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STEAM BOILER EXPERIMENTS.—No. I. 


By Mr. Bryan Donkin, Jun., and Professor 
Kennepy, F.R.S. 
INTRODUCTORY. 

Tue chief object of all attempts to improve boilers 
is to effect an economy of combustion, or, in other 
words, to turn the maximum amount of water into 
steam with the minimum consumption of heat. In 
nearly all the boiler trials hitherto made, different 
kinds of coal have been burnt, and a useful com- 
parison of the experiments from an economic point 
of view has thus been rendered difficult. In the 
following trials another course has been pursued. 
The object steadily kept in view has been to carry 
out a series of comparative experiments upon some 
of the chief types of steam boilers in general use, all 
the boilers being fired with the same coal. About 
100 tons of a good well-known Welsh coal-—Nixon’s 
steam navigation — was therefore procured, and 
before using it the whule quantity was subjected to 
very careful mixing to insure as much uniformity 
as possible. 

In submitting the results obtained, the writers 
wish to express their great obligations to the 
various gentlemen, both in England and on the 
Continent, who so kindly placed boilers at their 
disposal, and in many cases themselves took an 
active, sometimes the leading part in the experi- 
ments. In some few instances the steam engines 
driven from the boilers tested were necessarily 
running, and the opportunity was taken to make 
engine trials at the same time, as these could be 
carried out with little extra trouble or expense. 
The results obtained will be given hereafter. 

For all the trials a uniform programme was laid 
down ; the feed water was invariably measured or 
weighed, and the gases of combustion nearly always 
sampled and analysed. The greatest care was taken 
to insure exactness in the measurements in order to 
make as accurate a heat balance as possible for each 
experiment. Mr. Holliday gave valuable assistance 
in the trials, as also in working out the details. 

The boilers tested included the following types : 


Fires Internal. 
1. Lancashire boiler with two fires and two tubes. 
With and without forced draught. 
2. Railway locomotive or tubular boiler, both fixed 
and running on rails. 
With exhaust steam going into chimney. 
. Cornish boiler. One fire and one flue. 
With ordinary chimney draught. 
. Cornish multitubular boiler. 
With ordinary chininey draught. 
. Small vertical fire engine type with exhaust ( 
steam into chimney. 
. Vertical tubular. Ordinary chimney draught. 
. Tubular locomotive or agricultural type. 
With ordinary chimney proeticd 2 


oo mm of 
One fire. 


aS 





Fires External, | 
8. Elephant or French type + an ordinary 
9. Water tube or Root type chimney draught. ) 


With some of the boilers economisers for heat- 
ing the feed water were used, and in these cases 
the economical results are worked out separately. 
It was the wish of the authors to obtain as many 
types of boilers as possible, but they were of course 
limited to those on which they could obtain per- 
mission to make the tests. 

In some cases rehearsa and other trials with 
ordinary and n»t the standard coal were made, at 





the special request of the owners of the boilers. 
The results of several of these trials are given 
hereafter, but are kept separate, as they were only 
supplementary to the regular experiments. They 
were, however, conducted under the same condi- 
tions, and with the same care as the experiments 
with standard coal. The pressures of steam were 
necessarily different in the different cases, and 
varied from 35 1b. to 130 lb. 

There were also many other conditions that 
varied considerably, such as weather, stoking, 
draught, rate of combustion and evaporation. In 
some few cases mechanical stokers were used, but 
the boilers were generally fired by hand, by the 
men usually in charge. 

The duration of each experiment varied from six 
to twelve hours, ten hours being the average where 
practicable. The conditions at the beginning and 
soe of all the trials were kept as uniform as pos- 
sible. 

As the temperature of the feed water necessarily 
varied much, the results are also worked out at one 
uniform temperature, viz., from and at 212 deg. 
Fahr. No attempt was made to determine the 
amount of priming water in the steam generated. 

In all cases several assistants and observers were 
necessary ; to each was given definite instruc- 
tions, with regular log sheets to fill up. Asa rule 
rehearsal trials were made before the standard trials. 
Nearly all the observers were trained men accus- 
tomed to the work, and one of the authors was 
always—and in many cases both were—present at 
each trial. The boilers were generally in clean and 
good condition, flues clean, and brickwork in fair 
order. The scales used for weighing were always 
tested. Feed pipes were nearly always visible, as 
also ends of blow-off cocks. The boilers and brick- 
work were always well warmed up before the trials, 
generally for a few days previously. 

It has been thought best to divide this paper into 
the following parts : 

I. Description of the standard coal used, its 
analysis and calorimetric value, amount of 
ash, moisture, clinker, pure and dry coal, 
amount of air theoretically required, &c. 

II. Methods adopted and instructions followed in 
the various trials, with particulars and 
analysis of gases, method of calculating 
heat balance, graphic representation of re- 
sults, and tests for radiation. 

IiI. Remarks and notes relating to each experi- 
ment. 

IV. Tables of results of the standard boiler tests, 
and the additional tests with other coal. 

V. Steam engine trials executed at the same time 
as the boiler tests. 

VI. Comparison of the results, &c. 


Part I.—DEscRIPTION OF COAL USED, 
ANALYsIS, &c. 

The coal used was Nixon’s navigation from Gla- 
morganshire. It burnt freely, and with little or 
no smoke, caked slightly, and left little ash and 
clinker. 

At the outset of the trials two careful analyses 
of the coal were made, one by Professor Thompson 
and one by Messrs. Atkinson, as given below. 
Before sending the samples to these chemists, the 
greatest pains were taken to make them a fair re- 
presentation of the whole mass of the coal. To 





obtain more accurately the heat value of 1 lb. of 
this coal, independently of the water and incom- 
bustible it contained, it was thought best to work 
out the results per pound of fuel, free from all ash 
and moisture. This has been done, and is called 
‘*per pound pure and dry.” 

Calorimetric determinations were made, not only 
by the authors, but by M. Scheurer-Kestner with 
his Favre and Silbermann calorimeter, the object 
being to ascertain the calorific value of the coal as 
closely as possible. M. Scheurer-Kestner’s final 
value, after corrections, was given by him to the 
authors as equal to 15,640 thermal units per pound 
pure and dry. By calculation from analysis as given 
below, it equals 15,560 thermal units per pound 
pure and dry. As other calorimetric determinations 
come very near this latter figure, it was finally 
adopted as a basis for all the calculations, being 
von a within 1 per cent. of the truth. 

In calculating the heating value of this coal from 
analysis, the whole of the hydrogen has been taken 
into account as available, but the H,O formed by 
its combustion has been assumed to pass away in a 
gaseous condition, as it actually does under the 
boilers, and not to give up its latent heat on being 
condensed, as in most calorimetric experiments. 
The thermal value of pure carbon has been taken 
as 14,540 thermal units per pound, and of hydrogen 
as 52,200 thermal units per pound burnt as men- 
tioned above to gaseous H,0. 

Amount of Air Theoretically Required.—Taking 
the mean analysis of coal, the weight of air theore- 
tically required per pound of coal pure and dry can 
be calculated, and is 10.73 lb. ; or 10.37 lb. with 
coal containing 3.07 per cent. of ash. 


Analysis of the Coal — Nixon’s Navigation—after Dryiny— 
per Cent. by Weight. 


} 
| 





Mean of 











— Atkinson. | Thompson. Dried Coal. 
Carbon, C __... 88.58 | 88.94 88.77 
Hydrogen, H ... 4.10 4.15 4.12 
Oxygen, O a 2.76 | 2.00 2.38 
Nitrogen, N _... 1.00 0.97 0.98 
Sulphur, 5S ___... 0.66 0.70 0.68 
Ash os a 2.90 3.24 3.07 
Moisture, H?0... 0.00 | 0.00 0.00 

100.0 | 100.00 100.00 
Professor Thompson adds the following : 
Volatile matter .. 11.72) Coke ... ah . 87.262 
Fixed carbon... 84.05 | Total sulphur «. 0.787 
Ash... wea ve Hed Fixed ,, ... 0.098 
H,0 .. «+ 1,12) Total organic matter 95.08 


100.00 


Professor Thompson’s calorimetric result is 15,674 
thermal units per pound of coal pure and dry. 

Calculated calorimetric value from mean analysis 
as above : 


77 x 14 = 
H 0.0412 x 52,200= 2,151 ,, Fe fa 
x -” = ” ” ” 
15,085 ” ” LE 


As the dry coal still contained 3.07 per cent. of 
ash, the equivalent fur 1 1b. of pure and dry coal 
is 15,560 therinal units. 

Taking this figure and dividing it by the thcore- 
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15,560 
14,540 
1.07, gives the ‘‘ carbon value ” of 11b. of the coal 
pure and dry. 

To obtain the theoretical evaporative value of 1 Ib. 
of pure and dry coal we get 16.1 1b. of water from 
and at 212 deg. by dividing 15,560 by 966. 


Part II].—Meruops aporrep ror THE TriALs, IN- 
STRUCTIONS GIVEN TO THE ASSISTANTS, HEaT 
Batance, RapiatTion Triats, &c. 

In all trials as many assistants as were necessary 
were employed for taking the complete records, and 
each was furnished with a log sheet, and instruc- 
tions for recording his observations. The trials 
were continuous, and without any break for meals, 
with the exception of the locomotive trials, where 
short intervals were allowed, as will be found 
described later on. Except in these locomotive 
trials, the fire or fires were drawn at the beginning 
and end of each experiment, to avoid any opinion 
or judgment of the quantities of coal on the grates 
at these periods. This method seldom affected 
seriously the pressure of steam. Ashes falling 
through the bars during the trials were generally 
put on the fire, and those finally left were weighed 
at the end of the experiment, as well as the 
clinkers. 

The trial over, and fires drawn, the fuel when 
cool was separated into : 

1. Clinkers, or pieces of fused incombustible 
matter, picked out by hand. 

2. Ashes, or all that passed through a }4-in. 
sieve, 

3. ‘*Unburned fuel,” so called, i.e., all combus- 
tible matter that would not pass through the sieve ; 
this was considered good fuel, although partly 
burnt, and deducted from the total amount put on 
the fires. The weights of each are given, and the 
same system is carried out in all cases. 

Analysis of Gases.—This was nearly always taken 
in the standard trials, and the results were generally 
worked out on the spot, but in some cases not until 
afterwards. In general the gases were collected 
over saturated brine, so as to reduce the absorption 
of CO, to a minimum. Samples were taken in 
most cases every hour. In one or two cases the 
gases were collected continuously during the whole 
trial. 

The feed water was measured in gauged tanks, 
the number of tankfuls used being carefully regis- 
tered, as also the time when they were emptied. 
Care was also taken to note any difference of 
height in the boiler gauge glasses at the beginning 
and end of each experiment. 

The temperatures of the gases were taken as a rule 
with a mercurial thermometer with compressed 
nitrogen at the top of the mercury; the bulb was 
let through a hole into the flue and nearly all the 
thermometer, but the scale was outside, where it 
could be easily read. The length of the thermo- 
meter was about 6 ft. 

The varying steam pressure was often taken by a 
self-recording gauge driven by clockwork, giving a 
continuous line for pressures, but in other cases by 
frequent readings of the boiler gauge duly tested. 
The coal was generally delivered in sacks and care- 
fully weighed the day before the trial ; each sack 
contained exactly 100 1b. of coal. All the sacks 
were numbered and the sacks and tickets formed a 
check on the total weight used. During the trial 
each sack was again weighed, and this method was 
found to be very convenient. A note was made of 
the time when each sack of coal was required. 

Radiation experiments, to ascertain approximately 
the heat lost through the brickwork, &c., were 
made in most of the boilers according to the follow- 
ing method. The area of the grate was contracted 
considerably with bricks, loam, or other material, 
and the damper was kept but slightly open, care 
being taken not to allow the small fire to get too 
low. The steam was raised to vhe pressure used in 
the main experiment, the fire drawn and the trial 
begun ; firing was then recommenced with pre- 
viously weighed standard coal, a small quantity of 
wood of known weight being used for relighting. 
The supply of coal to the fire and the opening of 
the damper were regulated to keep the required 
steam pressure to what it was at the commencement 
as nearly as possible, care being taken not to allow 
any to escape at the safety valves. The experi- 


tical value fur carbon, namely, 14,540, 


ment was continued for six or eight hours, and at 
its close the fire was drawn, and the weight of un- 
burned fuel deducted from the quantity put on the 
From the weight of coal burnt the amount! 


fire. 





of heat lost by radiation was calculated, and the 
temperature of the issuing gases observed at in- 
tervals. All steam and feed valves were completely 
closed, no feed water being necessary ; the water 
level remained constant. Cold air was prevented, 
as far as possible, from entering the flues through 
any apertures in the brickwork. The temperature 
of the air, both inside and outside the boiler, was 
noted at intervals. 

This method, suggested by Mr. W. H. Maw, was 
thought on the whole the best way of obtaining the 
loss by radiation. The authors consider, however, 
that it is a very difficult matter to arrive at even 
approximate figures. Probably the numbers should 
be higher than those given, for when a boiler 
is doing its usual work the brickwork, &c., is hotter 
externally than when tested as above. As no better 
way presented itself the figures arrived at by adupt- 
ing this method are given. 

The amount of moisture in the coal was always 
determined on the day of the trial by weighing a 
few pounds of coal, drying it thoroughly, and then 
weighing it again. 

In nearly all cases a heat balance in thermal units 
is given, worked out on the following basis : 

On one side the total heat given to the boiler per 
pound of standard coal, pure and dry, or 15,560 
thermal units, as we have seen above. 

On the other, the percentage is given of all the 
heat found or not found (unaccounted for) as 
follows : 

1. In evaporating water from and at 212 deg. 
Fahr. 

2. In escaping gases in the chimney from analysis 
of gases, and taking their mean specific heat as 
0.238. 

3. In moisture in the coal. 

4. In radiation as explained above, by special 
experiment. 

5. Lost by imperfect combustion, or by forma- 
tion of CO. 

6. In fires drawn. 

7. Unaccounted for. It will be observed that in 
a few cases the quantities 1 to 6 add up to more than 
the 100 per cent. In almost every case no cause 
except priming can be suggested for this. The 
different cases will be specially dealt with as they 
occur. 





THE CHIOAGO EXHIBITION. 


By Georces Bercer, Director-General of the 
Paris Universal Exhibition, 1889. 


On my return from Paris after a few weeks’ 
holiday, I have been able to read the very interest- 
ing article by Sir H. Trueman Wood which appeared 
in your valuable journal of the 2nd of May last. I 
was very glad to see that the subject of the forth- 
coming Exhibition at Chicago had been taken up 
by Encrnererine, than which no more suitable 
journal for the purpose could be found ; and I was 
also gratitied to see that the article in the Century 
magazine, founded on suggestions made by myself, 
had given rise to such useful observations and 
criticism. To some of these criticisms you will, I 
am sure, allow me to reply. 

First, then, I should like to point out that it is 
in my opinion impossible to definitely fix, except 
as an ideal to be desired, what form the space 
occupied by a great International Exhibition should 
assume, or what should be the plan according to 
which the buildings and the open spaces comprised 
in it should be arranged. To do this it would be 
necessary to have at disposal a free and level extent 
of ground of vast size, and accessible around the 
whole of its exterior boundary by all known means 
of locomotion. Such an extent of ground nowhere 
exists, for it is essential that the locality of an 
exhibition should be close to the rich and _ pros- 
poe quarters of the town in which it is to be 

1eld. These considerations have prevented the 
future Exhibition in the United States from being 
held in New York, where it would have had to 
occupy the Central Park, and to destroy, just when 
a large number of visitors would be expected, one 
of the most attractive and delightful features of 
the city, and the only open space which it possesses. 
At Paris in 1889 we were compelled by similar 
considerations to select for the third time the 
Champ de Mars, the Esplanade des Invalides, the 
Trocadero, and the Quai d’Orsay. It is one of 
the special points on which M. Alphand and 
myself pride ourselves that we succeeded in utilis- 
ing in so attractive, so practical, and so convenient 
a manner a locality divided into separate plots, of 








awkward shapes, mutually ill-arranged, and already 
occupied for various purposes. 

In 1900 we shall have in Paris a metropolitan 
railway, and by its assistance we shall no doubt be 
able to utilise positions in some more remote and 
more suitable locality. What you will do in London 
I hardly know, if a new great international exhi- 
bition is decided upon ; unless you consent to spoil 
for the time the London parks, which, in their 
present condition, contribute so much to the beauty 
and the health of the city. Itis not a question, 
however far you may be influenced by Sir True- 
man’s preference for exhibitions of a restricted 
character, of giving up for the purpose a plot of 
ground of moderate size, as was done for the Ex- 
hibition of 1851 in Hyde Park. The increasing 
tendency which exhibitions have each one to sur- 
pass its predecessors in every respect, renders 
necessary for the purpose a space of more than 250 
acres. Remember what the Americans are propos- 
ing themselves to do in Chicago, in a new city pro- 
vided with large parks and wide spaces. They have 
from the beginning recognised the necessity of ob- 
taining additional space on Lake Michigan by con- 
structing stages extending over the lake. 

Let me impress upon you the wisdom of abstain- 
ing as far as possible from preconceived ideas. The 
principal consideration of all is the situation of the 
place to be selected. It then becomes the duty of 
the organisers to make the best possible use of the 
shape and character of the ground. It is from the 
unexpected that the picturesque most often springs, 
and the efforts which one is forced to make in 
order to overcome difficulties will insure that suc- 
cess which depends always upon the realisation of 
what is novel and beautiful under fresh conditions. 

I cannot agree with the opinion that it is pru- 
dent to prefer temporary buildings to permanent. 
Such an argument can only be admitted if the 
administration is content with any building which 
will suffice to protect the objects exposed. A 
great international exhibition, such as we have a 
right to look for at the end of the nineteenth cen- 
tury, demands more than this. Such an exhibition 
should, by its surroundings, by its buildings, and 
by its general appearance, offer an actual and tan- 
gible example of the technical and artistic pro- 
gress which architecture, both constructive and 
decorative, has made in the country where it 
is held. As they succeed one another at inter- 
vals of ten or twelve years on the soil of the 
great countries which stand at the head of civilisa- 
tion, universal exhibitions should form interna- 
tional and historical monuments showing the results 
which the art of the constructor has attained by a 
combination of the knowledge of the engineer with 
the taste and skill of the artist. Whether the 
buildings which have been raised for the use of one 
of these exhibitions continue or are destroyed, 
they will none the less have produced the desired 
effect, and the lesson they have taught at all events 
will remain. 

The question of cost is not one which should be 
so carefully considered as might be thought. The 
financial results of the Exhibition of 1889 are sufti- 
cient to prove this. It has to be considered, besides, 
that if a large part of the visitors are drawn there 
by the articles which are shown, the general public, 
from which the receipts are derived, finds a stronger 
attraction in the magnificence of the exhibition as 
a whole, a magnificence which cannot be attained 
with temporary buildings. This is the way in which 
the subject must be dealt with, if we would show a 
true appreciation of the needs of our time, and 
would adopt the most elevated methods of insuring 
success. If you really believe, and this is a point 
upon which I have no wish to argue, that the Exhi- 
bition of 1889 in Paris can be surpassed, you must 
build palaces superior to those of Paris as a revela- 
tion of technical and artistic power. 

As regards the question of classification, I be- 
lieve that the system adopted in France since 1867 
is the best, because it rests on the logical order of 
things and their applications. I must certainly 
admit that to keep up with the changes which pro- 
gress is continually bringing about in the nature of 
the objects shown, both as regards the sources 
whence they are derived and the processes, indus- 
trial or scientific, in which they are applied, it is 
necessary in the case of each exhibition to intro- 
duce certain modifications in the general arrange- 
ment, the titles, and the headings of the classes, 
but it will be wise not to interfere with the main 
lines or the greater divisions. I may remind you 
that the system of classification was most carefully 
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elaborated by M. Lep'ay in the year 1862 after the 
second London Exhibition, and that H.R.H. the 
Prince Consort may be looked upon as one of its 
principal authors. The systems of classifications 
which have been brought out as rivals of the French 
system of 1867 are none of them sufficiently 
generalised. They are more suitable for exhibi- 
tions of a limited or special character, exhibitions 
which may be regarded as local, scientific, or purely 
industrial. 

Sir Trueman Wood criticises my suggestions as 
to the arrangement of products according to their 
character, whatever may be their place of origin, a 
suggestion which would be equivalent to the sup- 
pression of national sections, the object of which 
formerly was to establish by the formation of sepa- 
rate groups a sort of general view of the industry 
and art of every country on the earth. I quite 
admit that the realisation of thissystem would meet 
with serious obstacles, obstacles arising especially 
from the feeling of routine and from national 
rivaJries, but my proposition was only intended as 
an ideal one, and indeed I do not think that I put it 
forward in any other way. Here, as before, I have 
adopted my favourite plan of seeking perfection, 
even though it be incapable of realisation, believing 
that it is by searching for the highest ideal that we 
succeed in obtaining not always that which is abso- 
lutely good, but that which is better than has been 
previously accomplished. On the other hand, I 
can by no means approve the suggestion of con- 
stituting local groups within each national section ; 
that is to say, collections which should each of 
them epitomise the productions of some one par- 
ticular industrial district, collections indicating 
precisely its capabilities and the character of its 
resources. Such a method, I "think, could only 
profitably be applied in the case of a national ex- 
hibition. You must admit that the object to be 
pursued in the organisation of an international 
exhibition is before everything to provide oppor- 
tunities to the public for the ready comparison of 
similar objects. It is therefore essential that these 
should be shown separately in each national section. 
The examination required for such a comparison 
would be greatly complicated if it became neces- 
sary to pick out the objects to be compared from 
local collections, such, for example, as those of Shef- 
field in England, of Rives de Giers, or of St. 
Etienne, in France, or of the works of La Ruhr, 
in Germany, and so on. Itis very much better 
that each great manufactory should have its own 
separate exhibit in the group and the class to which 
it belongs. I may add that the comparison of the 
different countries’ industries can only be of service 
when made from the point of view of general 
political economy, and that those persons who are 
competent to make such studies would always 
be able to select the important characteristics after 
making the necessary minute inspection of the 
separate manufacturers’ exhibits. 

But in expressing myself thus, I must not be taken 
as either abandoning or regretting the plan of collec- 
tive exhibits which I sostrongly recommended for the 
Exhibition of 1889, but you must remember that I 
only recommended its adoption for the French, and 
then only on condition that these collective ex- 
hibits were to be ‘‘ plurinominal” ; that is to say, 
that each contributor appeared under his own 
name. I felt certain that by this system the ex- 
penses of exhibitors would be reduced, and at the 
same time that less space would be occupied. Each 
exhibitor was of necessity compelled to show in the 
limited space accorded to him a selection only of 
his goods instead of t:ying to make an imposing 
show of products, many of them without special 
merit. It appears to me that that plan had the 
advantage of forcing each exhibitor to show what 
was absolutely essential to give a clear and exact 
notion of his usual productions. The juries and 
the reporters were able easily to obtain from other 
sources the additional information which they re- 
quired to enable them to judge of the importance 
and of the progress made by each particular manu- 
facturer. These collective exhibits thus furnished 
the most efficacious means of preventing the 
galleries of the Exhibition from degenerating into 
mere shops, a thing difficult to prevent, however 
strict may be the watch kept by the administration 
on the admission and the exit of goods. In 1889 I 
was not able, or rather I did not think fit, to take 
stringent measures against our foreign exhibitors, 
who, in spite of rules, insisted upon selling their 
wares, Such measures, if sufficiently severe, must 
of necessity have become vexatious. As a matter 








of fact I was well aware of the efforts which many 
of the foreign commissioners had made to induce 
their exhibitors to come to Paris, deprived as they 
were of official support, and often even of the good- 
will and patronage of their governments. 

Collective exhibits under a single name, or even 
without a name at all, are admissible in the agricul- 
tural and food sections, in order that the exhibition 
may not be deprived of the presence of certain pro- 
ducts, which, if shown separately, might be without 
special interest or merit, but which, when collected 
together, would furnish useful information. 

It is in my opinion essential to keep up the prac- 
tice which we adopted in France of only supplying 
to exhibitors the actual roof and walls of the build- 
ing in which the exhibition is held, that is to say, to 
leave to them the cost of flooring, hangings, blinds, 
partitions, furniture, and installation, on condition 
that no charge is made to them for their space. The 
administration would take upon themselves too 
great a responsibility if they became the contrac- 
tors for the exhibitors, whether separate or collec- 
tive. 

It would be impossible to calculate the expendi- 
ture, if that expenditure had to include all the pre- 
parations, so that the exhibitors would have nothing 
to do but to bring in their goods. Any saving 
effected by the substitution of lighter temporary 
buildings instead of permanent structures, would 
be quite insufficient to enable the adminstration to 
take upon itself the cost of interior fittings ; and 
on the other hand in thus undertaking to provide 
such fittings at the cost of the exhibition the ad- 
ministration would certainly encounter almost insu- 
perable difticulties, when the attempt had to be 
made to satisfy everybody. It would have to 
support great and unforeseen charges, not only for 
construction, but also for alteration of the installa- 
tions to suit the changing views of some exhibitors, 
since nobody would hesitate to make use, even an 
unfair use, of funds provided by the adminis- 
tration. Even were it possible to get back a 
great portion of the expense by making charges for 
space, the administration would then be accused 
of making a profit at the expense of exhibitors, 
and making them pay more than had been expended. 
It is simpler and fairer that the exhibitors should 
form committees among themselves for the different 
classes, and should carry out the work in their own 
way under the general control of the administra- 
tion. The committees of admission should be 
partly elected by the exhibitors. This plan suc- 
ceeded admirably in 1889 in the French Section. 
The committees of installation succeeded far better 
than the general administration could have done in 
organising the manner in which the work was to 
be done, in securing competition from many con- 
tractors, and in insuring the rapid completion of 
the installations. The savings effected by these 
simple means were often suflicient to enable some 
of the committees to give back to the exhibitors as 
much as 45 per cent. of their share of the amount 
paid on the original estimate of the cost. 

It must be understood that the principles I have 
enunciated apply specially to the exhibitors of the 
country where the exhibition is held. The com- 
missions for the foreign sections must make their 
own arrangements, according as they are in receipt 
of a sufficient Government grant, or as they are 
obliged to rely either entirely or partly on the con- 
tributions of their exhibitors. In the latter case, 
the most simple arrangement is to undertake all 
the expenses and to divide them amongst the ex- 
hibitors in proportion to the extent and _posi- 
tion of their respective allotments. There is no 
other plan, for I say again, the administration of 
an exhibition can never consent to relieve all the 
exhibitors, whether national or foreign, from the 
whole cost of installation. 

Ever since the year 1878 I have never changed 
my opinion that it would become absolutely neces- 
sary in all future great international exhibitions, 
to suppress juries and awards. As I have frequently 
explained, the time has arrived for altering a 
practice which has become objectionable because 
the reason for it no longer exists. I had proposed 
to carry this idea into effect in the Exhibition of 
1889. My propositions were not entirely accepted, 
but they were accepted so far that the awards were 
reduced to the character of simple diplomas indicat- 
ing the value of each award. The medals of different 
values were abolished, and it was decided that a 
bronze medal should accompany, by way of souvenir, 
each diploma of a grade higher than that of honour- 
able mention. Neither the French Government 


nor the administration of the Exhibition were at 
all influenced by the consideration of saving one or 
two millions of francs. All concerned were agreed 
to make the first step towards the suppression of 
the former practice of making awards on the recom- 
mendation of a jury, a matter always difficult to 
carry out in a manner quite impartial and satis- 
factory. The highest prize of the manufacturer, 
the agriculturist, or the artist, ought to consist 
for the future in being admitted to the exhibition. 
It is by laying down once for all that principle 
that we may hope in the future to organise exhibi- 
tions of a really serious character, and of i. 
tions relatively limited. The exhibitor will profit 
by the success which will be brought to him by 
public opinion, after all the most infallible judge ; 
and besides this, he will find his highest recom- 
pense in the reports which the administration will 
cause to be prepared by independent and com- 
petent authorities. A proof of what I say is to be 
found in the fact that the public are attaching less 
and less importance to exhibition medals, which 
manufacturers have made undue use of for adver- 
tising purposes. I may add that the composition 
of the juries is becoming, so to say, impossible. 
Juries, whether nominated by the exhibitors 
or by the administration must always of necessity 
include either trade rivals of the exhibitors, jealous 
of the success which they may gain from high 
awards, or members nominated by good feeling or 
by favouritism. It will be much less difficult to 
organise a competent body of reporters, first because 
it can be less numerous, and secondly because the 
function of the reporter throws upon him a personal 
responsibility and an amount of work which not 
everybody would be inclined to undertake. I 
remember perfectly well, as Sir Trueman Wood 
says in your previous article, that he proposed to 
me to withdraw the English exhibitors from the 
jurisdiction of the jury,* and I think that he ex- 
pressed the opinion that many of the other foreign 
commissioners would agree in a similar application 
on behalf of their exhibitors. He did not seem at 
all surprised at my refusal, nor did he press the 
matter. He evidently understood that, once the 
Exhibition of 1889 had been arranged on the 
ancient method, thet is to say, in the shape of an 
international competition, my first duty as Director- 
General was to apply the rules which had been laid 
down, and besides, how could it be admissible that 
a whole foreign section should have applied to it a 
term which is always somewhat misleading—that of 
hors concours? The term, of course, simply means 
that an exhibitor has not been judged for certain 
reasons, such as that one of the firm has been 
appointed a juror. But there has been a general 
tendency to believe that the term hors concours is 
equivalent to a statement that the exhibitor or the 
section is so superior to all judgment that no exami- 
nation on the part of the jury is necessary. 

I think I have replied to all the questions raised by 
Sir H. Trueman Wood’s article, not indeed detail by 
detail, but dealing generally with each of the ques- 
tions. It only remains for me, before concluding a 
communication whose undue length youwill, I trust, 
forgive, to touch on certain special points which he 
raised himself. It seems to me that it would be 
unwise to fix one day a week during which the price 
of admission should be increased. Such an arrange- 
ment would throw considerable difticulties in the 
way of the organisation of excursion trains and cheap 
excursions, which bring in a very large number of 
visitors. The railway companies must make their 
arrangements without having to omit certain days 
on which their travellers cannot gain admission or 
have to undergo increased expenditure. The earlier 
hours of morning, during which the price of admis- 
sion is doubled, ought to be enough to supply the 
needs of visitors who desire to study the contents 
of the Exhibition and to see them at their ease in 
return for a somewhat higher payment. I may add 
that the results of the increased price of admission 
at a certain hour in the latter part of the day were 
not quite so unforeseen as your late commissioner 
supposes. We always expected that there would 
be a considerable number of persons who would 
take care to obtain admission before the hour 
when the increased price came into force, and 
that was so much the better for them; but as expe- 
rience proved, the richer public, who do not look 
so closely at their expenditure, who enjoy the 


* [Sir H. T. Wood informs us that though the idea was 
thrown out, no such proposition was ever definitely made, 
or indeed could have been made, without the authority of 
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evening fétes of an exhibition, and are in the| 
habit of going home before setting out to dine and 
to enjoy themselves for the evening, also made up 
a considerable number. I would also point out | 
that it would be unwise to encourage the admission 
te the Exhibition, just at the time when the sur- 
veillance is most difficult and the cost of manage- 
ment highest, of a crowd of idle folk of the less 
wealthy sort, who are set free after their day’s 
work from the workshop or the counting-house 
about six or seven o'clock in the evening. The 
evenings of Sundays and special holidays ought to 
be enough for visitors of this last class. 

As regards the question of the catalogue, I think 
that my suggestion is a good one. My plan is to 
ask each foreign commission to print its catalogue 
in a certain determined shape, in the language of 
the country where the exhibition is held. These 
catalogues would together formthe general catalogue, 
the entries of which must be as short as possible, 
without advertisements of any sort. The profit of 
the sale should be divided, or perhaps, after the 
number of copies required for public purposes had 
been supplied gratuitously, each commission might 
undertake the sale of the portion of the general cata- 
logue relating to its own section. In addition to) 
the official catalogue, each commission would be 
free to publish in any shape, and under any con- 
ditions it thought fit, its own special catalogue in 
its own tongue. 

I do not think that congresses held on the 
occasion of an international exhibition should be 


specially organised by existing societies, such as | 


the French Society of Civil Engineers, or the 
English Society of Electricians. There is no reason 
why these important bodies should hold extra- 
ordinary sessions in connection with an exhibition, 
but it is above all essential that the congresses, 
which assist in forming an exhibition of ideas, side 
by side with an exhibition of industrial products, 
should be international, that is to say, they should 
be composed above all things of members represent- 
ing the most competent authorities of each country 
on the subject with which each congress may deal. 
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Since the appearance of the article in the Century 


\review, I have been a good deal occupied with 


the Chicago Exhibition by way of correspondence. 
I have not hesitated to point out to the organisers 
of that Exhibition, that they will have to concern 
themselves not only with the fiscal conditions in 
connection with the Exhibition, but also with the 
entire economic system of the United States as 
regards the duties to be levied on foreign imported 
goods. They will have to consider that European 
exhibitors will not show their wares unless they 
can be assured of finding sufticiently remunerative 
markets for those wares amongst the consumers of 
North America. They will also have to be assured 
that industrial and artistic property will be certain 
to enjoy in Chicago and in the United States that 
protection which is their due in the name of civili- 
sation and of international loyalty. If those 
guarantees, which all the world has a moral right to 


/demand, are provided, as I hope they may be, I | 
have no doubt but that the participation of France | 


will be full and brilliant, and with Sir Trueman 
Wood, I trust that this may also be the case with 
the participation of Great Britain. 
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ForGEs ET CHANTIERS DE LA MEDITERRANEE— 
SIEGE AND GARRISON GuNs—continned. 

A spECIAL form of barbette mounting for garrison 
guns is shown by Figs. 289 to 295 (pages 4, 5, and 8); 
the length of the gun illustrated is 26 calibres of 15 
cent., and its weight is 2.75 tons. It is mounted on 
a disappearing carriage which is furnished with a 
hydraulic brake and a compressed air apparatus for 
bringing the gun back into firing position. The gun 
is carried in bearings at the upper end of two swing- 
ing arms A A; these are of cast iron of the form 
shown, connected near the top with rigid bracing 
and turning below upon horizontal trunnions in the 
underframe. These trunnions are formed of two | 
cylinders or drums B and B', which are cast in one | 


| piece with the arms A, and are held in suitable bear- | 





‘ings in the standards F cast on the bedplate. In 
| addition to this support the gun is further held by 
'two parallel rods M, which are attached to the 
forward ring of the gun, and at their lower ends to 
a crosshead that slides in an are cast on the front 
of the standard F of the underframe. On each side 
of this crosshead are two short levers « which are 
articulated to two levers CC that extend back to 
the prolongation of the arms A A beneath their 
axes. The underframe is carried on a pivot cast 
on the bedplate, and around its circumference 
it is supported upon steel balls, the whole being 
inclosed in a casing around the bedplate. To 
separate the balls- from one another they are 
placed in holes made around a horizontal iron 
plate, the diameter of these holes being slightly 
larger than that of the balls. This plate turns 
‘around with the mounting and is supported by 
rollers placed between the balls and bearing upon the 
baseplate. In the perspective views, Figs. 289 and 
290, it will be seen that the cover-plate is bolted 
to the forward part of the bedplate ; this plate can 
be removed whenever it is desired to inspect the 
| turning mechanism or to remove any of the balls. In 
the brake mechanism the cylinder is movable and 
‘the ram is fixed to the frame; the cylinder is 
placed horizontally between the standards F F! and 
is provided with blocks cast upon it which slide in 
gun-metal guides bolted to the bedplate. The ram 
| H, Fig. 294, consists of a hollow bronze casting, 
and the discharge opening for the liquid is reduced 
by the counter rod g of variable section passing 
through it. The rear guide blocks on the cylinder 
have a provision made on them for attaching the 
ends of the two connecting-rods d d', Fig. 293 ; 
the other ends of these rods pass to the ends of the 
swinging arms. The two air-compressing cylinders 
for storing up the power of the recoil are shown at 
B B'; each of these cylinders is divided into two 
parts by the plungers im m'; the inner spaces in 
which the air is compressed are in free communi- 
cation with each other by means of the pipes 1 [ ; 
the outer spaces which are filled with liquid are 
connected by the pipes i i’, and the valve J, which 
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is shown in Fig. 295 to an enlarged scale, establishes 
a communication with the exhaust chamber of the 
brake apparatus. 
a Belleville spring inclosed in a case ; communica- 
tion can be established or cut off by means of the 


handwheel p. The operation of the mechanism is | mn na , 
‘are forced inwards, compressing the air between | shelter, and the rapidity of firing can be consider- 


as follows: When the gun is in firing position as 


is shown in the perspective view, Fig. 290, the | 


spindle o is screwed down hard upon the valve ; 
when the gun is fired the force of recoil throws it 
back, the arms turning around the trunnions 
B B'; the levers C C! are forced forward and the 
brake cylinder is also drawn forward in the same 
movement between its guides, the ram of the 
cylinder entering it in consequence of this move- 
ment, and compressing the liquid which is driven 
through the orifice h, the area of which is con- 
stantly changing on account of the varying section 
of the controlling spindle, and thus maintaining a 
uniform resistance throughout the whole period of 
recoil, A small air pump is placed on one side of 
the frame, and serves as an auxiliary to the auto- 
matic action of the compressors ; by means of this 
pump any pressure that may be desired can be 
maintained in the cylinders B B'. Whena number 
of these barbette mountings are placed in the same 
battery, one pump suffices to maintain the pressure 
in all the accumulating cylinders ; in this case the 
pump is placed in a suitable recess in the bat- 


The valve J is held in its place by | 
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‘tery, and is connected by pipes to the different| ment not shown in the illustrations, an electric 


mountings. | circuit can be completed in such a way that on 

The pressure set up is sufficient to raise the rising to its highest or firing position, or at any 
valve J and to compress the Belleville springs desired intermediate height, the gun may be dis- 
in the casing at the head of the valve, while | charged automatically ; by this arrangement the 
at the same time the plungers in the drums/men serving the gun are enabled to remain in 


them ; during the period of recoil the valve J {ably increased. The mechanism for training 
is lifted, but as soon as the gun has fallen through |the gun in elevation is clearly shown in the 
the whole of its travel and has been received upon! perspective views as well as in the details. As 
the buffer stops on the carriage, the valve falls, has been already explained, the lower ends of 
cutting off communication between the brake|the two rods attached to the forward part of the 
cylinders and the air compressors ; the gun then gun are linked to a block that slides in a quadrant ; 
remains held down in its lowest or eclipse position, in front of the latter and carried on brackets isa 
as in Fig. 289. The operation of reloading having handwheel by which motion can be given through a 
been completed, the gun can be raised to its highest system of differential gearing to a pinion that 
or firing level ; for this, all that is necessary is to engages in the teeth of a rack on the face of the 
release the valve by turning the handwheel and quadrant ; it should be explained that the brackets 
thus establish communication between the com- carrying this gearing are mounted on the blocks to 
pressed air chambers and the brake. As soon which the lower ends of the connecting-rods are 
as this is done the rams in the drums are forced attached, and that there are two sets of racks and 
outwards, and acting on the liquid in the brake the gearing, one on each side of the block. On turning 
cylinder of the latter is moved slowly between its the handwheel the pinion mounts or descends the 
guides on the baseplate of the mounting, and the racks on the quadrants, raising or lowering the gun 
gun is thus raised intoits highest position. When to a corresponding extent; on the face of the quad- 
the maximum height, which is about 10 ft., has rants graduated scales are engraved to enable the 
been reached, the gun can be held securely by man training the gun to set it to any desired angle. 
again closing the valve and isolating the brake For horizontal training the carriage is turned round 
gear from the air compressors. In a special arrange- on its pivot and ball bearings by a lever. The 
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MODERN FRENCH ARTILLERY. 


TABLE XXVI.—BALListicaL PARTICULARS OF SIEGE AND GARRISON GuNS (CANET SysTEM) oF 4.72 IN. 


AND 5.9 IN. 


CALIBRES. 



































— 12 cm. Short Gun, 12 em. Long Gun. | 15 em. Short Gun. | 15 cm. Long Gun, 
age in. mm. in. mm. | in. ; mn. | in. mm. 
Chie ses ww 4.72 120 4.72 2006 |) =—-680 | 150 | 5.80 | 150 
Totallengthofgun ..  .| 85.0 2160 122.8 3120 | 1063 | 2700 | 1535 | 3900 
tons kilos. tons kilos. tons kilos. tons kilos. 
Weight of gun 8.367 850 1.378 1400 | 1.62% 1650 2.71 | 2750 
Ib. Ib. | wb ae a, Sauer 
i ORI we ke tn 18 39.7 is | wee 3 | 72 2 
»  powdercharge ..| 5.95 2.7 10.36 as | me | ss | me ® 
ft. metres ft. metres | ft. | _ metres | ft. manta 
Initial velocity ..  ..  .{| 1812 400 1706 520 | 1312 | 400 1706 520 
; foot-tons | m. tons foot-tons m. tons | foot-tons | m. tns. | foot-tons = 
Striking energy 473.5 146 69 801.06 248.12 | 921.52 235.42 | ee 
yds. metres ft. metres ft. metres | ft. metres | ft. metres 
547500 ~=Ss:1177 359 1519 463 | (1208 «| 367) | 1551 473 
1094 1000/ 1086 331 1351 a2 | 111s 31 | «= 1410 ” 
Remanent velo 1641 1500] 1034 309 1213 370 | «2088 | sas |S ag9 yes 
2188 2000 971 | 296 1112 339 «=| «=: 1000 305 | 1184 - 
2735 2500 905 | 276 1036 316 | 984 216 | «(1105 | 88 
foot-tons | m.tons | foot tons m. tons | foot-tons | m. tons foot-tons poy 
547 500} 381.66 | 118.21 635.1 196.71 | 775.7 240.27 | 1238.8 oe 
1094 1000) 324.5 | 100.51 502.9 153.76 | 669.7 207.43 | 1065.1 a ' 
Striking energy at¢ 1641 1500) 282.S 87.59 405.6 125.62 593.7 193.91 | 890.4 275,78 
2188 2000; 250.3 | 77.68 340.4 105.45 | 535.8 165.96 | 749.8 | 282.53 
2735 2500, 225.6 | 69.88 295.8 91.63 | 487.7 151.06 | 6541 | 702.63 
| 
At muzzle 31.89 | 3.99 51.45 6.64 | 49.69 | 6.06 | 84.83 | 10.35 
Striking energy in{ 547  500|  25.75 | 3.14 43.13 5.26 41.82 5.10 | 7027 | 8.56 
dha a yr i 1000, 22,06 | 2.69 34.19 4.17 35.26 4.30 58.05 7.08 
per cent. of cir-) 1641 1500} 19.02 | = 2.32 | 27.55 3.36 31.98 | 3.90 48.46 5.91 
a” sae 2000] 16.89 | 2.06 23.12 | 2.82 23.86 | 3.52 | 41.00 | 5.00 
2735 25001 9615.17 | 1.85 20.09 | 2.45 26.24 | 3.20 35.67 4.35 
. in. | em. in. em. in. / em. in. cm 
At muzzle 3.78 9.6 5.51 | 14.0 5.15 13.1 7.55 19.2 
547 500 323 82 464 | 118 4.58 11.6 6.61 16.8 
Foie nee iron) 100# 1000] 987 | 7.3 3.9% | 10.0 405 103 | 5.74 | 146 
plate penetrated ) 1641 — 1500 2.60 6.6 | 3.33 | 8.6 3.78 9.6 5.07 12.9 
(Gavre formula) foigg 2000 2.40 6.1 2.99 | 7.6 3.50 8.9 4.52 11.5 
2735 2500 220 | 56 272 | 69 3.27 8.3 4.05 10.3 
deg. yards metres yards. metres | yards | metres | yards metres 
( 3 1487 = =——s:1360 2,220 | 2,030 | 1508 1375 | 2,264 2,070 
5 2313 2115 3,335 | 3,050 | 2351 2150 | 3,417 3,125 
7 3067 2305 4,309 | 3,940 | 3128 2360 4,423 4,405 
7 10 4051 3705 | = 5,632 5,150 | | 4145 3790 5,763 5,270 
—eoVO7" oe 5462 4995 | «7,310 6,685 | 55985120 7,518 | 6,875 
20 6583 | 6020 | 8666 | 7,925 | 6786 6205 8,940 8,175 
25 7523 | 6380 9,732 | 8,900 | 7737 7075 10,067 9,205 
30 8251 | 7545 10,527 | 9,625 | 8481 7755 10,924 9,990 
. 85 8764 | 8015 11,056 10,110 | 9044 8270 | 11,537 | 10,550 





THE PROJECTED JUNGFRAU 
RAILWAY. 
By Cuas. Kine. 

WueEn, in the year 1872, the now world-famed 
railway up the Rigi was opened for traftic, probably 
few engineers imagined that within a decennium, 
the scheme, then for the first time practically worked 
out, would prove so profitable a source of revenue 
to the happy shareholders, that enterprising spirits, 
both in commercial and scientific circles, would 
look with confident anticipations towards other 
tourist-frequented points and compel them to 
accept within their domains that great agent of 
civilisation, the railway. In Switzerland this has 


especially been the case, and mountain railways | 


almost too numerous to mention, have been and 
are being carried out. When, in June 1889, the 
Mount Pilatus Railway was opened for traffic, 
climbing, with gradients of 48 per cent., up to a 
height of 7000 it. above the sea, it seemed that a 


climax had been reached and that future projects | 


would hardly dare to take higher flights, and pene- 
trate further into the secret hiding-places of nature 
to lay open to public gaze the ice-bound secrecy of 


the Alpine world. Those, however, who were of this | 


opinion have been grievously disappointed, for in the 
autumn of last year there appeared, almost simul- 


taneously, two plans for a railroad up to the very , 


summit of the Jungfrau, perhaps the grandest and 
most majestic of the whole chain of Bernese Alps. 
From the valley of Lauterbrunnen, 2670 ft. above 


the sea, the mountain rises, a vast mass of snow 








‘and glacier, abruptly, and, as it seems almost per- 


pendicularly, to a height of 13,670 ft. Although 


‘not the highest point of the range (for Finsteraahorn 


is upwards of 14,000 ft. high) the Jungfrau by reason 
of its colossal rugged mass, seems naturally to form 
the centre of attraction, and is not unfrequently 
ascended during the summer months by good 
mountaineers, attended by the most skilful guides. 
The usual route is from Lauterbrunnen, and the 
descent follows the course of the great Aletsch 
Glacier down into the canton of Valais. But as 
two guides and a bearer are required, the charges for 


‘which alone amount to 8/.—30s. per guide, and 20s. 


per bearer per day—and as the expedition requires 
the passing of at least one night on the mountain, 
to say nothing of the outlay for ice-axes, ropes, 
tent, &c., and further, as great danger is incurred 
by the sudden changes of weather so common in 
the Alps, when the ‘* Folhn” sweeps down to carry 
all before it in its fury, meaning almost certain 
death to the unhappy traveller, under such circum- 
stances, no wonder that the ‘‘ Virgin” mountain 
has maintained her maiden purity, and her icy 
realms are even, at the end of the nineteenth 
century, almost untrodden by the foot of man. 

Of the two projects previously mentioned, we 
now lay that of fi Trautweiler, of Lucerne, before 


‘our readers. This gentleman is well known in Swiss 


technical circles asagifted and experienced engineer, 
whose name is connected with the ‘‘ Pfaffensprung ” 
tunnel, on the St. Gothard Railway, with railway 
construction in Greece, and lastly, with the build- 
ing of the lately opened railway over the Briinig 








——_ 


Pass, between Lucerne and Meyringen. Further, 
as an enthusiastic member of the Swiss Alpine 
Club, he is well calculated to weigh earnestly 
and thoughtfully, the ‘‘pros and cons.” of the 
case. As his report to the Federal Council 
says: ‘‘For a railway running to a height of 
over 13,600 ft., far above the lowest limit of per- 
petual snow, the circumstances demand a design 
which is affected neither by storm nor tempest, 
avalanche nor landslip ; and this renders the task 
doubly difficult. On this account, therefore, it is 
absolutely necessary that we confine our operations 
to the interior of the mountain. As long as we are 
safely shut in by the rocks, we can go ahead con- 
fidently. The whole arrangement for forwarding 
passengers in tunnels presents itself then as an 
ordinary problem, which has been more than once 
solved, and in which engineering science is no 
novice.” These few concise words give us in a nut- 
shell the substance of the whole scheme. The 
profile of the mountain from the Lauterbrunnen 
valley is further, in many respects, most favourable 
to this plan, for being steep, the tunnels are not 
inordinately long, and auxiliary shafts can be 
driven at convenient places to lighten the labour 
of removing the rock, &c., and at the same time 
serve as a means of beginning operations on several 
spots as the same time, and so shortening the 
period of construction, and the loss of interest 
during that interval. 

About two miles from Lauterbrunnen, at Steg- 
matten, 2850 ft. above sea level, the line will begin. 
It is divided into four sections, with a station at 
the end of each. The total length of line measured 
on the incline, is 21,460 yards, and the total height 
climbed is 10,700 ft. From this it follows that the 
last station is only some 120 ft. below the summit. 
Here, as well as at the intermediate halting places, 
shafts varying from 70 ft. to 350 ft. in length will 
be driven leading into the open air at comparatively 
sheltered spots, and thence footpaths must be made 
to the nearest points whence the views are the best, 
and these paths must be (daily if necessary) kept 
in a safe and passable condition. Further, of 
course, all passengers must follow the appointed 
guides, and no safety appliances will be neglected 
which might be of any use. The following Table 
gives the dimensions of the four sections of the 
railway : 





| 








ae Pea) (Bee al 
E> 7 E> St 
Lo e 20 3 $e 
peo) =} 22 oa = 3 
$* | & |3* | @ | &s8 
— | | 3 is | § (os 
| - 
|se | 3 |S | 3 | wes 
| Bodg| ao ¢ me | BER 
Om 2 5 Qi D 3,8 
| Caan | D> — a | o Seis 
| = “ | a a q a= 
| ft. | ft. ft. ft. |percent. 
1st tunnel ...| 2,850 | 4,530 | 6,070 | 3,220 | 98 
2nd ,, | 6,070 | 6,040 | 8530 | 2,460 | 48 
3rd_s,, | 8,530 | 6,170 | 11,940 | 3,410 | 67 
4th ,, 11,940 | 4,720 | 13,550 | 1,610! 33 
| | 21,460 10,700 


| | | 
As regards the first tunnel, although the shortest, 
it will be seen that it is by far the steepest, rising 
at an angle of almost 45 deg. The sketch map on the 
next page shows the route which the proposed line 
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will take. As will be seen, the positions of the 
stations form a slightly curved line running ina 
south-easterly direction, the halting points being 
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15-CENT. COAST DEFENCE AND GARRISON GUN WITH DISAPPEARING CARRIAGE. 


(For Description, see Page 4.) 
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Stellifluh, Schwarzer Minch, Silberhorn, and Jung- | 
frau. 

The section of the tunnel is comparatively small, 
the height measuring 8 ft. and the breadth 7 ft. 
5 in., giving an area of only 59 square feet. As 
lining, cement blocks with a thickness of 8 in. are 
proposed, so that the total area of material to be 
removed is 71.5 cubic feet per foot of tunnel length. 
By retaining such small dimensions the excavating | 











__.. (2 Se ee 





4:1 
4 


JiR 


S Hw. SY WG 













aay 
AEN 


he 


SIEETTOETEMLELLLE LLL Si 
e 
SS 
SOHN 
kkk 


N 
\ 





SLIGSIETIEDIOTTPLSTS: 


Z 














H 











carriages will be enabled to pass each other. The 
stations will afford accommodation for about 50 
persons, exclusive of apartments for the servants of 


the line, and that at the summit will be provided | 


with a restaurant and form a sort of hotel, offering 
the traveller all necessary comfort and ease. The 
projected total cost is expected to be not less than 


240,0001., and six years will be occupied in the con- | 


struction of the line. 


pee 








work has been greatly reduced, the total being only ; 
84,500 cubic feet, or about 4, that of the great | 
Jothard Tunnel. The breadth of the profile is so | 


designed that, outside the rails, on each side, there | 


is room for a man to pass, while along gradients of | 
over 50 per cent. steps will be hewn out of the rock, 


The summer season in Lauterbrunnen may be 
taken on the average to last 100 days, and during 
this short period practically the whole of the revenue 
must be earned. A short consideration will 
soon show us what the financial prospects are. The 
speed of the carriages will be limited to 1 metre 
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about two hours, it is calculated that a train could 
| be sent off every 30 minutes, and as many would 
| travel during the night hours so as to witness sun- 
rise from the summit, it will be seen that 300 to 
| 400 passengers could be despatched per day, giving 
for the season a grand total of 30,000 to 40,000 
|persons. In order, however, not to be accused of 
‘not looking at the dark side, when years of com- 

mercial depression, war, wet summers, &c., reduce 
the number of tourists very considerably, Herr 
| Trautweiler contents himself with an annual total 

of 8000 passengers, 20 or 25 per cent. of the possible 

number, and the cost of a ticket being 65 francs, or 
52s., we thus have a travelling revenue of 20,8001., 
and in addition the bye sources of profit from the 
‘hotel and restaurant are by no means to be despised. 

From this we may infer that the shares of the com- 


and at convenient intervals niches will be provided, | per second, or about 66 yards per minute. Each pany stand a good chance of being as high in favour 
so that the members of the staff who are compelled | carriage contains three compartments, and each on the Exchange as those of the Gothard, Rigi, or 
to traverse the line on foot may be able to rest. compartment six seats, so that a running load con- | Pilatus Railways. 


In the middle of each section a double track with | 


sists of 18 passengers. As the entire journey at 


points will be laid for a short distance so that the| the above speed requires, including stoppages, |construction, for with the exception of the first 


| Five years are expected to be occupied in the 
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tunnel the work must be confined to the summer | differences in barometric pressure between the 
months. The question of the lodging and food | valley of Lauterbrunnen and the Jungfrau summit, 
for the workmen must also be considered. The) it maybe remarked that this only amounts to 4 lb. or 
former must be found in the stations, and the neces-|5 1b. per square inch at the most, and that the 
saries of life must either be carried up by mules system has two hours in which to accommodate 
or a temporary line laid for the purpose. That) itself to the change. When we remember that 
this latter is a point which requires consideration! workmen in caissons accustom themselves to an 
in order to carry on operations without interruption | increase of pressure of 30 lb. or more in a space of 
is evident, but it may be solved in several ways| time which may be reckoned by minutes, we may 
and should be no really serious obstacle. The fact| take it for granted that even delicate constitutions 
that the whole line will be subterraneous is greatly | will find here no seriousinconvenience. The whole 
in its favour. Trains can run quite independently line will probably act as an immense ventilating 
of external climatic influence, and on an approaching shaft in which there will be always a tendency to 
storm the traveller can at once place himself with|a strong draught. Herr Trautweiler therefore 
ease and safety under shelter. With regard to the| proposes to close all the outlets with double 
































or three-fold doors, so that the tunnels will form 
la sort of air lock. If necessary the draught can 
leven be used for purposes of ventilation, but 
that will hardly be required. In order, during the 
‘construction, to advance 3 yards daily, it is com- 
puted that 130 lb. of dynamite will be required for 
removing the rock, and this demands some 8000 
cubic yards of air to clear away the guses arising 
from the explosion. But at an expenditure of less 
‘than 100 horse-power it is possible to compress 
1500 to 2500 cubic yards in half an hour, a quantity 
sufficient to render the —— conditions in 
the workings excellent. Perhaps, however, the 
| most important objection which has been raised re- 
lates to the temperature. The thermometric average 
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of the air at the summit of the mountain is supposed 
to range between —10 deg. and —14 deg. Cent., i.e. 
a degree of cold rarely met with in England, even 
during the severest winters. It is, however, well 
known that the ground is generally considerably 
warmer than the air, and according to the observa- 
tions of Dr. Stapf, on the St. Gothard, at a height 
of 9400 ft., the difference was as much as 6 deg. 
Cent. It seeins therefore quite reasonable to assume 
that at the top of the Jungfrau the ground will be 
some & deg. warmer than the air, so that the 
average ground temperature may be taken to be 
—6 deg. to —2 deg. Cent., or on the average —4 
deg. Cent. It is not to be anticipated that this 
would offer any serious hindrance to the construc- 
tion, and it is certainly to be preferred to the 
oppressive heat found in mine and tunuel work- 
ings. On the other hand the temperature at the 
lower end may be taken at +10 deg. Cent., so 
that the difference between the extreme ends 
would be some 14 deg. Cent. When the line is in 
running condition the upper stations will be well 
warmed, and the lighting throughout will be by 
means of electricity. 

Passing now to a brief notice of the proposed 
rolling stock and motive power, it is at once evident 
to the most casual observer that steam motors are 
out of the question, the emission of smoke and gases 
from the funnel being prohibitory. This being the 
case, recourse must be had to cable traction, the 
ordinary steep-incline systems of allowing two 
carriages, moving in opposite directions, to balance 
each other by means of water ballast, being inad- 
missible, owing to the tremendous head against 
which pumps must work in order to force water up 
to the summit. To obtain the desired power Herr 
Trautweiler proposes erecting air-compressing plant 
at a point on the Sefinen-Luetschina, about 1} miles 
distant from Stegmatten, where a considerable 
volume of water is at disposal, and this scheme has 
the great advantage that during construction the 
compressed air will be used for the boring machines 
and ventilation. From the compressors mains will 
be laid to the upper station of each tunnel section 
and the air there employed to rotate a rope drum in 
the usual way. The carriages, as before mentioned, 
will consist of three compartments, all of the same 
class, and will be furnished in the best style. 
The illumination will also be electric, and in contrast 
to the usual railways, it is intended that it shall be 
so carried out that the passengers can comfortably 
read, and thus wile away what must necessarily be 
a somewhat tedious journey. The doors are at the 
sides and the windows will not be made to open. 
At the lower end of the carriage will be accommo- 
dation for the guards, 

Coming now to the main point in rack railways— 
especially if we have to contend against gradients 
up to 98 per cent.—that of the special safety brakes, 
both for ordinary use and in case of an accident to 
the rope, we are at once impressed with the im- 
portance and absolute necessity that they shall be 
instantaneous in action. To this endit is proposed 
that the carriage shall form a piston and the tunnel 
take the part of a cylinder, and, as this cylinder is 
closed at each end by air-tight doors, it will at once 
be comprehended that by regulating the flow of air 
or leakage past the piston, the speed of the carriage 
can be controlled. Referring to Figs. 2, 3, and 4 
(page 9), for which we are indebted to our contem- 
porary, the Schweizer Bauzeitung, it will be seen 
that at each end of the carriage side wings D 
moving on hinges are to be fixed. On these wings 
are fastened flexible plates C of leather, india- 
rubber, or some lan material, so that when 
standing normal to the length of the carriage they 
almost fill out the space intervening between car- 
riage and masonry. At the roof and floor are 
similar wings, but in these cases they are fixed to 
the carriage framing. The adjustment of the side 
wings can take place by means of a handwheel fixed 
upon a spindle projecting towards both sides, and 
provided with right and left-hand threads. On 
these threads are nuts not rigidly connected with 
the side wings, but acting on them by means of the 
compression of a spiral spring. The wings are 
thus in the first instance adjusted by the guard, 
but should, through the breaking of a rope or other 
unforeseen cause, the speed begin to increase, then 
the inertia of the air forces the wings still further 
open until the acceleration ceases. The arrange- 
ment will be at once understood by reference to 
Fig. 4. It may be remarked that the flexible plates 
are only necessary in order to pass over any slight 
irregularities in the section of the tunnel, but at 








the same time they must be stiff enough to stand 
the increased air pressure. 

Asalready remarked, in the middle of each tunnel 
a double line is to be laid so that the carriages can 
pass each other. Between the tracks a thin bulk- 
head wall will be built, so that even here a dan- 
gerous increase of speed could not occur. As the 
carriages will have adjustable wings at each end, 
no uneasy movement will be observed when passing 
the niches provided for the use of the staff. 

Of the whole length of the railway it is antici- 
pated that about 5400 ft. will have to be hand- 
bored and the remainder with boring machines. 
It is estimated that with the former method the 
daily progress will be some 40 in. and with the 
latter 135 in. to 140 in. For three-fourths of the 
whole length the formation is a good solid limestone 
and is at the same time easy to work. During the 
first summer, operations will commence by four 
auxiliary shafts being driven from points easily 
accessible from the valley. In the interval the 
air compressors will be erected and rope tramways 
built on the northern slopes of the Schwarzer 
Monch, to facilitate the carriage of material to the 
side shafts which will be there sunk at various 
points. It is thus assumed that during the autumn 
the boring machines will be got to work, and then 
the hand drilling will be discontinued for the 
winter. The tunnel section will be worked as 
though two-storied, leaving a layer about 30 in. 
thick in the centre, which will be cleared away 
afterwards. In this manner it is hoped that by the 
end of the first year the section as far as Stellifluth 
will be open. As soon as each section is completed 
the rails will be laid and traftic commenced, and 
thus Herr Trautweiler confidently hopes that by 
the summer of the sixth year his labours will be 
crowned with success and the whole line opened to 
the public. 

With reference to the illustrations on pages 7, 8, 
and 9, Fig. 1 shows the profile of the mountain and 
the gradients of the line, while the necessary work 
to be done is graphically plotted out below. In the 
lower right-hand corner is shown on the same scale 
the highest of the British mountains, Ben Nevis, 
1332 metres above the sea level. The comparison 
is useful as showing ina striking manner the height 
of the Jungfrau and the boldness of the under- 
taking. It will be noticed that the dimensions are 
in kilometres for horizontal measurements, while 
ordinates are drawn representing each 500 metres 
in height above the sea level. 

In conclusion, the writer would remark that in 
a recent communication received from Herr 
Trautweiler, that gentleman states as his opinion 
that with the above-mentioned ‘‘ piston” air brake 
it is possible to dispense with the rack rail, for, 
with strongly-constructed carriages and brake gear, 
the traftic would be absolutely safe and at the same 
time much lighter, a fact to be by no means des- 
pised, for it is notoriously well known that toothed 
gearing, brake discs, &c., add greatly to the dead 
weight of rolling stock. 

That the scheme is a daring one few engineers 
will be disposed to deny, but that it is at all impos- 
sible still fewer will be disposed to maintain. 
However much lovers of nature and haters of 
railroads may say against it, still it will be— 
when carried out—a monument to the triumph 
of mind over matter, With Herr Trautweiler 
as the moving technical spirit, we need have 
little doubt as to the professional side of the 
question. The utility of the railway in bringing 
tourists to the alps of Canton Berne is so evident 
that no doubt the necessary capital could soon 
be subscribed and the ‘‘ Jungfrau Railway Com- 
pany, Limited,” quickly pass from the realms of the 
problematic to those of reality. 


LITERATURE. 


Steam. By W. Riprer. London and New York: Long- 
mans, Green, and Co. [Price 2s. 6d.] 

AFTER wading through the pages of the work on the 
same subject which we reviewed in our issue of the 
week before last, it is indeed a relief to turn to the 
pages of this well and clearly written manual. Here 
we have a book written by a man who understands 
his subject, who knows what kind of knowledge the 
young engineer requires, and who is capable of 
supplying him with ‘it. 

he book contains clear and simple explanations 
of those elements of thermodynamics which every 
engineer should be acquainted with ; together with 

















an account of the formation of steam, and of the 
quantities of heat involved in the process, which 
might be studied with advantage by some writers 
who are in the habit of writing very freely about 
these quantities in a mannner betraying very little 
knowledge of their real values or meanings. 

After this the working of steam expansively is 
clearly explained, and its advantages shown. The 
main details of the engine are then explained in 
order, and sketches given; these sketches are in 
nearly all cases extremely good, being neither over- 
loaded with detail, nor mere skeleton figures, and 
in this they present a marked contrast to those of 
the preceding treatise noticed. Any engineer look- 
ing simply at the sketches through the two books 
could see at once that one was the work of an engi- 
neer, and the other of a—well, not an engineer. 

Next the compound engine is explained, and its 
advantages shown both as regards economy and 
smoothness of working. These chapters are espe- 
cially good. 

Lastly, we have well-written descriptions of 
boilers, land, marine, and locomotive, with sketches 
of their principal fittings. The book concludes 
with a large number of questions well arranged for 
the purpose of testing the student’s knowledge of 
the subjects of the work. 

It is always pleasant to be able to express 
approval of a book, and this is undoubtedly one 
worthy of it. It does not pretend to treat ex- 
haustively of the subjects; but the young engineer 
who has mastered its contents will have a sound 
basis on which to proceed, and will not require 
hereafter to unlearn anything of that which he has 
been at the trouble to learn. 

We have not detected any real errors in the book, 
but just one or two small points may be noticed. 
First—and this is not, perhaps, a small point —on 
page 6 Professor Ripper speaks of the total heat 
in 1 lb. of a substance, as the product of its tem- 
perature and its specific heat. Now he is here 
following a most common custom among technical 
teachers, but a very dangerous one ; for there is 
perhaps no science in which a little error in first 
principles can lead to such erroneous ideas as in the 
science of heat. The introduction of this state- 
ment is, too, quite gratuitous, for it is not required. 
The real fact is that we do not know anything 
about the total heat in a body, nor for any purpose 
of engineering do we require to. 1 lb. of water at 
40 deg. Fahr. contains very approximately 8 thermal 
units more than a pound at 32 deg. Fahr., but how 
much heat the pound at 32 deg. contains, we neither 
know, nor for any practical purpose need we care. 

Another point, in which again custom is entirely 
with Professor Ripper, appears on page 18, where 
we have it stated that 1 1b. of coal is capable of 
exerting 5 horse-power per hour. The expression 
objected to is horse-power per hour; this is so 
universal that objection may appear useless, yet it 
certainly appears, and actually is, confusing. A 
horse-power is essentially 33,000 foot-pounds per 
minute, and the introduction of any other time into 
it must tend to confusion. The difficulty can, 
too, be most easily avoided by a simple transposi- 
tion thus : 1 lb. of coal burnt per hour could exert 
5 horse-power, or drive a 5 horse-power engine ; 
here the fact is clearly stated, while there is no 
room for the student to run away with the idea 
that there is such a quantity as a horse-power per 
hour. 

The other points we would briefly mention are : 

Page 67. It is not quite settled yet that the secret 
of economy is to ‘‘keep the cylinder as hot as the 
steam which enters it.” 

Page 73. Tallowed hemp is hardly the standard 
substance for piston-rod glands at the present day. 

Page 87. The ratio of crank-pin path to stroke is 
inverted. 

Page 88. The object of rotary engines has been 
perhaps equally as much to get rid of vibration as 
to avoid the supposed loss of power. 

Page 108. The brasses there drawn, not being 
cut away at the sides, would almost certainly close 
on the shaft, and heat up. 

Page 120. There are not three, but only two 
forces acting on a governor ball, viz., the weight 
and the tension of the rod. The so-called centri- 
fugal force acts on the end of the rod, being an 
action of the ball on the rod, and not vice versd. 
Here again this method of statement is almost 
universal, but is clearly erroneous. 

The author of this book has been, so it is stated, 
selected by the Government of New South Wales 
to organise their technical schools, and judging by 
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the specimen here given of his powers, they have 
made a most suitable selection ; and it is to be 
hoped that the students of the Sheffield Technical 
School will have in his successor a teacher of equally 
sound ideas, and the same facility of expressing 
them in clear and simple language. 





The Forth Bridge: In its various Stagesof Construction, and 
compare t with the most Notable Bridges in the World. 
By Pure Parties. Second Edition. Edinburgh: 
R. Grant and Son, 107, Prince’s-street. 

Messrs. Robert Grant and Son, 107, Princes-street, 

Edinburgh, have just issued a second edition of 

“The Forth Bridge : In its various Stages of Con- 

struction, and compared with the most Notable 

Bridges of the World.” This work is unquestionably 

the most picturesque production dealing with this 

great structure, and it is gratifying that the public 
support given to the first edition has been such as 
to warrant a second issue. The new edition is 
dedicated to Sir William Arrol, of Seafield, Ayr, 
who was so closely identified with the construction 
of the works. The views of the bridge given in 
the first edition have been rearranged, some of the 
least important giving place to new ones, which 
will prove of great interest. There are a large 
number of double-length plates, about 30 in. by 
12 in. All the plates, and they are numerous, 
are well executed, indicating clearly the design, 
the method of construction, and particularly the 
progress made. The letter-press is printed on one 
side of cartridge paper in large clear type, and the 
book is bound in full morocco. This edition de luxe 
reflects the highest credit on the author, Mr. Philip 
Phillips, as well as on the printers. 





Blackie’s Modern Cyclopedia of Universal Information. 
Edited by CHARLES ANNANDALE, M.A., LL.D. Vols. 
V. and VI. London: Blackie and Son, 49 and 50, Old 
Bailey, E.C. 

The fair promises given by the first volumes of 

‘*Blackie’s Cyclopedia” have been fully realised, 

and now that the work is nearing a completion— 

the volumes now before us bring the reader to the 
letter ‘‘P”—one can recognise the great value of 
such a publication. To the ordinary reader who 
does not wish to peruse exhaustive articles on all 
subjects, this cyclopedia will prove a serviceable 
book, as on reference to it he will find such general 
information on all points as he may wish, and in 
some cases this is supplemented by hints of sources 
where more extensive articles may be studied. 

This latter idea, however, has not been carried out 

so fully as might be desired. In Vols. V. and VI. 

there are many interesting articles. ‘‘ Navy” and 

‘‘Tronclads” afford subjects for good scope. The 

history of the ironclad is briefly told, and the general 

principles of the modern ship exemplified by de- 
scriptions and sketches of the Collingwood and of 
the Trafalgar, which latter is referred to as among 

‘the most advanced specimen of naval construc- 

tion.” Very little is said of foreign ironclads, and 

although it may be flattering to the Briton to infer 
that there can be no comparison, it would have 
been interesting, if not instructive, to have had the 
details and principles of design of some of the lead- 
ing foreign ships of war. There is no mention of 
naval architecture, nor of marine construction, but 
possibly these subjects will be treated under other 
headings. In connection with electricity there are 
articles on insulation and magnetism, &c. ‘‘ Iron” 
is dealt with in a comprehensive way, ores, methods 
of calcination and of manufacture being fully 
described. Lights, lighthouses, optics, mining, 

Panama and Nicaragua Canal schemes and other 

scientific subjects are treated from a general point 

of view. A large number of countries are included 
in the scope of the two volumes, India, Ireland, Italy, 

Japan, Mexico, Netherlands, New South Wales, 

New Zealand, North America, Norway, Nova Scotia, 

Ottoman Empire, Palestine, Persia, Peru, Portugal, 

&c. The surface, geology, minerals, climate, agri- 

culture, industries, religion, education, Government 

history, language and literature, are all reviewed 
in the cases of the larger countries. Several of the 
leading towns are also included—London, Paris, 

Madrid, St. Petersburg, New York, Philadelphia, 

Naples, Liverpool, Montreal, Manchester, and 

many others. The volumes are rich in history, 

biographies being given of a large number of 
kings and of men who have by their words and 
deeds made their names famous. As indicating 
that the subjects are up to date it may be stated 
that the linotype is described, and that details are 
given of the working of the local government 
boards in Scotland, only now getting into harness. 


Milford, too, has been discovered as a port for 
Atlantic steamers. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 24, 1890. 

A GREAT deal of interest is being manifested by the 
merchants in all of our coast cities in schemes for the 
establishment of ship lines between North and Central 
and South American ports. The agitation of this ques- 
tion has been greatly stimulated by the sayings and 
doings of the Pan-American Congress. The Secretary 
of State has made certain recommendations looking to 
the development of commercial relations between the 
two Americas, and capital seems ready and anxious to 
enter into co-operation with the Government. The 
shipbuilding interests are, of course, very hopeful that 
the schemes will be carried through. Last week the 
Government placed a contract with a Philadelphia firm 
for an armoured cruiser to cost nearly 3,000,000 dols. 
If present plans are carried out liberal expenditures 
will be made in the near future to increase and im- 
prove our navy. Two or three new shipyards are 
talked of. A company was recently formed with a 
capital of 5,000,000 dols., in which the Cramps of this 
city are the principal stockholders, the object of which 
is to build ships for the Government, as well as for 
private parties. It must be admitted that at present 
the shipbuilding interests of this country are in 
a backward condition. This fact is now generally 
recognised and steps being taken towards improve- 
ment, as our pes sole and manufacturing in- 
terests are looking forward to a largely increased 
export trade. Despite the very large capacity of 
the iron and steel works of the country, a dozen 
or more rolling mills are now projected, to be built 
within the next twelve or eighteen months—several of 
them in the south. The iron trade is strong and 
moderately active. The steel railmakers are booking 
large orders. Sales for the first five months of the 
year, 1,086,000 tons ; deliveries for the same time, 
598,000 tons—besides the output of two or three mills 
not reporting. A Pittsburg mill has just sold a 5000 
ton lot at 32.50 dols. Extensive improvements are 
being made in the Chicago rail mills. A new steel 
rail mill is being built near Baltimore, and will increase 
the capacity of the country 1000 tons per day. A 

eat deal of railway building will be undertaken 

uring the latter half of the year. Traffic is heavy, 
earnings are large. Combinations and consolidations 
are being effected, and railway managers now see the 
way clearing for more harmonious relations between 
heretofore warring interests. The far west, the scene 
of so many of the railway wars, is fast filling up and 
traffic increasing. 

Crude iron is very strong this week in all markets. 
Southern makers are attempting to advance prices 
50 cents. Quotations for standard Pennsylvania irons, 
at tidewater, are 16 dols. for grey forge, and 18 dols. 
to 18.50 dols. for No. 1 foundry. Spiegeleisen is inac- 





tive. Ferro-manganese is quoted at 75 dols. to 80 dols. 


for 80 per cent. Domestic wire rods, 40 dols. to 
44 dols. 

From present appearances, a still stronger i 
tendency is likely to be manifested in the west and 
south. Already forge iron has advanced 1 dol. per 
ton above the lowest point reached in the spring, and 
the advance in Bessemer rezches 2 dols. This upward 
tendency has been apparent for some time, by the 
action of pig-iron speculating interests. In fact the 
nominal advance in the south has been brought about 
by the efforts of speculators to secure supplies of 
southern irons for the coming six months. A slight 
advance is reported in cut and wire nails. Building 
operations are being prosecuted with great activity in 
all sections. The wrought-iron pipe mills are rushed 
with work. One mill has a contract for 400 miles of 
6-in. pipe. The demand for Connellsville coke, as 
well as both anthracite and bituminous coal, is very 
heavy. Old rails are wanted in large quantities, but 
only small lots can be obtained ; quotations, 24.50 dols. 








INDUCED MAGNETISM. 


Contributions to the Molecular Theory of Induced 
Magnetism.* 


By Professor J. A. Ew1ne, F.R.S. 


Arter referring to Maxwell’s discussion of Weber’s 
theory, which ascribes magnetisation in iron and other 
magnetic metals to the turning of molecules which are 
already permanent magnets, and to suggestions made by 
Professors Wiedemann and Hughes, and lately by Mr. 
A. E. Kennelly,t the writer describes experiments which 
he has made directly bearing upon the molecular theory. 
The experiments were made by grouping near to one 
another, a large number of small permanent magnets, 
each pivotted on a fixed centre, and by studying the 
manner in which the configuration of the group changed 
when external magnetic force was imposed. The results 
do not support the notion that the molecular magnets 
form closed chains in unmagnetised iron. They lead, 
however, to the important conclusion that no arbitrary 
conditions of directional constraint need be postulated to 
make the manner in which the molecular magnets turn 
agree with the chief features of magnetic quality. In 
the writer’s view the molecular magnets are perfectly 
free to turn in response to external magnetic force, except 
in so far as they are constrained by the magnetic forces 
which they exert upon one another. He -discusses this 
theory in a preliminary manner with regard to the form 
of the magnetisation curve, the character of cyclic pro- 
cesses, the effects of temperature, of vibration, of stress, 
and so forth, and shows that it is in general agreement 
with the known facts. The summary of conclusions is as 
follows : 

1. That in considering the magnetisation of iron and 
other magnetic metals to be caused by the turning of per- 
manent molecular magnets, we may look simply to the 
magnetic forces which the molecular magnets exert upon 
one another as the cause of their directional stability. 
There is no need to suppose the existence of any quasi- 
elastic directing force, or of any quasi-frictional resistance 
to rotation. 

2. That the intermolecular magnetic forces are suffi- 
cient to account for all the general characteristics of the 
process of magnetisation, including the variations of sus- 
ceptibility which occur as the magnetising force is in- 
c 


3. That the intermolecular magnetic forces are equally 
competent to account for the known facts of retentivenese 
and coercive force and the characteristics of cyclic mag- 
netic processes. 

4. That magnetic hysteresis and the dissipation of 
ene which hysteresis involves are due to molecular 
instability, resulting from intermolecular magnetic 
actions, and are not due to anything in the nature of 
frictional resistance to the rotation of the molecular 


magnets. 

5. That this theory is wide enough to admit explana- 
tion of the differences in magnetic quality which are 
shown by different substances, or by the same substance 
in different states. 

6. That it accounts in a general way for the known 
effects of vibration, of temperature, and of stress, upon 
magnetic quality. 

7. That, in particular, it accounts for the known fact 
that there is hysteresis in the relation of magnetism to 
stress. 

8. That it further explains why there is in magnetic 
metals hysteresis in px same quality generally with 
respect to stress. 

9. That, in consequence, any (not very small) cycle of 
stress occurring in a magnetic metal involves dissipation 
of energy. 





ImproveD Borter Cieanina Toots.—Mr. C. B. Case- 
bourne, of Victoria-terrace, West Hartlepool, has de- 
signed a set of boiler cleaning tools for which he claims 
considerable advantages over those generally in use. 
Amongst them is comprised a cutter designed for cleanin 
the lower parts of the combustion chamber backs an 
sides. This tool is fitted with a spring behind the cutting 
edge, which keeps it up to its work. The chipping ham- 
mers also supplied are made with one curved cutting edge, 
intended for cleaning the tops of corrugated furnaces 
without running the risk of nicking the crowns, as ham- 
mers with straight edges are liable to do. 








* Abstract of paper read before the Royal Society, 
June 19, 1890. 





+ The Z ectrician, June 6 and 13, 1890, 
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MORISON’S COMBINED EVAPORATOR AND FEED HEATER. 
CONSTRUCTED BY MESSRS. THOMAS RICHARDSON AND SONS, ENGINEERS, HARTLEPOOL. 
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We illustrate above Morison’s combination evapo- | drical cover raised and supported on three guides. | coils for ascending steam. 
rator and feed heater as manufactured by Messrs. | The sectional elevation (Fig. 9) affords a better mn =i coil from a paint, ian “senile eal ‘ated 
Thomas Richardson and Sons, Hartlepool. The; the formation admitting of this hoisting of the cover. | through a strainer (Fig. 2), and descends the other 
apparatus, which is in work ina number of steamers, | At the top there is an eyebolt for lifting it. The | coil into a square trap L In going through the coils 
takes pretty much the form externally of a vertical cover is fitted with a safety valve loaded to about 10 Ib. | the steam heats the salt water surrounding them, and 
donkey boiler. As indicated by Fig. 1, the structure | to the square inch, a pressure gauge, and a water gauge | is at the same time condensed. In Fig. 2 is shown a 
consists of a lower vessel, usually made of cast iron, | to show the height of the salt water in the evaporator. copper pipe passing up the centre of one of the coils. 
to which the heating coils and all the connections are | It is not necessary to remove these when raising the | This is for carryin off steam, generated from the salt 
fixed, and of a cylindrical cover with a dome-shaped | cover. | water, to the feed heater or condenser. 

top. This cover is of Siemens-Martin steelso arranged, The heating coils are of solid drawn copper tubes| There are two or three alternative arrangements for 
that it may be raised to allow of the Ye inside being secured to the lower vessel by brass flanges and Muntz | the working of the apparatus. That illustrated by 
examined and if necessary overhauled. On the bottom metal studs and brass nuts. There are eight coils as | Fig. 9 combines the advantages of two arrangements 
edge is rivetted an angle steel ring forming a indicated in the plan, partly in section (Fig. 3). They with a two-way cock F fitted so that the steam from the 
flange, which is joined to a corresponding flange on are connected in pairs at the top by unions, and the evaporator may be discharged at will into the con- 
the top of the lower vessel. Fig. 1 shows the cylin- | coupling is so arranged as to bring together the four denser or into the feed heater. Thesteam for supplying 
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HEATING APPARATUS FOR RAILWAY CARRIAGES; STATE RAILWAYS OF FRANCE. 
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the coils is taken by preference from the reduced pres- | ing H, and then up and down the coils, evaporating 
sure steam pipe for the steering engine, so that fresh the salt water and becoming condensed, The outlets 
water may be made when in port or when lying in an | of the pipe for the steam generated from the salt water, 
open roadstead ; but it may be taken from the steam | and for the water condensed inside the coils, are con- 
chest of the I.P. cylinder, or from any other convenient | nected at the two-way cock F, as shown on Fig. 9, and 
source. The salt water is first pumped into the evapo- | flow through the pipe marked D to the feed heater E, 
rator to a proper level in the gauge. The temperature | where the lo is utilised to raise the temperature of 
of the water is 90 deg. to 100 deg. Fahr. It is|the feed water. The two-way cock F enables the 
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MORISON’S COMBINED EVAPORATOR AND FEED HEATER. 


taken from the circulating pump discharge by the pipe | operator to discharge the steam from the evaporator 
A, and enters the evaporator by a non-return feed into the condenser or into the feed heater. 

check valve B, Figs. 2and 3. As the steam pressure! The feed heater is shown in section in Figs. 4 and 5. 
in the evaporator cover is often more than the pressure | Its principle is that of an injector condenser. The 
due to the head of water in the circulating discharge | steam from the evaporator enters at the top into a 
pump, it has been considered advisable to use a small cylinder, and it is surrounded by the feed water from 
pump C, Fig. 9. It is worked from the air pe | the hot-well entering from the side. The steam thus 
evers. The water valve being closed the steam is ad- condensed passes with the feed water out at the bottom 
mitted through the valve G, Figs. 2, 3, and 9. The | to the feed pump. Another form of feed heater on the 
steam passes through a strainer into a pocket adjoin- | same principle is shown in Fig. 6. Itis specially suit- 














fe il 


Fig. 12. Pig. 13 











Cc 





| able where it is not possible to place the heater low 

enough to get a good head of wateroverit. Thesteam 
from the evaporator in this case also enters at the top, 
| and is surrounded by and ultimately mixes with water 
|entering from the side, the outlet being at the 
| bottom. The reducing valve consists simply of a flat 





| valve with a double opening and is loaded to the desired 


pressure by a spiral spring. 
On Fig. 3 are shown a brass cock K 


===) for discharging the brine, a brass salino- 


meter cock L for testing the density 
of water, a door for cleaning out salt and 
other deposits, fitted with Muntz metal 
studs and brass nuts M, and a brass cock 
N to regulate the drain from the coils. 
In order to maintain the density of the 
water at 24/32, the maximum point to 
which the salinometer should go, more 
than one-fourth of the water pumped 
into the evaporator must be discharged 
from the brining cock, which requires to 
be kept running continuously. Suitable 
provision is made for adjusting the flow 
exactly by a small opening in the plug 
at the side of the main way, as shown in 
Fig. 7, which is a view of the plug when 
removed from the brining cock. Fig. 8 is 
a plan of the gland of the brining cock. 
The shading indicates to the operator the 
point at which the full way begins to open, 
and the position of the arrow on the cock 
handle shows the exact position of the plug 
with regard to the extent of opening. Be- 
sides the brining it is considered desirable 
to completely blow down once each watch, 
without turning off the the steam from 
the inside of the coils, so that the ex- 
pansion of the coils may throw off any 
scale, The drain from the brine cock is 
led by a pipe into the bilge suction and 
discharged overboard. 





CARRIAGES FOR FRENCH STATE 
RAILWAYS. 

Amonest the exhibits of the French State Railways 
at the Paris Exhibition last year were examples of the 
types of double-bogie carriages with passages for inter- 
communication, which were introduced on the State 
lines in 1888. Of these carriages we this week publish 
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engravings on pages 13 and 16. On the latter 
page (Fig. 1) is a side elevation of a first-class 
carriage, and Fig. 2 a corresponding plan, while 
Figs. 3 and 4 are respectively half plans of second and 
third-class carriages, these latter carriages having 
underframes, which are identical with those of the 
first-class carriages. Figs. 5 to 8 of the engravings on 
page 13 illustrate the heating apparatus, which is 
fitted to these carriages of all classes, and which we 
shall describe in due course. 

The vehicles under notice were constructed in 1888 
by the Société Générale des Forges et Ateliers de St. 
Denis, their design being worked out with the assist- 
ance of M. Ch. Bonnefond, the director of these 
works. In 1886 an important commission appointed 
by M. Baihaut, then the Minister of Public Works, 
had reported strongly in favour of the use of railway 
carriages provided with means of intercommunication, 
and in designing the new stock for the State Railways 
this recommendation was kept in view, and it was also 
determined to provide water-closet accommodation for 
all classes, and at the same time to retain the separate 
compartment system, so as to provide compartments 
for smokers and for ladies travelling alone. 

Referring to our engravings it will be seen that the 
carriages have bodies 53 ft. 5 in. long and 10 ft. 2 in. 
wide outside, this latter dimension—which is consider- 
ably in excess of the width permissible in this country 
—enabling a longitudinal passage to be provided on one 
side without unduly crippling the compartments, the 
seats of the latter being left long enough to each 
accommodate three first-class, four second-class, or five 
third-class passengers. 

In the case of the first-class carriage the body is 
divided into six compartments, four of which accom- 
modate six passengerseach. The two remaining com- 
partments may also be made to accommodate each six 
pasengers, but in the particular vehicle we illustrate 
one of these compartments is fitted up with sleepin 
and toilette accommodation for three passengers, a 
the other is made a coupé, also accommodating 
three persons. In the first and second-class car- 
riages there are two water-closets—one for ladies 
and one for gentlemen—provided at one end of the 
carriage, while in the case of the third class there is 
one closet only, the space devoted to the second closet 
in the other classes being in this case occupied by the 
brakesman’s seat. 

In the case of the second-class carriages the body is 
divided into seven compartments, each holding eight 
passengers, while on the third class there are eight 
compartments accommodating ten passengers each. In 
all the carriages access is given by steps leading 
to inclosed end galleries which communicate with the 
longitudinal gangway. The carriages exhibited last 
year were very well finished, and the details of the 
internal fittings were well carried out. The carriages 
have double roofs and floors, and each compartment is 
fitted with a ventilator. The lighting is by gas, ordi- 
nary burners being used in the case of the second and 
third-class vehicles, while inverted burners are used in 
the first class. 

The underframes of the carriages are of iron, and are 
trussed as shown in the elevation Fig. 1. They are 
each mounted on two four-wheeled bogies, the distance 
apart of the bogie centre pins being 36 ft. lin., while 
the wheel base of each bogie is 7 ft. 10hin. The 
carriages are fitted with the Wenger brake acting on 
all the wheels. 

The heating of the ouner is effected by the 
thermo-syphon apparatus which we illustrate on page 
13. This apparatus consists of two boilers A A, fixed 
under the frame of the carriage and heated by pieces 
of peat coke contained in the movable baskets B B, to 
which access can be obtained from the exterior of the 
vehicle. To these boilers is connected a hot-water 
pipe C which extends along the passage and heats it, 
and from which hot water is distributed by the branch 
pipes E to the heaters D. These heaters are of the 
construction shown by Figs. 7 and 8, and each 
consists of a number of steel tubes connected at 
the ends by water-boxes as shown. The _ heaters 
are fixed on the floor of the carriage, and are of 
the same length as a compartment, while their 
maximum height does not exceed 1 in., so that they 
are practically buried in the thick carpets or mats on 
the floor. From the heaters the cooled water returns 
to the boilers through a collecting pipe F, thus complet- 
ing the circuit. This arrangement of heating apparatus 
is constructed by M. Gallet, of Tours. 

Figs. 9 to 13, on page 13, show the arrangement of 
signalling apparatus with which the carriages under 
notice are also fitted. This intercommunication appa- 
ratus is that in general use on the State Railways, 
and it is based on the utilisation of the compressed air 
brake with which the rolling stock is fitted, the giving 
of an alarm signal causing the application of the con- 
tinuous brake, and hence the stoppage of the train. 

Referring to our engravings, it will be seen that at 


one end of the carriage a branch A is led off from the |}, 


brake pipe, this branch leading to an air release valve 
B fixed on the headstock. In each compartment are 


each furnished with a ring handle D, which is pulled 
when a call has to be made. The pulling of one ot 
these handles causes the release of the counterweight 
E, and this weight in falling opens the valve B, and by 
releasing the air from the brake pipe effects the appli- 
cation of the brake. The fall of the counterweight E 
also causes two small disc signals F to project from the 
side of the carriage, thus indicating the vehicle 
from which the signal has-been given. The handle 
D, we may add, cannot be replaced by a_pas- 
senger after it has been pulled. The stop effected 
by the application of the brake in this way is an 
exceedin ly prompt one, and the distance run can be 
still further diminished by the action of the engine- 
driver, who has instructions to shut off steam on 
observing that the brake has been applied. 

We subjoin in tabular form the chief particulars of 
the carriages we have been describing : 








ius | First | Second | Third 
| Class. Class. | Class. 
Number of passengers 
carried .. ee oe! i 56 80 
Length of compartment .. 7 ft. 0.6 in. 6ft.23in. 5ft. 5in. 
Width ” ” .* ” 5 ” Do 7 ” 54, 
Length of seat per pas- 
senger bs os oot oo ee os | eae LS oe 
Volume per passenger... 62.9 cub. ft. | 41.3 cub. ft.,.28.6 cub. ft. 
Weight of vehicleempty..| 26tons , 25.ltons | 25 tons 
Dead weight per passenger | 
carried... = -.| 14.44 ewt. | 8.96 cwt. | 6.24 ewt 
Cost of carriage, total 11882. g12. | 7001. 
” ”, per pas- | 
senger carried .. os 66s. 32s. 7d. | 17s. 6d. 
} 


* In the particular carriage illustrated, the number is reduced 
to 80, for the reasons above explained. 
The weightsand costs above given include the Wenger 
brake, the intercommunication apparatus, and the gas 
reservoirs and connections, but not the heating appa- 
ratus. The approximate weights and costs of the 
latter for the different classes of carriage are as follows : 
For first-class, weight 13 cwt., cost 56/.; for second- 
class, weight 134 cwt., cost 60/.; and for the third- 
class, weight 14 cwt., and cost 641. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday’s market 
was characterised by a fairly firm tone, and there were 
rumours current to the effect that the low quotations 
ruling were bringing out more orders. Prices showed a 
stiffening tendency during the forenoon, Scotch iron 
being quoted at 2d., Cleveland at 2d., and hematite iron 
at 4d. per ton higher than the closing quotations on Wed- 
nesday. The steadier feeling was brought about chiefly 
by the stronger reports that had been received from the 
Midlands, and by the hardening rates for money. 
Prices were somewhat irregular in the afternoon. 
Prices touched 45s. 6d. per ton, and went back to 
45s. os the price recovering again to 45s, 24d. cash at 
the close. Cleveland was quiet at 42s. per ton, and 
hematite iron was stronger up to 51s. 8d., but easier rates 
were the rule before the close of the market. The settle- 
ment prices at the close were—Scotch iron, 45s. 3d. per 
ton ; Cleveland, 42s.; hematite iron, 51s, 44d. per ton, 
respectively, 1d., 1d., and 3d. per ton upon the day. 
There was a continuance of the firmness on Friday, and 
a large amount of business was done in warrant iron at 
an advance on the previous day’s quotations—Scotch 
iron, 44d. up at 45s. 74d.; Cleveland, 9d. up at 42s. 9d.; 
and hematite iron, up 2d. per ton up on the day. 
The closing settlement prices were, respectively, 
45s. 74d., 42s. 9d., and 51s. 74d. per ton. The iron 
market was very firm on onday, and a large 
amount of business was done at dearer prices, buying 
being induced by expectations of a good monthly 
statement from Middlesbrough. There was a rise in 
prices all round. The feeling was decidedly firm in the 
market on Tuesday. Although the withdrawals from the 
public warrant stores during June were 12,466 tons less 
than in May, still the shipments of pig iron during the 
month were fully 12,000 tons more than for the same 
month of last year. A good business was done in Scotch 
warrant iron at prices that did not vary above 2d. per ton, 
and the close was an advance of 1d. per ton further. 
Cleveland iron was a turn easier, the increase to the 
stocks on the previous day, as against the large with- 
drawals of tch iron, was considered as evidence that 
buyers would not give the advance in price asked on that 
class of iron when Scotch iron was only 2s. 6d. per ton 
higher in price. There was comparatively little change 
in the afternoon, the prices being well maintained. The 
settlement prices at the close were—Scotch iron, 45s. 104d. 
per ton; Cleveland, 43s. 14d. ; hematite iron, 51s. 104d. 
per ton. The market was steady at the forenoon meet- 
ing to-day, prices showing some indication of hardening 
towards the close, which was firm, with buyers at 45s. 11d. 
od ton cash for Scotch, 43s. 3d. for Cleveland, and 51s. 11d. 
or hematite iron. Pig iron warrants in the afternoon were 
steady, and any changes in prices were merely fractional. 
A correspondent in one of the local papers, writing on 
pig-iron shipments and stocks, remarks that the ship- 
ments would seem to be looking a little better, but he con- 
siders that it is very questionable if they represent such 
a flourishing state of matters as at first sight appears to 
the case. It is well known, he says, that stocks of 
Scotch iron are kept at various ports for convenience of 
local consumers. These stocks were wiped off two or three 


favourable shipments. If the increased shipments repre- 
sented legitimate consumption, the effect on prices might 
be more abiding than is the case at present, and it is of no 
use to allow oneself to be carried away by a seemingly 
favourable symptom, when the actual state of affairs 
is otherwise so unfavourable. The following are a few of 
the quotations for No. 1 special brands of makers’ iron: 
Gartsherrie and Glengarnock, 60s. per ton; Clyde, 
60s. 6d.; Summerlee, 61s.; Langloan and Coltness, 
61s. 6d.; Calder, 63s.; Shotts (shipped at Leith), 
62s. 6d.; Carron (shipped at Grangemouth), 65s. 
The number of blast furnaces in actual operation is still 
83, being the same number as were blowing at this time 
last year. Last week’s shipments of pig iron from all 
Scotch ports amounted to 9488 tons, against 6890 tons in 
the corresponding week of last year. They included 747 
tons for the United States, 1650 tons for Canada, 170 tons 
for Australia, 166 tons for France, 1100 tons for Italy, 787 
tons for Germany, 695 tons for Holland, 150 tons for Bel- 
gium, smaller quantities for other countries, and 3958 
tons coastwise. The stock of pig iron in Messrs, 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 711,922 tons, against 720,146 tons yes- 
terday week, thus showing for the week a decrease 
amounting to 8224 tons. The imports of Middlesbrough 
pig iron into Grangemouth from January 1 up till June 
28 amounted to 67,484 tons, as compared with 175,484 
tons in the corresponding period of last year, so that the 
shipments for a period of six months, all but two days, 
show a falling off for 1890 of 108,000 tons. 


Shipments of Machinery, &c., from the Clyde.—The 
foreign and colonial shipments of machinery, &c., from 
the Clyde, reported last week, included the following: 
Locomotive engines for Madras valued at 6500/. ; sugar 
mill and other machinery, of the value of 11,940/., chiefly 
for Calcutta, Melbourne, Lisbon, Singapore, United 
States, Colombo, Stettin, Bombay, and Monte Video ; 
sewing machine parts, chiefly for Rouen, India, Lisbon, 
Stettin, and Monte Video, valued at 7987/.; blooms, 
billets, plates, bars, and other steel goods, of the value of 
12,510/ , chiefly for Buenos Ayres, Baltimore, Halifax, 
Canada, New ‘ok. Boston, Calcutta, Melbourne, Japan, 
and Huelva; pipes and other castings, plates, sheets, 
bars, tubes, bridgework, sleepers, and miscellaneous iron 
manufactures, valued at 51,500/. 


Coal Trade.—The coal trade is firm, with scarcely any 
change in the position since this day week. Business is 
good all round, the steady inquiry being attributed to the 
near approach of the holidays. The prices of coals at 
Glasgow Harbour to-day were as follows : 


F.o.b. per Ton. 

Be Bie 

Splint... ane — ese 9 3to 9 6 
ain coal : ae $ 9 ,,.10 0 
Steam 10 94,11 2 
Ell 9 9,,10 0 


Ayrshire coal, 8s. 9d. to 9s. f.o.b. at Ayrshire ports. 
Proposed Deepening of Broughty Ferry Harbour.—¥or 
some years past the military authorities have had under 
consideration the question of the deepening of Broughty 
Ferry Harbour, and some time since the Government 
opened communication with the Dundee Harbour Trust 
to inquire on what conditions the harbour might be 
deepened. The Dundee Harbour engineer reported at a 
meeting of the Works Committee of the Harbour Trust 
yesterday that between 15,000 and 20,000 tons of material 
would require to be dredged from the harbour in order to 
give the depth of water required. If the plant were 
given, however, the work could be done in seven or eight 
weeks. After discussion, the Committee agreed to re- 
commend that the Government get the use of the 
Trust’s dredging plant, on condition that they pay all the 
expenses of the work and 10 per cent. on 20,0001. (the 
vale of the plant employed) for depreciation. 


Glasgow Gas Coal Coritrac's.—The coal-purchasing com- 
mittee of the Glasgow Gas Trust at a meeting held yester- 
day, purchased, it is reported, about 180,000 tons of coal 
for the year 1890-91, generally splints, low-class cannels, 
and shales, the purchasing of the richer cannels required 
being so Roel till later in the year, in the hope that 
prices will have declined to some extent. A ‘“‘line” for 
some 50,000 or 60,000 tons of Lanemark cannel is the 
leading feature of the purchases made yesterday. 


The Steel Trade.—If matters do not improve soon in the 
steel trade masters will have to consider whether they 
will restart all their rolling mills after the cessation of 
labour at the Fair holidays. Angles are quite 5s. down, 
6l. being accepted by those whose work on hand is nearly 
wrought off. Ship-plates vary from 6/. 10s, to 7l., and 
boiler plates from 7/. 10s. to 8/. 5s. It is interesting 
to notice the change that has come over the faces of mer- 
chants on ’Change who are known to have sunk large 
sums in the new concerns not yet started. 


Malleable Iron Trade.—Although there have been more 
orders booked during the past week or so by the local 
makers of finished iron, still prices do not show the 
slightest tendency to rally ; in fact the orders are only the 
outcome of the extremely low prices. Common bars, 
lowest grade, in the Coatbridge district, have been sold as 
low as 5/. 12s. 6d. per ton ; second grade at 6/. 10s., and 
highest eat 7l. Hoops remain steady, while sheets 
are to behad at 8/., and nail rods at 10s. per tonless. The 
prices offered for unbranded irons are very low, and 
makers prefer to decline orders under the circumstances. 


Aberdeen and the Electric Light.—Y esterday (Tuesday) 
the Gas Committee of Aberdeen Town Council had under 
consideration a communication from Messrs. Martin and 
Leslie, the Parliamentary agents, notifying alterations 
made in the Electric Lighting Bill by the Board of Trade. 
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to be charged by Aberdeen for supplying electricity for 
lighting purposes—namely, 3/. 10s. per quarter, will be 
reduced to 13s. 4d. per quarter for twenty units, every 
additional unit beyond that number being charged for at 
the rate of 8d. Another change is that, in two years 
after ‘the system has been started, the corporation is 
bound to furnish a supply to any six persons wherever 
residing within the city boundaries, on condition that 
these persons shall guarantee 20 per cent. of the cost of 
laying pipes, wires, &c. The town clerk reported 
that he had been in communication with the prin- 
cipal towns in Scotland on the subject, and found 
that all of them had agreed to accept the Bill. 
The committee, in these circumstances, and seeing 
that they had already incurred an expense estimated at 
between 700/. and 10007. in connection with the matter, 
decided to recommend the council to acquiesce in the 
alterations, but resolved to endeavour to secure several 
modifications. With regard to the charge to be made for 
the lights it was resolved to represent that Aberdeen, 
being further from the pits than the other large towns, 
had more to pay for its coal, which raised the cost of pro- 
duction and rendered an increased charge necessary. It 
was considered that a fair compromise would be a charge 
of 15s. per quarter for twenty units, each additional unit 
being charged for at the rate of 9d. The agents were 
further instructed to point out the hardship that would 
be entailed in the corporation having to extend the area 
without a corresponding increase of consumers, and atten- 
tion was directed to be drawn to the large charge made 
for the patent lamps. 


Clyde Shipbuilding Trade: Launches in June.—The 
past month was somewhat quiet in the Clyde shipbuilding 
trade, and the amount of new shi ping launched was on 
a moderate scale, thirty vessels of. all sorts, of an aggre- 
gate of 27,689 tons. This total, however, is the largest 
for the month of June since the year 1883, when the 
amount of shipping launched in the corresponding month 
was 45,425 tons. Over the half-year now closed 146 vessels 
have been launched, of a total of 178,558 tons. In the 
same six months of 1883 the amount of new shippin 
launched was 195,986 tons. Of the 30 vessels launch 
last month, 19 were steamers, 8 were sailing ships, and 
the remaining 3 were pleasure sailing yachts. Amongst 
the steamers there was one for the J apanese Government ; 
there was also a merchant steamer of 4300 tons, built for 
the Anchor Line of Indian traders, At present the 
amount of new shipping in hand is considerably under 
the amount on the stocks at this time last year, and fresh 
orders are coming in very slowly. 


Bills in Parliament.—The N ichegavie, Strathendrick, 
and Port of Menteith Railway Bill has been under the 
consideration of a House of Lords Committee for several 
days and hasbeen rejected to-day. The Bill for the amalga- 
mation of the Glasgow and South-Western Railway with 
the North British Railway came before a House of Lords 
Committee yesterday, with the Duke of Richmond and 
Gordon as chairman. The fight, which was so long con- 
tinued in the House of Commons committee-room, and 
which was so bitter, is not likely to attain such dimen- 
sions before the Lords, who have the Bill under considera- 
tion. The Airdrie and oe Water Bill has been 
passed this week. Very shortly the Clyde Trust Bill will 
again be up for consideration by a Parliamentary Com- 
mittee, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a fair 
attendance on ’Change, the market was steady, and a 
good deal of business was transacted. For prompt f.o.b. 
delivery of No. 3 g.m.b. Cleveland pig iron 43s. was the 
general quotation, but some sellers asked a little above 
that figure. Buyers as a rule were pretty willing to give 
43s, for No. 3. There was a fair good inquiry for forward 
delivery, but no business was done. Buyers offered 
43s. Gd. for delivery of No. 3 over the next three months, 
but they were unable to find sellers at such a price. 
Middlesbrough warrants opened at 48s, and were 
steady throughout the day, closing at 43s. 14d. cash 
buyers, with sellers at 43s.4d. There was, however, very 
few transactions in them. The fact is that Cleveland 
warrants are becoming very scarce, and holders are not 
desirous of selling just at present, believing that it will 
suit them much better to wait a little while. Certainly 
prospects for the future of the iron trade are now brighter 
than they have been this year, and many people largely 
interested in the industry, and who have been connected 
with the trade for years, predict a good sound healthy 
business for some time to come, but there are others 
who do not take such a hopeful view of affairs 
and express the belief that the present improve- 
ment in prices will not last. To-day the market 
was a trifle firmer, but No. 3 was still 43s. There were 
buyers of Middlesbrough warrants at 43s. 3d., but sellers 
asked 43s, 4d. Grey forge iron was in very moderate 
request at 41s. The hematite pig-iron trade is rather 
quiet. 


Manufactured Iron and Stcel.—Producers of manufac- 
tured iron are more satisfied with the appearance of affairs 
than they have been for some time past. They report 
considerable improvement in some departments, but state 
that the plate-making branches are very slack. Inquiries 
for several classes of material are said to be prett 
numerous, and lately a fewsmall orders have been oe 3 
but contracts of any size do not come to hand. Taking 
the trade altogether there is undoubtedly a better feelin 
than has been the case of late, and pan Bnd are inclin 
to believe that better prices will rule ere long. Common 





bars are quoted 5/, 15s. per ton; best bars, 6/. 5s. ; shi 
angles, 5/. 5s. ; and ship ates, 51. 7s. 6d.—all less 24d. 
per cent. discount for aah. The steel industry, as in the 
manufactured iron trade, shows some improvement in one 
or two branches, but the plate mills are poorly occupied, 
and new orders are very difficult to secure. thang rails 
are 5/. per ton and ship plates 6/. 7s. 6d. 


The Fuel Trade.—This industry continues ome The 

emand was pretty heavy, especially for good blast-furnace 
coke, which is now quoted from 14s. to 15s. per ton de- 
livered here, 


The Darlington Forge Company.—We understand that 
during the month of June prospects at the Darlington 
Forge Company’s Works have improved, and among 
other orders obtained by the com any during the time 
indicated is one for a triple oneal crankshaft to weigh 
nearly 30 tons, which is intended for a large vessel 
ordered by the owners of the National Line of steamers 
from a Jeading Tyne shipbuilding firm, and now in course 
of construction. In the same period the company have 
also booked orders for eight heavy cast steel stern frames 
for steamers of a large class. Six of these, it ma be 
stated, have been received from one shipbuilding firm, 
= each of them will weigh, when completed, from 10 to 
12 tons. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Mitchell Main Colliery.—There is now every prospect 
of an amicable understanding being arrived at haedeen 
the masters and men at Mitchell Main Colliery respect- 
ing the _— list and other matters, and it is expected 
that before another week or so is over the joint com- 
mittees of coalowners and employés will have satisfactorily 
adjusted the differences that have existed. 


Meeting of Awl Blade Makers.—A well attended meet- 
ing of Sheffield awl blade makers has been held. It was 
resolved to support the men who are out on strike in 
Statfordshire for the list price. 


Lock-out of Gas Men at Leeds.—Work at man 
large manufactories in Leeds was suspended on Monday, 
in consequence of the short supply of gas to work the 
engines. There is a lock-out of gas men, and great incon- 
venience has been caused. Those using gas for cooking, 
and others employing gas engines for labour purposes, 
have had their supplies cut off. On Tuesday night the 
streets of Leeds were left in darkness, and at the news- 
oe offices it was with difficulty the journals were pub- 
ished. The military were called out. Many of the non- 
unionists who had been imported joined the ranks of the 
unionist gas stokers. There is an extreme bitterness of 
eeling because the employers in this case are the gas 
committee of the corporation, and the men who have 
struck say they are ratepayers, and their money is being 
used to pay non-payers who seek their places. 


Rotherham Gas Coal Contracts.—The Gus Committee 
recommend the acceptance from Messrs. John Brown and 
Co. (Limited), of their tender for 10,000 tons of Carhouse 
gas coal at 11s.9d. per ton. 


Davy Brothers (Limited).—The report of this company 
has been issued. It roposes the payment of a dividend 
of 22s. 6d. per share (which with the interim dividend of 
11s. 3d. per share will be equal to 74 per cent. for the 
year) free from income-tax 3375l. ; to write off goodwill, 
making a total reduction of, 14,000/. ; to carry forward to 
next year, 1222/, 16s. 


John Brown and Co., Limited.—At the annual meeting 
of Messrs. John Brown and Co., Limited, Mr. J. D. 
Ellis, took the chair. A dividend was declared of 74 per 
cent. per annum. The chairman stated that they had 
increased very considerably their fixed machinery for 
the manufacture not only of armour plates, but of steel 
forgings and finished steel machinery for ships and other 
purposes. The collieries were not considered a very 
satisfactory portion of the programme so far as a portion 
of the past working was concerned. The new hydraulic 
press for heavy forgings was a success, but in order to 
develop its usefulness, ang lathes erected at a heavy 
cost had been laid down. dditional capital to the 
amount of 250,000/. was created in the ordinary shares of 
201. each, to form part of and rank part passu with the 
existing share capital. 


of the 





NOTES FROM THE SOUTH-WEST. 

Water Supply of Llanfabon.—During the past week a 
special meeting of the ratepayers of Llanfabon has been 
held for the purpose of meeting Mr. Coddington, the com- 
missioner, to itiquire into a proposed scheme for providing 
water works for the parish at a cost of 2000. 

More Welsh Coal.—The No. 3 Rhondda seam of bitu- 
minous or house coal has been struck at the foot of the 
Llanhedr and Porta Mountains, a locality facing the 
Great Western Railway between Llantrisant and Perwed- 
Llanilid. The proprietor of the land upon which the dis- 
covery was made is Mr. D. Owen, of As Hall, near Cam- 
bridge. The new colliery, which will be worked, will be 
known as the South Rhondda Colliery. The coal was 
strack at a depth of 
seam was 3 ft. in thickness. The discovery is regarded as 
one of considerable importance to the district. 


Rhondda and Swansea Bay Railway.—The lining of the 
tunnel connecting the Rhondda and Afan Valleys has 
been completed. The official inspection was made on 
Saturday, and the tunnel, which is 3443 yards in length, 
was formally passed by Colonel Rich. 


The Severn.—All opposition to the Bill for 


ever improving 
the navigation of the 


evern has now been withdrawn. 


97 yards below the surface, and the | h 





The Naval Service.—Mr. F. G. Fishenden, superintend- 


ing civil me at Devonport yard, has been appointed 
superintending civil engineer at Chatham yard, from 
July 1, and Mr. W. E. Riley, assistant civil engineer at 


Portsmouth yard, has been appointed superintending 
civil engineer at Devonport. 


Submarine Mining.—Messrs. Cox and Co., Docks Iron 
Works, Falmouth, have secured a Government contract 
for building a twin-screw vessel of a new type. She is 
intended for submarine mining services, 

Great Western Railway.—This Bill came on Friday 
before a select committee of the House of Lords, presided 
over by Lord Henley. The only petitioners against the 
Bill were the Cardiff Town Council and the Somersetshire 
Drainage Commissioners. The Bill proposes to empower 
the company to pass over certain roads at Cardiff, and 
the council objected to the dimensions of various — 
but all the points except one were settled before the ill 
came before the committee. The only contested point 
was with reference to a bridge over the West arf, 
and ultimately the company conceded the requirements of 
the council, and the necessary clause was inserted in the 
Bill, which passed the committee stage, and was ordered 
to be reported for third reading. 


Bute Docks.—This Bill, which seeks powers for the con- 
struction of a railway from the Monmouthshire Valleys 
to Cardiff, has passed a select committee of the House of 
Commons, 


Cardif.—There has been a comparatively limited 
demand for steam coal. The best qualities have made 
13s. 6d. to 14s. 9d. per ton, and good dry coal 13s. 3d. to 
13s. 9d. per ton. Revieent in household coal has been 
dull; No. 3 Rhondda has, however, been fairly firm at 
14s. perton. The demand for both foundry po | furnace 
coke has not been active; prices have ranged from 19s, 
to 21s. perton. The iron and steel trades of the Cardiff 
district have presented a slight improvement, a better 
feeling being reported in rails, 


Rhymney Iron Company, Limited.—The annual report 
of the directors of this company states there remains a 
balance of undivided profit of 52,5887. 9s. 9d. The 
directors recommend a dividend of 24 per cent., which 
will make a total dividend for the year of 3 per cent., 
25,875. being carried forward. The directors state that 
they have secured a further area of steam coal of high 
quality, immediately adjoining the company’s existing 
takings. In order to win coal from this and other takings, 
the directors will lose no time in sinking two new pits. 
The character of the strata is well known, the site for 
these pits being not far from some of the company’s exist- 
ing workings. There will not be any difficulties in con- 
nection with these sinkings, such has have, unfortunately, 
been experienced at the Gilfach pits some miles further 
to the northward. 


A Great Welsh Sewer.—A large sewer, whith is to 
convey all the sewage of the Rhondda Valley out into the 
sea, has now n half accomplished, and the contractor 
expects that in about another year the work will be com- 
pleted. The sewer is being ‘built in sections, and the 
contractor (Mr. W. R. Parker) has now about 600 men at 
work. The sewer has to run through hills and under 
rivers. It goes under the Taff seven times, once under a 
canal, once over the Rumney, and through six or seven 
tunnels. The sewer is carried under the rivers by means 
of an inverted syphon. The iron pipes used are 2 ft. 9 in, 
in diameter, with a hydraulic inclination of 1 in 100. 


Barry Island.—A fort is about to be erected on Barry 
Island, a suitable site having been selected by a represen- 
tative of the Government. 


Brean Down.—A company is in course of formation for 
the construction of a harbour on the ninsula of Brean 
Down, which juts out a mile and a half into the Bristol 
Channel. The site chosen is between Weston-super-Mare 
and Burnham, and is, therefore, almost o posite Cardiff. 
Brean Down peninsula was partly fortified by the Go- 
vernment in 1866, and the guns mounted on the heights 
command the roadstead. The new harbour will be con- 
nected with the Great Western Railway by a short line. 
The promoters of the scheme have in view the sibility 
of American liners being able to come into the arbour at 
all states of the tide, for it is calculated that 37 ft. of 
water can be obtained at low tide. 


Bristol Docks.—At a mains of the Bristol Docks Com- 
mittee on Monday, copies o correspondence between 
Messrs. Osborne, Ward, Vassall, Parr, and Co., solicitors 
for Mr. Napier Miles and the Great’ Western Railway 
Company, with reference to the construction of a railway 
connecting the Avonmouth Docks with the Severn Tunnel 
were submitted, and it appeared from this correspon- 
dence that Mr. Miles oe abandoned his opraction to 
the scheme. The company will proceed with the works 
of the lineas soon as the necessary Act of Parliament has 
been obtained. An increase of 2731, was reported in the 
dock dues for the nine weeks ending June 29, 








SappLERy AND SHOE Macuiwery—CartaLocurs.—We 
ave received from Messrs. Pearson and Bennion, of 
Leicester, and 141, Shoreditch London, two catalogues 
of machinery of a character which is very little known. 
It is designed for the use of the makers of saddlery, 
belting, portmanteaux, and bovts. Many of the machines 
are very ingenious, and are designed to effect operations 
that seem almost beyond the power of mechanism to 
effect. Messrs. Pearson and Bennion state that they 
have studied the latest American practice, and have 
fitted up a factory in London where boot finishing by 
machinery can be seen in operation, 
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THE STATE RAILWAYS OF FRANCE. 


DOUBLE BOGIE CARRIAGES FOR 


CONSTRUCTED BY THE SOCIETE GENERALE DES FORGES ET ATELIERS DE ST. DENIS. 


(For Description, see Page 13.) 
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Plan of First Class Carriage. 
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.4. Half Plan of Third Class Carri 
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Fig.3. HalF Plan of Second Class Carriage. 
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THE ETHICS OF GREAT EXHIBITIONS. 

On another page we publish an interesting reply 
by M. Georges Berger, to an article that appeared 
in the columns of our issue of May 2nd, by Sir 
Henry Wood. This last-named article was a 
criticism on a communication that had appeared in 
the Century magazine, by M. Berger, and which 
contained a series of valuable suggestions to the 
organisers of the proposed International Exhibi- 
tion in Chicago, drawn from M. Berger’s great 
experience in 1889, and on prior occasions. The 
issue of the American Exhibition project appears— 
possibly from want of knowledge on this side of 
the Atlantic—to be somewhat problematical. If it 
is held to celebrate Columbus’s great disco- 
very of a new world, it must be in full activity in 
less than three years from the present time, and 
on all previous occasions, intending or possible 
exhibitors in every country have received a longer 
notice than this, of the general scope, purpose, and 
extent of the coming Exhibition. So far as 
we can gather from the few meagre paragraphs 
that appear in the daily press from time to 
time, the great enthusiasm that prevailed in 
Chicago while she was fighting for the coveted 
privilege of holding the Exhibition, has given place 
to serious doubts and fears as to the ultimate success 
of the undertaking. If this be so, and if in addi- 
tion, the goodwill and co-operation of those States 
that were worsted in the struggle, be withheld, 
then we may look for a postponement, if not for the 
abandonment of the proposed celebration. This, 
however, is not a question that need interest us for 
the moment ; our present purpose is to attempt a 
criticism on Sir Henry Wood’s article and M. 
Berger’s rejoinder. The general tone of both these 
communications is conspicuously affected by the 
respective nationalities of the authors. Sir Henry 
Wood writes as an Englishman with a considerable 
experience of English exhibitions; M. Berger thinks 
as a Frenchman filled with the great lessons taught 
him by 1878, 1881, and 1889. The one is animated 
by the triumphs won from the vastest and most suc- 
cessful Exhibition ever held; the other is influenced 
by his manifold experience as Commissaire-Délégué 
to a private Commission that presided over 
the fortunes of the British Section of that Ex- 
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unlooked for measure of success, and the other 
to be influenced unduly by the recollection of 
difficulties that were hardly surmountable, have 
naturally helped to make each writer regard the 
same subject from a different point of view. In 
spite of his great experience it appears to us that 
M. Berger writes somewhat as an idealist, while 
the prosaic occupies almost the whole range of 
Sir Henry Wood’s horizon. To a large extent 
it is the old story of the gold and silver shield, 
about which each of the two disputants was right, 
and each wrong; M. Berger’s administration of 
an international exhibition in England would be 
probably as unsuccessful as Sir Henry Wood’s 
direction of one in France, while in many points 
the general conditions which each approve, may 
not be at all well adapted for an exhibition in the 
United States. 

M. Berger lays down as an absolute rule that it 
is impossible definitely to settle the plan of a great 
exhibition, because the space available for the pur- 
pose does not exist near large cities. This may be 
accepted as a generally correct statement, but he is 
in error in giving this as a cause for the rejection of 
New York asa site for the proposed American Exhi- 





bition ; New York fell out of the contest through 
political intrigue, and she possesses, so it is claimed, 
an ideal site beyond the city limits, and at the 
same time very easy of access. In Chicago diffi- 
culties on the subject appear to be arising, objec- 
tions being made one after another to proposed 
sites, while even the favoured lake front location 
is strongly opposed. Under the most unfortunate 
conditions, with widely separated spaces sur- 
rounded by crowded streets, M. Alphand created 
the Exhibition of 1889, and M. Berger’s dictum 
on the wisdom of trusting to necessity as the 
mother of the novel and the beautiful, does 
not apply, excepting as regards novelty, outside 
France. We do not agree with M. Berger that 
the buildings composing an exhibition should 
be of a permanent, rather than a temporary 
character, unless, indeed, unlimited funds and 
ample space permit that the structures should 
be maintained as lasting monuments. The great 
Machinery Hall, monumental only in its propor- 
tions, can scarcely fail to be a source of i: oe 
rassment to the Paris authorities ; the magnificent 
buildings of the Beaux Arts and the Arts Liberaux 
are something more than temporary, but they are 
less than permanent. We think that principle a 
true one which provides for one great memorial 
of a really permanent character, that shall survive 
after all the rest of the exhibition has become only 
amemory. Thus the buildings at South Kensing- 
ton, the Palais de l’Industrie and the Trocadero 
in Paris, the great Rotunda in Vienna, and the 
Memorial Hall in Philadelphia, are souvenirs of 
great exhibition years. From a sentimental point of 
view it is a grievous thing to see the works of genius, 
the results of industry, the sustained and mighty 
efforts of many thousand able minds and hands, 
swept away after a brief life of six months. But 
if the exhibition have been a successful one, the 
results obtained amply repay the efforts made, and 
the means that has produced the desired end 
may logically disappear when that end has been 
attained. The advisers to the Chicago Exhibi- 
tion project advocated this plan, and we think 
they are right in doing so. It does not seem to us 
justifiable to erect (unless perhaps in Paris, where 
the conditions that control an exhibition are 
wholly exceptional), such structures as excited 
the wonder and admiration of so many millions last 
year. Upon this point it strikes us that it will be 
wisest for the organisers of future international 
exhibitions (elsewhere than in Paris) to admit at 
once the impossibility of surpassing or even of ap- 
proaching the magnificent extravagance of the 
great buildings on the Champ de Mars, and while 
cheerfully according the foremost place to France in 
this respect, to seek excellence in other directions 
than those of construction and architecture. The 
organisers of exhibitions in France have in fact 
developed a speciality for magnificent buildings, 
to attempt an imitation of which, by other nations, 
would involve not only vast outlay, but certain 
failure. And indeed M. Alphand and his colleagues 
have incurred a heavy responsibility, for it is cer- 
tain that the next great Paris Exhibition must sur- 
pass that of last year by as much as that of 1878 was 
surpassed by 1889. But there is no need for those 
intrusted with the creation of international exhibi- 
tions in other countries to follow this example. On 
the contrary, they should avoid the danger of 
a Frankenstein policy, and except for one great 
monumental and permanent feature, erect build- 
ings well adapted for their purpose, of course, 
but strictly temporary, We do not agree 
with M. Berger when he says that the ques- 
tion of cost is not one which should be so 
carefully considered as might be thought; and 
that this is proved by the financial results of 1889. 
M. Berger argues from his own experience, which 
though very great is also very exceptional. The 
direct financial result of 1889 was a large deficit, 
although the indirect profits were enormous to the 
city of Paris, owing to its octroi system. No city 
in England or America could benefit in a similar 
manner, nor is it likely that the brilliant operation 
by which the entrance money was secured inadvance, 
will ever be repeated. For our own part we con- 
sider that the question of cost cannot be too care- 
fully considered, and that just as France in the 
future stands almost committed to a greater expen- 
diture in securing magnificence of construction, this 
country and the United States should, following a 
system they have hitherto made their own, devote 
all the money that can be fairlysaved by cutting down 
glittering outward show, in promoting the comfort, 
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increasing the facilities, and sparing the pockets of 
their exhibitors, home and foreign. And here, 
indeed, we strike the keynote of what may be called 
the French and the Anglo-Saxon methods ; in the 
former, detail is largely sacrificed to brilliant effect, 
and this of course finds special favour with the 
ublic ; in the latter general effect is made of too 
ittle account compared with detail, a policy natu- 
rally approved by the exhibitors and the small 
percentage of studious visitors. This difference is 
the natural result of national characteristics ; each 
method is good in its place and the two may be 
combined within narrow and judicious limits. 

The best mode of classifying the contents of an 
international exhibition is one of the most difficult 
questions connected with its organisation, and is 
further complicated by the limited space generally 
available. However good the plan adopted in 1889 
might have been in theory, it broke down in prac- 
tice. Not only was the method of carrying out 
the general classification extremely perplexing and 
imperfect, but the allotment of widely separated 
patches of space to nations exhibiting, involved 
much unnecessary outlay and trouble, and was a 
source of grievous fatigue and confusion to the 
visitor. The advocates of classification by objects 
and those of classification by nationalities have 
both of them a sound basis for argument. A com- 
bination of the two systems is scarcely possible, 
and for many obvious reasons the latter is prefer- 
able and more practical, especially for foreign 
commissioners, who would have all their exhibits 
under one roof as it were, or only separated so far 
as fine arts, machinery, and industrial products are 
concerned, instead of their being divided into 200 
or 300 classes over as many acres. We do not see 
why there should be any insurmountable objection, 
except, perhaps, that of space, to regarding an inter- 
national exhibition asa collection of national exhibi- 
tions, the contents being classified on the same 
general system throughout, prescribed, of course, by 
the organisation controlling the whole undertaking. 
The brilliant collective exhibits of the steel works of 
the Loire, the textile industries of Lyons and some 
others at Paris last year, proved how much could 
be done, and most certainly will be done in the 
future, by judicious combinations, and we agree 
with Sir Henry Wood that such combinations 
should be encouraged to the utmost. Exhibits of 
this nature produce a better effect, may be much 
less costly to the individual contributors, involve 
less trouble to the controlling commissioners, and 
are far more instructive to the public, than any 
isolated and competitive collections can be. The 
specialities of a given town or country are also 
thrown into bold relief by this method, which, it 
must be remembered, was strongly recommended 
by M. Berger, who sets forth, in the article we 
are criticising, several other powerful arguments 
for the system than those we have recorded above. 

As regard facilities that should be given to exhi- 
bitors, M. Berger and Sir Henry Wood join 
issue, at all events so far as providing a finished 
building is concerned. There has never been any 
question at our great international exhibitions, of 
allotting space that was unsuitable for the recep- 
tion of exhibits, and it would be as consistent with 
our ideas of control and hospitality, to require ex- 
hibitors to roof over their allotment as to make 
them floor it. This is another of those points 
where the French and English methods cannot 
coincide, and M. Berger is quite logical from his 
point of view which justifies almost unlimited 
expenditure on gorgeous external decoration. But 
he is not accurate in saying that space is absolutely 
free, when a certain cost per square foot must be 
incurred by the exhibitors or commissions to render 
such space of any service. The English method is 
rather to spend less money for external effect, but to 
offer to home and foreign exhibitors a finished in- 
terior, and this method certainly appeals favourably 
to the class on which the success of every exhibi- 
tion depends—the exhibitors. We think that the 
organising body should go even somewhat farther 
than this, and that the internal decorations 
should be also completed so far as their broad 
and general effects are concerned. It is clear, 
of course, that all show cases and decorative fittings 
must be executed at the expense of the exhibitors, 
but in the sections belonging to the country where 
the exhibition is held, uniformity and system should 
characterise these fittings ; a plan well carried out 
last year, and the absence of which spoilt the 
general effect of many foreign sections. 

We think M. Berger shows unnecessary hesita- 





tion in advancing his views on the uselessness of 
juries and awards. The objections to this worn- 
out feature of exhibitions are so obvious as to need 
little consideration. As it was—unfortunately— 
originally determined that juries should be asked to 
decide on the merits of exhibits last year, no 
choice was possible but to follow out the condition 
under which manufacturers were first askedto oc- 
operate. The result was just what might have been 
expected—unsatisfactory to all except a few, while 
the members of the juries, who worked hard and 
conscientiously, wholly at their own expense, 
received small thanks from the exhibitors, and, in 
the opinion of a large part of their body, but scant 
courtesy and recognition from the Exhibition autho- 
rities. Wethink it very unlikely that this device, 
which has long ceased to serve a useful purpose, 
will ever be again resorted to. 

Three more points remain to be touched upon. 
First, the price of admission ; and here M. Berger’s 
experience does not seem to touch Anglo-Saxon 
practice. The Paris Exhibition of 1889 was a 
magnificent celebration of the founding of a great 
Republic, even more than a triumphant demon- 
stration to the world, that France occupies a 
front rank among industrial nations. It was essen- 
tially the People’s exhibition, and by a stroke of 
genius its doors were thrown open to the public 
almost at a nominal charge. The conditions that 
attend a vast place of public amusement and in- 
struction, which is most popular on Sunday, are 
very different from those controlling a similar attrac- 
tion rigidly closed on that day. In this country, 
too, class distinctions are more marked than in 
France, or at least they are more respected, and it 
is for this reason that at least one day a week can 
with advantage be reserved for those who choose 
to pay a higher price for admission. On the other 
hand, in this country we never experience any of 
the difficulties referred to by M. Berger from the 
crowd of the lower classes in the evening, and the 
means adopted in Paris for restricting them were 
very futile. But we think the plan of making a 
higher charge for the first few hours in the morning 
an excellent one that might be followed with ad- 
vantage. At the forthcoming American Exhibition 
(if it be forthcoming), as the entrance charge will 
be 2s., our experience is of almost as little value as 
that gained last year. 

The official catalogue of the Paris Exhibition of 
1889 was an unsuccessful effort, whilst our sectional 
catalogue, although a good one, might have been 
better. Those of Belgium, Chili, the Argentine 
Republic, and Brazil were, perhaps, the best issued, 
in that they contained a large amount of informa- 
tion by which the exhibits could be more intelli- 
gently studied. It is obviously necessary that 
the general catalogue should be printed in the 
language of the country holding the exhibition, and 
all exhibits should be carefully though very briefly 
described. The broad lines of the sectional cata- 
logues should, we think, be made to conform with 
that of the general one, so that this part of the 
exhibition literature may be more or less uniform. 
To do this work well requires able editors, a good 
system, and the co-operation of exhibitors secured 
a long while in advance. Lastly, as regards 
exhibition congresses—a greatly overdone feature 
in Paris last year— we think M. Berger’s opinions 
on the subject are quite correct. The occasion of 
an international exhibition is one that naturally 
suggests the holding of congresses on subjects of 
great international interest, but care has to be exer- 
cised to keep this feature within reasonable limits, 
We reserve for the present any remarks that the 
closing paragraphs of M. Berger's article suggest. 
As we have said, we entertain doubts on the subject 
of the United States Exhibition of 1893, both as to 
whether it will be held in Chicago, or held at all. 
When these points are settled the time for criticism 
and suggestion will arrive, and it is quite possible 
that before then, the general questions affecting a 
great International Exhibition in London may have 
to be considered, for although H.R.H. the Prince 
of Wales has declined to entertain seriously the 
somewhat hastily formulated suggestions submitted 
to him, such a refusal can scarcely settle this im- 
portant matter definite.y. 





ACCELERATION OF TRAINS TO 
SCOTLAND. 
Tue delay in the production of the July issue 
of Bradshaw gave rise to the suspicion that we 
were about to see another race to Scotland. Now 





the programmes of the railway companies are pub- 
lished, however, the suspicion is confirmed and it 
seems quite likely that we are on the eve of some 
stirring times in railway matters. There has been 
very considerable acceleration on the part of the 
London and North-Western and the Caledonian 
Companies, and the threat that they would keep 
pace with the West Coast lines has been carried out 
in several instances. One of the morning trains 
and one of the evening trains make practically the 
same time as their rivals to Perth and Aberdeen, 
but the others are distinctly slower. By the morn- 
ing (10.30) train the difference is three minutes in 
favour of the East Coast to Perth, and is none at 
Aberdeen. Practically there is only one morning 
train by each line to places north of Edinburgh, 
and as passengers to Inverness all travel by the 
same train from Perth, there is a gain of half an 
hour by starting from Euston. It is a question 
between an extra half hour in bed or an extra half 
hour for dinner at Perth that will determine the 
choice of routes. 

On the West Coast the 5.15 a.m. train now reaches 
Edinburgh seven minutes earlier and Glasgow five 
minutes later than it did ; it maintains its old time 
at Perth, but reaches Aberdeen 45 minutes earlier, 
but still later than its rival {see Table) by 45 
minutes. The 10.30 a.m. train gains 18 minutes to 
Perth and 30 minutes to Aberdeen. This train 
makes the journey in the same time as the 10 o’clock 
East Coast train. 
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By the evening trains the rivalry is less severe. 
A new 7.30 train is to run from Euston from July 
21 to August 12, arriving at Perth at 6.15 a.m., 
Aberdeen 9 a.m., or 25 minutes and 45 minutes re- 
spectively behind the 7.45 p.m. from King’s Cross 
(see Table). The 8 p.m. Highland express has been 
accelerated, but is still 20 minutes behind the Great 
Northern at Perth, and 45 minutes behind it at 
Aberdeen. The 8.50 train, which is, however, by 
no means rapid, shows well beside the correspond- 
ing 8.30 train on the East Coast, and gets to Perth 
and Aberdeen in five minutes less time. A new 
East Coast train will run for the grouse season at 
9.30 p.m. This will take 11 hours 27 minutes to 
Perth, and 16 hours 5 minutes to Aberdeen. 

On the return journey the up day express from 
Aberdeen will start at 6.50 a.m., instead of 6.15, 
and will arrive at 7 p.m. as before. This is a gain 
of 35 minutes and puts the two routes on an 
equality of speed. The 4.40 p.m. express from 
Aberdeen will leave an hour later, and will be 
accelerated to reach Euston at 7.20 a.m., instead of 
7.45 as now. This represents a gain of one hour 
25 minutes, the whole journey occupying 13 hours 
40 minutes. The East Coast train starts at 6.30 P.M. 
and arrives at 7.45, taking 12 hours 55 minutes on 
the way, or 35 minutes less than last month. A 
new express will leave Aberdeen at 7 P.m., and 
Perth at 9.15, and reach Euston at 8 a.M., making 
the entire journey in 13 hours, 

Morning—Up. 


Evening—Up. 


East. 


| West. | West. | East. | West. 





| 
Aberdeen... ee 6.50 | | 7.0 

| 

a 


Perth .. ae 9.5 | 9.15 
Edinburgh .. < ee - i | 

London oe “| 7.0 jj 72 2 | 8.0 

It will thus be 

of a struggle ready to hand. The North-Western 
and Caledonian retain their old supremacy to Glas- 
gow safe from attack. To Edinburgh, Perth, and 
Aberdeen they are on an equality with the West 
Coast trains, at least by the favourite trains, in 
spite of the four millions spent by those. It 
remains to be seen if the latter will quietly 
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acquiesce in running neck and neck with a rival 
who has a longer route and a much heavier road. 
It is scarcely in human nature to do so. 





THE WEATHER OF JUNE, 1890. 
June has been rainy, cold for the time of year, and 
generally dull. The mean pressure and tempera- 
ture of the atmosphere at extreme positions of the 
British Islands to which the Isle of Man is central 
were as follows: 





| Mean 











i Mean Difference | Difference 
Positions. | pressure. —_ Normal. “ow | from Normal. 
i) 
in. in. deg. deg. 
North 29.80 below 0.07 51 below 1 
South 30.06 | above .04 57 ie 2 
West 29.92 below .01 S64 i wal 
East 29.94 | ~ 56 ra 
Central 29.93 - 02 55 = 2 


The distribution of rain in frequency and amount 
may be roughly inferred from the following results : 

















Places. Rainy Days. Amount. a, 
in. in. 
Sumburgh .. 22 2.61 more 0.54 
Scilly .. 17 2.92 » 0.98 
Valencia 24 5.89 2.47 
Yarmouth 17 2.33 » 821 





The daily general directions of the winds over 
these islands give a resultant from W.; taking 
the estimated force into the computation, the 
same resultant is found; and the same is indi- 
cated by the distribution of mean atmospheri- 
cal pressure. The normal resultant is from 
W.S.W. The mean barometrical pressure was 
normal; the mean temperature was about two 
degrees below the normal; rainy days were fre- 
quent, and the quantity of rain exceeded the ave- 
rage, especially in Ireland. Clear, fine days, 
according to the weather notations, did not exceed 
5 in south-west England, and can only be reckoned 
as 2 in west Ireland. Overcast days ranged be- 
tween 18 in west Ireland and 12 in east England. 
The greatest atmospherical pressure, 30.4 in., oc- 
curred on the 15th; the least, 29.1 in., on the 
30th. The highest temperature, 77 deg., was re- 
ported at Greenwich on the 16th; the lowest, 29 
deg., at Lairg on the 8th. Thunderstorms were 
reported in England and Ireland on the 11th, in 
south England on the 12th, in north Scotland on 
the 26th, in north-east England on the 27th. The 
last few days of the month were very unsettled 
and stormy. On the 25th a severe gale for the 
time of year occurred in the north of Scotland, and 
did considerable damage to the fishing craft. From 
the evening of the 24th till the afternoon of the 25th 
dense fog was reported all round south-west Eng- 
land, extending beyond the Channel and to the 
Irish Sea. Several passenger steamers with excur- 
sionists had to remain at sea in the fog all night; 
others were delayed eight or nine hours. The 
forenoon of the 23rd was very dark in London. 
At 1 p.m., 28th, a tornado occurred at Working- 
ton; the air became very dark, and a violent wind, 
lasting a few minutes, whirled about the stalls of 
the market, carrying some of them over the 
houses, and several persons in the street were 
blown down. About the same time large hail- 
stones fell in London, and at 8 p.m. heavy rain set 
in till midnight. This day was generally cheerless 
and cold, with rain and hail in many places. 
During the four weeks ending the 28th the dura- 
tion of bright sunshine, estimated in percentage of 
its possible amount, was for the United Kingdom 
28, Channel Isles 39, east England 32, south-west 
England 31, east Scotland 30, south England 29, 
central England and west Scotland 26, north-west 
England and south Ireland 25, north Ireland 24, 
north-east England 23, north Scotland 21. Bright 
sunshine was greatly deficient in duration. 





TESTING CAST IRON. 
One of the features of engineering practice for 
many years past has been the gradual substitution 
of wrought iron and steel for cast iron. In a paper 


recently read before the American Society of Civil 
Engineers, Professor J. B. Johnson has set himself 
to combat this tendency, as he considers that in 
the past cast iron has hardly had fair play, since 
the tables of strength which have found their way 
into every notebook were based upon the early 





English experiments, carried out on weak and 
brittle irons; and he further remarks that cast 
iron nearly always breaks by a shock and not 
under a statical load, whilst the experiments have 
nearly universally been made under statical 
stresses. So far Professor Johnson is undoubtedly 
correct, but he seems to us to overlook the fact 
that probably nine-tenths of the cast iron used 
for engineering purposes is used under condi- 
tions in which no estimate, even approximately 
correct, can be made of the stresses to which it is 
subjected. In these cases the dimensions of the 
castings have been determined, not by calculation, 
but by trial and error, that is to say by proportion- 
ing the first machine by judgment, and then 
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strengthening the parts which experience has shown 
to be weak. This system, though somewhat expen- 
sivetothemachine builder’scustomers, leads finally to 
very accurate results, and it is very doubtful whether a 
rigid analysis of the stresses to which machines in 
common use are subjected, would allow of the 
proportions to be reduced, and the method has this 
further advantage, viz., that it takes full account of 
any improvement in the material used, such as Mr. 
Johnson claims has taken place with cast iron. 

This claim seems certainly well based. Professor 
Johnson states that he has met with American cast 
irons capable of standing a tensile stress of 36,000 lb. 
per square inch, whilst any good foundry there can 
readily fill a specification of 25,000 lb. per square 
inch, and in this country a number of tests on 
specimens from the Rosebank Foundry have shown 
an average strength of 15.3 tons per square inch, 
and a maximum of over 18 tons. 

Turning back to Professor Johnson’s remarks on 
the tests commonly used, we find with regard to 
tensile tests that he fully agrees with Professor 
Unwin that the supposed greater strength of the 
skin of a casting is non-existent, and he quotes a 
number of tests which tend to prove that the reverse 
is the case. On this head, however, he very justly 
points out, that the evidence is insufficient to 
prove this, as it is extremely probable that the 
unmachined casting is subjected to a number of 
internal stresses, which may considerably decrease 
the strength of the specimen, and which will be 
partially relieved by turning off the outer skin. 
Professor Johnson, however, is not a believer in 
the tensile test for cast iron as ordinarily con- 
ducted. He holds that the ultimate strength of 
the iron is no complete measure of its suitability 





for most of the purposes for which it is used, but 








that its tensile and transverse resilience is the 
proper gauge of the capabilities of the iron, since 
this measures its capacity for absorbing work, and 
in practice cast iron nearly always gives way by 
some shock. 

The tensile resilience of the material he proposes 
to measure from the stress strain diagram, the area 
of which gives, of course, the work expended on 
the material up to its breaking point; but with 
respect to one statement made as to these diagrams 
we rather think Professor Johnson isin error. Itis 
usually considered that cast iron does not behave as 
a perfectly elastic material, or does not obey 
Hooke’s law, through any part of its stress strain 
curve. With this Professor Johnson agrees ; but 
states that if the load is taken off and again put on 
the iron will follow Hooke’s law up to its former 
maximum load. This statement is, we believe, 
only approximately true, as very accurate experi- 
ments of this kind have been made in this country 
and Germany with the result that the stress strain 
curve for cast iron is never quite straight through 
any part of its course, even after numerous re- 
loadings. 

In his own work Professor Johnson does not 
seem to have availed himself of the numerous auto- 
graphic appliances for determining the stress strain 
curve, but has used throughout an ingenious spirit- 
level micrometer, in which the extension of the 
specimen is measured by the tilting of a pair of 
very delicate and very carefully calibrated spirit 
levels, by means of which an extension of jo 499 in. 
could easily be detected. The apparatus itself is 
shown in the annexed sketch, which practically 
explains itself. As the specimen stretches, one 
level tilts in one direction and the second in an- 
other, so that by combining the readings any error 
from the tilting of the specimen itself is eliminated. 

As a whole, however, Professor Johnson is not a 
believer in the tensile test, whether made with 
reference to the statical breaking load or to the 
work required to be done on the specimen up to its 
breaking point, and pins his faith much more to 
the transverse method of testing. Here, however, 
one is, of course, met with the same old puzzle as 
to the enormous increase in the load borne by the 
specimen, as compared with what it ought to carry 
on the ordinary theory. On this head Professor 
Johnson states that the ordinary theory when used up 
to the breaking point involves two important errors, 
First, that a cross-section which is plane before 
bending is plane after bending ; and second, that 
the longitudinal stress is uniformly varying across 
the section. Under the first head we may remark 
that Mr. de Segundo was unable to detect any 
appreciable curvature of a straight line scribed on 
a beam, when that beam was subjected to very high 
loads, but by using high-power micrometer micro- 
scopes Professor Johnson has found that near rup- 
ture the sections become appreciably distorted. This 
observation is interesting, but not very easily ac- 
counted for. It is, of course, known from St. 
Venant’s researches, that even in the case of a 
perfectly elastic beam, plane sections do not remain 
plane after flexure, but become surfaces of the 
third degree, the form of which depends on the 
shape of the section, whether round, oval, or rect- 
angular, &c., but this distortion is, if we remember 
right, entirely due to the shearing stresses in the 
section, and independent of the longitudinal ones. 
Icis not likely that this is also the case with the semi- 
plastic beams examined by Professor Johnson, the 
distortion in which will probably be found to be 
mainly due to the longitudinal stresses. As to its 
bearing on the strength of beams, it is obvious that 
neglecting shear if the sections remained plane up 
to rupture, we should get at this instant the 
stresses distributed in such a way as to correspond 
with the ordinary tensile and compressive stress 
strain diagrams, but this distribution will be modi- 
fied if the sections are sensibly distorted, and hence 
a further portion of the discrepancy between the re- 
sistance of real and ideal beams can be accounted for. 
As to the main cause of the increase of strength 
Professor Johnson is at one with nearly all recent 
writers in attributing it to the fact that, as already 
indicated above, under high loads stress is no 
longer approximately proportional to strain, and 
hence the outer or most strained layers of a beam, 
by stretching proportionately more are able to 
relieve themselves of part of their stress, trans- 
ferring it to the inner fibres, which thus add 
more to the strength of a beam than they would 
were the material of which it is constructed pei- 
fectly elastic. By using this fact alone from half 
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20 
to three-quarters of the discrepancy between the 
strength of a real and of an ideal beam can be 


explained, the proportion varying with the form of 
the section tested ; and by taking into considera- 
tion the fact that plane sections near rupture no 
longer remain plane, a still further proportion can 
be accounted for. Professor Johnson, indeed, states 
that he now sees his way to accounting for the 
whole of the increase in strength, and to prove his 
theories by actual test. 

As in the case of tension tests, however, Mr. 
Johnson is not satisfied with an ordinary statical 
transverse test, but as before holds that the 
resilience of a beam is the true index of its 
qualities. ‘To illustrate this he takes the case of 
two rectangular bars, one 50 in. long by 1 square inch 
in section, and the other 25 in. long by 2 in. by lin. 
For resisting a blow from a falling weight which 
strikes the centre of each bar whilst it is supported 
at its extremities he states that both bars are of 
equal strength, whilst for statical loads one is many 
times as strong as the other. This statement would 
no doubt be accurate if the material of the bars 
remained perfectly elastic up to its breaking point, 
but is not true of actual bars, where the deflection 
near rupture is no longer proportional to the load 
causing it. In spite of this, however, we fully agree 
with Professor Johnson that the resilience of a 
beam under transverse tests is a very good measure 
of the quality of the iron, but the tests should be 
made on standard specimens, and we should expect 
that somewhat discordant results would arise by 
simply taking the work done in breaking a bar by 
transverse test, and dividing this by the volume or 
weight of the bar as our author proposes. This 
remark also applies to tensile resilience tests, since 
an enormous proportion of the extension is at least 
with tough materials very localised, and hence the 
work done per cubic inch of the material in break- 
ing it will vary with the dimensions of the 
specimen, 

With respect to the best plan of conducting resi- 
lience tests Professor Johnson very justly objects to 
the impact tests for this reason: As 8 con- 
ducted a weight is raised to a measured height and 
allowed to impinge on the centre of a bar supported 
at its ends, the height being gradually increased 
till the bar breaks. This plan would be free from 
objection were it not that the bar soon takes a per- 
manent set which increases gradually, until the bar 
finally gives way under a blow quite insufficient to 
break it if applied to it in the first instance. For 
this reason it is much better to determine the 
resilience by a quiet statical test, and for this Pro- 
fessor Johnson has devised the ingenious testing 
attachment which weillustrate in Fig. 2. The weigh- 
ing is done on an ordinary platform weighing ma- 
chine, and the test bar rests on two movable tripods, 
one of which rests on the platform of the machine 
and the other on the bottom frame of the apparatus. 
The load is put on by the handwheel W, or by a 
lever through its capstan head. A reference beam R 
is held by the uprights H, which are rigidly attached 
to the tripod heads. This reference beam carries a 
micrometer screw and scale by means of which 
the depression of the head of the power screw 
with reference to the bearing knife-edges is accu- 


rately measured to the nearest ;,4, in., and thus the 


1000 
defiection of the beam ascertained. It will be seen 
that the load indicated by the platform scales is 
one-half of the actual load on the beam. Hence 
Professor Johnson gives the following rule for ascer- 
taining the resilience : Multiply the indicated load 
(or half the breaking load) by the deflection of the 
bar and divide by the weight, the result is the 
resilience per poundof metal. This rule seemstous to 
involve at least one false assumption. The use of 
the factor 4 assumes that up to the breaking load 
the deflection is proportional to the load causing 
it, which is not true, for actual beams. It would, 
however, be easy to providean .wutographic apparatus 
which would draw a diagram giving throughout 
the relation between the load and the deflection, 
from which the work done up to the breaking point 
could easily be obtained by a planimeter. A second 
error, as it seems to us, is made in the formula by 
the assumption that the resilience depends only on 
the volume of the bar; but this we have already 
referred to, and it can as above suggested be easily 
disposed of by using bars of standard dimensions, 
the results of experiments on which would then be 
strictly comparable inter se. 

The points in which we differ from Professor 
Johnson are, we must add, before concluding, of a 








minor character, and we are at one with him in 
attaching considerable importance to the work done 
in breaking a bar as a test of its quality. 





THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(From our New York CorREsPONDENT.) 

Tue New York and Boston contingent left of the 
American Society of Mechanical Engineers went 
to attend the Cincinnati meeting in their own train 
on Monday, May 12, at 2 p.m. The train was a 
handsome vestibule one, consisting of three sleepers 
and a hotel car, and we followed the ‘‘ limited” at a 
five-minute interval till the next day, when we 
arrived at our destination. At Philadelphia, Harris- 
burg, and Pittsburg, additional members joined us, 
and we were quite a numerous party on reaching 
Cincinnati. All regretted the absence of our genial 
and sacredly musical friend, Mr. Doane, who had 
been largely instrumental in arranging for a meeting 
in Cincinnati, but who was to our regret travelling 
through the Holy Land to recover the demoralising 
effects of the Paris Exhibition. All were reminded 
of his great hospitality when this Society stopped at 
his house en route to Nashville a short time ago, and 
would have welcomed a sight of his pleasant face. 
We were met by a committee and escorted to our 
hotels, where we rested till evening, that is, a few 
did, and assembled at 8 p.m. to hear what Mr. M. E. 
Ingalls, President of the ‘‘ Big Four” Railway would 
have to say. At first it might have seemed that 
Mr. Ingalls had been selected to welcome the 
Mechanical Engineers because of the first two 
initials of his name, but after listening to him for a 
very brief time, it was evident that he was an elo- 
quent speaker, and his remarks were extremely 
well received. His railroad used to be known as 
the C.C.C. and I.R.R., or, technically, old ‘‘ 301,” 
‘* Bee Line,” &c. Other roads have been added to 
the system, and the ‘‘ Big Four” is known every- 
where. 

Professor H. T, Eddy, of the University of Cin- 
cinnati, also made an address, and we felt quite at 
home, the President of the Society replying to the 
addresses in suitable language. 

The business of the meeting was at once taken 
up, for it was very evident that this convocation 
was to be scientific and not simply a body brought 
together for enjoyment. 

The first paper was by Professor Jas, E. Denton, 
of Stevens Institute, 


ON THE MEASUREMENT OF DURABILITY OF 
LUBRICANTS. 


Practical differences in the durability of lubricants 
depend, not on any differences of inherent ability 
to resist being ‘*‘ worn out” by rubbing, but upon 
the rate at which they flow through and away from 
the bearing surfaces. This point was illustrated by 
the case of the standard 4 in. plug gauge and its 


ring, the latter being about > 5) in. greater in dia- 


meter than the plug. After cleansing these pieces 
thoroughly with ether, it is a difficult job to get them 
to go together ; but if they be smeared with any 
good oil, like lard or sperm of great fluidity, the 
plug may be pushed within the ring by a slight 
effort of the hand, and may be reciprocated about 
twenty times per minute with a considerable 
effort. If the motion be stopped for five seconds 
the plug will stick and must hes be driven out of 
its ring with a mallet. The points to be here 
noticed are, first, that the oil allows itself to be 
swept into the crack between the ring and the plug 
by the reciprocating motion of the latter, thereby 
acting like a wedge to slightly expand the ring ; 
and second, that as soon as the motion of the plug 
ceases, the oil between the ring and the plug is 
squeezed out by the elastic recovery of the ring. 

ow if the two pieces are again cleansed and an oil 
so thick as to scarcely flow out of any vessel at ordi- 
nary temperature be used, it will be found that the 
plug will enter the ring with the same readiness as 
when lard was the lubricant, but the force of the 
wrist will not be able to reciprocate the plug more 
than about one-third as fast, owing to the greater 
viscosity of the heavy oil. If the reciprocating 


motion of the plug is stopped, a period of at least 
fifteen seconds is necessary to cause the plug to 
stick, so that the hand cannot readily restart it. 
The explanation of this difference of action of 
the two lubricants is simply that more time is re- 
quired for the heavy oil to escape underneath the 
ring and allow metallic contact. 


The sticking of 


the plug when allowed to rest has its parallel in the 
excessive friction offered by the journal to starting, 
compared to its friction when in uniform motion, 
the oil squeezing out from between a journal and 
its brass when the former comes to rest in the same 
manner that it flows from underneath the ring- 
gauge. It is evident, however, that if these definite 
differences of flow of a lubricant from between two 
surfaces exist for such minute thicknesses of film 
as occur with the plug and the ring, and for such 
slow motion as the hand produces, in studying the 
action of lubricants in practice we must adjust our 
observations and scale of measurement to the con- 
sideration of the most delicate and subtle forces or 
influences to which the lubricant can possibly be 
subjected in its use in practical service. 

Professor Denton regarded the Thurston oil 
tester as the best device for measuring friction 
between two rubbing surfaces. 

In testing the author found a discrepancy in the 
results even when using standard lard oil, which, 
at a given temperature, always produced a certain 
amount of friction. When fresh upon the bearing 
surfaces it was translucent in appearance and 
slippery to the touch. 

After about 10,000 revolutions the friction might 
have increased to double the minimum amount, as 
described above, but the appearance of the oil 
would show no signs of deterioration ; and it was 
found that the cause of the extra friction was the 
uneven distribution of the oil over the rubbing 
surfaces. There being no continuous supply, the 
oil distributed itself more or less evenly simply by 
chance, and a small filament or part of the rubbing 
surfaces could be seen to be devoid of oil. Accord- 
ingly the oil was redistributed with the pointed end 
of a match and the pressure reapplied, with the 
result that the friction at once resumed the mini- 
mum value, showing that the oil was in no sense 
worn out. The machine would therefore be run 
on until the friction again doubled itself, when 
another examination might still show the cause 
to be irregular distribution. This was again 
remedied and the machine continued in operation 
under the same programme, until finally, after 
several redistributions of the oil, the latter had lost 
its translucent appearance and oily nature, havin 
become a dark coloured paste, The friction woul 
then refuse to decrease by redistribution. The 
total number of revolutions might be 12,000 to 
nr ar nage this result with lard oil on a given date, 
and the same number of revolutions might be 
nearly obtained on a second trial. In fact, so far 
did duplicate trials of the same oil apparently give 
the same revolutions within a small percentage that, 
as stated above, the relative durability was thought 
to have been determined by this method with re- 
ference to lard oil. But upon a more extensive 
trial of the lard, 30,000 revolutions were required 
to reduce it to the gummy state, and again, 60,000 
revolutions, and upon one occasion 400,000 re- 
volutions; and in between these figures would 
occur records of 10,000, 7000, and as low as 5000 
turns of the machine, which, with no variation of 
pressure, temperature, speed, atmosphere, amount 
of oil or quality of the latter, were the apparent 
measure of the durability of this standard oil, as 
measured on this basis. Evidently some cause 
was at work which rendered the method valueless. 

Dr. Dudley found that the black paste to which 
the lubricant was reduced consisted of the material 
of the bearings, so that the limit to the friction- 
producing qualities of a lubricant tested in this 
manner was the rate at which it adulterated itself 
with the metal worn off the bearings, notwithstand- 
ing that the amount of the latter was so infinitesimal 
that years of operation of the machine would not 
detect the wear by any actual measurement of the 
dimensions of the bearings. The rate of this 
metallic wear being infinitely variable, it is evident 
that the durability of oil cannot be measured by re- 
stricting our measurement to the behaviour of a 
fixed quantity whose amount shall be so small as to 
allow of no surplus oil about the bearings ; or, in 
other words, maintain all of the oil under rubbing 
action at once. The failure of the method is 
attributable also to the fact that so little oil was 
employed compared to the amount of rubbing sur- 
face, that the latter could not remain uniformly 
covered. It isnatural, therefore, to inquire whether 
the method would not be more successful if a greater 
amount of oilcould be used permittinga slight surplus, 
so that the oil could be distributed regularly over 
the rubbing surfaces. This was found in practice 





to be impossible. The author decided the best 
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way to measure the durability of a lubricant was to 
copy the conditions under which it was to be used, 
but even then he decided that so many conditions 
came in to affect the result that he did not consider 
laboratory tests of much practical value. 


Some EXPERIENCES WITH CRANE CHAINS. 


This paper, by C. S. Dutton, was a narration of 
the author’s experience, and illustrated by photo- 
graphs. In this Fig. 1 is one-half of the link last 
broken, Fig. 2is another link from the same chain, 
cut out and broken to examine the quality of the 
iron, and Fig 3 is a link from the chain last made 
and now in use. This link was cut open hot at one 
end to remove it from the chain. It was then 
nicked on the inside of the bend at the other end, 
and mashed down under a hammer to its present 
shape. The link first broken presented a fracture 


a 5 ft. stroke; some of the cards taken are shown in 
Figs. 4 and 5; 


HP. Cylinder 























similar in appearance to that of Fig. 1. 


Fig. Le 





Fig. 2. 


Now here was a chain which failed twice in the 
first month of its use, while only two, or possibly 
three, links had been broken from the old chain 
in fifteen years’ continuous use. The crystallisa- 
tion theory will hardly account for this, although 
the fractures of the broken links present the same | 
appearance, and are just such as are usually attri- | 
buted to that popular delusion. The annexed 
engraving tells the whole story. The iron is cold- 
short, and totally unfit for the use. 

The author thought the crystallisation theory was | 
a delusion, as he did not believe a crane chain ever 
received usage sufficient to produce such an effect. 
He thought the only way to obtain a good chain 
was to have the material and the workmanship | 
inspected by a competent engineer. | 

One of those who discussed this paper agreed | 
with the writer as to cold-shortness through high | 
phosphorus which gives in the tension test as much | 
as from 51,000 lb. to 56,000 lb. tenacity, 25 to 30 | 
per cent. elongation in 8 in., and from 35 to 60 per | 
cent. reduction, according to whether the material | 
is tested in bars of from ? in. to 3 in. in diameter, | 
all three factors changing in proportion to the dia- | 
meter, or work done during rolling. This same | 
iron, however, although welding admirably when | 
using a bright coke or gas fire, will give considerable | 
trouble with a coal fire. Furthermore, although this | 
material when it comes from the rolls is thoroughly | 
fibrous, and shows no crystallisation whatever, | 
it is precisely of that quality which, when sub- 
jected to heating and quenching, will become 
granular or crystalline and therefore valueless, 
especially for chains, every link of which is 
heated, reheated, welded and hammered ; he also | 
thought there was no such thing as gradual crys- 
tallisation of iron. He considered the best test 
was to subject it to rough treatment, similar to| 
what it would experience in its destined use and | 
then determine its effect on the material. He) 
thought there was no excuse for using inferior | 
material. 








INDICATING THE ENGINES OF THE ‘‘ Crry oF 
RicHMonD.” 


This paper, by Mr. Geo. H. Barrus, was the result | 
of experiments made during the voyage of the Ameri- 
can Engineers to England last summer. The engine 
was a compound vertical engine with one high- 
pressure cylinder 68 in. in diameter and one low- 
pressure cylinder 120} in. in diameter, both having | 
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The following Table gives some of the data re- 
garding the performance : 


Boiler pressure = “a ota 78 lb. 

. Temperature of sea water ... oan 70 deg. 
pee »  hot-well ... éoay > Se 
ue >, feed water ... sen Me 
Vacuum gauge... . a 24 in. 


. Mean effective pressure from dia- 

ams, high-pressure cylinder... 30.31 M.E.P. 

. Mean effective pressure from dia- 

grams, low-pressurecylinder ... 8.06 ,, 
volutions per minute _... i 

. Indicated horse- power developed 


2 oN Soper 


ee 
= 


by high-pressure cylinder ... .-- 1762.1 1.H.P. 
10. Indicated horse-power developed 

by low-pressure cylinder ... 6 ‘ae 
11. Indica horse - power developed 

by both cylinders ; 3 


The consumption of coal given was 90 to 100 tons in 
twenty-four hours. Taking the smaller figure, the average 
consumption per hour per indicated horse-power would 
about 2.6 Ib. 

This closed the first evening and an adjournment 
was made to the rooms at the rear, where a gene- 
rous collation served to soothe the weary minds and 
bodies of the visitors. 


(To be continued.) 








NOTES. 
Layne A Pire Unper Water. 

One of the manufactories on the shores of Lake 
Champlain, in the United States, and drawing its 
water supply from the lake, was occasioned a good 
deal of trouble by impurities in the water, which 
was drawn off at a point quite near the shore. It 
was therefore determined to carry out the suction 
pipe to a distance of 1000 ft. from the shore, the 
work being entrusted to Mr. F. 8S. Peeke, of Water- 
town and New York, who solved the problem in the 
following way. The pipe, which was 8 in. in dia- 
meter and constructed of steel by the Spiral Weld 
Tube Company, was received in lengths, and the 
first of these lengths was plugged at one end and 
pushed out on to the surface of the lake, after which 
the second length was coupled to it, and pushed out 
in its turn, till finally the whole 1000 ft. of tubing 
was floating on the lake. The piping was then 
towed into position, and the plug removed from 
the outer end, when the whole tube sank gradually 
down into 16} ft. of water without breaking a single 
joint or being injured in any way. The joints were 
made with cast-iron flanges, which with their bolts 
and gaskets weighed about 65 1b. per pair. The 





displacement of the pipe was only 34 in., so that it is 
obvious a much heavier pipe could have been dealt 
with in the same way if necessary. The success of 
the operation says a good deal for the flexibility of 
the pipe and the soundness of its welded joints. A 
cast-iron pipe would almost certainly have broken. 


ELECTRICALLY DEPosITED CopPER. 

An exhibition of electrically deposited copper is 
now open at 56, Queen Victoria-street, London, and 
will repay inspection by persons interested in the 
use of that metal, particularly for steam pipes and 
electric conductors. There are to be seen copper 
pipes of all sizes from 6 in. to 18 in. in diameter by 
about 10 ft. in length; some are little more 
than +; in. thick, while others are # in. They 
are all prepared by Elmore’s Patent Copper Depo- 
siting Company, Limited, who are now working 
on a commercial scale from common Chili bars 
without any intermediate process. The bars 
are placed as the anode in an electrolytic 
bath, and the tubes are deposited direct on 
a rotating mandrel, each individual atom of 
metal being rubbed into those surrounding it by an 
agate burnisher. The result is a metal having a 
tensile strength of 25 tons per square inch, with 
20 per cent. elongation, and of such purity that 
when drawn into wire it has an electrical conduc- 
tivity of 104, or 4 per cent. better than the standard. 
This metal is so ductile that it can be drawn down 
till it takes forty miles to weigh a pound ; this can 
be done without any annealing whatever, and the 
final product resembles hair of a most brilliant 
flame-coloured hue. This new manufacture is of 
very great interest, and we hope to return to it in 
an early issue, giving full details of the process and 
results. 


PETROLEUM FOR THE SIND-PisHIn Ratiway. 

The supply of fuel for the Sind-Pishin Railway 
is a matter of more importance to the financial 
authorities of India than to the engineer. There 
is no difficulty in transporting coal for use on the 
line. But the cost is high, and as it is unlikely 
that the undertaking will ever pay a dividend, it is 
most desirablethatthe expenses should be kept down 
as far as possible. If the line should ever be used 
for the purpose for which it was built—the meeting 
of a Russian advance on India—it will be sufticiently 
crowded with troops and stores without the addition 
of coal trains. Of course prudence would dictate 
the keeping of a sufficient supply of fuel in store to 
meet such an emergency, but with our knowledge 
of British official unreadiness we may be sure that 
the store would happen to be empty at the critical 
time. It is, therefore, matter for congratulation 
that the oil wells of Beluchistan show promise of 

roviding a most abundant supply of liquid fuel, 

oth for the railway and for other purposes. The 
oil is of high specific gravity, equal to that of 
water ; its flashing point is 280 F. (Abel), and it 
contains no hydrocarbons available for use as ordi- 
nary burning oil. If 50 per cent. is distilled off, 
the first third of the product has a specific gravity 
of .910, and the remainder of .930. The remaining 
50 per cent. forms a hard black pitch. The oil- 
field is 1400 ft. to 1500 ft. above the railway at 
Sibi, and already produces several times as much 
oil as is needed for the railway. 


Tue Nort Sea Batrtic Canat. 

As the work on this extensive undertaking pro- 
gresses, several difficulties have, as could be ex- 
pected, cropped up, which have necessitated 
certain deviations with regard to some details in 
the original plan. Difficulties have especially 
appeared at Griinthal and in the vicinity of the 
Baltic. At Levensau, three or four miles from 
Kiel, some hills have to be cut through, the height 
of the hills at the altitude being about 110 feet 
above canal level. The price for the removal of 
earth varies very considerably. In the south- 
western district, which is free from stone, the 
charge is only about 9d. per cubic metre, whereas 
at Holtenau, on the Kiel Firth, the charge amounts 
to rather more than 1s, 2d. per cubic metre. The 

eatest work in connection with the canal is at 

riinthal, where a railway bridge is to be con- 
structed at a height to allow of the greatest war- 
ships passing under it. The height of the bridge 
over water level will be 130 ft., and the bridge will 
have one arch. Three other railways are to be 
carried across the canal on swing bridges. The 
fear which has been expressed as to the possibility 
of the canal becoming frozen over in hard winters 
so as to materially interfere with traftic is not now 
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considered so serious. The effect of the frost will 
be to a great extent neutralised by the sluice 
arrangements, which will produce a fair current in 
the canal. The waterisrathersalt. At the south- 
western entrance to the canal the level will be close 
upon 4 ft. above the level of the Elbe. Eight 
million cubic feet of water will enter the Elbe by the 
opening of the sluices, and a similar quantity will 
be received by the canal from the Baltic. The 
quantity of fresh water which will pass into the 
canal from the Eider and the Flemhuder Lake is 
only about 8 per cent. of its entire quantity of 
water. Each lock is 465 ft. long, and the gates 
are 98 ft. wide. The locks are double, and 
it is supposed that some eight steamers and 18 
sailing vessels may be simultaneously accommo- 
dated. In the neighbourhood of Renzburg the 
necessary arrangements have been made so as to 
prevent the water level of the canal being inter- 
fered with by the alterations in the water level 
in the Nether Eider, which between Jonning 
and Renzburg, on account of the tide, average 
about 3 ft. The actual canal digging work was 
only commenced during 1889, and of the 75 million 
cubic metres of earth to be removed, about 12 
millions have now been got through. 


SHIPBUILDING AT SOUTHAMPTON. 

Southampton, although a splendid harbour and 
affording extensive accommodation for shipping, 
has never been noted for shipbuilding. Several 
notable vessels, it is true, have had their origin in 
the yards there, indicating that there is good plant; 
but for two or three years the industry has shown 
little or no vitality. The process of resuscitation 
has been inaugurated, and the indications point to 
an ultimate success far exceeding that of any pre- 
vious movement in the town. A new private 
limited liability company has been organised under 
the style of ‘‘ The Southampton Naval Works, 
Limited,” and they have taken over the works 
hitherto owned by Messrs. Oswald, Mordaunt, and 
Co. The directors have issued a circular indicating 
the extent and facilities of the establishment. 
Appreciating the great advantage of having as 
general manager an experienced marine designer 
and constructor as well as a good organiser, and 
desiring to produce the highest and swiftest class 
of mercantile and warship work, they have secured 
the services of Mr. J. H. Biles, who is well 
known from his association with the fine 
and special vessels built at Messrs. Thomsons’ 
works at Clydebank. Amongst these are the 
steamer America, formerly a noted Atlantic 
steamer, and now an armed cruiser attached to 
the Italian Navy ; the Inman and International 
liners City of New York and City of Paris, and 
the Spanish warships Reina Regente and Destruc- 
tor—all vessels which in competition have shown 
themselves to be superior to their class. With 
him will be associated as engineer Mr. Gearing, 
who has had large experience in the construction 
of machinery, in the management of engine works, 
and at sea and on shore as superintending engi- 
neer with the Inman Line, having been chief engi- 
neer on the City of New York and City of Paris 
during the fast Transatlantic voyages made by these 
vessels. Under Mr. Biles’s supervision the South- 
ampton works have already undergone reorganisa- 
tion and new machines have been secured. In 
addition to the usual shipbuilding and engineering 
plant, there is in connection with the works an 
iron foundry and large forge, a brass foundry and 
finishing shop, sailmakers’, blockmakers’, uphol- 
sterers’, and all the departments necessary to com- 
plete the outfit of first-class ships. There isa 
river frontage of 750 yards. Special attention is 
to be paid to the repairing of vessels, and consi- 
dering the extensive shipping of the harbour, this 
department, carried out with such resources as are 
at the command of the management, should prove 
a great advantage to vessels trading to the har- 
bour. It is intended, too, to undertake other 
kinds of engineering manufacturing other than 
that connected with shipping. All types of vessels 
will be constructed, iathatine steam and sailing 
yachts. for which the south of England has been 
noted for several years. 








Coat In New South Watrs.—The quantity of coal 
raised in New South Wales increased from 1,466,180 tons 
in 1880 to 3,203,444 tons in 1888, and last year the total 
further expanded to 3,655,000 tons. This represented a 
wo of increase far more rapid than that of the popu- 
ation. 





PATENT OFFICE LIBRARY, 
To THE EpiTor oF ENGINEERING. 

Sir,—Referring to the letter appearing in your last 
issue, it seems to me that ‘‘ Satisfied ” has gone very much 
out of his way in representing his views of the new rule 
and defending those responsible for it. Why should he? 

Although he is particularly well informed in all details 
of cases of mutilation and stealing of quartos or folios, I 
repeat that such arguments are inadmissible. By his own 
showing these depredations do not occur in other parts of 
the library. 

‘* Satisfied ” states that the new rule does not interfere 
with the object of his attendance at the library, but he 
ignores the fact that others have different business there. 

Again the difficulty he raises with regard to the pro- 
posed arrangement of these journals in the general body 
of the library may very well be called ‘‘ moonshine.” 
‘* Satisfied,” who is so well acquainted with the ins and 
outsof thislibrary, should know that therequired accommo- 
dation does exist already ; but even if this were not so, is 
it not possible to moon. it by alteration? : ; 

The last paragraph of ‘‘Satisfied’s” letter is also mis- 
leading. In this wing under reference there must be 
some thirty or forty distinct journals, soninns back in 
volumes for years. Under the present new rule, except 
by those who know the library well, foreign, and pro- 
bably many of these English periodicals, would not be 
known to be in existence there. Therefore, bearing in 
mind the objects of the library, it cannot be unreasonable 
to ask that they may be placed within handy reach, under 
the same protection that is afforded to other valuable 
books, which even ‘* Satisfied” admits is all that can be 
desired. 

With the assistance of ‘‘Satisfied” it has now been 
made clear that the matter is one for the attention of 
those who manage the library. It has been shown that 
these works are constantly sought after by every class of 
visitor to the library, and this in a very limited space ; it 
has been stated that the pilfering of parts has necessitated 
curtailment of their use ; and further that there is a place 
in the library where every protection is afforded, where 
these publications might be substituted for minor works 
and ready reference. 

If the suggestion for rearrangement to which you have 
kindly given prominence can becarried out, theallotment of 
your valuable space to the subject will, I am sure, have 
rendered further service to many who use this library. 


Yours faithfully, 
London, June 23, 1890. SUBSCRIBER. 








RAILWAY COURT AT EDINBURGH 
EXHIBITION. 
To THE Eprror or ENGINEERING. 

Srr,—In your recent article on this subject you 
state the North-Eastern engine at a is one of a 
class you illustrated on June 21, 1889. The engine you 
illustrated was No. 1329, with7 ft. 1} in. single pair 
of driving wheels, with cylinders high-pressure 18 in. by 
24 in., and low-pressure 26 in. by 24 in., while the engine 
at Edinburgh is No. 1521, with 7 ft. 7 in. single pair of 
driving wheels, with cylinders high-pressure 20 in. by 
24 in., and low-pressure 28 in. by 24in. It was recently 
announced in your contemporary, The Engineer, that an 
engine of this latter class had run at 86 miles per hour 
with over twenty coaches on. No. 1521 is probably one 
of the heaviest engines in the kingdom, weighing 46 tons 
13 ewt. 2qrs. when full, while the tender, with a capacity 
of 3940 iene of water, when full, weighs 40 tons 1 cwt., 
the total weight of engine and tender being 86 tons 
14 cwt. 2 qrs. abe 

In conclusion, I may add the weight on the driving 
wheels is 17? tons, and that the boiler is built to carry 
200 lb. of steam per square inch, though in practice the 
engines are not worked at more than 175 Ib. 

Yours obediently, 
E. B. D. 





FLYING MACHINES. 
To THE EDITOR OF ENGINEERING. 

Sir,—Your correspondent, Geo. Crosland Taylor, in 
his letter to you upon the subject of Mr. Hargrave’s 
models writes: ‘‘ The machine constructed by Mr. Har- 
grave is not entirely new except as regards the invention 
of the stored-up motive power, viz., stretched rubber 
strips.” Mr. ‘Taylor says that he has studied the subject 
for many years, but I doubt whether amongst “all the 
works” which he has read he has ever perused the annual 
reports of the Aéronautical a of Great Britain, of 
which I am one of the Council and its hon. sec. In the 
17th Report occurs the following sentence in a paper read 
by me at the Society of Arts, 1882: ‘‘The method of 
attaching a simple mechanical action to artificial wings 
devised by my late lamented friend, M. Alphonse Penaud, 
of Paris, offered to all who were interested therein a 
means of effecting — by the aid of variously formed 
wings, or by surfaces having no relation to wings either in 
shape or action.” But previously to this I made 
many experiments in actual flight, and in fact my first 
lecture was delivered at Ryde in 1876, where I first made 
use of models actuated by the torsion of rubber strands. 

To M. Penaud alone is due the invention of this 
stored-up power. Up to that time Dr. Pettigrew’s 
published experiments had been confined to stationary 
wings. 

Thane not been favoured with illustrations of my 
efforts. I may perhaps, in their absence, be permitted to 
refer toa paper read by me in 1878 before my society, 
which has some bearing upon the idea lately lustrated 
in ENGINEERING. Amongst the several flying models 





liberated by me -_— that occasion was one which I intro- 
duced with the following remarks : 

“*It is in fact an exaggeration of the bird’s tail, and its 
great extension makes a plane of it. If we can prevent a 
plane set free in the air from falling by the slightest pro- 
pelling power, that plane will probably sustain a weight, 
the resistance to its onward motion being exceedingly 
small, in reality due only to its forward edge and the fric- 
tion of its surface through the air. 

**In the model which I am about to exhibit I have 
adopted a very small scale, requiring small power. 

‘* Had I constructed it on a large scale, and added the 
weight in proportion to its carrying capacity, with 
the power in proportion, such is the impetus given by 
the added weight that it might have struck some one 
with violence. The initial force of the india-rubber with 
250 turns equals, according to Mr. Moy, who was kind 
enough to test it for me, the lifting 1 oz. 121 ft., and of 
course it decreases as it unwinds. 

‘* This test disposes for ever of the term enormous power, 
as it is really a very small power. I want to show you 
that 7 square inches of wing surface will, with the help of 
its tail, fly with loz. in addition to its own weight of 
por» by rapid vibration making up for want of surface. 

f course the initial power, which alone gives it the neces- 
sary vibratory.action, is soon over, therefore its flight is 
very limited, but enough is shown to satisfy any one that 
considerable weights can be sustained with continuous 

wer. 

“The natural suggestion then followed to extend the 
tail and use the wings as a motive power. It has been I 
think agreed in this room that it is more effective to ex- 
tend the plane laterally than to lengthen it, and as far as 
I have experimented the reason given isa sound one. It 
comes then to a winged plane instead of a tail proper, to 
such I have fitted a pair of small wings. The whole 
weighs 3]b. I will show you the flight of that, and after- 
wards a plane propelled by a screw. 

‘* Experiment.—Respecting the experiment with the 
vf mere inches of wing which I have shown, taking the 
rook as roughly carrying 1 lb. to the square foot of wing 
surface, that little model would have satisfied these con- 
ditions by carrying as its proportion 124 drams, if we onl 
take the wing surface, and take no account of the tail, 
which acts as a plane. 

‘* Tt really carries nearly 4 oz. more. 

‘Now the weight which a plane is theoretically su - 
posed to omy of the capacity shown in the model, whic 1, 
with its tail, amounts to 109 square inches, greatly 
exceeds the extra 40z or so, which we will say was due 
tu the tail, because without that extra 4 0z. those small 
wings have in former experiments really ascended at an 
angle of about 60 deg. 

* But all calculations as to the weight.carrying capacity 
of planes are based upon their being moved against the 
air at certain angles and at certain speeds. 

**T fail to detect any angles in the planes which I have 
been propelling. The propulsion of a weighted plane at 
a very small angle would require increasing force to 
propel it,” &c. 

I would further observe that the same ground is trodden 
over and over again for want of knowledge of what has 
been before attempted. 

One experimenter who sought my advice declined to 
read our reports, as he ln eto eine a fresh mind to 
the subject,” upon hearing which I regretted the time 
wasted upon him. 

If any care to know what my experience has driven me 
to after a quarter of a century of official work in connec- 
tion with this subject, the result is now at the publisher’s 
in the form of a book containing remarks upon balloons, 
wings, planes, kites, &c. 

Yours truly, 
Frep. W. Brearry, Hon. Sec. A.S.G.B. 


To THE Eprror oF ENGINEERING. 

S1r,—Being a frequent visitor to the workshop of Mr. 
Hargrave, at Sydney, N.S.W., and seeing many of his 
finest flying machines, Iam able to answer “J. H. K.’s” 
questions which he inserted in your last week’s issue. 
He is quite right in saying that the drawings do not give 
the slightest help to any one not acquainted with the 
machines, either in their make or their working ; how- 
ever, we must hope that Mr. Hargrave will give us ata 
later date more minute details. If ‘“‘ J. H. K.” will look 
at the issue of ENGINEERING containing the engraving he 
will see that No. 1 figure is a machine which is sent along 
by wings which are arranged on a certain part of the 
machine so as to keep a perfect balance. These wings 
are worked by elastic bands connected by a small crank 
or spindle. In No. 2, the machine is propelled by a screw 
or propeller, which is also worked by elastic bands and 
shaft. The front of the machine is that which is nearest 
the fixed sails. At the time when I left Australia, Mr. 
Hargrave was half through a flying machine which was 
to be driven by compressed air from a boiler to a Brother- 
hood engine, and no doubt this latest of his numerous 
experiments on the subject will turn out successfully. 
You will excuse me for trespassing on your valuable space, 
and hoping that “J. H. K.” will be able to draw his own 
conclusions from my remarks, 

I am yours truly, 
Cuares F, HircHens. 





THE STEAM LOOP. 
To THE Eprror or ENGINEERING. 

Sir,—The description given on page 712 of ENGINEER- 
ING of this appliance is certainly interesting, but some- 
what wander € find ; I imagine that the water rises in 
the leg from the separator because the pressure is re- 
duced in it through the condensation that takes place, 
and therefore it mes less than the pressure of the 
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live steam, and the greater the difference between the 
two the higher the water will rise. But there must be a 
limit to this difference, and would that not be reached 
before such a rise as 20 ft. which you mention could be 
attained? Again, why should 20 ft. ever be necessary? 
All that appears necessary is to get a sufficient height of 
column of water to overcome the weight of the boiler 
check valve plus the friction through the seat and pipe of 
the caer: © know of a boiler feeder called a hydro- 
trophe which acts this way, and is not the action of the 
‘steam loop” similar in this respect? At the moment 
he check valve lifts the pressure in pounds indicated 
on the gauge at E will doubtless be as much more 
than on the gauge G above it, as the height of the 
distance in inches between them is a multiple of 28. 
One point I should be glad to know is, why it is necessary 
for de horizontal pipe to be larger in diameter than the 
two side legs are, in the case illustrated double the 
diameter ; the fact merely is stated without any reason 
assigned for it, and this is not self-evident. 

An appliance which dispenses with a motor and yet 
returns the arrested water back into the boilers without 
loss of temperature is notably worthy the attention of 
the shipowner, and this particular appliance has a leader 
devoted to it this week in the Journal of Commerce here 
in very laudatory terms ; whether this ‘‘ most remarkable 
and useful invention of the present age” can be applied 
to the several boilers of the largest steamships in a simple 
and shipshape manner, I must leave to others to verify ; 
if it can be, then by all means let us have ‘‘ steam loops.” 


Yours, &c., 
Liverpool, June 25, 1890. prais 
[The steam pressure tending to force the water into the 
boiler is often less than the boiler pressure on account of 
loss in the pipes. Supposing the pressure to fall 8 lb. 
between the boiler and the separator, a head of 18 ft. 
would be required to compensate for this alone. The 
rising pipe is made small so that the water may rise in 
lugs or pistons, and not as a solid column ; the larger 
ee at pipe acts as a reservoir.—Ep. E.] 





To THE Eprtor or ENGINEERING. 

Srr,—In the Journal of Commerce of June 23, 1890, an 
article on the above subject is published, in which the 
writer recommends its adoption by shipowners. As 
triple and quadruple-expansion engines are the engines 
of the present day, worked with high steam, and there 
are also a number of smaller engines for driving electric 
machinery, freezing machinery, &c., which are driven by 
reduced steam by passing the steam through a reducing 
valve and reducing same to half-boiler pressure as per 
example : Pressure of steam in main boilers 180 lb. ; pres- 
sure of steam for working engines for electric and freez- 
ing machinery is 90 lb. or half-boiler pressure. Now on the 
steam loop principle, the column of water to —— the 
difference of pressure: would be an impracticable thing in 
a steamship; 1801b. —90 lb. =90]b. x 2.305 ft. head of water 
per pound pressure would be 207.4 ft. in height to equalise 
the two pressures. If I am wrong in this I would be very 
grateful to the inventor if he would enlighten myself and 
others on the subject. 

The loop for the purpose of saving the water and pass- 
ing it into the boiler from steam heating coils is very 
good but not new, as [ had it put in operation some six 
years ago, and it was discontinued only last year, through 
the non-return valve getting so frequently gagged, allow- 





ing the water to go back from boiler and a the 
work, Yours faithfully, 
Liverpool. R.N. 
OUR BOYS. 


To THE Eprror or ENGINEERING. ; 

S1r,—I feel sure you will permit me to seek some infor- 
mation through the medium of your valuable journal 
regarding the best means of promoting the education of 
our boys. By our boys I mean particularly the sons of 
the engineers of this country. To all parents it is a 
serious and difficult question what to do with their boys 
after they have completed their school days. Ido not 
wish, however, to enter at present on the broad question 
of the choice of a profession. There must be a large 
number of professional engineers who have made up their 
minds and have the opportunity to let their boys follow 
in their father’s footsteps. To such the difficult question 
is where and how to have the boy schooled, I am speak- 
ing, therefore, of young boys—say eleven or twelve years 
of age—who have three or four of their best school years 
still before them. On the question of ‘‘ how,” much may be 
said on both sides as to whether or not there should be 
any specialisation of studies before the age of fourteen, 
and I am aware that many eminent authorities on educa- 
tion hold that there should not. Still there is a great 
difference in the curriculum of various schools even where 
there is no professed bias, and it is reasonable to suppose 
that where the head master is himself a classical scholar 
there is likely to be a leaning towards classics rather 
than the sciences. The question of ‘‘ where,” therefore, 
asserts its high importance even when discussing the 
“how.” To those who hold that specialisation should 
begin at an early age, and that a large share of time 
should be spent on the sciences and modern languages b 
boys who are to be engineers, the ‘‘ ¢here” becomes still 
more beset with difficulties; because whilst they desire, 
in common with all parents, to find a school in a healthy 
locality—a school where a fair share of active physical 
exercise is promoted—a school where honour and morality 
are neither left to develop as they like nor forced to a 
sickly, goody-goody, hot-house wth, but trained to a 
manly development—they seek specialists as masters, 
who will never overlook the boy’s destiny when devising 
his studies. Look at it how one may, the final question 
still is, Where shall the boy be sent? I venture to think 





this question is of so much interest and importance to 
engineers that you will not regard a discussion of the special 
features of the various large schools in the light of an 
advertisement, but rather as a valuable exposition b 
those who happen to know of the various merits of schools 
for serving to the best advantage the rising generation of 
engineers. 
Yours faithfully, 
A Parent, M.I.N.A. 





GRIST MILL TRIALS AT PLYMOUTH. 

To THE Epiror or ENGINEERING. 
_ Srr,—Referring to the result of these trials as reported 
in the last issue of your contemporary, The Engineer, we 
trust you will permit us to explain how it was that the 
Andrews patent mill, entered by us, was apparently not 
under control. This was entirely the fault of the man in 
charge, who, not being accustomed to public trials, 
became nervous, and as a matter of fact was not able to 
control the mill. 

It must be evident to every one that the result as tabu- 
lated in your contemporary is not such as the patentee 
would have sought, and it must be equally evident that 
he would not have faced a public trial nor have claimed to 
have a machine more efficient than all others, unless he had 
substantial unds for his belief. The trials, to our 
mind, were altogether too short to obtain anything like a 
fair result of the capabilities of the respective pass and 
generally speaking it me @ question of racing. It 
will be observed that there are as many as nine varieties 
of samples classified in The Engineer’s report, showin 
what a wide divergence of ideas there exists with regai 
to what constitutes a proper sample, and the effect of the 
tabulated report is that, in the eyes of the public, a mill 
rs a very coarse sample in three minutes has a 

ecided preference over one grinding a good sample, but 
taking six minutes. Another respect in which this tabula- 
tion of the result of the trials is deficient is that the horse- 
power taken by the various mills is not stated, and this 
1s @ most important consideration. We have supplied 
several of Andrews’ patent mills, which have been running 
continuously for eighteen months side by side with other 
mills by an eminent maker, with the result that our mill 
does more work and gives a better sample than its neigh- 
bours, and with considerably less horse-power. 

The trial at Plymouth has been altogether so unsatis- 
factory that we have determined to have one of Andrews’ 
mills thoroughly tested, by some eminent engineer or pro- 
fessor, both for quality, quantity, and variety of samples 
with the horse-power given, and at some future time we 
shall publish the particulars of same. We have never 
known these mills to choke or heat, as in consequence of 
the manner in which the concave comes in zontact with 
the barrel there is less liability to heat, and if the mill 
had at alla tendency to clog it would show itself with 
such stuff as linseed meal, and this we have ground with 
success, 

Should you yourselves orany one else desire to see these 
mills successfully at work, we shall be pleased to give you 
the opportunity, and we feel sure that the result would 
be to dispel the impression left by the report of The 
Engineer. 

We are, Sir, your obedient servants, 
THE AGRICULTURAL MiLL CoMPANY. 





ELECTRIC TRAMCAR PROPULSION. 
To THE Epiror oF ENGINEERING. 

Sir,—I have read your article of June 27 on electric 
tramcar propulsion. I have been somewhat puzzled to 
understand how the writer has arrived at the figures in 
his last paragraph. He states that the cost of the electric 
horse-power hour must be reduced from 6d. to less than 
$d. before electric propulsion can compete with horse- 


esh, 

We electrical engineers have usually been told by the 
officials of tramway companies that if we can reduce the 
cost of traction per car mile below 5d. we shall in most 
cases be able to compete with horseflesh. 

It follows that if the car takes six horse-power to drive 
it at an average speed of seven miles an hour, if we charge 
53d. per electric horse-power hour, the car will cost 314d. 
per hour or 44d. per car mile. It seems, therefore, that 

our writer in suggesting fd. per horse-power hour must 
aed made a clerical error. 

I think there can be little doubt that there will be no 
difficulty in supplying the electric horse-power hour on a 
tramway, either by a well-arranged slot + (gprs or by 
overhead conductors, at a fair profit at 54d. per horse- 

wer hour, in fact I think considerable reduction might 
& made on this figure. 

The writer of your article says very truly that a large 
part of the high figure of 8d. per unit which is now 
charged by electric lighting companies is due to the fact 
that at present their plant is only working for such a 
short time every day that the interest on first cost 
repairs, and renewals of their plant divided into a small 
output, is altogether Coomera to the mere engine- 
room costs. ours faithfully, 

Mansion House-buildings. _ W. Crompton. 

[The figure 7d. was, of course, written in mistake for 
4id. Three-farthings is the cost per horse-power per mile 
to enable electric propulsion to oust horseflesh under the 
most favourable circumstances for the latter. At six 
miles an hour this will amount to 44d. per horse-power 
hour.—En. E.] 





ELECTRIC LOCOMOTIVES. 
To THE Epitor oF ENGINEERING. . 
S1r,—Your contemporary, The Engineer, of 13th inst. 
says, under the head of ‘ Electric Locomotives,” 
471, in connection with mechanism being carried on 





springs: ‘‘ The whole carriage must be fitted with springs, 
and it is next to impossible to provide means by which 
the proper distance shall be preserved between the driving 
axle and the armature spindles, while retaining the 
— flexibility in the supporting springs,” &c. 

beg to state that in a patent recently obtained by 
myself for a scavanger’s cart arranged to: 

1. Water the dusty roads and brush and pick up the 
dirt at the same operation. 

2. To brush and pick up either mud or snow. 

3. To water the roads, and act as a roller in renewing 
(or making) macadam roadways. 

To act as a powerful fire engine, and propel itself to 
the site at a rapid rate. 

Means were included for keeping all geared wheels to 
the respective distances required, and to work as truly as 
if attached to a stationary engine; at the sams time the 
body of the cart is carried by springs. 

Tam, Sir, yours truly, 
A ProvincraL SuBscrIBER TO YOUR INVALUABLE 
PAPER FOR VERY MANY YEARS, 
June 21, 1890. 





THE ‘‘ CITY OF PARIS.” 

To THE Epiror or ENGINEERING. 
Srr,—From the evidence given and the opinions ex- 
ressed at the Board of Trade inquiry into the recent 
isaster to the City of Paris, not fs more light has been 

thrown on the primary cause of this unfortunate occur- 
rence than has already appeared in your columns, 

When the vessel was placed in the graving dock it 
became self-evident the engine-room disaster was attri- 
butable to the shaft breaking ; this in turn to an excessive 
wearing down of the stern bush, and this again to the 
bursting or splitting of the brass liner on the propeller 
shaft within the stern bush. 

From what was to be seen of the remains of this liner, 
there can hardly be two opinions but that it had burst or 
split; but with reference to the abnormal force to effect 
this after some twelve months’ running, there is little or 
no evidence or opinion brought forward. With your 
permission, therefore, I venture to submit a few observa- 
tions that will meet the various points of the case. 

One thing that strikes an observer is the way in which 
the outboard shafting is inclosed and protected by a 
casing from the stern gland to the propeller boss; not 
that this casing is absolutely water-tight, but in a great 
measure it prevents the free access of water to the stern 
bush. Again, this stern bush is so constructed that it 
cannot be drawn from the after end in the event of re- 
pairs or refilling. In order to get the bush out the whole 
of the outboard would have to be taken down—a work of 
no ordinary magnitude. This will be seen to be a grave 
defect in the design, and to it may be attributed in an 
indirect manner the cause of the disaster. 

Now, the evidence goes to show the bush was repaired 
or partially refilled with lignum vite in place; not that 
other bushes have not been successfully repaired in this 
manner; but when it is considered the workman has to 
fit in these strips between the shaft and bush for a dis- 
tance of some 6 ft., only by the greatest care would the 
shaft become properly bedded over the whole surface. 
The weight on the bearing is about 35 tons, and the 
surface velocity of shaft about 500 ft. per minute. 

Taking all these points into consideration, it does not 
require a great stretch of the imagination to trace the 
result. In her run down Channel heating would take 
place, the liner and shaft gradually expanding. When 
she came to anchor at Queenstown the liner would be the 
first to cool and contract; but the contraction has been 
too much for the liner, and hence bursting or splitting is 
the result. Again, in this case the liner was further 
secured to the shaft by a number of brass screws, and the 
line of fracture would most probably be through a line 
of these screws, one edge freeing itself while the other 
would be held down by the screws. When the shaft 
cooled and contracted to its ordinary dimensions, the 
loose — of the liner would be left projecting above the 
other. With regard to the remainder of the screws, these 
would prevent the liner from leaving the shaft in their 
immediate vicinity, so that the liner would be anything 
but a true circle. 

In this state, then, the ship resumed her voyage. The 
cutting and grinding commenced. First the edges of the 
liner would tear out the lignum vite, then brass on brass 
till both disappeared, and lastly steel on steel, and this, 
too, evidently at a much greater rate than of old, when 
wrought-iron shafting ran in cast-iron bushes. 

To many the theory of a bearing getting hot some 15 ft. 
under water will appear absurd; but strange phenomena 
do occur. The chemist manufactures ice in red-hot cru- 
cibles, or with a piece of potassium sets water on fire. 
The brightness of a shooting star reveals to the astro- 
nomer that a moving opaque body in our atmosphere is 
wasting its substance by excessive friction. now the 
oo has the honour of creating sufficient friction as 
will produce heat enough to as stern bushes. 


ours truly, 
Birkenhead, June 25, 1890. JouHN Watt. 





THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
To THE Eptror oF ENGINEERING. 

Srr,—Referring to the circular in regard to the Edin- 
burgh meeting issued by me to members of the Institu- 
tion on the 25th ult., to which you were enough to 
draw attention in your columns, I shall feel greatl 
obliged by your mentioning in your next issue that bot 
the London and North-Western and the Midland Railway 
Companies have consented to issue to any of our members 
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[Jury 4, 1890. 








who may be proceeding to the meeting return tickets 
of any class available for eight days at the same reduced 
price as has been to by the Great Northern Rail- 
way Company, viz., a single fare and a quarter. The 
tickets will be issued from any of the stations of these 
companies’ lines on production of a note signed by me, 
respecting which I shall in a few days issue to all who 
may have intimated their intention to attend the meeting, 
and who already number over one hundred, a circular 
accompanied hea programme of the proceedings. 
I beg to remain, Sir, pa faithfully, 
¥F. W. Wess, Secretary. 





THE VOGELSANG PROPELLER. 
To THE EpITor OF ENGINEERING. 

Smr,—I shall be much obliged if you or any of your 
readers can inform me if any independent trials have 
been made in this country of the Vogelsang screw pro- 
peller, and if so, with what result? Also the address of 
the agents in this country. 

Yours, &c., 


Glasgow, July 2, 1890. J. A.A, 


LAUNCHES AND TRIAL TRIPS. 

On Monday Messrs. 8. M‘Knight and Co., shipbuilders, 
Ayr, launched from their yard a steel screw steamer, 
built under special survey to class 100 A 1 in Lloyd’s 
Registry, to the order of the Garnock Steamship Company 
(Limited), of which Messrs. Rowan and Baine, Ayr, are 
managers. The dimensions are: Length B.P., 160 ft. ; 
breadth, 25 ft. ; — of hold, 12 ft.; dead-weight 
capacity, 560 tons. The engines are triple-expansion, and 
will be supplied by Mr, William Kemp, Govan ; cylinders, 
14 in., 224 in., 36in. by 27 in. stroke. The speed is ex- 
pected to be 10 knots when the vessel is loaded. The 
vessel is named Garnock. 





Messrs. Robert Duncan and Co., Port - Glasgow, 
launched on Monday a four-masted steel sailing ship of 
1930 tons gross, to carry 3100 tons cargo. Dimensions: 
Length, 270 ft. ; breadth, 40 ft. ; depth, 23 ft. 8in. This 
vessel is owned by Mr. Robert R. Paterson, Greenock. 





The new steamer Ella was successfully launched on 
Saturday, June 7, from the Elsinore Iron Shipbuilding 
and Engineering Company, Denmark. The Ella is built 
for the ‘‘Osterséen” Steamship Company, Copenhagen. 
The principal dimensions of the vessel are: Length, 
148 ft.; breadth, 24 ft.; depth in hold, 11 ft. She is 
built entirely of steel, to highest class of Bureau Veritas, 
special survey. The engine is compound with surface 
condenser, and 250 indicated horse-power. The Ella is 
the fourth steamer built at Elsinore for the above 
company. 





The s.s. Kallatina, launched on May 26 by Messrs. 
David J. Dunlop and Co., from Inch Works, Port- 
Glasgow, made her official trials on the 18th and 19th 
ult. with satisfactory results. This steamer has been 
built to the order of the Clarence, Richmond, and 
Mackay Rivers Steam Navigation Company, Limited, of 
Sydney, New South Wales. The Kallatina is specially 
constructed for a light-draught service, and under con- 
tract had to carry 200 tons of deadweight on a draught of 
74 ft. of water. Under the stipulated conditions the 
steamer was tosteam 11 knots per hour. After a series 
of progressive runs had been made the steamer was put 
upon her full speed trials, when a mean speed of 11? knots 
per hour was attained. The engines, the cylinders of 
which are 15 in., 23 in., and 38 in. in diameter and 27 in. 
stroke, worked on both days with perfect smoothness. 


On Friday, the 27th ult., one of the two new passenger 
»addle steamers recently built by Messrs. Richard and 

enry Green for the Bosphorus Steam Navigation Com- 
pany, of Constantinople, for service on the Bosphorus, went 
down the river on her special trial with a large party on 
board. The Long Reach double-mile course was selected, 
and on six runs the mean speed realised was 13.5 knots 
with an average indicated horse-power of 580. The 
dimensions of the vessel are as follows: Length, 165 ft.; 
beam, 21 ft.; depth moulded, 10 ft.; draught, 4 ft. — in. 
mean. The boat is built of steel throughout and will be 
fitted with the electric light. The machinery, constructed 
by Messrs. John Penn and Sons, Limited, Greenwich, is of 
the two-cylinder high-pressure oscillating type, with 
surface-condenser onl independent circulating pump. 


MISCELLANEA. 
Mr. Witt1aAM Rosrnsoy, late of Finsbury College, has 
been appointed Professor of Engineering at University 
College, Nottingham. 


The Council of the Institution of Civil Engineers have 
reappointed as treasurer Mr. Hugh Lindsay Antrobus, 
the senior partner in Messrs. Coutts and Co., as honorary 
secretary, Dr. William Pole, F.R.S., and as the secretary 
Mr. James Forrest, which office he has filled for the past 
thirty-four years. 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom for the week ending June 22, 
amounted,. on 16,186} miles, to 1,418,394/., and for 
the corresponding period of 1889, on 16,057} miles, to 
1,337,284/., an increase of 129 miles, or 0.8 per cent., 
and a increase of 81,110/., or 6 per cent. 


A second line of rails will ce op be laid on the Trans- 

caucasian Railway. An imperial ukase 

authorising the appropriation of private lands for the 

pur of laying a second track on the following rail- 
s: St. Petersburg-Bielostock, Fastoff-Rowno, Ka- 

satzin-Shmezinka, and Shamenka-Zvietkovo. 











ase has been published | b 


The works on the Middelgrund fortifications in the 
Sound, outside Copenhagen, are now rapidly progressing. 
The foundations are being done in about 23 ft. of water. 
The fort itself will rise about 74 ft. above water level ; it 
will be surrounded by outer ramparts, which are sepa- 
rated from the fortifications proper by a wet moat, 
with 9 ft. of water in it. .The armament will comprise 
about twenty guns of various calibres, and the outer dia- 
meter of the fortifications will be some 1200 ft. The 
—— which form the foundations, are made from 8-in. 
timber, 


We learn that a further recourse is to be had to night 
work on the Manchester Ship Canal, the contractors 
having just placed an order with Messrs. A. C. Wells and 
Co., of London and Manchester, for an additional 120 
“ Wells lights.” There are already some 300 of these 
lights on the workings, to the exigencies of which they 
are peculiar] adapted by their portability and power. 
Night shifts have been employed ever since the beginning 
of the undertaking, and to an increasing extent as the 
work advances, and the ‘* Wells light ” has been through- 
out the only illuminant. 


At the ordinary monthly meeting of the Leeds Associa- 
tion of Foremen Engineers and Draughtsmen, held at the 
Wheatsheaf Hotel on July 1, the half-yearly cash 
account, which showed further satisfactory progress, was 
presented and adopted. Mr. Jas. Bowers then followed 
up the series of papers and discussions opened at the 
tte meeting by Mr. Chas. Scriven on ‘‘ Workshop 

ethods or Systems.” Mr. Bowers, who treated the 
matter more especially from the drawing office stand- 
point, was followed by several other members, and the 
meeting eoncluded with a cordial vote of thanks to the 
introducer. 


Small incandescent lamps are being used at the Paris 
Observatory for lighting the graduated circles of the 
different astronomical instruments. The lamps can be 
turned on at the will of the observer only, and are not 
kept constantly glowing, as the light from them, though 
feeble, would nevertheless be sufficient to affect the sensi- 
tiveness of the eye of the astronomer when engaged on 
some of the more delicate observations. ‘To still further 
protect the eye the lamp is shielded, so that even in 
making a reading the eye is not struck by direct rays 
from the lamp, but only by those reflected from the gra- 
duated surface. 


The Howe, battleship, Captain Boys, made a three 
hours’ commissioned trial of her engines last week at 
Portsmouth. There was no attempt made to press the 
machinery beyond the Admiralty requirements for 
natural draught trials with an inch of air pressure in the 
stokeholds, and the necessary power was easily obtained 
without any hitch occurring. The mean pressure of 
steam in the boilers was 78 lb., and the revolutions 92 per 
minute, which gave a collective indicated horse-power of 
7200. Inconsequence of an accident to the patent log, no 
observations of speed were taken, but it was thought that 
an average of 14? knots was obtained. The engines are 
by Messrs. Humphrys, Tennant, and Co., and at the con- 
tractors’ trial, developed, with less immersion, 7700 horses. 
The mean draught on the present occasion was 27 ft. 11in., 
or slightly over the designed load draught. 


The new electric lighting station which was recently 
opened near New Bridge-street Station, Newcastle, is 
fitted up with two Robey engines of 200 indicated horse- 
power, which drive a couple of Mordey alternators 
exerted by Victoria dynamos coupled on the same shaft. 
The potential difference adopted is 2000 volts, which is 

uced to 100 volts on the house mains by transformers. 
The mains have been placed in cast-iron pipes laid under 
the footways of the streets. The price charged is about 
25 per cent. greater than that of gas, but in spite of this 
the station is already taxed to its full capacity, and steps 
are being taken to increase this by laying down another 
set of machinery. This company, moreover, is not the 


only one in the town, another company, which uses Parson | 150,1 


generators and dynamos, having a plant in another por- 
tion of the borough and serving a large number of cus- 
tomers. 


A locomotive Nee oy signal was recently tested by 
the Baltimore and Ohio Railway Company on about three 
miles of its track, which were ——— with the appa- 
ratus. The apparatus consists of a single iron rod run- 
ning between the rails supported on insulators, and an 
electric gong properly connected with a battery on the 
locomotive. The connection between the gong and the 
iron rod is made by means of an insulated wire from the 
gong to a wire brush underneath the locomotive, which 
rush touches the rod. Two trains approaching each other 
on the same track will complete a circuit, and warn each 
other by ringing the gong. The gongs on the two trial 
trains commenced ringing when they were about two 
miles apart ; the telephone mouthpiece was then switched 
to the wire and conversation carried on between the 
drivers. The signal is manufactured by the Universal 
Railway Signal Company, of Richmond, Virginia. 

The seventh annual Congress of Hygiene and Demo- 
graphy is to be held next year in London, and H.R.H. 
the Prince of Wales, K.G., has graciously accepted the 
post of president. With the object of raising funds for 
the proper entertainment of the delegates, a meeting was 
held last Thursday at_ the Mansion House, under the 
presidency of the Lord Mayor. The aim of the congress 
is toawaken public interest in the progress of hygiene and 
demography, and to advance the of these sciences 
y public conferences. An exhibition of articles of 
hygienic interest will be held in connection with the con- 
gress, and excursions will be arranged to various places of 
especial interest to hygienists. As England was the 





pioneer in the matter of public and private sanitation, and 


still maintains her lead in these matters, it is to be 
hoped that our manufacturers and engineers will assist the 
very strong general committee that has been got together 
in making the proceedings a success. 

In the course of last year, Dr. Carl Friinkel and Mr. C. 
Piefe made a number of experiments at Berlin to deter- 
mine in how far the ordinary methods of filtering water 
through sand filters is efficacious in freeing the water from 
bacteria. Their attention was first called to the subject 
by an epidemic of typhoid fever which visited Berlin at 
the beginning of the year. The water supply was sus- 
pected as being the distributory agent, the more espe- 
cially as owing to the freezing of some of the filters the 
remainder had to be worked at a greater rate, thus ren- 
dering the filtration less perfect. The experiments were 
made on two model filters, in which the proportions of 
stone, gravel, and sand were the same as in the main 
filters, and the water which was passed through was pre- 
viously contaminated with the bacillus violaceous. The 
filters were worked one at the same rate as at the water 
works and the other at one-third the rate, but the results 
showed that the bacillus passed through both, the propor- 
tion being greater the greater the speed of filtration. The 
experimenters conclude that the ordinary sand filter is not 
a germ-proof apparatus, and is incapable of retaining the 
spores of either the ordinary water bacteria or those of a 
pathogenic character. 


A powerful committee, under the name of the Coal 
Search Committee, has been formed with the object of 
determining the extent and character of the coal seams 
discovered near the Channel Tunnel workings at Dover. 
In appealing for assistance from the public the committee 
state that the coal in this district will probably be found 
in detached basins of no very great extent, and hence 
it will be necessary to make a large number of systemati- 
cally arranged borings before the coal basins of south-east 
England can be properly mapped out. The committee 
have been promised the co-operation of the London 
Chamber of Commerce, and in view of the immense indus- 
trial importance of these investigations it is to be hoped 
that they will find themselves backed up by the business 
menand manufacturers of the district generally. Sub- 
scriptions may be paid into the credit of the Coal Search 
Committee at Messrs. Barclay and Co., 54, Lombard- 
street, or sent to the treasurer, Mr. J. H. Tritton, at 
the same address. A lecture on the subject will be 
given by Professor T. elven J Hughes, M.A., F.R.S., 
in the saloon of the Mansion House on the 9th inst., and 
further information as to the composition and objects of 
the committee may be obtained from the hon. secretary, 
Mr. James T. Day, F.G.S., Billiter House, Billiter-street, 
London, E.C. 


A new cruiser for the British Navy, named the Pallas, 
was floated out of the No. 4 dock at Portsmouth on 
Monday last. The Pallas measures 260 ft. between per- 
pendiculars, and is 41 ft. broad, with a mean draught of 
15 ft. 6 in., and a load displacement of 2573 tons. The 
hull itself weighs 1230 tons. The cruiser is protected by 
a steel deck, the entire length of the ship, covering the 
engines, boilers, and magazines, and in sition the hull 
is minutely subdivided into heyy compartments. 
Her machinery is to be supplied by Messrs. Hawthorn, 
Leslie, and Co., Newcastle-on-Tyne, and will consist of 
two sets of triple-expansion engines driving twin screws, 
the steam for which will be supplied at a pressure of 
155 Ib. per square inch by four double-ended boilers. On 
natural draught the engines are intended to indicate 4500, 
with which a speed of 164 knots is expected. Under 
forced draught the power is to be 7500 indicated horse- 
power and the speed 19 knots. At 10 knots the vessel 
will have a radius of not less than 4800 knots. Thearma- 
ment of the Pallas will consist of eight 4.7 in., and the same 
number of 3-pounder quick-firing guns, in addition to a 
number of smaller machine guns and a torpedo equip- 
ment. The total estimate and cost of the ship, including 
a propelling machinery, and 7597. for guns, is 


The Canadian Government’s estimates for expenditure 
on account of railroad and canal construction during the 
coming fiscal year show a decrease from 6,324,894 dols. to 
5,122,100 dols. as compared with the year just closed. 
The “rere on the Intercolonial is placed at 187,000 
dols., Cape Breton, 50,000 dols.; Oxford and New Glas- 
gow, 30,000 dols.; Eastern extension, 35,000 dols.; and 
on canals, 4,852,000 dols. Of the total 3,271,892 dols. is 
to be revoted. Heavy expenditures this year on the 
Intercolonial for the construction and providing increased 
accommodations account for the large increase in the vote. 
Under canals there is 1,641,000 dols. asked for the Saulte 
Canal, or 350,000 dols. more than this year, but 1,141,000 
dols. is a revote. The Cornwall Canal calls for 1,000,000 
dols., against 1,200,000 dols., but 980,000 dols. is a revote. 
These new expenditures are asked: Farron’s Point, 
100,000 dols.; Rapid Plat, 350,000 dols. ; Gallops, 240,000 
dols.; 1,006,000 dols. for the St. Lawrence River and 
canals, against 600,000 dols. this year. On the Murray 
Canal it is estimated that 150,000 dols. will be required 
for completion of the work. This is a revote, as is also 
104,000 dols. asked for the Welland Canal for deepening 
it to 14 ft. throughout and paying for land damages at 
Grand River. A revote of 76,000 dols. is asked for Trent 
River navigation, 





TESTING THE Links oF THE Krew BripcE: Erratum.— 
We are informed by Professor Belelubsky that in our 
Note on the above subject in our issue of June 20, the 
ultimate strength of the old links was somewhat under- 
stated. The actual breaking strength under longitudinal 
stress of these links was, he states, 21.8 tons per square 





inch, and not 20.7 tons, as stated in our Note, 
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| with 36 furnaces. There are eleven transverse bulk- 
| heads all carried up to the 3.94 in. armoured deck, 


THE FRENCH NAVY.—No. IV. 
Tue ‘‘ AMIRAL Baupin.” 


Tue Amiral Baudin is one of the eight first-class | divided by several longitudinal bulkheads. From the 
ironclads (cuirassés d’escadre) which form so important | diagrams it will be seen that the armour plates, which 
a section of the French Navy, and which constitute the | are of steel, run from end to end of the ship, the thick- 
most formidable means for attack or defence possessed | ness decreasing from 21.66 in. amidships to 14 in. at 
by the country as regards size, power, armament, and | bow and stern ; this belt is backed by teak from 12 in. 
protection. In the Aide Mémoire delOficier de to14in. thick. The plan shows that the barbette 
Marine, this squadron is divided into five types, to turrets are of a peculiar shape; they are protected 
say nothing of three new ships which are designed but, with steel plates 16.5 in. in thickness. The armoured 
not yet commenced. The Table given below shows the deck is strengthened over the machinery and boilers, 
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|3 ft. 7 in. above water-line. The ship is also further | 


“AMIRAL BAUDIN.” 
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}and the thickness of the armoured deck is 3.15 in. 
| The hulls are divided into a number of compartments 
‘by transverse and longitudinal bulkheads to localise 
| damage inflicted by a torpedo or the explosion of a 
shell ; it is claimed that no damage done by a torpedo 
| could cause the admission of more than 250 tons of 
' water. The ammunition tubes, as well as the carriages 
| for the heavy guns, are on the Canet system, and were 
|made by the Forges et Chantiers de la Mediterranée ; 
| it will be noticed from the Table that the armament 
, comprises a large number of 14-centimetre, and quick- 
firing and machine guns. These ships have three 
lower masts with light top masts, but they only carry 
| fore-and-aft canvas, 





INDUSTRIAL NOTES. 

| THE somewhat gloomy anticipations of an immediate 
| cessation of industrial activity are not yet realised in 
| the engineering trades, if we may judge by the report 
|of the Steam Engine Makers’ Society dated June 26. 
| The council say: ‘‘ It is pleasing to again issue such 
a satisfactory report, and to record a reduction of the 
|number of unemployed to a point which we cannot 
well see how it can be improved upon. The applica- 
tions for men have been rather more numerous than 
in the former month, and a fair number have been 
assisted to situations.” Certain districts are named 
|in which members have found employment, but the 
report states that slackness is showing itself in a few 
| districts. In marine shops the new work coming 
forward is limited in amount, and the shipyards seem 
to be finishing up orders in some districts. The 
advance in wages of 2s. per week, in Leeds and its 
| district, is now general, only in one or two minor 


TABLE GIVING PARTICULARS OF FRENCH FIRST-CLASS ARMOURED BARBETTE ITRONCLADS. 
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general particulars of all these ships, and their | and the 7 ft. shafts for passing up ammunition to the 
approximate cost, taken from Lord Brassey’s Naval | turrets are also armoured, As will be seen from the 
Annual. The Amiral Baudin, of which we give a two- | Table there are at present only six quick-firing guns on 
page illustration this week, is not by any means the | the Amiral Baudin, but it is likely thisnumber will be 
newest vessel of the squadron, but she is of the largest increased and replace some of the numerous 5.51-in. 
tonnage but one, and carries the heaviest guns. | guns now on board ; the machine guns are, of course, 
Except the Brennus, not yet finished, the speeds these | made by Hotchkiss. 

vessels can attain are not remarkable, and the Amiral| The Marceau, launched in January, 1884, from the 
Baudin is credited only with 15.2 knots; her coal yard of the Société des Forges et Chantiers de la 
supply gives her a steaming capacity of 3000 miles. Mediterranée at La Seyne; the Hoche, built at 
The annexed diagrams, taken from Lord Brassey’s | L’Orient and launched in 1887 ; the Neptune, launched 
Annual, show the general disposition of the armour belt | at Brest the same year; and the Magenta, still un- 
of the Amiral Baudin, the form and arrangement of finished at Toulon, are all on the same type, and pre- 


the three barbette batteries carrying the 37-centimetre 
53-ton guns, and two cross-sections. From the same 
source we extract the following information, The 
Amiral Baudin was commenced at Brest in January, 
1879, and was launched in 1883; she was the prede- 


cessor of the Formidable on the same lines, and has no! 


rigged masts, but two pole masts carrying the light 
turrets for the machine guns, look-out, search lights, &c. 
The twin-screws are driven by three-cylinder com- 
pound engines, which indicate, with forced draught, 
8320 horse-power ; steam is supplied from 12 bellers 


sent some important differences from the Amiral 
Baudin. The Marceau is protected with compound 
armour 17.72 in. thick, and has four turrets, two fore- 
and-aft and two amidships, protected with 13.78-in. 
armour ; the fore-and-aft barbettes carry 50-ton guns, 
those amidships are 23 tons ; all these ships are pro- 
vided with torpedo discharge tubes, as shown by the 
jabove Table. The hulls are built on the cellular 
| system with a double bottom ; below water the struc- 
\ture is of iron, and above of steel; the thickness of 
| armour is increased from the bottom to the top edge, 


establishments is the advance not given. The minimum 
wages now reach 30s. per week. At Southampton an 
advance has been conceded all round, the minimum of 
34s. per week being established, without the loss of a 
single day’s time. In Birmingham also the minimum 
asked for has been conceded in all cases. In Chester 
the wages of pattern-makers have been advanced, the 
starting rate being in accord with adjacent districts. 
Negotiations are pending in Rochdale for an advance, 
one firm having conceded the rate asked for by the 
union. In Cardiff 1s. per week has been granted in the 
railway shops, in some cases a little more, the demand 
being for 2s. all round. In the entire union only 37 
men were out of work, being less by ten than in the 
previous month. There were also 125 on the sick list, 
and 101 on the superannuation fund, making a total of 
263 on the funds during the past month. 

In marine engineering and shipbuilding slackness is 
becoming apparent, no new orders being given out. 
The tide of prosperity appears to be receding. Over 
production is now the Mrs pov as regards shipbuild- 
ing, but the overweight of new tonnage has not yet 
been felt to any appreciable degree. 

The reports from the Lancashire markets show a 
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decided turn for the better, there are more inquiries 
for pig and finished iron, and a fair share of business 
appears to have been transacted, but the steel trades 
have quietened down even to slackness. Taking the 
whole of the Lancashire towns, employment in the 
engineering trades is generally in a satisfactory condi- 
tion. Very few men are out of work. 

In the Sheffield and Rotherham district the condition 
of trade remains good, both in the general and local 
branches. In the engineering shops work is very busy, 
more men being employed. The brassworkers are 
making progress with their movement for an advance 
of 15 per cent. The employers have met deputations in 
a friendly spirit, and it is thought that a satisfactory 
settlement will be arrived at. The Stove-Grate 
Workers’ Union in the district has increased as a result 
of the recent successful movement for an advance of 10 
per cent. in wages. The iron and steelworkers in the 
district are kicking ayainst the arrangement made at 
the Midland Wages Board, by which a reduction of 
2s per cent., or 3d. per ton, has been agreed to. The 
operative section is to be called upon to explain their 
conduct. 





A very curious strike has occurred at the West- 
bourne ee Works, Stockton. The firm desired to 
introduce the eight hours’ system, in three shifts of 
eight hours each in the twenty-four hours. The pud- 
dlers held a meeting to consider the proposal, and 
determined to strike against the proposal by a unani- 
mous vote. The works are therefore closed. What 
of the eight hours’ Parliamentary movement ? 





The men at the Eston Steel Works are complaining 
on account of a 44 per cent. reduction which is de- 
clared by the union to be in violation of the sliding 
scale arrangements entered into by the firm and 
their employés in July, 1889. Mr. David Dale, 
the umpire, has pointed out that the terms of last 
year’s agreement did not empower the firm to alter 
the rate of wages, without the sanction of the men. 
Mr. Trow, of Darlington, and Mr. Ancott, of the 
Midland Wages Board, urged the men to bear with 
patience the arbitrary conduct of the firm, as it 
would strengthen the hands of the operative section 
when the matter came before the Board at its next 
meeting. 





The blast furnacemen, who had given notice to ter- 
minate the sliding scale arrangement at the end of 
June, have agreed to extend the operation of the scale 
to the end of August, at the request of the represen- 
tatives of the employers. The subject meanwhile will 
be submitted to all the men. 





The Cleveland miners have arranged with the mine- 
owners to accept 10 per cent. reduction in wages in 
lieu of the 20 per cent. desired by the employers, the 
latter contending that the full reduction claimed was 
just under the circumstances. The arrangement was 
satisfactorily made at a conference at which Mr. 
David Dale presided, and will extend to the end of 
August. 





The executive council of the Amalgamated Engineers 
have decided upon a new departure in relation to the 
society. They have determined to inaugurate a pro- 
paganda in various towns with the view of increasing 
their membership, and also possibly of bringing up the 
wages in the ‘‘ underpaid districts.” Hitherto the 
union has depended entirely upon the activity of the 
branch officers and members, and upon the excellent 
benefits of the union, for recruiting their membership ; 
now they will see what meetings can do towards ex- 
tending their power and influence. As reported in 
these Notes some time since, the Ironfounders’ Society 
refused to sanction the appointment of a delegate for 
the same purpose. 





The bargebuilders’ strike shows no sign of settle- 
ment. Of the 450 men who went out about 140 are 
still on the funds. The pay of those on strike has 
been increased from 12s, per week to 14s. per week, 
and the committee hope to add another 2s, per week. 
The men demand a nine hours’ day, 9d. per hour, and 
104d. per hour for overtime. The employers have de- 
termined not to accede to these demands, and have 
adjourned their meetings until further notice, without 
showing the least sign of giving way. 





The ship joiners are still endeavouring to gain the 
advance for which they recently wears & but there 
appears to be no sign of concession on the part of the 
two large firms who had refused to grant the terms of 
the men. With the slackening off in the shipbuilding 
trade it is doubtful whether the men will be successful 
in their dispute with these two firms. 





The London, Chatham, and Dover Railway Com- 
pany have made concessions to the signalmen. In 
stead of et | eighteen hours on Sundays, as they 
alleged they had often to do, the hours are reduced 





to eight, ten, or twelve according to circumstances; 
with Sunday pay for two Sundays out of three. The 
negotiations appear to have been carried on in a 
friendly way by the company, the men being fairly 
content with the concessions made. 





The news from Workington is far from reassuring. 
The steelworkers in the West Cumberland Iron and 
Steel Works have only very recently had to submit 
toa 10 per cent. reduction, and now it has been inti- 
mated to them that all wage contracts are to cease. 
The only explanation given is that there are no new 
orders, and the prospect of finding fresh work is such 
that it is uncertain when they will be re-employed. 
The notices affect the men in the plate mills, and in 
the Siemens’ ingot-casting department. These works 
have been rather full of labour troubles for some time 
past, and the fear is that they are not at an end. 





The dispute at the Beckton Gas Works has termi- 
nated by the concession of favourable terms for the 
gas stokers and others. The agreement provided 
that the men should continue at work thereafter for 
twenty-eight days, and subsequently that twenty-eight 
days’ notice be given in the event ofa dispute. A work- 
man absenting himself without notice is to forfeit all 
wages due ; for drunkenness or misconduct he may be 
dismissed without notice, upon payment of wages due 
to date of discharge. The workmen must fulfil their 
duties and obligations to the satisfaction of the com- 
pany in any capacity at certain rates of pay. The 
tates of wages are: Foremen, 39s. 1d.; scoop drivers, 
39s. 1d.; stokers, 37s. 4d.; coal spreaders, 3ls. per 
week of seven days. Labourers and others from 4s. 
to 4s. 3d. per day. Piecework rates to be reckoned 
on the basis of the first schedule, fixing wages as above. 
The men are to belong to the Provident Society, and 
the payments are to be deducted from the wages 
weekly. The agreement is not to set aside any pro- 
vision in law with regard to workmen under the labour 
laws, or other statutes. The delegates of the men 
signed the agreement on their behalf, and the dispute is 
therefore at an end. The rates of wages, it will be 
seen, are fairly good for workmen of this class— 
generally speaking equal to the wages of skilled 
artisans—but the work is laborious, and they have to 
take a turn on Sundays. 





The most unsatisfactory item of news in connection 
with the coalmining industry is the report that the 
South Wales coalowners have given notice to terminate 
the present sliding scale arrangement. It is a six 
months’ notice, and consequently much may happen 
between now and the date of the expiry of notice. 
Efforts had been made to create discontent amongst 
the Welsh miners with respect to the scale, but 
the leaders and the men generally adhered to the 
arrangement. Now the notice to terminate it comes 
from the employers. It is thought that some 
mode of rearrangement will be effected so as to pre- 
vent a rupture and a dispute. An effort will now be 
made to induce the Welsh miners to come into the 
National Federation, and possibly to discard the slid- 
ing scale altogether. Prices of coal have been going 
down of late, and possibly the coalowners think that 
wages ought to go down too, but this can only be 
effected upon the accountant’s return of averages, and 
the fall in prices has not yet been sufficient to insure 
reductions upon the scale price. It is to be hoped that 
both parties will find an equitable solution of the 
difficulty, if any has really arisen. 

The miners’ demonstrations this year have been on 
a grand scale. At Southport the mayor entertained 
the committee, delegates, and speakers to a luncheon 
in the town hall; and he presided at No. 1 platform 
at the demonstration. The Durham miners will hold 
their demonstration on July 14, the Nottingham miners 
in August, the one a week ago being regarded as local. 

The Yorkshire miners have agreed to establish a 
Board of Conciliation and Arbitration to settle all 
disputes which cannot be settled locally by the dele- 
gates and managers. The Board will consist of nine 
mineowners, and nine representatives of the miners. 
This is carrying out the understanding arrived at by 
the representatives of the two National Federations, 
that of the mineowners and of the miners, at the 
Westminister Palace Hotel, when the great strike was 
settled in the earlier part of the present year. 


A deputation of members of Parliament represent- 
ing mining constituencies waited upon Mr. W. H. 
Smith, the First Lord of the Treasury, to ask him to 
a day for the discussion of the Mines Kight Hours 

‘ll. They even appealed to the leader of the House 
to give them a Saturday forthe purpose. The deputa- 
tion did not mind taking away the members’ Satur- 
day, if they could only debate shorter hours for miners. 
The First Lord of the Treasury promised to consider 
the question. The miners say that they can get the 
eight hours without legislation, but they prefer to have 





an Act of Parliament for thesystem. Boys and helpers | 








work ten or eleven hours, while the hewers work 74 or 
eight. 


The Amalgmated Society of Railway Servants has 
added to its numbers 7509 members during the past 
year. The number of members is now 19,589, the 
total balance 81,764/. ; and the total gain on the year 
8030/. There are 227 branches. Since 1872 it has 
paid to out-of-work members 12,055/. ; to orphans of 
members, 11,584/.; as superannuation, 21,677/. ; for 
legal assistance, 7370/.; and for protective benefit, 
10,0727. The new society, started in opposition, object 
to the benefits and prefer that the funds shall be used 
for trade purposes only. The major portion of their 
funds are in railway stock, but nearly 27,000/. are 
invested in the Post Office savings Bets of the 
country. Besides this nearly 35001. are on mortgage 
and 5500/. in the Bank. 





It has already oozed out in the newspapers that an 
important suggestion has been made by Mr. William 
Mather, member of Parliament for one of the divi- 
sions of Lancashire, and a large employer of labour, 
with the view of averting labour disputes. His sug- 
gestions were formally made tothe ‘‘ labour members ” 
of the House of Commons, by whom the proposal was 
carefully considered. The chief points suggested 
were that a Consultative Committee should be formed, 
consisting of the ‘‘ labour members” and an equal 
number of employers of labour in the House of Com- 
mons, the latter being selected and nominated by the 
former, which committee should be prepared, if re- 
quested to do so, to consider and advise in all cases 
where a dispute had arisen, was pending, or impend- 
ing, with the view of effecting a settlement, and, if 
need be, to actas arbitrators, if desired to do so by the 
parties to the dispute. Mr. Mather stated that in his 
opinion employers of labour generally would have con- 
fidence in such a committee, and would be prepared to 
act and co-operate. The novel idea was that the 
workmen’s representatives should nominate the em- 
ployers’ representatives, but Mr. Mather explained 
that in his opinion it was necessary that this should be 
so as a commencement, in order to give confidence, 
and he believed that employers of labour would have 
faith in the members who would thus be selected. 
The funds for printing, postages, and other incidental 
expenses would, he believed, be guaranteed by persons 
quite outside of labour disputes, either on the one side 
or the other. After fully considering the proposal 
the labour members, while thanking Mr. Mather for 
his suggestion, came tothe conclusion that they were 
not in a position to undertake so delicate a task. They 
felt that a committee to carry the confidence of all 
parties should be elected, and they thought that it 
would savour of a desire to intervene in matters 
more or less purely local, or confined to a particular 
branch of industry, which might be resented. The 
fact of such a novel suggestion having been made by 
a large employer of labour shows how strong the 
desire is to avert strikes and lock-outs wherever pos- 
sible. 








NOTES FROM NORTH-WEST INDIA. 
Sima, June 2, 1890. 

InpIAN civil engineers are not a little disappointed 
at the turn things have taken at home in the matter 
of the promised select committee on their grievances 
and disabilities, as compared with the Royal Engineer 
section of the same Government department. Some 
members of the Indian press have not hesitated to 
hint that the present Government never seriously 
intended to grant the committee; others almost 
more injuriously repel the idea that Sir George Camp- 
bell, who blocked the proposal of a select committee, 
acted in collusion with the member of the Government 
who moved it, an idea that cannot be entertained. 
If the Government is as anxious as its well-wishers are 
to repel the allegation, their way out of the difficulty 
is obvious, and a royal commission at home will not 
only settle the questions at issue more completely, but 
will be free of the serious difficulties that surround the 
trial of a matter that demands the presence of wit- 
nesses from India by a tribunal whose down-sittings 
and up-risings are trammelled by the House of Com- 
mons movements. 

The civil engineers are said to have sent home a 
very important paper on the question of their relative 
position under the Government of India to the Insti- 
tution in Great George-street, who are understood to 
be taking up the matter with the Secretary of State. 
If so, the Institution will best help to support the 
cause of its members by urging the substitution of a 
royal commission for the abortive select committee, 
for there can be no doubt that, whatever the actual 
merits of the case, and so far as we know the case of 
the civil engineers is a very strong one, nothing can 
be more injurious to the good name of the Indian 
administration than to let a matter of this kind run 
on while the large body of its servants who are 





intrusted with the care of its public works and with 
the expenditure of large sums of money, are gra- 
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dually succumbing to the belief that their just claims 
are being ignored. 

Sir George Campbell may be supposed in the present 
case to pose as the champion of the Bengal Civil Ser- 
vice and its privileges, The civil engineers have not 
yet brought forward a comparison between the cost 
of their education, the hardships of their lives, or the 
importance of their functions, as compared with the 
rank and file in the Civil Service, for whose more dis- 
tinguished members practically every single post of 
honourable and profitable employment in India is spe- 
cially reserved by statute—or if not reserved abso- 
lutely, is only opened to that service and to native 
genius of an order that is too rare to be a serious factor in 
thecase. If SirGeorge had been better advised he might 
with, perhaps, advantage to his supposed clients have 
helped rather than hindered an inquiry that, by par- 
tially levelling up the discontented classes, would at 
least serve to distract attention from the enormous 
disparity that now obtains between the emoluments 
of the two classes. Even on the assumption that 
the class of man who is sufficiently honest and 
capable to undertake a civilian’s duties, ought to 
have higher privileges than such mere hewers of 
wood and drawers of water as the engineering pro- 
fession may appear to the ex-Lieutenant Gover- 
nor of Bengal, there is something to be said in favour 
of keeping them honest. The Bengal Civil Service, 
with all its brilliant record of much greater men 
than Sir George, has had its trials, and thanks to a 
scale of emoluments and of social status that keeps it 
above suspicion, it has, in spite of changes in its 
morale, lived through them. The engineering profes- 
sion has, as yet, no need for repentance or for purifica- 
tion, all it needs is not to be so utterly disheartened 
by neglect and contumely, as to let what is in India 
the natural course of things proceed so far as to dis- 
credit not only the department but the Government, 
and even the race to which they belong. So far as 
Sir George Campbell’s action goes, it plainly asserts 
that he, and presumably the distinguished service he 
once belonged to, are afraid to face an inquiry into the 
pay of the allied departments that, in these days of 
experts, carry on a large part of what was once their 
work; to our minds levelling up is the only remedy, 
but if we rightly gauge Sir George’s views, he is so 
afraid that levelling down may be the result that he 
loses his head and takes a line that cannot fail in the 
long run to embitter the inevitable discussion. 

When a few years ago the Government of India 
offered the medical profession terms that were inade- 
quate in proportion to those of other services, the pro- 
fessional newspapers, and even the colleges, took the 
matter up, and men of Sir G. Campbell’s service, and 
perhaps of the same calibre, had the discretion to yield 
the point in regard toa service which contains almost to 
a man the same number of officers as the Public Works 
Department. Although it makes but tedious reading, 
we think the engineering profession should be no less 
jealous of the status of its members as were the doc- 
tors in their day, and so we think it right to bring 
these matters forward. All that engineers in India 
ask for, at present, is a public and unbiassed inquiry 
into their grievances, and not so much into their posi- 
tion as compared with other professions, as to the 
patent fact that qua civilians they do all the duties 
but get very different emoluments, and much less 
consideration, than their military compeers. The 
facts cannot possibly admit of doubt, and as the pre- 
sent position of the Royal Engineer element, far from 
a survival of historic differentiation, is a thing of but 
yesterday, perhaps Sir G. Campbell is right in dis- 
couraging the inquiry, for on any other footing it is 
difficult to see on what footing redress can be with- 
held. 





MANCHESTER STEAM USERS’ 
ASSOCIATION. 

THE annual meeting of the members of this Association 
was held on Tuesday last, July 1st, at the offices, 9, Mount- 
street, Albert-square, Manchester. The President, Mr. 
Henry Lee, was in the chair, and delivered his annual 
address, of which we give an abstract below. The Asso- 
ciation have had a prosperous year; their members have 
risea to 1721, the number of boilers insured to 4888, and 
their income to 11,355/. 11s. 84d. 

ABSTRACT OF THE PRESIDENT’S ADDRESS. 

This is the first time I have had the pleasure of occupy- 
ing the chair at an annual meeting of the members of this 
Association since I was elected to the honourable position 
of Pres'dent. 

On such an occasion it is satisfactory to be able to con- 
gratulate the members on the continued and increasing 
peceperity the Association enjoys, and I am happy to 

xe able to state that the results of the past year’s 
working surpass those of any previous year. The 
number of boilers, the fees for special service, the total 
income, as well as the reserve fund, are all ter than 
they have been since the Association was first started, 
while svccess continues to attend its labours in preserving 
its members from steam boiler explosions. It should be 
clearly borne in mind that the Pe end for which the 
Association was originally founded was the saving of 
human life, not the payment of dividends. At the time 





of its foundation the cause of steam boiler explosions was 
not understood, and these catastrophes were thought to 
be unavoidable. Sir William Fairbairn, however, as well 
as Sir Joseph Whitworth, and other gentlemen who 
co- — with them in founding this Association, took 
a different view, and held that by competent inspection 
explosions could be prevented. The result of the Asso- 
ciation’s working justifies the opinion entertained by its 
founders. Competent inspection, however, is very costly, 
but the Committee of this Association think there is no 
other method of dealing with boilers but that of sub- 
mitting them to a careful entire examination at least once 
a year, when at rest, accompanied with external exami- 
nations when in work. The Association does not guarantee 
boilers on the principle of risk, but only after careful 
examination. It adheres to its motto, so frequently 

uoted : ‘* No inspection—No guarantee,” and thus it is 
that it is able once more to repeat, on reviewing the work- 
ing of another year, that no life has been lost by the ex- 
— of any boiler guaranteed by the Manchester Steam 

sers’ Association. 

Dangerous defects are met with from time to time in 
the boilers examined which would mature and lead to 
explosions were it not for timely detection. Two such 
cases recently met with may perhaps be mentioned. In 
the first of these cases the boiler, which was of the Cornish 
type, was found, on the first examination after enrolment, 
to be so wasted by corrosion, both externally and inter- 
nally, that several holes were easily knocked through the 
plates, and it was evident that an explosion had been 
very narrowly escaped. It was stated that the ordinary 
working pressure was from 651b. to 701b., but the in- 
spector found the weight at the end of the lever, which 
would allow of a pressure of 89lb. on the inch. The 
owner of the boiler expressed himself as very grateful to 
the Manchester Steam Users’ Association for pointing 
out the dangerous conditions under which he was work- 


ing. 

fn the second case the boiler, which was of the Cornish 
multitubular type, was on board a gentleman’s yacht, and 
appears to have had asomewhat varied experience. Some 
seven years ago it was purchased when lying at the bottom 
of Carnarvon Bay, having been sunk in a collision. On 
the occurrence of the collision the boiler went down under 
full pressure of steam. How long it lay at the bottom 
does not appear, but it lay there some time. After being 
raised it was placed on board a pleasure yacht, and 
worked rather venturesomely, being set to carry 100 lb. 
on the inch, and how much more is not known, as the 
pressure gauge did not indicate more than 100 lb., and the 
safety valve, when screwed down to that pressure, was 
locked fast, so that no steam could escape. The inspector 
states that a crowbar would not move it, and that he had 
been informed it had been so screwed down scores of 
times. Several fusible plugs had been melted out, and at 
length it was decided not to renew them any more, but to 

ut in aniron plug instead. After this the boiler lay idle 
or a year, and was repurchased. On an examination 
of the boiler being made by a Manchester Steam Users’ 
Association inspector, he found that the boiler was 
seriously weakened by external corrosion. On knock- 
ing off the oxide at the bottom of the firebox, the 
nose of the hammer went through the plate, and the in- 
spector says he could have riddled the plate with holes, as 
it wassothin. Further, he found that the low water- 
line was 1 in. below the furnace crown, so that there is 
not much wonder that the fusible plugs had melted out. 
Only a few days before this examination the boat was out 
for a trip, with the owner’s son and two daughters on 
board, when the steam was up to 60 lb. and the safety 
valve stuck fast. Having regard to the dangerous con- 
dition of the boiler, it would not have been at all sur- 
prising if the boiler had burst and the pleasure takers had 
been killed. In consequence of the examination by the 
Manchester Steam Users’ Association inspector, the owner 
has determined to replace the boiler. 

Other cases might be given, but these may suffice to 
show in how defective a state boilers may working 
without the knowledge of their owners. 

The size of boilers for years past has been on the 
increase. Some years since the standard diameter was 
7 ft., then it grew to7 ft. 6in., then to 8 ft., and more 
recently to 8 ft. 6in.; that is to say, in boilers of the 
Lancashire type. A diameter of 8 ft. in the shell and 
3 ft. 3in. in the furnaces, with a length of 30 ft., has 
become almost a standard size for Lancashire boilers, and 
more new boilers of these dimensions have recently been 
made under the supervision of the Manchester Steam 
Users’ Association than of any other. ‘ ay 

The pressure of steam adopted is also mate rising. 
In the early days of the Manchester Steam Users’ Asso- 
ciation a pressure of 60 lb. was regarded as high. Pres- 
sures then rose to 75 lb., and that was the standard for 
some time, after which they rose to 100 lb , and for years 
past the Association has always recommended its members 
when laying down new boilers not to have them made for 
a lower pressure. At that pressure a large numbers of 
boilers enrolled with the Manchester Steam Users’ Asso- 
ciation are ranteed. Boiler pressures, however, did not 
remain at that point. They rose in some cases to 125 lb., 
then to 150 1b., then to 1751b., and have now risen to 
200 lb. We have several boilers guaranteed at 150 lb. on 
theinch, while one of our members has a multitubular 
marine boiler working at 190 lb. on the inch, and is laying 
down another to work at 200 lb. 

Unequal Temperature of the Water in a Boiler when 
Gett'ng up Steam.—It is very generally known that in 
getting up steam in a boiler the temperature at the top 
of the water is very much higher than at the bottom, and 
it was thought that it would be of interest to take a series 
of observations from various boilers in work to ascertain 
what the difference in temperature amounted to, and 





what was the effect of conical water pipes or cross water , 


pipesin promoting circulation and reducing this inequality 
of temperature. 

For this Yo a a series of observations was taken at 
the mills of Messrs. Richard Haworth and Co., Salford, 
and Messrs. Sir Elkanah Armitage and Sons, Limited, 
Pendleton, as well as at the works of Messrs. Beyer, 
Peacock, and Co., Limited, Gorton, each of whom kindly 
placed one or more of their boilers at the disposal of the 
Association for the purpose of the experiments. The 
report thereon has been drawn up. It is now passing 
through the press, and will very shortly be circula 
among the members. 

Under these circumstances I will not anticipate the 
report further than to make the following brief extracts : 

‘ When the water at the bottom of the boiler was at a 
temperature of 212 deg. only, the steam at the top of the 
boiler had risen in three cases to above 70 lb. pressure, 
and in two cases to above 80 lb., while in one case as t 
a difference in temperature was observed as 236 deg.” 
The report goes on to state that “‘ the inequality between 
the temperature of the watér at the top and at thebottom 
when getting up steam is practically the same whether in 
a Lancashire boiler with four cross water pipes in each flue 
tube, or in a Lancashire boiler without any cross water 
pipes at all, or in a Galloway boiler with thirty-three 
conical water pipes and two pockets, or with thirty conical 
water pipes and two pockets.” From this the conclusion 
is drawn ‘‘that neither conical water pipes nor cross 
water pipes are as efficient in promoting the circulation 
of the water throughout the boiler as the public has gene- 
rally supposed,” while it is added that ‘‘ the Manchester 
Steam Users’ Association has been very cautious in recom- 
mending the adoption of water pipes, and that these ex- 
periments appear to justify the caution it has exercised.” 

In the report already read to the meeting it is stated 
that during the past year there were as many as 66 steam 
boiler explosions, killing 29 persons and injuring 57 others, 
in addition to 20 ‘‘ miscellaneous” bciler explosions, kill- 
ing 10 persons and injuring 30 others ; making a total of 
86 explosions, 39 deaths, and 87 cases of personal injury. 
The widening experience of the Committee on!y strengthens 
their view, so frequently expressed on previous occasions, 
that the majority of explosions, if not all, could be pre- 
vented by competent inspection, and that a well-con- 
sidered measure for bringing every boiler under inspec- 
tion would save a great number of lives and be of general 
benefit. 

A very simple measure could be drawn to accomplish 
this end, which would not by any means press unduly on 
the steam user. The Bill might consist mainly of two 
general provisions. Firstly, that no boiler should be 
worked unless it was licensed by the Board of Trade, and 
secondly, that licenses should be granted on receipt of 
certificates of safety based on examinations, the owners 
of the boilers being allowed to make their own arrange- 
ments with regard to inspection, and the responsibility 
thereof being thrown entirely on them. 

So simple and elastic a measure could hardly raise much 
opposition. At a meeting of the Manchester Chamber of 

mmerce, held on Wednesday, March 28, 1888, a resolu- 
tion was unanimously passed to the effect, firstly, that 
compulsory registration was indispensable ; secondly, that 
compulsory inspection was indispensable ; thirdly, that 
the inspection should be conducted by recognised boiler 
companies, associations, or other independent responsible 
bodies, to be approved by some Government department. 

Before leaving this branch of the subject, I may men- 
tion that the Bill by Mr. Burt, Mr. Broadhurst, and 
others, for preventing any one that has not been certifi- 
cated by the Board of Trade from taking charge of a 
boiler or engine, has been again introduced in Parliament. 
This Bill is promoted in the interests of the trades 
unions. At previous annual meetings of this Association 
this Bill has been referred to, and the opinion of the 
meeting has been strongly against it. I donot think that 
our members or steam users genera! ly will be more favour- 
able to it than heretofore. Were the Bill to pass into 
law it is feared that a species of monopoly would be intro- 
duced, and vexatious restrictions imposed on steam users, 
As stated on previous occasiors, it is the boiler that needs 
inspecting and certificating rather than the attendant. 
The progress of this measure will be carefully watched by 
the committee, with the view of protecting the interests 
of the steam users, 

I must now draw my address to a conclusion. I hope 
enough has been said toshow that the Association is alive 
to the interests of its members, and that it is not only 
doing good service to them, but also to the public 
generally. I think I may fairly congratulate the members 
on the prosperous condition of the Association at the 
present time. It has had a prosperous and useful past, 
and many honoured names are associated with its history, 
while I cannot but think that there lies before it an 
equally prosperous and useful future. There is much 
good work for it yet todo, and this it will overtake as 
rapidly as opportunity will allow. 





CaTALOGUE.—We have received from Messrs. Jones, 
Burton, and Co., merchants and engineers, 19, Castle- 
street, Liverpool, a copy of their new catalogue of 
machinery, tools, and engineers’ sundries, which has been 
specially prepared for circulation abroad. The catalogue 
contains 275 large pages, and deals with nearly eve 
variety of machinery. Itis very fully illustrated with wn 
executed wood-cuts, and thedescriptionshave been gupenet 
with great care, the information supplied being of a useful 
kind, mere indiscriminate panegyric being excluded. We 
would suggest, however, that in view of the increasing 
importance of electrical work abroad, more space should 
in future editions be given to the dynamo and motor 
section, 
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AN EXCESS CURRENT DETECTOR. 

In using secondary batteries it is well known that 
too heavy a rate of discharge may permanently damage 
the cells, and it is, therefore, important to have some 
method of calling the attention of the attendant when 
the current exceeds a certain value. With this object 
in view the Electrical Engineering Corporation, 
Limited, have produced the device which we illustrate 
on the present page, and may be described as follows : 
The body of the instrument is of slate, on which is 
mounted a V-shaped compound strip, composed of two 
metals soldered together in the same way as the strips 
used in Breguet’s metallic thermometers and in certain 
forms of compensating pendulums. The current from 
the cells passes down one leg of the Y and up the 
other, and, of course, heats up the compound strip ; 
which owing to the unequal expansion of its two 
metals coils upwards, until on the current reaching a 
certain value, its free end cémpletes the circuit of an 
electric bell, thus warning the attendant that the 
current has become excessive. The device is ingenious 
and so simple that it would seem practically impossible 
for it to get out of order. 





THE PHYSICAL SOCIETY. 

A mneeting of the Physical Society was held on June 20, 
Professor W. E. Ayrton, F.R.S., President, in the chair. 

Professor A. W. Worthington made a communication 
on ‘The Stretching of Liquids.” The three known 
methods by which this may be effected, viz. : the baro- 
meter tube method, the centrifugal method, and the 
method of cooling, were described, and the precautions 
necessary in filling the tubes, and in freeing the liquids 
from air, discussed. With non-volatile liquids such as 
sulphuric acid, the tubes are put in communication with 
a good pump, and before cana the liquid in the tube is 
kept at a higher temperature than that in the communi- 
cating vessel in order that a stream of vapour may be 
passing outwards, and carry with it any air liberated from 
the glass during the process of sealing. 

Before using tubes by the centrifugal method the author 
finds it advantageous to” subject them to considerable 
‘jarring ” at intervals. This usually breaks the liquid 
column and liberates a small bubble of air, which may 
then be floated out. By repeating this many times the 
adhesion of the liquid is greatly increased. With these 
yrecautions he h subjected water to a tension of 
7.9 and sulphuric acid to 12 atmospheres. The cool- 
ing method of Berthelot (Ann. de Chemie, xxx., 1852) 
was then tried. In this method the liquid nearly fills a 
strong closed glass tube at a particular temperature. On 
slightly heating, it expands and fills the whole tube, 
any residual air being dissolved. On cooling again, the 
liquid remains extended and still fills the tube, until 
at last it lets go with a violent ‘‘click,” and the bubble of 
residual air and vapour reappears. The tension of the 
liquids tested under these circumstances, have usually 
been calculated from the relative change of volume on the 
assumption that the coefficient of extensibility is the same 
as that of compressibility. 

The author exhibited and described an apparatus by 
which the tension and the extension can be measu 
simultaneously. The tension is ascertained from the 
enlargement of the ellipsoidal bulb of a thermometer 
sealed into the containing vessel, and the extension calcu- 
lated from the volume of the bubble after the click. The 
tension thermometer had been calibrated by internal 
pressure, and in determining the extension correction is 
made for the change of volume of theapparatus. By this 
method he had subjected alcohol to a tension of 17 
atmospheres, and found that the co-efficient of extensi- 
bility is much less than that of compressibility. It is not 
clear as to what causes the liquid to let go of the glass, 
but it is found that the bubble can be caused to reappear 
by passing an electric current through a wire sealed in the 
capillary tube. 

Sir illiam Thomson remarked that Professor 
Worthington’s paper was a curious commentary on the 
usual mathematical definitions of ‘‘a liquid,” as a sub- 
stance which offered no resistance to being separated into 
parts. Speaking of freeing liquids from air, he said the 
beneficial effect of jarring could easily be shown by tapping 
an ordinary ‘philosophical hammer,” separation of the 
column always leaves a bubble which can then be floated 
off. He had also found that in freeing liquids from air 
by boiling, it was advantageous to have a long escape tube 
so that part of the liquid condenses and runs back. 

Mr. C. V. Boys read a paper on ‘“‘ The Measurement of 
Electromagnetic Radiation by himself, Messrs. A. E. 
Briscoe, and W. Watson.” When Mr. Gregory described 
his new electric radiation meter on November 1, 1889, one 
of the authors said that the observed effects might be due 
to some cause other than expansion by heating, and that 
if it was a true heating effect it might be measured ther- 
mally. The present communication describes experiments 
undertaken to investigate the question. The first method 
employed was developed from the idea that if two fine 
wires be placed near together, and both act as resonators 
to a primary oscillator, the electrodynamic attraction 
caused by the electric currents up and down the wires, 
and the electrostatic repulsion between the charges on 
them might result in the relative motion of the two wires. 
From theoretical considerations based on the assumption 
that the currents are harmonic in time and space, the 
authors inferred that the electrodynamic effect would pre- 
ponderate at the middle of the wires, whilst the electro- 
static repulsion would be greatest at the ends. To cause 
the attractions and repulsions to conspire, cranked 
resonators A BC (see figure) were made ; one was fixed 





EXCESS CURRENT DETECTOR. 


and the other suspended by a quartz fibre, to turn about | 


a middle line D KE. These were inclosed in a glass vessel, 
and on starting the oscillator a turning movement was 
observed, in a direction opposite to that expected. This 
motion was eventually traced to the electrostatic influence 
of the oscillator, for although the imperfectly conducting 
surface of the glass acted as a perfect screen from such 
action when the potentials of the oscillator were varied 
slowly, it did not do so for changes occurring about 500 
million times per second. After adopting means to 
avoid this disturbance and constructing lighter resonators 
the experiments were repeated with negative results. 
From the dimensions of the quartz fibre used it was esti- 
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mated that a force of 158 millionths of a grain could 
have been detected with certainty ; this would have 
corresponded to about 3}, of an ampere in each resonator. 
It is hoped that by further increasing the sensitiveness 
of the apparatus and using parabolic reflectors the erect 
sought for may be detected. 

In the second method of attacking the subject, a Joule’s 
dynamic air thermometer was employed. This consisted 
of a glass tube with a partition along the middle extend- 
ing nearly to the ends. If one side of the tube be warmed, 
connection currents circulate and deflect air when placed 
in the stream. small mirror suspended about one edge 
and counterpoised, was used for an index, and was so 
sensitive that it was impossible to get the air still enough 
by any ordinary method of screening. However, by the 
ingenious device of putting the thermometer within a 
larger tube kept rotating by clockwork, the difficulties 
were surmounted. A doubled wire placed in one side of 
the thermometer served as resonator, and on starting the 
oscillator a large deflection resulted. A similar deflection 
was caused by applying about one-third of a volt to the 
ends of the wire. This proved that the effect observed 
by Mr. Gregory is due to heating. The least rate of 
heating observable with the air thermometer was found 
to correspond to cne calorie (gramme water Centigrade) 
per twenty-four hours in the whole tube, or one calorie 
per centimetre of wire in 103 days. 

Dr. Lodge asked Sir William Thomson whether, when 
electric pulses travel along parallel wires with the velocity 
of light, any action could exist between them, for two 
charged spheres travelling — at that velocity exert 
no mutual attraction or repu sion. 

In reply, Sir William said he was inclined tothink Mr. 
Boys’ treatment of the subject was in the main correct, 
but it was quite ible that at such velocities the ordi- 
nary laws might be modified by the fact that the time 
taken for the force to be propagated from wire to wire is 
comparable with that required for the pulse to travel the 
whole length of the wire. As an example of the peculiar 
effects of rapid discharges he said he had seen two copper 
ao which had been flattened against each other by 

ightning. 

r. Boys thought that in his resonators a condition 
analogous to stationary waves would exist, for the pulses 
are reflected from the ends. - 

Dr. Lodge said he had that afternoon observed the 
action of parallel strips when Leyden-jar discharges were 
passed through them. The strips gave a’ kick at each 
discharge. 

Mr. Gregory mentioned that in trying to increase the 
sensitiveness of his meter so as to measure the variation 
with distance, he had found that two resonators in 
proximity interfered with each other. He had, however, 
succe in increasing the sensibility about five-fold. 

Professor Worthington asked if it was possible to 


1097, 


measure the energy of the oscillator, and also whether the 

uantity caught by the resonator could be estimated from 
the solid angle it subtended at the source of energy, 
wherever that might be. 

Professor Perry considered it easier to infer the energy 
of the source from that received by the resonator. 

Dr. Lodge said the energy of the source could be easily 
measured. The power radiated was enormous whilst it 
lasted, vastly exceeding that of tropical sunshine ; and if it 
could be made continuous the apparatus would soon be 
red hot. The energy radiated, he said, converges on the 
resonators and hence the solid angle method of estimating 
the amount received would be erroneous. Moreover, the 





source was not at the oscillator but at a quarter-wave 
|length from it, and most of the energy returns to the 
| oscillator ; only a small fraction is splashed off and sent 
| into space. Small oscillators radiate powerfully because the 
| quarter-wave lengths are small, whereas the slow oscilla- 

tors or alternators used commercially, radiate very little 
| of their energy. The exact law of variation of intensity 
| of radiation with distance, was rather complicated, but 
| the theory had been completely worked out by Stokes in 
| 1848 


Mr. Blakesley thought the energy that returns to the 
oscillator would be available for subsequent radiations. 

Dr. Lodge pointed out that wires or other resonators 
placed within the quarter-wave length would intercept 
part of the returning energy. 

Two communications, ‘‘ Votes on Secondary Batteries,” 
by Dr. Gladstone and Mr. Hibbert, and “‘ An Easy Rule 
for Calewlating Approximately the Self-Induction of a 
Coil,” by Professor J. Perry, were taken as read. 

In the first of these the authors show cause for believing 
that the beneficial effect produced by adding sodium sul- 
phate to the ordinary electrolyte is due to its power to 
diminish local action between the electrolyte and different 
parts of the lead plates. As regards the chemical actions 
which take place during the working of ordinary cells they 
see no reason to doubt the view put forward by one of 
them in 1882, that the substance produced in the voltaic 
reaction is ordinary lead sulphate Pb SO, They also 
conclude that the high electromotive force of a cell imme- 
diately after stopping the charging current is due to the 
inequality of acid strength near the two plates and the 
st fall of electromotive force is caused by the equali- 
sation of strength produced by diffusion. 

Professor Perry’s rule relates to hollow cylindrical coils 
and is expressed by the following formula : 


eile eso ee ee 
(in secohms) = 1 S440 + Sle + 3.50 
where n = number of windings, 

a@ = mean radius of winding in centimetres, 


b = axial length, 
¢ = radial depth of winding, 
and 6 and ¢ are less than 5 
The time constant of such acoil is given in terms of the 
volume of copper (V') in cubic centimetres by 
a eee 
R .728 a + 1.33¢ + 1.56 
and the conditions for making this small are pointed out 
in the paper. 
A paper by the Rey. T. Pelham Dale was postponed till 
next meeting. 





Paciric Mart STEAMSHIP ComPpANy.—The net earnings 
of this company last year were 24 per cent., after deducting 
an extraordinary expenditure of 50,000/. for repairs on the 
steamers City of New York and City of Sydney. The 
business of the Atlantic and China lines showed a falling 
off last year, which was more than offset by gains on the 
Panama line, so that the net earnings exceeded those of 
1888 9, egret The cost of the steamship China—163, 2001. 
—has been met entirely from earnings, and she has proved 
a valuable addition to the fleet. The steamshi rra- 
couta, built in Glasgow in 1883, has been purchased in 
London at 4 cost of 28,000/, delivered at Panama, 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComriteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883, 
number of views given in the ification Drawings is stated 
sir pen ye the price ; be none are mentioned, the 
Specification is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given tn italics. 
Copies of Specifications may be obtained at 38, Cursitor-street, 
Chancery-Lane, E.C., eit. —— or by letter, enclosing 
addressed to H. 


amount ice and postage, REApDER Lack, Esq. 

The dave Of the advertisement of the pt of a@ complete spe- 

cification is, in each case, given after the abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a compi specification, 
give notice at the Patent = of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES, &c. 

3318. A. Muller, Chrianstadt, Germany. Boiler 
Pumps. [6d. 9 Figs.) March 1, 1890.—The improved boiler 
pump, which is designed for supplying feed water of a temperature 
of 80 deg. to 100 deg. Cent. to boilers under high pressure, has two 
suction valves D, and receives up-and-down movements by the 
employment of two sets of wheel gearing. A belt actuates the 
pulley I, and by the intermediate gearing q, p, 0, n, and m raises 
the bar g and the piston B. This movement also raises the lever 
i, which by the lever arm & partly rotates the shaft /, and con- 

















sequently causes the lever arm e to gradually assume a vertical 
position. As the lever arm ¢ assumes this position, its extension 
el overrides and releases the pawl s; and as it passes the vertical 
position, its weight 7 causes it to complete its movement on the 
side towards which it was moving, and by the rods h, h1 to effect 
the shifting of the belt on to the pulley III. This pulley there- 
upon through the gearing q!, p!, oll, ol, nl and m, causes the return 
movement of the piston. (Accepted April 30, 1890). 


4671. A.J. Boult, London. (J. B. Stanwood, Cincinnati, 
Ohio, U.S.4.) Steam Engines. [6d. 4 Figs.) March 25, 
1890.—Fig. 1 shows a compound steam engine having high and 
low-pressure cylinders G, G1 placed side by side, with valve chests 
and an intermediate receiver R placed between the cylinders. The 
valves in the form of plungers or pistons L, L! upon the valve rods 
9, 1, operate between the receiver and the steam passages d and 
exhaust passages e in the usual manner. The valve rods are 

pled b ting-rods r and yokes ¢, t! to eccentrics C, Cl. 
Fig. 2 illustrates a centrifugal governor, comprising a governor 
pulley A centered on the main shafts S of the engine between the 
driving cranks x, y, and cast with two sets of spokes a, al, with 
space between for the play of the centrifugal arms B, B!, which are 
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pivottally held in lugs b, b! at the inner side of the rim and con- 
trolled by spiral springs 8, s1, The eccentrics C, C! are attached to 
arms D, D! pivotted 90 deg. apart. The arms B, B! are furnished 
with weights w, for centrifugal action in opposition to the 
springs s, sl. h of the arms B, B! is connected by a pair of 
links E or E! with a pair of plates F, F1, centered loosely on the 
shaft 8. Each pair of links connects the plates with one of the 
centrifugal arms, so that the plates are rotated in unison by the 
action of the centrifugal arms, and each plate controls the position 
of the eccentrics by means of a short link in the form of a small 
disc ¢ rotating in a circular aperture in the body of the main 
eccentric and eccentrically pivotted by a pin p to the adjacent con- 
trolling plate. (Accepted April 30, 1890) 





STEAM BOILERS. 


9758. E. Prime, Barrington, and W. 
bourne, Cambridge. Hy yay for Consumin 
Smoke and Econo el in Steam 
o Furnaces, [ild. 10 Figs.) June 13, 1889.—A is the 
ordinary fire-bridge, at the back of which is a cast-iron box B with 
a curved top C and outlet D. Connected to this box B isa pipe 
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E, which passes down the flue of the boiler through the water 
heater F, through the setting, and down the side return flue to 
the outside, where it is fitted with concentrically arranged funnels 
G, for the introduction of air. To enable a good current of air to 
be drawn in, arrangement is made for the introduction of a jet of 
steam. (Accepted May 7, 1890). 


3473. W. Malam, Edgemoor, Delaware, U.S.A. 
Internal Flue Steam Generators. [6d. 13 Figs.) March 
4, 1890.—A is the outer boiler shell, and B the internal flue which 
is of segmental form, and is crossed from bottom to top by circu- 
lating tubes d, some of the tubes being inclined and all of them 
being flared from bottom to top, so as to facilitate circula- 
tion. The flue is combined with a deep firebox D, having water 
chambered walls b. The crown sheet d of this firebox is provided 
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with depending water legs F, with transverse tubes f. By this 
means an extended heating surface is provided at the point where 
the products of combustion are hottest. Short tubes g carried 
through the water-jacketted legs of the firebox communicate with 
chambers h on the outside of the casing. The products of com- 
bustion enter or pass through these tubes, which thus add to the 
heat of the surface of the boiler, and serve as substitutes for the 
solid stays ordinarily employed for the walls of the firebox. (Ac- 
cepted April 30, 1890). 

3487. H. H. Lake, London. (R. L. Walker, Boston, Mass., 
U.S.A.) Smoke- Cons Furnaces for Steam 
Boilers. (8d. 7 Figs.) March 4, 1890.—The firebox is divided 
horizontally by a firebrick partition B B! and a water damper D, 
and longitudinally by a water leg A?. The damper D has a 
channel d, through which it connects at one end with the upper 
part of the boiler, and at the other end with the lower part of the 
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boiler. The water leg A? connects at both ends and also at its 
upper edge with the boiler, and serves as a support for the damper 
D. The saddle G has waterways g, q'. The door frame is made 
of a ring formed with shoulders 7, r!, a thicker portion R, and a 
thinner portion 72, r3 and plates p, p!, the thicker portion R 
between the plates p, p! and the portions r?, 73 rivetted upon the 
plates pl, p. (Accepted April 30, 1890). 


4162. H. E. Newton, London. (G4. J. Cartwright, Sydney, 
N.S.W.) Boilers and Boiler Furnaces, [6d. 2 Figs.) 
March 17, 1890.—This invention has for its object to secure a more 
perfect combustion of the fuel in the furnace, and to minimise the 
amount of smoke given off therefrom. An adjustable baffle plate 
N is placed in the uptake chamber M for the purpose of divert- 





ing the smoke and L permed consumed products of combustion 
from the uptake, and returning them into the furnace F. An 


























auxiliary air supply is admitted through the ashpit F1 to the 
combustion chamber J, behind the bridge C, through the air pae- 
sage Dand damper G. (Accepted April 30, 1890). 


GAS ENGINES. 


8805. D. Clerk, Sutton Coldfield, Warwick. Gas 
Engines. [lld. 16 Figs.) May 28, 1889.—In this engine an 
impulse is obtained at every revolution. The motor piston A 
works in the water-jacketted cylinder A!, and is connected by the 
rod A? to the crankpin D, which actuates the crankshaft B! and 
the displacer crank C. The crank C drives the first lever D by 
the connecting-rod C1, and the rocking shaft D1 to which the 
lever D is keyed, moves the second lever E. This lever E con- 
nects by the rod E! to the crosshead F, which is attached to the 
displ or 'y piston G by the piston rod Fl, The crank 
C and the connecting-rod C1 and the first lever D are indicated in 
thick lines. In the figure the compression has just been com- 
pleted and the pistons are in the igniting itiog. The motor 
piston A is shown full in, and the charge exists in a compressed 
state between it and the displacer piston G. The gases are now 
ignited and the pressure produced by the explosion drives forward 
the motor piston. The linkage actuating the displacer is so pro- 
portioned that the displacer piston G remains at or near the end 
of the stroke during the greater part of the forward stroke of the 
motor piston, that is, until the motor piston passes over the 
exhaust port H, and so allows the contents of the cylinder to 
discharge down to atmospheric pressure. The displacer piston 








G then moves out and drives the exhaust gases out through the 
port H, while it draws into the cylinder a fresh charge of infilam- 
mable gas and air through the gas and air inlet valve I. The two 
pistons then return together close to each other without touching, 
and the charge is compressed between the displacer piston G and 
the cylinder cover K. The gas and air inlet valve I is automatic 
and closes by spring or gravity immediately the charge ceases to 
enter. As the motor piston approaches the end of its instroke, 
the displacer piston moves away from it, the two pistons terminat- 
ing their stroke at or nearthe same time. The compressed charge 
passes through the valve Lin the piston G, as that piston with- 
draws from the motor piston, and so occupies the space between 
the pistons. As the piston G terminates its stroke, it uncovers 
the port G! leading to the igniting tube G2, and so the charge 
under compression is fired. The position of the hot portion of the 
tube is arranged at such distance from the explosive mixture 
that a sufficient delay occurs in the firing to allow the piston G to 
terminate its stroke, and the valve L to come to rest before the 
explosion occurs. Under the pes of explosion the motor 
piston moves forward and the whole cycle is repeated as herein- 
before described. (Accepted May 7, 1890). 


4574. E. Kaselo , Berlin. Gas and Petroleum 
Motors. (8d. 5 Figs.) March 24, 1890.—This invention relates 
to the use of an igniting tube for igniting the explosive charge in 
the engine cylinder. v is the inlet valve to the engine cylinder 
ce. Air passes in through the tube v!, and gas is drawn in through 
the pipe v*, so that an explosive mixture is formed. A cheanel 3 
leads from the cylinder ¢ to the inlet valve r for the explosive 
igniting mixture. The air enters through a tube /, and the gas is 





admitted by a tube gy. The valve can also be used to admit an 
extraordinary high explosive mixture to the cylinder, so that the 
explosion of this part of the contents of the cylinder is effected 
with certainty when pressed into the channel 2, but will not neces- 
sarily give such a high degree of explosiveness to the main work- 
ing mixture. d is the igniting tube. The working of the motor 
is cheaper when fed by these two different valves. (Accepted 
April 30, 1890). 
FURNACES. 

10,050. R. S. Casson, Brierley Hill, Staffs. Re- 
pomerative GasFurnaces. [6d. 3 Figs.) June 19, 1889.— 
n regenerative gas furnaces for the manufacture and treatment 
of iron and steel as at present constructed, it is customary to 
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place the regenerative chamber below the melting chamber or 
hearth of the furnace. In a furnace constructed according to this 
invention the regenerative chamber is placed above or over the 
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crown of the melting chamber, by which a considerable saving in 
erection is effected. The furnace is also easier to repair and costs 
less to maintain, as owing to the position of the regenerative 
chamber, slag, melted brickwork, metal, &c. cannot get into the 
same, The gas and air regenerative chambers A, B, of which 
there are two sets as usual, are supported above by the furnace C 
by suitable horizontal girders D carried by uprights E. The gas 
and air after being heated in their respective chambers in their 
passage through the previously heated chequer brickwork, pass to 
thefurnace C, the heat from which is utilised before passing to the 
chimney flue to heat the chequerwork in the second set of 
chambers through which the gas and air respectively are then 
passed by reversing the gas ond air valves, (Accepted May 7, 
1890). 

2618. H. J. Haddan, London. (S. 7. Wellman, Cleve- 
land, Ohio, U.S.A.) Char, Furnaces. (8d. 5 Figs.) 
February 18, 1890.—The door G! of the furnace G is adapted to 
be opened and closed by means of the compressed air cylinder L. 
The charging apparatus comprises a truck running on rails A, 
and carrying a steam boiler B?, a steam engine B for propelling 





the truck, and a steam pump for operating the various hydraulic 
rams. Endwise movement of the frame C is obtained by extend- 
ing the legs M by means of a hydraulic ram E. His a dumping 
car running on rails close - to the mouth of the furnace. The 
material is pushed from the dumping car into the furnace by the 
action of a charging bar F operated by aram J. The charging 
bar is tilted as required by aram D. (Accepted April 30, 1890). 


ELECTRICAL APPARATUS. 


4557. F. V. Andersen, Catford, Kent, and J. O. 
Girdlestone, London. eld Magnets and Support- 
ing Frames for D mo-Electric Machines. [éd. 
2 Figs.) March 24, 1890.—The toothed armature core A is turned 
down so as to have the requisite clearance for revolving inside the 

le-pieces. The pole-pieces B are composed of iron plates, insu- 
ated from each other by means of varnish and paper. C are 
clamping plates. Bolts E and nuts F serve to clamp the pole-pieces 






















































































Fig-) e Je 
ee 
= 1° eal =1F, 
| See N 
| “J ay | an s 
| Jom ets. Boll 

S es : 
i ACM bj 
ri is AWA SIE 
| i | i i | 
i Lt 
2 OUP m0 = 
Fi 
Fon Fae 
an Dspea * 
= at : = i 
Se 
| | 
r |= 
i= 
x 











Ld 

wT 
ea a= 

| 





























r= [2 LiL me oh 








together. The four connecting bars G are secured to the pole- 
pieces by means of the screws H screwing into the clamping plates, 
and to the field-magnet limbs L by means of another set of screws 
M. One of the bearing brackets is indicated at N ; and the two 
lower connecting bars are further extended to carry the bracket 
for the bearing at the other end of the machine. P are the 
exciting coils of the field magnets. (Accepted April 30, 1890). 


MISCELLANEOUS. 

7978. A.R. Upward, London. Apparatus for the 
Diftusion of Disinfectant or other Fluids in the Form 
of Sprays. (8d. 3 Wigs.) May 14, 1889.—This invention relates 
toa ae ae wey apparatus adapted to be operated by the 
motion of the door of the chamber whichit is required to disinfect. 
A cord P, connected to a staple U on the doorpost, is kept taut by 














against the pressure of the spring B extending the bellows A. 
Upon the disc L arriving at a certain point in its revolution, the 
projection N releases the arm C, and the bellows are suddenly 
closed by the pressure of the spring, so producing an air blast, 
which is conducted by pipe S to the spray nozzle P, and thus dif- 
fuses the liquid. On the return motion of the door, the disc L is 
retained in position by the brake R, and the drum G is revolved 
by reason of the pressure of the spring contained therein winding 
up the cord P thereon, the pawl M lifting each time to permit the 
ratchet teeth to pass under. (Accepted May 8, 1890). 


8169. Solvayand Co., Brussels. Distillationand Con- 
densation of Ammoniacaland other Liquids. [8d. 1 Fiz. } 
May 16, 1889.—This invention relates to a process of caustifying (or 
rendering caustic) ammoniacal liquors in combination with the 
distillation or concentration of the same in one and the same 
anparatus specially arranged so that the liquors enter the distiller 
after having been freed from carbonic acid and sulphuretted hy- 
drogen gases. The apparatus for separating the inert gases is 
composed essentially of a series of trunks or tubular casings, b 1, 
b2, b8, b4, communicating by overflows /, f1, and traversed by coils 
ce, cl, producing a temperature which decreases gradually from the 
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bottom to the top by means of the products of distillation of the 
main distilling apparatus a, whilst the inert gases escape through 
central tubular parts d, d} that are covered with caps e, el, which 
compel the gases to bubble through liquor in the trunks or tubular 
casings and to draw along with them the analogous gases from 
such liquor up to the exit, whilst the ia that is d gaged at 
the bottom is redissolved at the top. The weak ammoniacal liquor 
flows from a reservoir h by a pipe » through a coil i in a condenser 
g, where the gases proceeding from the main distilling apparatus a 
are condensed after they have traversed the separator b DI. 
isawasher. X a reservoir for the concentrated liquor. (Accepted 
May 38, 1890). 

8670. W. P. Thompson, London. (EF. P._ Caldwell, 
Minneapolis, Minnesota, U.S.4.) Rotary Snow Ploughs. 
(8d. 3 Figs.) May 24, 1889 —The improved snow plough consists 
essentially of a conical cutter formed of a series of spiral knives 7 
arranged with open spaces between them, between which as the 
cutter revolves the snow enters and passes out at the rear, whence 
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it is thrown outside the track by a fan 9. The cutter shaft 5 is 
driven by a two-cylinder steam engine 15. The fan shaft 11 is 
hollow and incloses the cutter shaft, and can be rotated in either 
oo by means of a pair of engines 23. (Accepted May 7, 
1890). 


8749. J. Cowley, Great Yarmouth, and F. Lelen 
and J. Lelen, London. Capstans. (8d. 2 Figs.) May 
27, 1889.—The improved capstan designed for use with wire ropes 
is revolved by a shaft S carrying a wormwheel W with which it 
may be connected or disc-nnected by means of clutch gear g 
actuated by a lever / having at its outer extremity an eyeh in 
which is fixed a chain C serving to hold the lever/ when the shaft 
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aspring H contained within the drum G, Upon the door being 
moved, the distance between the drum G and the staple U is in- 
creased ; consequently the cord P is unwound, and the drum G is 
revolved, which rotary motion is communicated through the 
ratchet wheel K and paw! M to the disc L, so that one of the pro- 
jeotions N of the latter engages with the arm C and lifts the same 








is thrown out of gear. The wormwheel W gears with the screw- 
threaded end of the crankshaft of the engine. The baseplate P is 
rovided with a raised ene q upon which run wheels j, j1 mounted 
tween flanges of the bottom plate O of the barrel D; the plate O 
being keyed to the shaft S and rotating upon a collar o of the 
same. In the part above deck, L isa lever, one end of which is 
terminated by a handle, while the other is forked for steadyin 
the rope passed through the forked end in case it does not coll 





properly. Nisaleveractuating the brake z, which comprises a forked 
part pivotted at g and abelt x ing around the bottom plate 
O of the barrel D. Steam being shut off, the clutch gear g is dis- 
connected, the chain C is fixed to the lever 1, and the brake z 
having been released, the capstan revolves and unwinds the rope 
which is then payed out. (Accepted May 7, 1890). 

9158, J.T. King, Liverpool. (J. S. Connelly, Plainfield, N.J., 
U.S.A.) Car Motors, (8d. 1 Fig.) June 3, 1889.—The driving 
axle 12 of the car is driven by means of a chain and sprocket gear- 
ing 11 and bevel wheels 13 from a shaft 8, whichis driven by means 
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of friction discs 7, 6, from the countershaft 4 of a gas engine 
cylinder 2. The engine runs continuously during the trip, 
the speed of the driving axle being varied and changed by moving 
the disc 7 diametrically across the disc 6 by the operation of a 
handwheel and screw spindle 10. (Accepted May 7, 1890). 


9219. G. Christie,Glasgow. Wire-Drawing Appa- 
ratus. (6d. 2 Figs.) June 4, 1889.—The improved apparatus 
consists of a trough A in which is placed lubricant or cooling 
liquid, and over which are carried a series of die bearers B at 
suitable intervals of space apart, the sizes of the dies b with which 
the bearers are fitted being such as to gradually reduce the wire 
passing through from the first to the last of the series. Inter- 
mediate between the several die bearers B are situated flange 
wheels or ‘‘ blocks” C of glazed ware or glass, partially immersed 
in the contents of the trough and driven by bevel gearing D E 
from a rotating shaft F, the gearing being such as to effect the 
driving of the blocks C at speeds which gradually decrease from 
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the block situated between the first pair of dies B to that situated 
between the last pair. The wire starting from the usual reel G, 
passes through the first hole or die ) on to the first block C, round 
which it goes one turn, then next through the trough A and 
second die b to the second block C, round which it passes one turn 
again, and so on from block to block until it reaches the desired 
size. From the last of the series of dies the wire is wound on to 
the usual drum H. The speed of driving is in a decreasing ratio 
from the first block to the last or finishing one, whilst each block 
before the last is not merely a carrier but a draw block. Slip in 
the wire passing from block to block is provided for by using the 
blocks C of glazed ware or glass. (Accepted May 7, 1890). 

2652. M. A. Michales, Allegheny, Pa., U.S.A. 
Mining Machines. [1ld. 11 Figs.) February 18, 1890.—The 
reciprocating cutter 33 is operated in its working or outstroke by 
the action of a spring 31 coiled round the cutter spindle 24. The 
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ae is compressed and released alternately by the action of a 
circular wedge-piece 27, which is caused to rotate by means of 
toothed gearing 28, shaft 13, and toothed gearing 8 driven by a 
pinion 7 mounted on the shaft 6 of the armature of an electro- 
motor A. (Accepted April 30, 1890). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
women — a — fy BI — nt time, and 
reports of trials of patent law cases e be 
consulted, gratis, at the cflces of ENGINRRRING, 86 and 36, Bedford, 
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LITERATURE. 


Die Eisenbahnen Oesterreich-Ungarns, 1822 to 1867. By 
Pp. T. Kuekxa. Leipzig: Dunker and Humboldt. 
8s. 6d. ? 

oe is i interesting little volume of some 350 
pages containing a brief sketch of the national 
economical development of railways in the Austrian 
empire from the commencement in 1822 up to 1867. 
In the introduction the author briefly mentions that 
in the 17th century wooden rails were first laid in 
Germany for the conveyance of wagons containing 
mineral ores; they found imitation in England, 
where, about 173%, the first cast-iron, and in 1803, 
the first wrought-iron rails were used. On all 
these early lines the trains were drawn either by 
animals or manual power, and to overc»me steep 
gradients, ropes winding on drums, rotated by 
stationary engines, were the next development. 
The first introduction of a steam locomotive is 
claimed in this work for the American, Oliver 
Evans, who in 1787 began his work, and in 1801 
had constructed a locomotive which ran in a street 
in Philadelphia. A year later, Trevithick and 
Vivian took out their English patent for a single-cy- 
linder locomotive, which, in 1804, pulled a train of 
10 tons weight with a speed of 44 miles in a coal 
mine in South Wales. The chief interest of the 
book commences with the struggles of Franz 
Anton Ritter von Gerstner, in his endeavour to 
carry out the plan of connecting the two rivers, the 
Danube and the Moldau, by a railway in 1822. 
After hard work and many disappointments, the 
Budweis-Linz Railway, some 80 miles in length, 
was opened in August, 1832, for traftic, and this line 
was the first of any length and importanceon the Con- 
tinent; it had cast-iron rails, and the trains were 
hauled along by horses, but it was available to some 
extent for goods and passengers. Statistics as to cost 
of -building the line, tariffs, transit of goods and pas- 
sengers, &c., are carefully given by the author. A 
large number of projects for railways are further 
discussed ; in 1836 a concession was obtained for the 
building of the Kaiser Ferdinand Nordbahn, upon 
part of which line the first locomotive made its 
ofticial run in November, 1837. After this great 
event, railways were projected in the empire in all 
directions ; many interesting problems in connec- 
tion with territorial difficulties had to be solved, 
but the author devotes his chief attention to 
describing the conditions of concessions and the 
ways and means of raising the necessary funds for 
railway work, which it appears have at most times 
formed a very difficult task in connection with rail- 
way matters in Austria. All the various lines are 
in this way treated separately; we learn the 
conditions of concession of each line, the means of 
obtaining the funds, and a variety of statistical 
information, which, however, appears to be mainly 
of local interest. The influence of State aid, the 
issue of railway shares, and the division of all 
existing lines into State and private railways by an 
imperial decree, are set forth, but of technical 
information on railway matters the book does not 
profess to deal. 





The Guide Framing of Gasholders. By F. SouTHwE.u 

Cripps, Assoc. M. Inst. C.E. London: Walter King. 
This book consists principally of reprints of articles 
contributed by the author to the Journal of Gas 
Lighting, and it contains practically an analysis of 
every kind of stress which can come on any part of 
a gasholder or its framing. 

Commencing with the stability under its own 
weight and the internal pressure, the author then 
proceeds to show the effects produced by the tilt- 
ing forces, such as snow and wind pressure which 
act on a gasholder ; considering the strains produced 
both in the lifts themselves, and also those in the 
guide framing ; the type selected for consideration 
being the reduced framing in which the inner lift 
is left unsupported. 

The overturning effects are clearly explained, 
but from one or two expressions at the commence- 
ment, it looks as if the author were not quite clear 
as to the exact meaning of centre of buoyancy, it 
being apparently confused with the metacentre, a 
very different thing. The results obtained are not, 
however, affected. 

Various methods of connecting the standards of 
the guide framing are considered, and from the 
results obtained practical and simple rules: are 
given by which the stresses may be calculated. 

It is evident that in a structure such as a gas- 
holder—and perhaps even more in the framing, 





where this is so braced as to form practically one 
continuous open wood cylinder—that the exact de- 
termination of the stresses is impossible. All that 
can be done is to note from actual experience what 
changes of form do occur, and from these deduce 
results, the results being again corrected by refer- 
ence to actual practice. This has been fully recog- 
nised by the author, and he has in every case ex- 
plained clearly his reasons for making certain 
assumptions so that should one not agree in any 
case with his method of treatment, the points of 
difference may be clearly seen. 

On the whole this book will well repay a careful 
study on the part of gas engineers; and will also 
prove useful to students of mechanics; as supply- 
ing them with examples of the manner in which 
they will have to apply those theoretical principles 
they study, in combination with actual practical 
experience. 

Graphical Statics. Two Treatises on the Graphical Cal- 
culus and Reciprocal Figures in Graphical Statics. By 
Luic1 Cremona. Translated by T. H. Beare. Oxon, 
1890. [161 pages.] 

This work is an authorised translation of Professor 
L. Cremona’s two important essays, ‘‘ Elements of 
the Graphical Calculus” and ‘‘ Reciprocal Figures 
in Graphical Statics,” with the advantage of having 
received the author’s revision, and of certain 
important portions having been entirely rewritten 
by the author for this (the English) edition. 

The two subjects are quite distinct, the former 
(Graphical Calculus) being pure geometry, and the 
latter geometry in direct application to framed 
structures. 

The graphical calculus appears at its best in its 
application to statics. Much of what is developed 
here appears of great mathematical interest, but of 
little practical use. It is, for instance, shown how 
to raise numbers to given powers, and how to 
extract roots by geometric methods ; which in the 
latter case involves the use of templates cut to the 
figure of the logarithmic spiral or of the logarithmic 
curve. Again, by the use of templates cut to the 
figure of either an Archimedean spiral, hyperbolic 
spiral, or involute of a circle, it is shown how to 
find the length of a circular arc. This seems like 
a revival of the geometry of the ancients. These 
problems are surely more conveniently worked by 
use of a slide-rule, table of logarithms, and table of 
circular arcs. 

The second essay, ‘‘ Reciprocal Figures in Gra- 
phical Statics,” covering only 39 pages, is of the 
highest interest to the engineer. It contains the 
development of the properties of these reciprocal 
figures in general, i.e. in space; it is decidedly difti- 
cult reading, suited only to students of modern 
geometry. By projections on to certain funda- 
mental planes, the properties of plane funicular 
polygons and catenaries, and the problem of 
finding stresses in plane frames are derived from 
the general theory. Two chapters (29 pages) are 
devoted to this last problem, which is now so 
extremely useful in practical engineering. An out- 
line of the history of the subject, adding greatly to 
the interest of it, is given partly in the text, partly 
in copious notes, and full justice is herein done to 
the English workers in this useful field. 

Altogether, this work is of great interest to the 
student of pure applied mechanics, but far beyond 
the practicai engineer. 
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THE MINERAL RESOURCES OF 
BOLIVIA. 
By Joun B. Miycuty, Oruro. 

Tuts country is probably but little known except 
to those more or less directly engaged in certain 
branches of South American trade ; the short coast 
line originally possessed on the Pacific was lost 
during the late war with Chili, leaving it thus com- 

letely shut in, while the commerce passing through 
eruvian, Chilian, Argentine, or Brazilian ports, is 
credited to one or other of those countries. 

This Mediterranean situation, and the want of 





direct communication with the outer world, naturally 
retarded progress, while the absence of industrial 
enterprises left the inhabitants at leisure to engage 
in those constant petty revolutions to which the 
country was a prey for half a century after the 
War of Independence. The more enlightened and 
patriotic governments of later years have already 
done much to improve matters, while the approach 
of the Peruvian and Argentine railways on the 
north and south, and above all, the construction 
recently of a narrow gauge line from the port of 
Autofagasta to the Huanchaca silver mines and its 
projected extension to other mining centres, is pro- 
ducing a most beneficial effect. 

Owing to its great variety of altitude and climate, 
Bolivia is perhaps almost unique as regards its 
natural resources. A cross-section of this part of 
the South American continent presents, on leaving 
the Pacific, a more or less rapid ascent for some 
hundred miles, when an elevation of from 12,000 ft. 
to 14,000 ft. is met with on the western border of 
the Bolivian tableland ; this latter extends eastward 
for 200 miles, and is succeeded by an extremely 
rugged and mountainous region measuring 300 miles 
across, through which wind innumerable streams 
and rivers, tributaries of the Amazon and the 
River Plate ; still further east, vast forest plains 
and ‘‘ pampas ” stretch without interruption to the 
boundary of Brazil. 

These eastern plains, at an elevation of only from 
500 ft. to 1200 ft., are of course purely tropical ; 
the high tableland possesses, on the other hand, 
a cold dry climate, while the intermediate moun- 
tainous region presents every gradation of tempera- 
ture between the two extremes. 

Our object on this occasion is to convey some 
general idea of the mineral resources of the country, 
and of the present state and future prospects of the 
mining industry, which is confinedalmost exclusively 
to the elevated plateau and the neighbouring ranges. 

As is well known, the Spaniards paid great atten- 
tion to mining, and they appear to have explored 
the country very completely ; itis also evident that 
they possessed a practical knowledge of the subject 
which enabled them to judge with considerable 
accuracy as to the conditions and prospects of the 
innumerable lodes they met with. Mines abandoned 
by them at an early stage have rarely given satis- 
factory results afterwards, and the principal enter- 
prises at the present day are merely continuations 
of the ancient werkings. 

The Spanish miner enjoyed, it is true, the decided 
protection of the Government, and the facility of 
obtaining Indian labour, apparently more plentiful 
then than now, at an almost nominal cost. A large 
proportion of his production went, however, to the 
State, and indeed, when we consider the otherwise 
scanty resources at his command, and the defective 
communication with the coast and with Europe, it 
must be admitted that much was effected, and that 
the country possessed at that time men of great 
energy and enterprise and of no mean capacity. 

Metallic veins are profusely scattered over the 
Bolivian tableland ; the order in the following list 
of the principal metals probably indicates their 
relative importance : silver, tin, copper, gold, bis- 
muth, antimony, lead, and cobalt. 

It should, however, be mentioned here that the 
richest deposits of gold do not occur on the table- 
land itself, but are met with in the great ravines, 
‘*quebradas,” on the eastern slope of the Cordillera ; 
owing to the inaccessible nature of the country for 
machinery they are at present but little worked, 
probably later on this branch of mining may become 
of much more importance. 

The Bolivian silver mines are those which in 
every respect claim the first attention ; they occupy 
the southern half of the tableland, no important 


C. | workings being met with north of the 17th parallel. 


The lodes, dipping at angles of from 60 deg. to 
90 deg., are usually found traversing trap or por- 
phyritic rocks, though they occasionally penetrate 
into the more ancient adjoining disrupted slate or 
shale, while at least in one instance, they occur in a 
sandstone formation. 

Thecomposition of the ores is varied ; inadditionto 
native, ruby silver, and chlorides, the metal is asso- 
ciated with sulphides of copper, iron, lead, zinc, and 
antimony, and with tinoxide ; in many cases the upper 
part of the lodes was largely composed of chlorides 
extending to a depth of from 100 ft. to 200 ft., 
this chlorination of the ore having probably been 
effected by the long continued action of sea-water ; 
these chlorides were nearly all worked out by the 
Spanish discoverers, being treated by the ‘‘ patiy ” 
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or Mexican amalgamation process. It appears that 
the early Spaniards were ignorant of the mode of 
treating sulphides, and many mines were abandoned 
for long periods on the workings reaching these. 
Owing to the conditions of the country it has 
hitherto been the custom in most mines to sepa- 
rate the ores into two classes, the richer portions, 
exceeding 400 oz. per ton, being picked out for ship- 


Some were evidently stopped owing to the want of | 


adequate means for taking out the water, while the 
remainder were abandoned on the breaking out of | 
the War of Independence, and it was only after | 
the lapse of nearly half a century that this industry 
began to revive. 

Bolivian silver mining enterprises of the present 
day are, perhaps, on the whole, rather charac- 


operations on a small scale were recommenced. 
A system of more or less parallel lodes cross the 
hills in a direction from E.S.E. to W.N.W., and 
on these are situated four important mines, viz., 
Atocha, San José, the Socavon de la Virgen, and 
| Itos. Fig. 1 shows the mines, and Fig. 2 the town, 
‘of Oruro. The dreary aspect of the country is well 
shown in these views. These lodes, usually from 

















VIEW OF MINES ATOCHA, ITOS, AND SANTA CHRISTO. 
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ment to Europe, while the poorer ores, down to 
70 oz. per ton, are reserved for treatment on the 
spot. 

So far no general rule appears to exist as regards 
changes in the value of the ores with increasing 
depth ; in some cases, as in Huanchaca, a steady 
improvement has taken place down to a certain 
point, while in the celebrated ‘‘ Cerro,” of Potosi, 
the upper region seems to have been the richest. 
Other mines show considerable uniformity in the 
silver contents of the ore at different levels. 

All the mines extensively worked bythe Spaniards 


have been found more or less rich in the bottom. 


Fat Ee SO a an tein rah 


Fic, 2. GENERAL VIEW OF ORURO. 


terised by the high quality than by the quantity of 
ore ; it is true large masses of poorer ores exist at 
many points, but the expense hitherto attending 
their treatment in the country has prevented their 
being worked to advantage. 

The Oruro mines, among the more important in 
the country, are situated in an isolated group of 
hills rising some 800 ft. above the plains on the 
eastern border of the tableland, and are 300 miles 
from the nearest seaport, Arica, Extensively worked 
by the Spaniards, they were abandoned about the 
beginning of the present century, and remained in 
that state until some 25 years ago, when mining 





2 ft. to 5 ft. wide, are composed of iron pyrites, 
occasionally barren, but generally more or less inter- 
spersed with sulphides of silver, copper, antimony, 
and tin oxide, while in some rich but narrow veins 
the iron pyrites is absent; in the upper part of 
the lodes, and toa depth of some 150 ft., the silver 
occurred chieflyin the form of chloride. The fissures 
occupied by these metallic deposits have evidently 
been formed by an irruption of porphyritic rock. 

The old Spanish workings often extended toa 
depth of from 300 ft. to 400 ft., and to clean out 
and dry these was no easy task with the limited 
resources at hand. The discovery, however, about 
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fifteen years ago, of a rich pocket of ore in the! and amore commodious shaft supplied with skip- 

Atocha Mine, gave a considerable impetus to the! ways is being sunk. 

industry, horse whims were erected, vertical shafts; The inferior class of fuel available is at present 

sunk, and mills built for grinding and treating ores a difficulty in the employment of steam power, but 

on a somewhat larger scale. | this will no doubt be obviated on the prolongation 
Many of the workings having now attained a of the Autofagasta Railway. Three kinds of fuel 


| inferior quality left in the upper workings may soon 
| be taken out to advantage. 

The ore as extracted from the mines is broken 
and picked by hand, the richer portions containing 
400 oz. and upwards to the ton, being separated 

_for exportation, while the poorer varieties ranging 























Fic, 4. AMALGAMATING TUBS AT OBRAJES. 

















depth of from 600 ft. to 800 ft., and as in addition exist in the neighbourhood, viz., ‘yareta,’ a|down to 80 oz. are despatched in carts to the 
to rock and ore it is necessary to extract from 15 resinous plant met with only at considerable eleva-| mills. 


to 60 tons of water daily, animal power is found tions, a fairly good class of turf, and the dung 


The scarcity of water and the absence of water 


unequal to the requirements, and steam winding | of the llama, and though there is no difficulty power in the immediate vicinity of Oruro, led to 
ggg is being substituted in the San José in maintaining with these the necessary steam | the amalgamating mills being situated at distances of 

ine, a fine 40 horse-power engine by Robey, | pressure, a considerable excess of boiler capacity | from 10 to 20 miles, on streams which descend from 
together with two 40 horse-power Knap’s patent is indispensable. It is hoped that with greater | the neighbouring mountain ranges ; at these points 
Root bvilers, are at present in course of erection, | facilities for extraction, large masses of ore of an’ iron water-wheels (Fig. 3) of from 20 ft, to 30ft, in 
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diameter have been put up, running from ten to 
twenty stamps each. In one of the mills the ore 
is pulverised dry, in all the others water is intro- 
duced to the stamps. The pulverised ore, in 
charges of 4 cwt., is passed to the calcining fur- 
naces, where it is subjected at first to a moderate 
heat, increased later on. Towards the close of the 
operation, which lasts about three anda half hours, 
12 per cent. of salt is introduced to effect the 
chlorination, when the mass is ready for amalga- 
mation. The amalgamation was formerly carried 
on in copper kettles cast on the spot, and of a 
capacity of from 100 lb. to 150 lb. of calcined ore, 
but of late years wooden tubs (Fig. 4) run by steam 
machinery have been introduced, effecting a great 
economy ; these tubs are from 5 ft. to 6 ft. in dia- 
meter by 3 ft. to 4 ft. deep, and are furnished 
with thick cast copper soleplates, similar segmental 
plates being also secured round the sides, while a 
vertical axle run by bevel gearing above causes 
three or four copper arms to revolve on the sole- 
ee the axle admitting of being raised and 
owered to facilitate the cleaning up of the amalgam ; 
the tubs have a capacity of from 2000 lb. to 4000 lb. 
of ore, and each operation lasts about six hours, 
during which steam, under a pressure of from 40 Ib. 
to 60 lb., is injected to maintain as high a tempe- 
rature as possible, 12 per cent. of salt being 
again employed in this part of the operation. The 
loss of silver by the old system of kettles was no 
less than from 25 to 30 per cent. of the assay con- 
tents of the raw ore, while by the employment of 
tubs it has been reduced to some 15 per cent. The 
amalgam being collected, washed, and pressed in 
cylindrical moulds, is strongly heated for some eight 
hours in vertical retorts until all the mercury dis- 
tills off and is condensed in a vessel of water below, 
when the mass of spongy silver, or “‘ pifia,” is ready 
for shipment. The total loss of mercury is from 
4 oz. to 6 oz. for every pound of silver extracted, 
while the wear on the copper plates is rather more 
than double the weight of the silver. 

Most of the Oruro ores contain from 5 to 20 per 
cent. of tin oxide; the tailings from the amalgama- 
tion are consequently washed, either by hand or 
with Frue vanners to extract this, when a product 
containing from 64 to 68 per cent. of metallic tin 
is obtained. 

Precise data do not generally exist for deter- 
mining the average silver contents of the lodes, but 
in the ‘‘Socavon de la Virgen” it has been ascer- 
tained that the silver extracted during the past two 
years represents 100 oz. to the ton on the total mass 
taken out. 

The Oruro mines during the past few years have 
afforded an average of about 28 tons of picked ore 
per day, which with about one ton of rich ore 
exported brings up the total production to some 
1,500,000 oz. yearly. 

Traftic to the coast is chiefly carried on with 
mules and donkeys, the freight on imported goods 
being 171. per ton, and on exports 12/. per ton, 
though these prices are subject to certain fluctua- 
tions. 

The silver, though of greater value, represents 
but a small fraction of the tonnage yearly sent to 
the coast, the greater part of this being in the form 
of tin ore. The natives are excellent workmen 
and are easily managed, but owing to the increased 
number of mines opened up of late years labour 
has become scarce ; a miner gains 3s, 6d. a day 
and is supplied with powder and fuze. 

Materials in general are costly, especially machi- 
nery, owing to the heavy freight from the coast, 
but salt is comparatively cheap ; this is brought on 
llamas from the deposits which exist further 
south on the tableland and is delivered at the 
mills for 2s. 6d. per cwt. ; flour, grain, and other 
produce from the fertile valleys to the east are also 
supplied at very reasonable prices. In the San 
José Mine the total expenses range between 60 and 
70 per cent. of the gross prcduction. 





MODERN FRENCH ARTILLERY. 
No. XXVII. 
SreGE AND GARRISON GuNs—concluded. 

Ir will be of interest to conclude our notice of the 
siege and garrison guns and carriages made by the 
Forges et Chantiers de la Mediterranée, with a 
general comparison of some of the mountings used 
in the English service with this class of gun; we 
take our information and illustrations from the 
Official Treatise on Military Carriages. Passing over 
the wooden carriages, which, although they are in 





TABLE XXVIII.—Bat.isticat Data oF 9 CENT. AND 10 Cent. (3.54 IN. AND 3.94 1N.) StEGE CANET GUNs. 
CONSTRUCTED BY THE ForGEsS ET CHANTIERS DE LA MEDITERRANEE, HAVRE. 





9-Centimetre Short 


9-Centimetre Long 


10-Centimetre Short 10-Centimetre Long 








in. 
Calibre 3.54 


Total length 
Weight 


» Of shell 

Ne powder charge... 
ft. metres 

1312 400 


Initial velocity 


foot-tons 
200.19 


m. tons 
Energy at muzzle .. 61.99 
metres 
350 
817 
293 
272 


254 


ft. 
114,80 
104.0 
69.12 
892.4 
833.4 


foot-tons 


Remanent velocity 004 
at.. A ..4 1641 

2735 2500 
m. tons 


38.93 
33.26 
28.66 
24.99 
2.21 
1.69 
1.39 
1.18 
1.02 
0.89 


500 * 
( 1000} 125.7 
Striking energy at; 1500} 107.4 
92.53 
80.68 
18.12 
13.86 
11.40 
9.679 
8.364 
9.298 
in. 
2.52 
2.08 
1.81 
1.61 
1.45 
1,29 
yards 
1572.4 
2920 
3827 
5112 
6146 
6972 
7612 
8087 


2000 
2500 
At muzzle 

500 
1000 
1500 
2000 
2500 


Striking energy per 
inch and per 
centimetre of cir- 
cumference of 


cm. 
6.4 


5.3 
4.6 
4.1 
3.7 
3.3 


At muzzle 
500 
1000 
1500 
2000 
2500 


Penetration in 
wrought-iron 


metres 
1315 


2030 
2670 
3500 
4675 
5620 
6375 
6960 
7395 





Range at angles of 


£0 
35 














foot-tons 


ft. 
1443 
1250 
1106 
1010 
933.4 
foot-tons 
47.46 246.6 
181.55 
142.05 
118.63 
102.30 
30.59 
22.31 
16.40 
12.83 
10.74 
9.266 


in. 
3.66 
2.91 
2.32 
1.97 
1,73 
1.57 
yards 
2111 
3139 
4024 
5156 
6676 
7874 
8803 
9498 
9962 


in. mm. 


3.94 100 
102.3 2600 


tons 


807 


in. 
3.94 
70.8 


tons 
4851 


2340 


kilos. 
€00 


kilos, 
820 


Ib. 
167.5 10. 
5.92 2. 
ft. 
2080 


foot-tons 
467.40 


Ib. 
167.5 
3.52 


105 
1.6 


7.6 
2.0 


metres ft. metres 
520 1706 400 


foot-tons 
276 45 


metres 
520 


m. tons 
85.62 


m. tons 
104.76 


m. tons 
144.74 


metres 
353 
321 
298 
278 
260 


metres 
444 


381 
337 
308 
2386 


ft. metres 
1483 52 
1289 
1145 
1050 
9777 
foot tons 
353.07 
266.9 
210.5 
176.95 
152.81 
38.21 
28.95 
21,81 
17.22 
14.43 
12.54 


ft. 
1153 
1053 
977.7 
912.01 
85’.0 
foot-tons m. tons 
15.27 66.68 
178.01 55.14 
153.4 47.52 
133.52 41 36 
116.8 36.18 
22.14 2.70 
17.38 2.12 
14.35 1.75 
12.38 1.51 
10.82 1.82 
9.43 1.15 


393 
349 
320 
298 
m. tons 
109.36 
82.67 
65.20 
54.81 
47.33 
4.66 
3.52 
2.66 
2.10 
1.76 
1.53 


m. tons 
76.38 
56.24 
44.00 
36 75 
31.69 





cm, 
7.3 
6.2 
5.4 
4.9 
4.4 
4.0 


m. 
10.9 


8.9 
7.3 
6.1 
5.4 
4.9 


in. 
4.28 
3.50 
2.87 
2.40 
2.13 
1,93 
yards 
2,176 
3,253 
4,188 
5,413 
7,020 
8,305 
9,310 
10,061 
10,563 


in. 
2.87 
2.42 
2.13 
1.93 
1.73 
1.57 
yards 
1465 
2275 
3907 
3959 
5315 
6408 
7283 
7966 
8475 


netres 
1930 


2870 
3680 
4715 
6105 
7200 
8050 
8635 
9110 


metres 
1340 


2080 
2750 
3620 


metres 
1990 


2975 
3830 
4930 
6420 
7595 
8515 
9200 
9660 























the service, may be disregarded for present pur- 
poses, we come to the iron siege artillery mount- 
ings, particulars of which are given in the follow- 
ing Table : 
TaBLE XX VII.—Particulars of Iron Siege Artillery 
Carriages, &e., in the English Service. 





| Weight | 
| Empty. Tonnage. 


Ib. 


Nature. 





tons 
9.562 


*1.567 


6.6 in. RM. L. ‘hydro-pneumatic car- cwt. qr. 
i 52 116 


riage Pus a ae “s at 
25-pounder R.M.L. carriage with top 
— np. os Be ‘ie An 0 
40-pounder R.M.L. (84 cwt.) carriage, 
erki, .. a“ _ aie --| 27 0 
Ditto ditto Mark II.| 32 2 
40-pounder R.M.L, with top carriage | 2 0 
6.3 in. R.M.L. (18 ewt.) howitzer car-) 
riage, Markl. .. ‘ e ee 2 
6.6 in. R.M.L. (36 ewt.) howitzer car- 
riage, Mark IT F 


7 9 
.M.L. (70 cwt.) howitzer carriage, 


Sin. 
Markl... as a ee 5 0 
40 pounder limber, Mark I. ee “4 13 0 2.658 


* Toy carriage only. — 

Fig. 296 (page 36) illustrates one form of mounting 
for a 25-pounder gun when used for firing over a 
parapet 5 ft. 8 in. high ; the maximum elevation is 


35 deg., and the greatest depression attainable is | ha 
and the training mechanism consists of a toothed 


5 deg. The peculiarity of this arrangement is that 
the gun is mounted for firing on an upper carriage 
attached to the lower or ordinary one as shown. 
The extra height required for firing over the parapet 
is secured by two brackets each formed of plate and 
angle-iron stays spread out at the bottom and rivetted 


toa deep | iron bedplate ; at the top these stays con- | 


verge, and are stiffened round the trunnion bearing 
thus formed by a T iron rivetted to them. The 


brackets are connected together by four bolts, the 





| worm with an intermediate pinion. 


lowest of which passes through a semicircular pro- 
jection made on the | iron baseplate so as to fit the 
trunnion bearings on the lower carriage. The ends 
of this through bolt project sufficiently to receive the 
forward attachment of the top to the lower carriage. 
This attachment consists of a plate passed under- 
neath the head of the lower carriage, and receiving 
four bolts, two on each side of the brackets ; the 
upper ends of these holding-down bolts are made 
with eyes through which the bottom transverse 
bolt passes ; the lower ends are held by nuts. At 
the rear the upper carriage is secured in place by 
clips passing over the baseplate and bolted to the 
frame. The figure shows the mode of elevating 
and depressing the gun ; a toothed are is secured 
to it near the breech and the chase, and a toothed 
pinion gears into it, being driven by a wormwheel 
provided with a friction cone. Trunnion bearings 
for travelling are placed on the rear of the brackets, 
or the whole of the top carriage can be easily re- 
moved when desired. 

Fig. 297 shows a 40-pounder siege gun carriage, 
as well as that used for the 6.6 in. howitzer for siege 
purposes, the difference for the latter consisting in 
the addition of a brake. The mounting very closely 
resembles that for the field guns already described, 


arc fastened to the gun and raised or lowered by a 
The brake is 
the only feature of interest calling for description. 
It consists of a horizontal cylinder fixed to the 
carriage and containing a piston, the rod of which 
is anchored to the parapet when the gun is placed 
in position. When the carriage recoils the oil 
contained in the cylinder is forced from the front 
tothe rear through small holes in the piston. The 
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TABLE XXIX.—TueE ForcEs ET CHANTIERS DE LA MEDITERRANEE: PARTICULARS OF SIEGE AND GARRISON GUNS 
(CaNnET SystEM, Mopet 1889).—Ca.isres, 24 Cent. AND 27 CENT. ; 9.45 IN. AND 10.63 IN. 









































ao 9.4 Short Gun. 9.4 Long Gun. 9.4 Short Gun. 9.4 Long Gun. 
‘5 in. cent. in. cent. in. cent. in. cent. 
Calibre 9.45 24 9.45 24 10.63 27 10.63 27 
ft. in. metres ft. in. metres ft. in. metres | ft. in. metres 
Total length of gun --| 12 2.08 : 20 5.67 | 6.240 15 11.54 | 4.360 | 23 0.38 | 7.020 
| Ib. kilos. Ib. kilos. Ib. kilos, | Ib. kilos. 
Weight of gun --| 14,903 6760 24,912 11,300 21,208 9620 | 35,575 | 16,140 
re shell ‘te 308 140 308 140 440 200 440 200 
oe powder charge =| 46.2 21 79.4 36 66 30 | 114.6 52 
ft. metres ft. metres ft. metres | ft. metres 
Initial velocity 1312 400 1705 520 1312 400 1705 52 
foot-tons m. tons foot-tons | metre tons foot-tons m. tons foot-tons m. tons 
Striking energy 3686 1141.9 6229 1929.8 5266 1631.3 8920 2763.3 
yds. metres ft. metres ft. metres ft. metres ft. metres 
547 500 1240 378 1604 489 1250 381 1614 492 
_ $1094 1000) 1177 359 1512 461 1191 363 1523 466 
— beanall 1641 1500) 1128 344 1424 434 1141 348 1450 442 
2188 2000; 1086 331 1338 408 1102 336 1374 419 
2735 2500} 1050 320 1266 386 1066 325 1302 397 
foot-tons m. tons foot-tons | metre-tons | foot-tons m. tons | foot-tons m. tons 
547 500} 3292 1019.8 5511 1707.4 4777 1480.0 7952 2463.7 
1094 1000 2969 919.83 4895 1516.7 4336 1343.5 7147 2214.1 
Striking energy at{ 1641 1500) 2726 844.57 4339 1344.3 3985 1234.7 6429 1991.9 
2188 2000) 2524 781.94 3835 1188.1 3715 1151.1 5778 1790.0 
2735 2500) 2356 729.99 3437 1064.9 3479 1077.9 5186 1606.9 
At muzzle 125.5 15.31 212.1 25.87 159.5 19.45 269.5 32.87 
hon ennee in 547 = 500) 112.1 13.67 187.6 22.88 144.8 17.66 | 240.3 29.30 
‘oot and metric 
tons per inchand | 1094 1000) 101.1 12.33 166.7 20.33 131.3 16.02 216.4 26.39 
per cent. of cir-| 1641 1500 92.8 11.32 147.8 18.02 120.7 14.72 194.7 23.75 
pee a ES 2000| 85.9 10.48 | 130.6 15.93 | 112.7 13.75 | 175.0 21.34 
2735 2500 80.4 9.80 117.1 14.28 105.3 12.84 157.1 19.16 
in. cent. in. cent. in. cent. in. cent. 
At muzzle 10 25.4 14.57 37.0 11.85 30.1 17.25 43.8 
Thickness of} 547 500 9.21 23.4 13.31 33.8 11.06 28.1 15.51 39.4 
~engee - abe 1094 1000) . 8.58 21.8 12.24 31.1 10.31 26.2 14.76 37.5 
plate penetrate 99 r » 
(Gavre formula) 1641 1500 8.07 20.5 11.22 28.5 9.72 24.7 13.70 34.8 
2188 2000 7.63 19.4 10.27 26.1 9.25 23.5 12.68 $2.2 
2735 2500 7.28 18.5 9.52 24.2 8.81 22.4 11.73 29.8 
deg. yards metres yards metres * yards metres yards metres 
3 1,569 1435 2,406 2,200 1,591 1455 2,455 2,245 
5 2,476 2265 3,690 3,375 2,532 2315 3,783 3,460 
7 3,324 3040 4,828 4,415 33,90 | 3100 4,969 4,545 
; 10 4,445 4065 6,332 5,799 4,576 4185 6,544 5,985 
7 ——s 15 6,080 5560 8,420 ai 6,260 | 5725 8,754 | 8,005 
20 7,423 6790 10,099 9,235 7,653 7000 10,535 9,635 
25 8,518 7790. 11,428 10,450 8,797 8045 11,946 10,925 
30 9,381 8580 12,441 11,380 9,705 8875 13,008 11,895 
35 10,029 9170 13,153 12,030 10,083 | 9495 13,948 12,755 
cylinder is 55 in. long and 6 in. bore ; the rear end} gun is shifted into the travelling position. The 


is closed with a solid cap and the front by a cap b 
provided with a stuffing-box, the detail of which is 
shown in Fig. 298; a trunnion is forged on 
each side of the cap. On the centre of the 
cylinder a trunnion ring ¢ is shrunk; the front 
and centre trunnions are connected by a 
wrought-iron bar d on each sile, and the centre 
trunnions are also connected by bars g and a 


steel bolt passing through wrought-iron brackets | 


rivetted under the trail. 
in bearings at the lower ends of the suspension bars f, 
which are hung to bolts held in brackets rivetted to 
the under side of the axle-tree. The piston work- 
ing in the cylinder is 2 in. thick and has four holes 
.35 in. in diameter for the oil to pass ; provision is 
made for emptying and filling the cylinder. Fig. 
299 shows a similar arrangement for a 6.3-in. gun, 
but with the addition of a travelling brake F 
worked by a lever B and draw gear C D acting on 
the brake-bar carrying the blocks. The figure 
shows the hydraulic brake cylinder slung into 
position for travelling. 

Figs. 300 to 306 illustrate a hydro-pneumatic 
mounting for a 6.6 in. gun ; the carriage consists of 
two steel brackets, the transom b, and the axle- 
tree d. The iron cylinder g is mounted on trun- 
nions between the brackets, suitable bearings being 
provided on them. Within the cylinder is the 
hollow steel ram h, the upper end of which is forked 
(see Fig. 301) to receive the gun trunnions ; the 
cylinder is closed at the bottom with a steel 
plug finished with a hemispherical projection, 
and inclosed in wrought-iron socket bearings. To 


the axle-tree of the carriage are hung long 
slotted arms m; these pass over the trunnions 
and allow the latter to slide within them, when the 





The centre trunnions rest | 


brake cylinder is shown in the section Fig. 301 ; it 
is surrounded by the outer chamber g, and this is 
connected with the cylinder by the recoil valve i 
and the by-pass valve k (shown in detail at Fig. 
306) within the trunnions. When the gun is down 
in the loading position, the ram fills the cylinder 
as shown in Fig. 301, the chamber being filled with 
| liquid and compressed air. The lever ais for open- 
ing the valve k, and when this is done the air forces 
the liquid under the ram, raising the gun into the 
firing position ; when recoil takes place the oil is 
driven back into the chamber through the valve i, 
and the air is again compressed. The valve k is 
connected with an air-pump and gauge so that any 
desired pressure can be maintained within the 
chamber. As shown in Fig. 303, a pawl / is attached 
to the chamber that can be thrown into a recess in 
the ram to prevent the latter from rising unless 
desired. It will be seen in Fig. 300 that safety 
chains w pass from the side frames of the carriage to 
the top of the radial arms ; these are to check any 
excessive rising movement of theram. The elevat- 
ing gear consists of two straight racks sliding in 
guides and raised or lowered by a pinion driven 
with a worm and friction gear. The racks are 
bolted to long straight bars s which are pinned to 
each side of the gun near the breech. The car- 
riage illustrated is designed for firing over a 
parapet 7 ft. 3 in. high, and admits of a maximum 
elevation and depression of 12 deg. and 5 deg. 
respectively. 

| Fig. 307 illustrates the mounting for a 40-pounder 
breechloading gun for firing over a 6-ft. parapet ; 
the carriage is of light angle-iron and plate-framing, 
the construction of which is clearly shown in the 
\drawing, and the only detail to which attention 











need be called is the elevating gear shown in sec- 
tion in Fig. 308. It consists of an open frame A 
on which the gun rests, one end being pinned to 
the frame and the other to the head of the inner 
screw B which is 2 in. in diameter and .625 pitch, 
left-handed. This screw works within another 
C, 3 in. in diameter, and of the same pitch, but 
right-handed. This screw passes through the 
nut F secured to the bottom of a box casing, 
made with hollow trunnions, one of which works 
in a bearing on front of the transom of the carriage, 
and the other on one of the brackets. A pinion D 
rests on the top of the nut F, and the screw C 
passes through it. Slots and phosphor-bronze keys 
connect the screw and pinion, and the latter gears 
with the pinion E mounted on a horizontal spindle 
passing through one of the trunnions ; a handwheel 
at the other end of this spindle is used to work the 
gear. Mountings of the same character and of 
steel are made for siege guns of 4in., 5 in., and 
Gin. guns. Fig. 309 gives a good idea of the Arm- 
strong system of eclipse carriage for siege guns, 
which have been largely made at Elswick even for 
natures up to 70 tons. The gun is mounted in 
bearings in one end of a pair of long elevating 
levers, the other end being hinged to the frame in 
the pit; these levers are connected together and 
are attached to the end of a ram working in a 
cylinder on trunnions and placed between the main 
girders of the lower frame. The cylinder is arranged 
on the same principle as that above described, that is 
to say, the cylinder is in communication with a 
chamber into which the force of recoil drives the 
oil or other liquid, and compresses the air which is 
afterwards utilised for raising the gun into firing 
position. The pit is covered by a circular shield, 
so that the men working the gun are well prv- 
tected. 

In Tables XXVIII. and XXIX. we complete 
the particulars of the siege and garrison guns made 
by the Forges et Chantiers de la Mediterranée at 
Havre, and we shall now proceed to describe the 
mortars and howitzers made on the Canet system, 
and the various methods of mounting them. 








THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 


(From our New York CorRRESPONDENT.) 
(Continued from page 21.) 

TuHE following day, May 17, opened with one of 
the most important subjects of the session, or at 
all events one of the most thoroughly discussed 
papers of the meeting ; it was by W. F. Dixon on 


Tue Erriciency or Locomotives. 


The author decided that the shifting link valve 
gear was on the whole advantageous, although he 
recognised the two charges against it of, first, the 
slow opening of the ports for steam admission, and 
consequent wire-drawing and loss of pressure, and 
second, the early closing of the exhaust, creating an 
undue amount of compression. 

He decided that with a well-designed link motion 
of liberal proportions the objection of wire-drawing 
has but little weight, and he also decided that 
although the clearance spaces in locomotive cylinders 
are usually larger than desirable, there is a limit 
pretty sharply defined below which it is not best to 
go in reducing them if the link motion is retained. 

To overcome the evils of cylinder condensation 
and re-evaporation (1), steam-jacketting (2), super- 
heating and (3), compounding have been suggested 
and tried. 

That steam-jacketting the cylinders of a locomo- 
tive, taken by itself and not in connection with 
compounding, would result in some little saving, 
may be taken as certain, provided sufficient means 
of draining were used. The application of jackets 
to the cylinders of an ordinary locomotive by Mr. 
Borodin, of Kief, Russia, showed a mean economy 
of steam of about 13 per cent. This, however, is 
probably much greater than could be expected in 
regular day-in, day-out service, and it is still further 
probable that the expense of constructing and main- 
taining the jackets would more than neutralise the 
benefit derived. 

Superheating the boiler steam, to the degree of 
increasing its pressure, before admitting it to the 
cylinders, has been tried several times in locomo- 
tive practice and as often abandoned. The chief 
difficulties met with were : (a) The expense of pro- 
viding and keeping up the superheating apparatus ; 
(b) the difficulty of lubrication, owing to the vapo- 





ENGINEERING. 


ENGLISH SIEGE AND GARRISON 


[Juty 11, 1890. 








GUNS. 
(For Description, see Page 34.) 

















ee 5 











Y 


4 tas ‘ 


gy 


<= 


re 
G 
/ 

Ay 





SE; 
Le 
Ogi ° / 


i 


10032 0 
































= 


S&ction 
thro packing A 


; 


_ Fig 805 


3 

















Jury 11, 1890.) _ ENGINEERING. 37 








ENGLISH SIEGE AND GARRISON GUNS. 
(For Description, see Page 34.) 


= 


per ols 





N 


© | ez 
= =e 


SS BLS Ee 
=== 


_— — — — — 


UA 
G 


} ia 


ty 
7 


a 





S 


pape e f 
HO 


ili 


Mitine 


ILELLETEED ABTEDBEP ODL, 





HU 











CARRIAGE AND BRAKE FOR 40-POUNDER BREECHLOADING SIEGE GUN. 


risation of the lubricants at the high temperature ;| It is tolerably certain, though, that were this to|engine not so much economy in principle as that 
(c) the impossibility of preventing leakage at the | begin and end the advantages derivable from com-/derived from the impossibility of the driver 
stufting-boxes, all vegetable packings charring with pounding, the continuance in favour of the ordinary | being able to dispense with high expansion. He 
the heat and becoming worthless. Nor is it likely single-expansion engine, to the exclusion of the | must have it, whether he wanted it or not. The 
that the metallic packings, now so largely used, | compound, would beassured. The economy shown |author did not, however, think this applied with 
would be able to overcome this last difficulty, for, | by the compound locomotive is usually attributed | the same force to American engines, since in them, 
with a possible exception or two, their prominent to the lessening of cylinder condensation, due to| many of the engines cannot be entirely handled 
features are steel springs and white metal rings. | reducing the range of temperature per cylinder. | with the reversing lever, and if an engine is 
The springs would gradually lose their temper and; When engines with well-protected cylinders are | obtained by compounding, which must be worked 
become useless, while the soft rings, fusible at running at high speeds, it is hard to understand | expansively irrespective of the shortcomings of the 
temperatures of from 250 deg. to 400 deg. Fahr.,| how condensation can take place to any hurtful | valve gear, good results would follow. 
would melt. extent. Supposing that some small amount! It may safely be stated that no locomotive built 
The advantages claimed for compounding are two of steam, say 7 per cent., was condensed at during the last twenty years has been deficient in 
in number. First, economy in the use of steam|each stroke, why expanding in two cylinders, | adhesive weight after once getting its train well in 
and, consequently, fuel ; and, secondly, a more one presenting twice the area of the other, should motion, notwithstanding the slight and unreliable 
uniform pressure on the cranks. The latter, diminish it, is almost beyond comprehension. At evidence adduced to the contrary. In other words 
although largely incidental, is held by some engi-| slow speeds, however, the benefit of compound- the mean effective pressure in the cylinders when 
neers, rightly or wrongly, to be the greater of the | ing is beyond dispute, as witness the success of the | running at all fast is quite insufficient to cause the 
two, as a more uniform crank pressure, followed to system both in marine and stationary work ; but tractive force to exceed the adhesion. A feature 
a logical conclusion, means greater durability of | the bulk of the compound locomotives so far built | of any substantial change in locomotive design will 
parts, and a possible lengthening of the life of tyres, | has been for express passenger traffic. |then probably be a method of increasing the co- 
caused by the reduction of wheel slipping. Sir Frederick Bramwell claimed for a compound | efficient of adhesion at starting, for although many 
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devices tending to this end have been experimented 
with, we still, in default of something better, have 
to rely on mere dead weight, a large proportion of 
which is useless at other times, to get the trains 
away from the stations. 

The author thought 60 per cent. a good showing of 
efficiency for a well-designed bituminous coal-burn- 
ing boiler. This paper, as stated, was very fully 
discussed by the experts present, but there did not 
seem to be any conclusions reached. It would 
seem from this discussion that the locomotive was 
in an embryo state, or perhaps in one of transfor- 
mation, and that it would develop later into a per- 
fect machine. It was certain that none of the 
speakers entirely approved of any existing form of 
engine. 

Reports. 

The report of the condition of the Society showed 
a membership of 1183. The report of the com- 
mittee to memorialise Congress in regard to some 
— recognition of the services of the late John 

iricsson, member of this Society, showed pro- 

gress, and it is to be hoped that their efforts may 
result in some substantial testimonial of the great 
inventor. 

The report of the committee on ‘‘A Standard 
Method of Conducting Duty Trials of Pumping 
Engines ” was then “cj 

The object stated was as implied by the title, it 
being designed to have a standard, not alone for 
making tests, but to be used in drawing contracts 
for construction. They attributed the variety of 
results due to the varied nature of the coal unit. 
They recommended the existing unit of 100 lb. of 
coal be abolished, and 1,000,000 heat units be used, 
or an evaporation of 10.355 lb. of water at 212 deg. 
per pound of fuel. They also thoughtthe performance 
of the engine and of the boiler should be treated 
separately. They desired to have the heat supplied 
to the entire plant, including all the accessory parts 
of the engine, considered. They would retain the 
plunger displacement system of measurement, but 
would have the slip of the pump also taken into 
the account, so far as this is produced by the 
leakage of the plunger. They would omit the work 
of overcoming the friction of the water in passing 
through the passages and valves in the pump, but 
would include the work expended in friction of 
both the forceand suction mains. The data to be 
determined apart from that relating to the plunger 
displacement are the indication of a pressure gauge 
attached to the force main, and that of a vacuum 
gauge attached to the suction main, and the vertical 
distance between the centres of the two gauges. 
No air should be allowed to enter the pump 
cylinders during the test. 

The following are the formule : 

1. Duty 

= foot-pounds of work done 


= : —. x 1,000,000 
total number of heat unitsconsumed ”—’ 


=A(P+p+ M xLxN, 1,000,000 (foot-pounds). 
2. Percentage of leakage 
C x 144 
~AxLxN 
8. Capacity = number of gallons of water discharged in 
twenty-four hours : 
_Ax Lx N x 7.4805 x 24 
a ae Dxi44# 


-x 100 (per cent.) 


(gallons). 


4. Percentage of total frictions 


"LEP _A(P+tp+s)x LxN 
- Tiss 


D x 60 x 33,000 
es a 
=fi- A(Pipxs) x Lx *] x 100 (per cent.) 
A. xM.E.P.xL, xN; 
Or, in the usual way, where the length of the 
stroke and number of strokes of the plunger are 
the same as that of the steam piston, this last 
formula becomes : 
Percentage of total frictions 
=f 1— A(Pipts) 
A, x M.E.P. 
In these formule the letters refer to the following 
quantities : 
A=<Area, in square inches, of pump plunger or piston 
corrected for area of bed ee Fy (When one 
is used at one end ~~ the correction is one-half 


the area of the rod. there is more than one 
rod, the correction is multiplied accordingly). 


| x 100 (per cent.) 





P=Pressure, in pounds per square inch, indicated by 
the gauge on the force main. . 

p=Pressure, in pounds per square inch, corresponding 
to indication of the vacuum gauge on suction 
main (or pressure gauge, if the suction pipe is 
under a head). The indication of the vacuum 
gauge, in inches of meg may be converted 
into pounds by dividing it by 2.035. i 

s=Pressure, in pounds per square inch, corresponding 
to distance between the centres of the two 
gauges The computation for this pressure is 
made by multiplying the distance, ex in 
feet, by the weight of one cubic foot of water at 
the temperature of the pump well, and dividing 
the product by 144; or by multiplying the dis- 
tance in feet by the appropriate quantity, found 
in the following Table. The quantities in this 
Table are computed from the weights of one cubic 
foot of water at the various temperatures, as 
given by D. K. Clark in his ‘‘ Rules and Tables,” 
which also correspond to Charles T. Porter’s 
figures in his work on the “ Richards’ Steam 
Engine Indicator.” 


Weight of 1 Cubic Foot 


Temperature of Water in 
of Water divided 
by 144, 


Pump Well. 
Deg. Fahr. 
32 


‘4307 
"4303 
14298 


L=Average length of stroke of pump plunger in 


eet. 
N=Total number of single strokes of pump plunger 

made during the trial. 

A, =Area of steam cylinder, in square inches, cor- 
rected for area of piston rod. The quantity, 
A, x M.E.P. in an engine having more than 
one cylinder, is the sum of the various quanti- 
ties relating to the respective cylinders. 

L, “a length of stroke of steam piston in 


eet. 
N, =Total number of single strokes of steam piston 
during trial. 
M.E.P.=Average mean effective pressure, in pounds per 
square inch, measured from the rae tera ia- 
rams taken from the steam cylinder. 
LF; oledientel horse-power developed by the steam 
cylinder. 

C=Total number of cubic feet of water which 
leaked by the pump plunger during the trial, 
estimated, from the results of the leakage test. 

D= Duration of trial in hours. 

H=Total number of heat units [B.T. U.] consumed 
by engine=weight of water supplied to boiler 
by main feed pump x total heat of steam of 
boiler pressure reckoned from temperature of 
main feed water + weight of water supplied 
by jacket pump x total heat of steam of boiler 
pressure reckoned from temperature of jacket 
water+ weight of ony other water supplied x 
total heat of steam reckoned from its tem- 
perature of supply. The total heat of the 
steam is corrected for the moisture or super- 
heat which the steam may contain. For mois- 
ture, the correction is subtracted, and is found 
by multiplying the latent heat of the steam by 
the percentage of moisture, and dividing the 
product by 100. For superheating the correction 
is added, and is found by multiplying the 
number of degrees of superheating (i.e., the 
excess of the temperature of the steam above 
the normal temperature of saturated steam) 
by 0.48. No allowance is made for heat added 
to the feed water, which is derived from any 
source, except the engine or some accessory of 
the engine. Heat added to the water by the 
use of a flue heater at the boiler is not to be 
deducted. Should heat be abstracted from the 
flue by means of a steam reheater connected 
with the intermediate receiver of the engine, 
this heat must be included in the total quantity 
supplied by the boiler. 


The total and latent heats may be found by re- 
ference to the Tables of the Properties of Saturated 
Steam, from Charles T. Porter’s treatise on the 
‘*Richards Steam Engine Indicator.” The pres- 
sures given are reckoned from zero Fahrenheit. 
To convert the gauge pressure to that referred to 
the zero basis, the barometric pressure is to be 
added to the corrected indications of the gauge. 
When the barometer indicates 29.92 in., the pres- 
sure to be added is 14.7 lb. per square inch. For 
other indications of the barometer, the correspond- 
ing pressure may be found by using the multiplier 
0.491. 





They would first subject the plant to a preli- 
minary run under working conditions to deter- 
mine the temperature of the feed water, or in case 
of more than one supply, of the several tempera- 
tures. The main test of the boiler and engine is 
then carried forward, and during this test the 
weights of the various supplies of feed water are 
determined, and the remaining data needed for 
making the computations. Finally, as soon as 
practicable after these tests are completed, the rate 
of leakage through the pump is measured, with the 
engine at rest. 

As to the duration of the test, it appears to the 
committee that, so far as the main trial is concerned, 
which is practically a feed-water test, it need not 
be prolonged more than ten hours, unless, in that 
time, appreciable errors should be produced by 
inaccuracies in the observations of the height of 
water in the gauge glass. The duration of the 
boiler trial might, with good reason, be made 
longer, were it not that the results of the boiler test 
are independent of those of the duty trial. It is 
desirable to reduce, if possible, the number of 
hours of the trial to such a point that the time 
expended upon the work, including that required 
in preparation for the beginning of the test, and 
that spent in bringing the test to a close, shall be 
such that thesame expert, without undue physical 
exertion, may have the test under his continuous 
supervision from beginning toend. This is feasible, 
where the length of the duty trial, according to the 
plan proposed, does not exceed ten hours. 

The report was quite elaborate, and space only 
permits the foregoing general glance at it. The 
Society were so pleased with the committee’s work 
that it was unanimously resolved to continue it, 
and then as an incentive to other work of similar 
character, a committee of seven was appointed 
to examine and determine the comparative eco- 
nomy of simple and compound locomotives. 


WorkKING oF Rarttroaps BY ELECTRICITY. 


The author, Mr. Wallis E. Hall, predicted that 
the time is near at hand for the change contem- 
plated in his title. He thought the concentration 
of power a great gain and would locate stations 30 
to 40 miles apart. 

The question of attainable speed enters as a 
factor for the speed to which an engine can safely 
be driven is known to have its limits—and which, 
to all appearances, we are now closely approaching. 
The piston speed of an engine with 24 in. stroke 
and 68 in. diameter of driving wheels, travelling 
at 60 miles per hour, would be about 1400 ft. per 
minute. An increase in the diameter of driving 
wheels, with the object of decreasing the number 
of strokes, makes the engine correspondingly 
weaker, so that two sharp horns of a dilemma are 
placed before him who —_ to design an engine 
to haul the increasing weight of trains at a high 
speed. The questions of parts and velocity of 
steam are mentioned in passing. The resistance of 
trains is now quite positively known to increase 
about with the square of the velocity which would 
enter as a function in the power to be given to a 
motor to drive a train at a desired speed. With 
such a means, however, the speed is limited only 
by the power which is given in its design, and is 
determined more by what the conditions of the 
service will stand. 

With electric motors it would not be necessary to 
have track tanks and water standpipes distributed 
closely throughout the line, which means consider- 
able trouble and expense for maintenance, 
attention, and repairs (especially through the 
winter season). The delay, too, where freight 
engines are not equipped with water scoops, is 
apparent ; and even this latter method of filling 
tanks is beginning to show its effects upon the 
schedule which it is possible to make on lines 
which are worked closely to their limit. Nor would 
it be necessary to carry the dead weight of tender 
with contained water, which is hardly as easy an 
accompaniment as its name would imply. In this 
connection it might be well to mention the annoy- 
ances from cleaning fires, as is required in freight 
service where the division is a long one. As all 
trains would not be climbing heavy grades at the 
same time, he believed a 60 horse-power engine 
could supply an equivalent for 100 horse-power. 

his paper received considerable handling, but 
the chief attack was made by a gentleman who sub- 
mitted data so evidently compiled in haste and so 
full of palpable errors that the force of his argu- 
ment was entirely lost. The general tone of discus- 
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sion was, however, against electricity on long lines 
as an economic factor. 

Several papers were then read which may be very 
briefly noticed. Professor Carpenter presented two 
papers, one on the ‘Comparative Test of a Hot Water 
and a Steam Heating Plant.” This showed the steam 
used 22.5 per cent. more coal than the hot water. The 
other paper was on the ‘‘ Use of Kerosine in a Steam 
Boiler,” and showed the oil prevented scale, and 
that now in the boilers was softening and disappear- 
ing ; also that the oil tended to preserve the parts 
and acted in a cleansing manner on the steam traps 
and pipes. They used about 2 dols. worth of oil 
per annum. 

Following this came ‘‘ Determination of the Sen- 
sitiveness of Automatic Sprinklers,” by Mr. A. F. 
Nagle. This was written to correct errors about 
the temperature at which sprinklers work. The 
oven test, by placing them in an oven and raising 
the temperature, is the common method ; this is 
affected by the size of the oven, and the question of 
time is not taken into account. The thermometer 
he also found a source of error. The latter should 
be carefully tested, and its time of action noted. 
The area of the oven should be calculated, and what 
Mr. Nagle termed thermal minutes determined. 
Professor Jacobus described at length the tests 
demanded by the New York Board of Fire Under- 
writers, extracts from which may be condensed into 
the following : 

1. Tests in the oven to determine sensitiveness 
and reliability of action. 

2. Tests by applying direct flame at intervals to 
the head, to determine reliability of action. 

3. Tests of distribution and rate of flow of water 
through the heads. 

The most prevalent and dangerous defect usually 
found in sprinkler heads is the sticking of the valve 
to its seat after the releasing device has operated. 
To test the heads thoroughly in this respect the 
first and second tests, in addition to being made 
on the new heads, are repeated on heads that have 


been connected to piping and subjected to the action | C 


of water and of brine for about three months. The 
action of the water and brine for three months has 
caused the valves of many heads to stick, so that 
they would not open under ordinary pressure. 

Professor Jacobus’s discussion was in reality a 
paper on this subject, and was well presented and 
listened to with much interest. 

(To be continued.) 





MISCELLANEA. 

Some settlement has taken place at the Hawkesbury 
Bridge, New South Wales, one of the piers having moved 
4in. No fears as to the safety of the structure are, how- 
ever, entertained. 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom for the week ending June 2, 
amounted, on 16,187 miles, to 1,448,44/., and for 
the corresponding period of 1889, on 16,059} miles, to 
1,412,077/., an increase of 127? miles, or 0.7 per cent., 
and an increase of 36,367/., or 2.5 per cent. 


Messrs. Hayward Tyler and Co., hydraulic engineers, 
ask us to state that owing to the renumbering of the 
houses in the street, their London address is now 90 to 
92, Upper Whitecross-street, though this change implies 
no alteration in the position of their offices, which are in 
the same place they have occupied for so many years. 


The drawings and plans for a new heavily-armoured 
battle-ship, to be constructed at Chatham, have been re- 
ceived at that dockyard from the Admiralty. The new 
vessel is to be named the Barfleur, and she is to be 
hastened forward in her construction in order to be ready 
for launching in the course of the ensuing year. 


_ We may remind intending competitors that in connec- 
tion with its Doncaster meeting of 1891, the Royal Agri- 
cultural Society of England is offering a first prize of 
100/., a second prize of 50/., and a third prize of 25. for 
the best combined P sop thrashing and finishing 
machine, to be worked by steam, and adapted to the pre- 
paration of corn for market, and that the entries for this 
competition close on Friday, the Ist August next. 


Dr. Elliott, of the University of Edinburgh, out of a 
total of 39 candidates, has been appointed professor of 
engineering at the University College of South Wales and 
Monmouthshire. He will enter upon the work of the 
organisation of his department, planning out the neces- 
sary buildings, &c., at once. r. Turpin, who is a 
graduate of the University of London, and a first-class 
man in the natural science tripos at Cambridge, has been 
appointed lecturer and demonstrator in chemistry at the 
same college. 


, An article in the Allahabad (India) Pioneer gives some 
interesting particulars concerning the tunnel that has just 
been completed through the Khojak on the railroad from 
pee to Candahar. The Khojak Pass is 7500 ft. above 
the sea and about 2000 ft. above the level of the surround- 
ing country. The tunnel pierces the range at right 





angles, and its course is therefore due east and west. It 
enters the hill about 1000 ft. below the crest of the pass. 
The length of the tunnel is 12,600 ft., or 24 miles approxi- 
mately, and it will carry a double line of rails. 


A company has recently been formed with the object of 
constructing a Metropolitan Railway at Vienna. It is 
proposed to serve the suburban districts in four lines, 
which will connect these localities with one another, and 
with the stations of the Austrian main lines. The new 
lines are to be either underground or on viaducts as 
circumstances dictate, but edkes ings are everywhere 
to be avoided. The capital sonal is put down at 
35,000,000 florins, and to insure the raising of the capital 
and the success of the scheme, the company ask to be 
exempted from taxation, both by the Government or the 
municipality for a period of thirty-five years. 


During the recent gas strike in Leeds, which left the 
town in darkness, Mr. Wilson Hartnell, of the Volt 
Works, Leeds, did a smart piece of work in lighting 
throughout the works of the Yorkshire Post. At one 
o’clock in the day excavations were commenced in the 
basement of the building to provide room for the driving 
pulley and the necessary foundations for the dynamo, 
Countershafts and pulleys had to be turned and bored 
for the driving belts; and at 10.50 p.m. the dynamo 
started —- with forty lamps of 50 candle-power, 
twenty lamps of 20 candle-power in the composing room, 
and six 100 candle-power lamps in the machine room. 


Some six months ago the Birmingham and District 
Association of Foremen and Draughtsmen was organised, 
and it has since met with a very gratifying success. 
During this period papers have been read ‘‘On the 
Modern Direct- Acting Pump,” by Mr. J. Floyd, and 
**On the Locomotive,” by Mr. C. O’Brien, both of which 
led to interesting discussions. The Association alread 
numbers sixty-five members, and five candidates are still 
awaiting admission. For the benefit of our Birmingham 
readers we may state that the secretary is Mr. C. O’Brien, 
of 15, Fulham-road, Spark Hill, Birmingham, and from 
him full information of the objects and scope of the Asso- 
ciation can be obtained. 


The want Bill Committee of the House of Com- 
mons on Wednesday last passed the Bill which confirms 
the provisional orders recently pm by the Board of 
Trade for the electric lighting of a portion of the parish 
of St. Mary, Lambeth, the —_ of Islin 
parishes of Clapham, Wandsworth, and Putney. The 
powers for the electric lighting of these parishes are all 
conferred upon the House to House Electric Light Supply 
ompany. Provisional orders were also conferred for 
lighting the parish of St. James’s, Westminster, by the 
St. James’s and Pall Mall Electric Light Company, and 
the whole of the parish of St. George-the-Martyr, South- 
wark, and a portion of the parish of Camberwell by the 
London Electric Supply Corporation, 


On Wednesday last, Professor T. M‘Kenny Hughes 
delivered a lecture at the Mansion House, on “Is there 
Coal in the South-east of England?” in the course of which, 
he laid before the apres the evidence on which geologists 
relied, when they stated that there was a strong proba- 
bility of the coal basins extending right across the south 
of England. In the discussion which followed the lecture, 
Mr. W. Whitaker referred to the Government boring at 
Chatham, which has now been carried down to a depth of 
1000 ft., and stated if coal was found within the next 
400 ft. or 500 ft., the product would not go into private 
pockets, but into the public purse. He further suggested 
that the Essex marshes at the mouth of the se 
might be used for experimental borings, for in that 
locality there was no scenery to be spoilt by the workings. 


The new quick cruiser Barham made a second attempt 
on Wednesday morning at Portsmouth to complete her 
contractors’ eight hours’ machinery trial with open stoke- 
holds. At the previous trial the thrust-block bearings 
displayed such a degree of weakness that it was found 
necessary to prematurely cease steaming. In the mean 
time the supports to the bearings had been stiffened and 
several feet added to the height of the funnels. The 
alterations answered their purpose admirably, but in 
other respects the trial proved a failure. During the 
third hour, when a speed of about 17 knots had been realised 
with an inch of air pressure in the stokeholds, and when 
the engines were exerting more than their contract power, 


on, and the 


the tubes of several of the boilers began to leak, and the | has 


ship returned into harbour. The 
ready for further trial for some time. 


Mr. Bernhofer, an Austrian engineer, has recently tried 
the effect of adding ——— soda to Portland cement 
mortar and exposing the same to the action of frost. The 
mortar consisted of 1 litre of cement, 1 litre of lime, with 
3 litres of river sand, mixed with a solution of 1 kilo- 
gramme of crystallised soda in 2 litres of water. The ex- 
periment commen at 7.30 p.m. on December 9th, 
1890, and lasted till 10 a.m. on December the 10th, a 

riod of 144 hours. During the night the temperature 

ell to 314 deg. below zero, and at the finish of the experi- 

ment was still 15? deg. below zero (Cent.), at which 
time the specimens were placed in a hot oven where 
they remained for three hours. At the expiration of 
this time it was found the extreme cold had had no dis- 
advantageous effect on the setting of the specimens, and 
the experimenter accordingly concludes that the addition 
bao enables Portland cement to withstand the action 
of frost. 


Some interesting experiments with the Brennan i eer 
were carried out last week on the coast of the Isle of 
Wight. An old collier brig of about 500 tons burden was 
taken in tow by H.M.S. Seahorse and towed ata speed 
of about 10 knots an hour past the torpedo’ station. As 
the brig passed this point the torpedo was launched at it 


arham will not be 





and rapidly approached its object, and on nearing the 
vessel somewhat astern of it, turned and followed it, 
finally striking it on its starboard quarter. As the weapon 
contained 3001b. of blasting gelatine the destruction of the 
brig was very complete. The Brennan torpedo has 
already been described in our columns, but we may repeat 
here that it is driven by two fine steel wires which are 
coiled upon drums inside it. When the torpedo is launched 
these wires are wound upon two drums 4 ft. in diameter 
by a 100 horse-power engine on shore. In this way the 
drums inside the torpedo are set rotating and actuating 
the screws which propel it forward. ‘The steering is 
effected by modifying the speed at which either wire is 
wound up on shore. 


The quantity of coal brought to London by rail and 
canal during the month of June was 602,748 tons, and by 
sea 380,026 tons. For the same month last year the quan- 
tities were respectively 474,921 tons and 289,873 tons. 
For six months to date the quantity brought by rail was 
4,081,203 tons, as against 3,820,998 tons in the correspond- 
ing period last year, while the quantity brought by sea 
was 2,463,665 tons, as against 2,357,090 tons. The total 
imports of coal into London during the last six months 
thus show the very large increase of 366,780 tons. This 
increased importation is fairly distributed between the 
different ports sending coal to London, whilst four of the 
= rsa coal - carrying lines—viz., Midland, North- 

estern, Great Eastern, and Great Western—divide 
between them the increased quantity brought by rail. 
The prices for coal have been very high during the six 
months, the average being 19s. 1d., although the duty 
payable to the City authorities is 9d. per ton less than in 
the corresponding period of last year, when the average 
price was 16s. 4d. 


Mr. Von Borries’ rule for the diameter of the low- 
pressure cylinder of a compound locomotive is : 
@u22D 
— , 
ph 
where d = diameter of low-pressure cylinder in inches, 
D = diameter of driving wheel in inches, p = mean effec- 
tive steam pressure per square inch (after deducting in- 
ternal machine friction), h = stroke of piston in inches, 
Z = tractive force required, usually 0.14 to 0.16 of the 
adhesion. ‘The value of p depends upon the relative 
volumes of the two cylinders, and from experience indi- 
cator experiments may be taken as follows : 


Ratio of Cylin- ? in Percentage p for Boiler 


Class of Engine. of Boiler Pres-| Pressure of 
| der Volumes. | aso 176 1b. 
Large tender engine 1: 2 or 1: 2.05 42 74 
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Tenders are being invited by the New South Wales 
Government for the supply of pipes for the purpose of 
duplicating the existing line of water mains from Pott’s 
Hill to Crown-street, Sydney. The tenders are to be 
alternative, one to embrace the portion of the line in 
wrought iron or steel, and the balance in cast-iron pipes. 
The other tender will be for cast-iron pipes alone. Of 
wrought-iron pipes, 4ft. in diameter, 2500 tons will be 
required, in conjunction with 10,000 tons of cast-iron 
pipes, and these would be sufficient to make a continuous 
ine from Pott’s Hill to Sydney, composed of wrought 
and cast-iron pipes. If it should be determined to use 
cast-iron throughout, the total amount of pipes re- 
quired will be 18,000 tons. Tenders will be received 
until October 15 of this year, and they are invited in the 
colonies, and from all parts of the world. The contract 
for the supply must be completed within ten months 
from the date the tender is accepted, and it is expected 
that the laying of the pipes will occupy six or eight 
months after this date. Special provision has been made 
for the shipment of certain pipes and “‘specials,” whereby 
the laying of the duplicate line may be commenced im- 
mediately after the arrival of the first shipment of 
material. 


Tank engines +. /1:2.150r1:2.2 71 


A committee of the American Railway Master 
Mechanics’ Association, in a report on the efficiency of 
the link as compared with other valve motions, state that 
nowhere is *‘ the survival of the fittest more pronounced 
than in railroad practice, and that in America the link 
outlived allits rivals. It has, they say, been urged 
against the link that it is not a scientific or true 
mechanical motion. This may be true, but the fact 
remains that fairly good results are obtained from it; 
that it will take more punishment in the shape of rough 
usage and neglect, and cost less to make and repair, than 
any form of valve motion now being experimented with 
on locomotive engines. They further state that poor 
results obtained from a locomotive are often unjustly 
char to the valve motion, when the cause may 
found in contracted steam ways, leaky valves and pistons, 
and similar defects, and in conclusion they add that no 
valve motion brought before them is more efficient for all- 
round work, and general utility, than a well-designed link 
with large bearing surfaces. As for the Strong valve 

ar, for which very high claims have been made, Mr. 

ss Kells, of the New York, Lake Erie, and Western 
Road, reports that on his line they have found the link 
motion fully as economical in coal and more economical 
on maintenance of the valve gear. 





Tue Surz Canat.—The transit revenue collected by the 
Suez Canal Company in May amounted to 235,200/., as 
compared with 217,111/. in May, 1889. The aggregate 
revenue collected to May 31 this year nema how- 
ever, to only 1,150,721/., as compared with 1,197,366/. in 
the corresponding period of 1889. 
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PROFESSOR N. BELELUBSKI, ENGINEER, ST. PETERSBURG. 


(For Notice, see opposite Page.) 


Fig4.Section A.B. Fig.5 Section a.b. 


BETAS DONT MRM ANT A 
AAA 


S WWW’ 
EDSON SS SSS HOH SHS 
I : 


SSSSSS SSS SHAH HSA SHS SS 


LEGG 
KY 
RN 


4 GAGs 
OS! 
WS 


Z 
oy No 


GIALLO. GL 
COLVIE DA: YZ GA SEO 
g GAZ 


tht: 
SSS 
Ditenee 


hed 


RCA SNORR 
LSS SSS 
SSooosy 
> : 


Lobe 


DP rr 
ALAA 









































20 Metres | 
8 





WATER SUPPLY OF NOTTINGHAM. 
Tue revenue of the Nottingham Corporation Water 
Works for the year ending March 25, 1890, showed an 
increase of 866/. 5s. 5d. as compared with 1888-9, while 
the working expenses were 220/. 8s. 5d. less than in 
the previous year. After paying annuities and interest 


on loans and consolidated stock, and the annual con- | 


tributions to the renewal fund, and the different 
sinking funds, the ultimate balance of profits available 


for disposal by the Town Council, in aid of the rates or | 
otherwise, amounted for 1889-90 to 2540/. 1s. 4d. Mr. | 
L. T. Godfrey, the borough water works engineer, | 
states in his annual report, that the whole of the | 
machinery is in an efficient condition, and fully capable | 


of performing with ease the demands which for some 

ears to come are likely to be made upon it. In the 
Basford district the engines have undergone the usual 
repairs ; the grounds have received more than ordinary 
attention, the trees and shrubs requiring thinning, re- 
planting, &c. During the autumn of last year an 
electric fire alarm was fixed at Mapperley reservoir to 
communicate with this station in case of a fire upon the 
Mapperley Hills. By this means the engines can in 
case of necessity commence to pump over the stand- 
pipe, and so give a good pressure of water within three 
minutes of any alarm being sounded. The engines at 
the Bestwood Station have been thoroughly overhauled, 
the boilers scaled, the tower and other parts of the 
building repointed, and tie-bolts fixed in the walls of 
the porchway, which were giving hy in consequence of 
vibrations caused by the engines. The most interest- 
ing work here has been improvements effected in the 
efliciency of the force pumps, which formerly delivered 
only 82 per cent. of their capacity. By means of an 
improved suction valve (the whole of the work upon 
which, excepting the casting, was done at the corpora- 
tion workshops), the engineer has raised the efficiency 
to 95.40 per cent., this being equivalent to an addition 
of 16 gallons pumped for every stroke of the engine. 
The improved valve has only at present been applied 
to one engine, but the engineer trusts that the other 
engine will 


98138 


| year. At the Papplewick Station, the waste land has 
| been levelled and turfed, so that the machinery is now 
quite protected against drifting sands. At this station 
the force pumps, which were allowing 10.50 per cent. 
of water to slip back, have been more effectively dealt 
with than even those at Bestwood, and they now prac- | 
tically lift their full capacity. In addition to this two 
new auxiliary ram pumps have been attached to the 
main pumps, whereby the surplus water, which had 
| hitherto flowed back into the well, is forced into the 
reservoir. An arrangement has been introduced so | 
that when the well-bucket begins to fail, water can be | 
drawn back from the main to keep the main pump | 
supplied. The amount of this ‘‘ flow back ” is regulated | 
by an automatic valve, and registered through a meter, 
thereby indicating the condition of the well-bucket, 
and the probable time when it will require changing. 
The amount of water undelivered, or ‘‘ loss on pumps,” 
which many engineers contend cannot be reduced below 
5 per cent., has been reduced to below 2 per cent. 
Perret’s patent furnaces have been fixed on approval 
to the boilers at this station. They burn an inferior, 
and consequently cheaper, class of fuel by means of a 
forced draught; and the engineer hopes after their 
trial at Papplewick to report that they have fulfilled 
expectations. A considerable increase in the demand 
for water in the Eastwood district has compelled the 
engineer to work the small special engine for a longer 
period. One of the principal causes of this increased 
consumption is the continual leakages from the large 
mains on the roads in this district. These leakages are 
| entirely due to the sinking of the road in consequence 
of mining operations carried on below ; and itis greatly 
to be regretted that neither protection nor compensa- 
tion can be obtained for the expense incurred through | 
this subsidence. During the past year the engineer 

has been able to more fully investigate the storage | 
capabilities and resources of the reservoirs. From an. 
extended series of experiments he finds that at their | 
highest working levels there was only, under maximum | 
conditions of consumption, 1.39 days supply, and at | 











be working quite as well, if not better, next | 


their lowest working levels under similar conditions, | 
only 0.68 of a day’s supply. It will be seen that even 





with an average supply of water, it would be necessary 
under conditions which might occur at any time during 
the summer months, to rely upon the pumps to a great 
extent. Thereare now 249 miles of water mains in 
Nottingham, 7} miles of which were laid during the 
past year, resulting in the supply of 651 additional 


| houses, exclusive of trade supplies. Strenuous attempts 


have been made to cope with the enormous waste 
continually going on, and during the past year 28,209 
taps were releathered. 








A New Frenou Canat.—The French Minister of Public 
Works has just inaugurated a canal from the Aisne to the 
Oise. The length of the canal is 1# miles. It has been 
constructed in order to facilitate traffic by water between 
the north and the east of France ; it will obviate a pre- 
viously existing détour by way of Compiegne, and it willalso 
relieve traffic from certain difficulties attending the navi- 
gation of the Aisne. Altogether the canal, although in 
itself of no t length, will reduce a voyage between the 
north and the east of France by no Jess than 36} miles. 
The works upon the new canal comprise two canal 
bridges, thirteen sluices, and a tunnel 2628 yards in 
length. The piercing of this tunnel was attended with 
considerable difficulties. 


ARTESIAN WELL Borinc.—Messrs. C. Isler and Co. 
of Southwark, have recently completed artesian bored 
tube wells for the following brewers: Mr. J. A. Chad- 
wick, Burton Brewery, Wrexham, where the depth 
reached is 331 ft., and the water rises 10 ft. above the 
surface. Mr. J. W. Wright’s brewery, Leeds; an in- 
exhaustible supply has been tapped a few feet deeper 
than the depth of the orginial well ; formerly, the supply 


‘could be exhausted after a few hours’ pumping. At 
| Messrs. Ridley, Cutter, and Firth’s Manor Brewery, 


Newcastle-on-Tyne, an inexhaustible supply has been 
obtained, also at Messrs. Carter and Co., Mineral Water 
Works, Bristol; at Watford, close to Messrs. Wells’ 
Brewery, a 120-ft. tube well has been completed in a 
little over a week. Among the other works Messrs. Isler 
are engaged upon, may be mentioned the Ely Brewery 
Company, ad near Cardiff, and the Kelsterton Brewery 
Company, Kelsterton Brewery, Flint, Mr. Kops’ Brewery, 
Fulham, S.W., at Sturry, near Canterbury, and at North 
fleet, Kent. 


- 
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THE CLYDE COAST SERVICE. 


TuE magnificent flotilla of passenger steamerstrading 
in the estuary of the Clyde has, this year, had more 
than the usual number of additions made to it, and all 
the new steamers are of interest. Many of the old 
craft, too, have been overhauled, some of them have 
had new engines, and generally the respective owners 
have shown a commendable spirit of enterprise. The 
competition is very keen. A few years ago passengers 
all sailed from the Broomielaw at Glasgow, but now 
the journey to the coast is made half-way by trains, 
the escaping of the nauseous smells of the upper 
reaches of the 1iver being regarded as more than 
compensation for the little addition to fares. The 
charges, however, are probably less than on any other 
river, all things considered, The three railway com- 
panies have suitable lines for coast traffic, the 
Glasgow and South-Western carrying passengers to 
Greenock, the North British to Craigendoran on the 
opposite side of the river, and the Caledonian to 
Gourock, which is further out on the firth than the 
other places named. 

The Caledonian Company in the past two years have 
made great efforts to secure the coast traffic, and they 
are succeeding in a sufficient degree toalarm the other 
railway and private competitors, Last year they had 
two or three fast steamers engaged in the service from 
Gourock new wharves,* and this year they have 
added three new steamers to the fleet. These steamers 
do not belong to the railway company—Parliament last 
year refused them powers to own them—but they are 
the property of the Caledonian Steam Packet Com- 
pany, which is so closely allied to the railway company 
as to be the same so far as the public are concerned. 
Formerly the Caledonian Company worked, although 
it did not own, the line to Wemyss Bay Pier, on the 
Ayrshire coast, but recently they purchased the con- 
cern, and now instead of chartering steamers they are 
utilising their own vessels for the traffic from that pier. 
A new line, too, has been opened to Ardrossan, which 
the Caledonian work, and from that port also they are 
now running a steamer. A reference to the map will 
show how extensive the company’s advantage is 
for all coast traffic. They are on equal terms with 
their opponents, the North British Company, in the 
upper part of the estuary—in many cases they have 
an advantage—and the result of the competition is 
that passengers may travel very comfortably by rail 
and steamer, to any point between Glasgow and 
Rothesay for between Ils. 6d. and 2s. 3d. In the 
lower part of the firth the Caledonian may be said to 
have all the advantage, for although the Glasgow and 
South-Western, their only opponents in Ayrshire, may 
compete by steamers from Fairlie or Ayr, they cannot 
do so with any degree of success, as they have no 
steamers of their own, nor are they likely of them- 
selves to purchase them, while their lines, being some- 
what circuitous, do not admit of the same rapid transit 
from city to seaboard as do those of the Caledonian Com- 
pany. If the amalgamation of the South-Western and 
North British em mes is authorised by Parliament— 
the Bill has already passed through one House—more 
strenuous 0 come will be offered. There are already 
distinct indications of this. The North British, pre- 
sumably in the full confidence that the Amalgamation 
Bill will be passed, are arranging to purchase Troon 
and Irvine harbours on the Ayrshire coast, the former 
belonging to the Duke of Portland, and the latter to 
the Harbour Trustees. The trustees are asking forty 
to fifty years’ purchase of the profits, taking the average 
of the three past years. For a number of years the 

rofits have averaged 1000/., last year they were 2288). 

he two ports, with Ayr, owned by the Glasgow and 
South-Western, which is being amalgamated with the 
North British, are important as cargo ports, so that 
the mineral traffic is heavy, but already mention is 
made of possible extensions to suit rapid transit from 
the city to the seaboard. 

An evidence of the great competition not only among 
railway steamers, but also among privately owned 
vessels, is afforded by the racing of as many as three 
or four steamers for a pier on the firth, and this has 
become so pronounced in recent years as to be almost 
dangerous. Lately the Pilot Board caused semaphore 
signals to be placed on the principal piers, so that the 
piermaster could regulate the traffic by indicating 
which of the contending crafts is to have the preference. 
He usually decides according to the distance, and this is 
not always an easy matter when steamers are approach- 
ing from three of the four points of the compass. The 
i att however, is a good one, and has worked 
well. 

The most important of the Caledonian Company’s 
new steamers is the Duchess of Hamilton, built and 
engined by the Messrs. Denny, of Dumbarton. This 
vessel is conducting a service to Arran, and so com- 
plete are the arrangements that the distance between 
Glasgow and Arran is accomplished in an hour and a 
half. <A special train known as the Arran express, 
made up of bogie carriages, similar to those lately 


* See ENGINEERING, vol, xlvii., pages 326 and 510. 





illustrated and described by us (vol. xlix., page 194), 
drawn by a large bogie engine, convey the passengers 
from Glasgow to Ardrossan—a distance of 30 miles in 
38 minutes. In the external decoration of these car- 
riages the Caledonian Company have made a decided 
departure, having painted them ‘‘ cream” and ‘‘ choco- 
late” tints, instead of the dark sombre colours with 
which the public are so familiar. At Ardrossan the 
Duchess of Hamilton is boarded and the trip to Brodick 
across the firth, made in 36 minutes, the vessel 
maintaining the excellent results got on speed trials. 
Running between the Cloch and Cumbrae Lights 
the speed attained was 18.09 knots, notwithstanding 
that there was a beam wind causing a considerable 
list. A premium of 3000/. was paid the builders for 
speed in excess of the guarantee. The steamer since 
she started has been giving every satisfaction to 
owners and the travelling public, doing her work par- 
ticularly well and keeping good time. 

The Duchess of Hamilton is a smart-looking vessel ; 
she is 250 ft. long between perpendiculars, 30 ft. beam, 
and 10 ft. 6 in. depth moulded, the gross tonnage being 
570 ft. She is propelled by a pair of surface-condens- 
ing diagonal engines upon the principle introduced and 
used by Mr. Walter Brock of Messrs. Denny’s firm, 
whereby all the working parts are brought to the top, 
and within view and reach of the engineer. Instead of 
having the valve outside of the low-pressure cylinder, 
Mr. Brock has placed it above it and it is worked by his 
own type of gearing. Not only is the space of theship 
economised in this arrangement, but all the parts are 
more accessible for overhauling. We hope to illustrate 
the arrangement in an early issue. The cylinders are 
34} in. and 60 in. in diameter respectively, and the 
stroke of piston 5 ft. 

Steam is supplied to the engines by three boilers of 
the Admiralty type working under forced draught on 
the closed stokehold system. The fans are driven by 
Messrs. Brotherhood’s three-cylinder noiseless engines. 
The steam pressure is 115 lb. to the square inch. The 
boiler feeding is done by Weir’s independent pumps 
through their combination check valves, which dis- 
penses with surface and blow-off cocks and pipes and 
which are used for circulating the water in the boilers 
while raising steam. 

A remarkable feature of the vessel is her great beam. 
Although about 50 ft. shorter than the favourite 
Columba she has 3 ft. more beam, and the Columba is 
an usually broad beam steamer of the class. Indeed, 
in these steamers Messrs. Denny appear to have solved 
a problem which proved somewhat difficult to the de- 
—— of high-speed paddle steamers in such cases 
where length and draught had to be limited. In many 
of the coasting ports, circumstances demand short 
steamers and light draught. Amongst these may be 
named Calais, Ostend, the Channel ports, and 
many in the kingdom which need not be particularised. 
Under these circumstances beam was required for 
stability and to admit of the extensive deck saloons 
now demanded in first-class steamers. These condi- 
tions as to dimensions made high-speed difficult of 
attainment ; but, as a result of a long series of careful 
experiments in their tank, Messrs. Denny have suc- 
ceeded in producing a model to meet the demands as 
to dimensions and at the same time to so reduce the 
resistance to the minimum. The proportion of length 
to beam in the Duchess of Hamilton is 8.3 to 1, but in 
the case of the vessels Princesse Henrietta and Prin- 
cesse Josephine, the proportion is 7.9 to 1, while in 
the Princess Victoria, for the Stranraer and Larne 
trade, it is 8.8 tol. By this attainment, through their 
tank experiments, Messrs. Denny have done a service 
to marine construction. 

This extra breadth adds to the promenading space, 
which is very extensive. The promenade deck ex- 
tends from stem to stern. Forward and aft it is 
carried on stanchions, The captain’s bridge is forward 
the funnel, and affords him a capital look-out. 

The internal arrangements of the vessel are most 
satisfactory, and the fittings handsome. The saloon 
abaft the machinery on the main deck is 60 ft. long 
and the whole width of the steamer. The woodwork 
is walnut, with mahogany pilasters, enriched with 
hand-painted gilt panels. The ceiling is panelled with 
wood, painted cream colour, relieved with gold. 
Settees with spring seats, covered with Moquette, are 
placed athwartship, Pullman style, while reading and 
writing tables are arranged at convenient intervals. 
Light is obtained by large square windows along either 
side of the vessel, and these are draped with spring 
blinds, with curtains in terra cotta and tan colours. 
At the forward end of the saloon is the ladies’ cabin, 
while at the after end there is a sliding door, with 
stained glass panel and a fine painting of the Duchess 
of Hamilton. This door gives access to the quarter- 
deck. On the lower deck aft is the first-class dining 
saloon, having accommodation for ninety passengers. 
The saloon is decorated in pale blue, and upholstered 
in old gold frieze velvet. Tne smoking-room is up- 
holstered in brown buffalo hide. Forward of the ma- 
chinery is the accommodation for second-class pas- 
sengers, with a saloon on the main deck for seating 
100 passengers, while underneath is a dining saloon. 





The crew, numbering about twenty, with sixteen 
stewards, are housed in the fore part of the ship. 

The deck machinery is very complete. The vessel is 
lighted by electricity, generated by dynamos and 
motors supplied from Parsons’ well-known works on 
the ‘I'yne. They are on the turbo-generator prin- 
ciple, making about 10,000 revolutions per minute. 
There are about 100 lamps, and the work of fitting up 
the installation has been carried out by Messrs. Denny’s 
electrical staff. Indeed all the work, including the 
decoration, has been done by the firm, and is demon- 
strative of that artistic taste and excellent workman- 
ship which characterises their ships. 

The Marchioness of Breadalbane and Marchioness 
of Bute are the names of the two other steamers added 
to the Caledonian Company’s fleet. They were both 
built by Messrs. John Reid and Co., Port-Glasgow, 
and engined by Messrs. Rankin and Blackmore, 
Greenock. These vessels are similar in design, and 
closely resemble the Caledonia, built by the same 
firms, and illustrated and described by us at the time 
(ENGINEERING, vol. xlvii., page 510). The dimensions 
are: Length, 200ft.; beam, 22 ft.; and moulded 
depth, 7 ft. 9 in. ; the draught being 4 ft. 3in. The 
proportion of beam to length, it will therefore be 
noticed, is considerably less than in the case of the 
Duchess of Hamilton. In addition to the usual wing- 
house, there is a deck saloon house both before and 
abaft the machinery space. These saloons extend the 
whole width of the ship. The after deck-house is 
handsomely decorated with lincrusta and small panels 
having hand-painted scenic views. The furniture con- 
sists of movable couches, settees, chairs, &c. The 
dining saloon is forward, and is about 20 ft. long. 
Steerage passengers have a saloon forward. The pro- 
menade deck extends for 150 ft. of the length of the 
vessel and the whole width. 

The engines of both these steamers were constructed 
by Messrs. Rankin and Blackmore, Greenock, and 
they are similar in every respect to those of the Cale- 
donia which we illustrated and described (see Enet- 
NEERING, vol. xlviii., page 220). The cylinders are 
30 in. and 54 in. in diameter respectively, with a 
piston stroke of 5 ft. The cylinders are placed 
tandem and work on a single- throw crankshaft. 
One piston-rod stuffing-box takes the place of two 
between the cylinders and allows the low-pressure 
cover to be removed without disturbing the high-pres- 
sure cylinder. Steam is supplied to the engines in 
each vessel by two boilers of the Navy type, work- 
ing with forced draught on the closed stokehold 
system. The fans are worked by one of Messrs. 
Alley and Maclellan’s Westinghouse engines. The 
working pressure in the case of the Marchioneses 
is 100 lb. to the square inch instead of 90 lb. in the 
Caledonia, last year’s vessel, and the boilers are 
larger. The extra power thus obtained drove the new 
vessels faster by } knot per hour. The Marchioness 
of Bute had a very stormy day for trial but maintained 
an average of 17 knots, while running with the wind 
the speed was 17.56 knots. The speed of the Mar- 
chioness of Breadalbane was 17 knots. Much of the 
credit of the innovations and improvements in these 
steamers is due to the skill and enterprise of Captain 
James Williamson, the manager of the Caledonian 
Steam Packet Company. 

These innovations have been very largely discussed, 
especial in regard to the tandem engines and the adop- 
tion of forced draught. Mr. John F. Rankin, of the 
engineers’ firm, at the trial trip recently of one of the 
vessels, took credit for having introduced into a paddle 
steamer for the first time the Admiralty system of 
forced draught, the steamer being the Ozone, built five 
years ago, and he claimed that the ‘ old-fashioned 
wasteful engines and haystack boilers” had been 
superseded and would before long ‘‘ be relegated to the 
limbo of the scrap heap.” In thus speaking of the 
single-cylinder engine Mr. Rankin has raised a hornet’s 
nest about his ears. His remarks have led toa lively 
semi - scientific discussion in the leading Glasgow 
journal, in which several engineers have joined, rang- 
ing themselves on two sides. Into the historical part 
of the discussion it is not necessary to go. Several 
— are urged against the forced draught compound 

ts, notably their vibration, while it is urged that 
years ago some of the Clyde steamers were equally as 
speedy, and a long list of famous crafts have been men- 
tioned. But after all the question is one of relative 
speed with economy, and this can only be put to the 
test in a most thorough manner. 

Mr. R. Darling, of the North British Steam Packet 
Company, whose steamers probably compete more dis- 
tinctly than any others with those of the Caledonian 
Company, has thrown down the gauntlet. He says 
he will be glad to demonstrate that the North British 
Clyde steamers, without forced draught, barring ex- 
ceptional circumstances, are equal, if not superior, in 
speed to anything of their size. He promises a fair 
trial and not ‘‘ with a superflous number of firemen.” 
The North British boats are not old, the Lucy Ashton 
is comparatively new; they have, with an excep- 
tion or two, single-cylinder engines, and their deck 
saloons are not so large as in the Caledonian vessels, 
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The tests ought to be made by independent engineers, 
and probably the most eligible parties to take the 
matter up are the direztors of the Institution of Ship- 
builders and Marine Engineers in Scotland. We com- 
mend the proposal to Mr. Ebenezer Kemp, the presi- 
dent, who is closely identified with the question of 
steamsnip efficiency. The Clyde is undoubtedly the 
best possible district for such tests. 

It is difficult at all times to come to a correct esti- 
mate of the comparative first cost of steamers and their 
machinery, regarding which there is also a controversy, 
because the cost of labour and material is so fluc- 
tuating ; but in view of the importance of the whole 
financial cost, it would be desirable to have it tho- 
roughly investigated, and we see no reason why a 
committee of competent marine constructors could not 
draw up specifications for vessels with the two types 
of engines on a common basis as regards cost of labour 
and material. Mr. Darling says if he asked a good 
shipbuilder now for a boat 180 ft. by 21 ft. by 7 ft. 3in., 
with single diagonal engine to drive it at 16 knots, it 
could be obtained for about 9000/7. On the other hand, 
if he asked for the same dimensions and speed with 
compound engines, he would be met with the reply, 
**Tt cannot be done; you must allow 2 ft. more beam, 
and about 10 ft. more length to carry the extra weight ; 
a little more depth may also be necessary, and more 
strength of hull, especially abaft engine space.” The 
price for this, he says, would be over 14,000/. The 
point is certainly an interesting one. 

Another new vessel, recently added to the Clyde 
fleet, is the Royal Mail steamer Adder, running 
between Greenock and Belfast. She is remarkable for 
speed, having, it is said, attained on the measured 
mile at Skelmorlie 20} knots per hour, and on an ex- 
tended trial on the Clyde a mean of 19? knots. The 
advantage of the high speed is that passengers may 
leave Edinburgh in the morning for Belfast, have 
from 24 to 3 hours ashore there, and return home the 
same evening. This service was started last year, the 
steamer Cobra taking up the run.* 

When the Cobra was built the intention was to run 
her from Ardrossan to Belfast, and the length of the 
vessel had to be limited to suit the harbour. In the 
case of the new steamer, however, this was not 
the case, so that the Adder is 17 ft. longer over all 
and 15 ft. longer between perpendiculars, and her 
depth is 6 in. more; but the beam is the same. The 
dimensions of the new vessels are: Length over all, 
292 it. ; length between perpendiculars, 280 ft. ; beam, 
33 ft.; and depth to promenade deck, 22 ft. The 
tonnage is about 1000. The arrangement of the ship 
is exactly the same as her predecessor, and as we illus- 
trated her in our issue of August 2 last year, it is only 
necessary now to mention one or two of the general 
details. The promenade deck extends from stem to 
stern. On it there are two private state rooms 
elegantly furnished. On the main deck the principal 
apartments of the ship are situated. Forward the 
sides of the ship are carfied up to the top deck, 
providing a protected promenade for steerage 
passengers. From this there are two passages aft, 
alongside the engine and funnel casings. Abaft 
the paddle-boxes the sides of the ship are left open 
above the main deck bulwarks to give light and venti- 


lation to the main deck saloon, which has large square | ¢ 


windows along each side. The saloon is finished in 
solid mahogany and the upholstering is of fine crimson 
velvet. Occupying the whole afterpart of the main 
deck is a large smoking-room finished in oak and up- 
holstered in brown morocco, and fitted with seats, 
revolving chairs, and tables. Thedining saloon is on 
thelower deck. It is in oak with maple panels. For- 
ward of this saloon is a ladies’ boudoir, fitted in walnut 
with satinwood panels, whilst the upholstering is in 
old gold. Careful attention has been paid to sub-divi- 
sion by nine bulkheads. An installation of electric 
light is provided. 

The machinery is similar to that in the Cobra, illus- 
trated on the two-page engraving in our issue of July 
26, 1889 ; but the token are slightly increased in size, 
and the diameters of the cylinders made 1} in. and 1 in. 
respectively greater, being in the case of the high 
pressure, 514 in., and in the low pressure 93 in., while 
the stroke is 6 in. longer, being 6 ft. This increase in 
power, with the additional 15 ft. in length, resulted in 
a”gain in speed of one knot. The engines developed 
about 5500 indicated horse-power. The Cobra, it ma 
be mentioned, is engaged in service on the Welsh 
coast, where her speed and sea-going qualities and the 
elegance and comfort of her internal fittings have made 
her a favourite. 

It may appear a stretch of imagination to refer to 
a vessel trading from Stranraer and Larne as a Clyde 
steamer, but whenit is noted that this vessel, the 
Princess Victoria, runs in connection with a train 
from Glasgow as well as Carlisle, the inclusion of this 
noteworthy new steamer is appropriate. To this 
vessel, built by the Messrs. Denny, we have already 
referred, in reference to proportion of length to beam. 
The vessel is 280 ft. long, 35 ft. 6 in. beam, and 14 ft. 





* See ENGINEERING, vol. xlviii., pages 150 and 151. _ 





deep, or 22 ft. to promenade deck. There is a rudder 
forward, working inside the stem, so that when 
traversing port the vessel need not turn until clear 
away. ‘lhe internal decoration of the vessel is as 
artistic as the Duchess of Hamilton, so that it is not 
necessary to enter into a detailed description. Special 
arrangements have been made for carrying cattle, and 
700 cattle and a number of horses can be accommoda- 
tion, and for ventilating the lower decks powerful fans 
have been provided. There are two trimming tanks 
for adjusting the draught of the ship. There are seven 
water-ti is belhende carried to the main deck. The 
electric lighting dynamo is by Messrs. Holmes, New- 
castle, and it is driven by a Tower spherical engine. 
There is steam steering gear, and the bow rudder 
may be worked from the steam windlass forward. 
The propelling machinery is of the same type as 
that already described, and the cylinders are 51 in. and 
90 in. in diameter respectively, with a stroke of 5 ft. 
6in. There are four boilers of the return tube type, 
with steam at a pressure of 115 lb. to the square inch. 
The vessel on trial between the lights on the Clyde 
developed a speed of 19.77 knots, and on her station 
has made fast passages, with the result that the popu- 
larity of the route has been greatly increased, and the 
Belfast Chamber of Commerce has made representations 
through a deputation in favour of the mails from the 
north of Ireland to England being carried by this route. 
The distance by sea being short, the probabilities of 
stoppages by fog are reduced to the minimum. 





NOTES FROM THE SOUTH-WEST. 

The Telephone in the West.—The trunk line of the 
Western Counties and South Wales Telephone Company 
which will connect Weston-super-Mare with Bristol and 
other locally important centres, was formally opened on 
Tuesday. 


The ‘‘ Pallas.”—The Pallas, which is one of six second- 
class cruisers which are being built for one of the Aus- 
tralian governments, from the designs of Mr. W. H. 

hite, was commenced July 1, 1889; and as she has now 
been completed, herconstruction has extended over exactly 
twelve months. Each of the six cruisers has a displace- 
ment of 2575 tons, and all of them are to be ready for sea 
in afew months. The length of the Pallas is 255 ft. ; her 
breadth is 41 ft., and her mean load draught is 15 ft. 6 in. 
She will be propelled by engines of 7500 horse-power indi- 
cated under forced draught, and she is expected to attain 
a speed of 19 knots per hour. Ata natural draught and 
4500 horse-power, her estimated speed is 164 knots per 
hour. Her bunkers will hold 300 tons of coal. She will 
carry eight 4.7 in. and eight 3-pounder quick-firing guns, 
exclusive of machine guns and torpedoes. 


Cardiff.—The steam coal trade has been dull, orders 
having been comparatively scarce ; the best qualities have 
made 14s. 3d. to 14s. 6d. per ton, and secondary ditto 
13s. 6d. to 13s. 9d. per ton. There has been little demand 
for bituminous coal; No. 3 Rhondda has been offered 
freely at 13s. 6d. per ton. Patent fuel has been tending 
downwards. Coke has shown little change; foundry 
qualities have made 22s. 6d., and furnace qualities 19s. 6d. 
per ton, free on board at Cardiff. 


More Coal in the Rhymney Valley.—A thick vein of 
steam coal has just been struck at Llanbradach Colliery, 
which is situated about 2} miles above Caerphilly, and 
which is the property of the Cardiff Steam Coal Collieries 
ompany (Limited). About fifteen months since two 
seams of house col were found at this colliery at depths 
of 250 and 264 yards respectively. Since that time sink- 
ing has proceeded uninterruptedly, passing through other 
thin seams which are usually found overlying steam coal. 
On Friday a seam was penetrated to a depth of 4 ft., and 
a bore has been put down 2 ft. further without reaching 
the bottom of the seam. 


The ‘* Neptune.”—The Neptune, 6, steamed out of 
Devonport Harbour on Monday, and, proceeding at once 
outside the breakwater, made an hour’s trial of her machi- 
nery, which was satisfactory. She returned into the 
Sound, where her compasses were adjusted, and after- 
wards left for Portland to carry out target practice. 


New Steamship Company.—A new company, to be called 
the Barry, Carditi, and Bristol Steam Carrying Com- 
pany, Limited, with a capital of 20,0002. in shares of 1. 
each, is about being registered, and will carry on business 
at Barry Dock in the carrying trade. Pleasure boats will 
also run in connection to Weston, Ilfracombe, Bristol, 
Burnham, &c. Land is about being taken from the Barry 
Dock and Railway me for the erection of ware- 
houses, &c., at Barry Dock. 


Newport.—A committee of the Tyne Commissioners 
which is coming to inspect the Welsh ports, will be in 
Newport on Saturday. The local commissioners will 
accompany the Tyneside gentlemen down the river and 
through the docks. 

Rhondda and Swans:'a Bay Extension Railway.—This 
line will be completed to Treherbert in the course of a 
fewdays. The formal opening of the line will not take 

lace until the loop line to Swansea is completed. This, 
it is expected, will be effected in about six weeks. 


Cymmer.—Mr. C. Weston and his mining engineer, 
Mr. W. Lewis, visited Cymmer last week to examine the 
Nantybar property, and they secured one seam of coal 
above the river. They are anxious to secure some of the 
seams above, but Mr. B, M. Davies gave them to under- 
stand that he would only let one seam. He is, however, 





prepared to let the lower seams from No. 1 Rhondda to 
the lowest. A site has been selected for sinking. 

Vale of Glamorgan Railway.—This line, which has been 
taken up by the Barry Dock and Railways Company, will 
connect the Barry Dock with a large portion of the South 
Wales coalfield. 


Great Western Railway.—The Great Western Railway 
Company has considerably improved its South Wales 
train service this month. y new expresses run, 
Cardiff will be placed within about four hours of 
London. A morning express will leave Paddington 
at 9.45 a.m., via the Severn Tunnel for Newport, 
Cardiff, Swansea, Milford, &c., a connection with 
this train being established with Brecon, via New- 
port. Another new down train is to leave Paddington at 
3.5 p.m. for Swansea, also via the Severn Tunnel. This 
train will connect at Swindon with trains to Weymouth, 
Gloucester, Cheltenham, and Hereford ; and at Landore 
with a train to Llanelly, Carmarthen, &. New quick 
up trains are also being run from New Milford, Swansea, 
and Cardiff. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Engineers’ Wages.—A meeting of the members of the 
Amalgamated Society of Engineers, and also of the Steam 
Engine Makers’ Society, employed in the foundries, 
machine shops, and erecting works of Bramley, Stan- 
ningly, and ley, and also of all the non-society men in 
the above districts, was held on Saturday to consider their 
present position, and the advisability of making a united 
application for an advance of 2s. per week. After the 
matter had been thoroughly discussed, it was unanimously 
resolved that an all-round application should be made for 
the advance named. 


Yorkshire Coalowners and the Locomotive and Gas Coal 
Contracts.—The placing of the contracts for the supplies 
of locomotive oa gas coal have this year created more 
than ordinary interest. With regard to the railway con- 
tracts it may be stated that the Midland have accepted 
tenders at 10s. 6d. per ton for the ensuing year. The 
Manchester, Sheffield, and Lincolnshire Railway Company, 
who only contract for six months, have accepted tenders 
at the same price. The Great Northern, whose contracts 
will have to be fixed shortly, are expected to fall in with 
the same terms. The present price paid by the North- 
Eastern Company is lls. per ton up to the end of 
December. The contracts for the Hull and Barnsley will 
soon be in the market, and it is expected they will not go 
outside their own district for supplies. The price in 1888 
for the best South Yorkshire hards was 6s., in 1889 it was 
8s. 6d., and now it is 10s. 6d, an advance of something 
like 75 per cent. With regard to the gas coal contracts 
an advance of about 1s. 6d. per ton has been made all 
round, and as Mr. Jones, a past-president of the Gas 
Managers’ Association, assumes that one-ninth of all the 
coal raised is taken for gasmaking purposes, the advance 
is a most important one. 


Davy Brothers, Limited.—The eighteenth annual meet- 
ing of the shareholders in this engineering firm was held 
in Sheftield on Tuesday, Mr. David Davy presiding. A 
dividend was declared at the rate of 22s. 6d. per share, 
making, with the interim dividend paid in January last, 
74 per cent. for the year, in addition to which 1000/. was 
written off goodwill account. 


The Stove Grate Trade.—A large meeting, representing 
the whole of the workmen employed in the stove grate 
department at Thorncliffe Iron Works, belonging to 
Messrs. Newton, Chambers, and Co., Limited, has 
been held this week. It was stated that the agitation was 
not so much for an advance ; the men wished to emphati- 
cally condemn and protest against the ‘ bullying” con- 
duct of foremen. It was resolved that a branch of the 
National Union of Stove Grate Workers be established. 
A deputation is to wait upon the employers to demand an 
advance of 10 per cent., and to report to a future meeting. 








Coat 1n Victorta.—Several members of the Victorian 
Coal Commission have returned to Melbourne, after a 
tour in South Gippsland. A good seam of coal 4 ft. 
thick was inspec at Jumhana. At Currumburra, 
ae Lock, and Nyora, promising outcrops were 
observed, 





LocoMorivEs ON THE Mapras RAILway.—The number 
of locomotives on the Madras Railway at the close of last 
year was as follows : Tank, 14; passenger, 2 ; goods, 133. 
The stock of tank engines was increased by two in the 
second half of last year ; on the other hand, the stock of 
goods engines was reduced by two. The number of 
engines in running order upon the system at the close of 
1889 was 117. The number of engines repaired in the 
second half of last year was 46, while the number of 
engines awaiting repair at the close of December, 1889, 
was 34, 





A Supmartne Arr-Ticut Boat.—The Goubet, a sub- 
marine air-tight boat built on a plan which enables it to 
dive down straight in deep water, is interesting French 
naval authorities. Her performances are said to eclipse 
those of the Gymnote, which dives on a gradual a and 
betrays its presence by disturbing the water. The most 
remarkable feature of the Goubet is that it can be steered 
in any direction and at most surprising angles, all at great 
speed. The Gymnote is about 52 ft. long and just high 
enough to stand up in. Its motive power is an electric 
engine of 55 horse-power worked by accumulators, This 
motor puts the screw in motion. The downward motion 
is effected by working horizontal rudders, 





[Jury 11, 1890. 


G 
Z 
m4 
(3) 
(3) 
Z 
0 
Z 








*yX9U 1990300 JO} -unF sfqeisn{pe AIM WoT WZYZNOIM oI spoI-SaTy00U 


pus 94} e10Joq ponsst oq 07 ApaxT] Oq Jou [ILM sIOFIqQIYXO 
ysylig oy} 10% spepout Arequountduioo pues semojdip 944 
4Vt]} UOTFVULIOJUT PoAtooed ysul sey ‘UOIZIQIYXG streg oy} JO 
UOTZIG YSILIG OY4 1OJ oFVZO[ACT SALBUOISSIUIUIOD 94%] O44 
‘poom uvutoniy, A1uey TIG—‘sggt ‘NOILIGIHXGY SIUVg 





‘syed SuryIOM oy} [Te 0} Burpy | 
goqny Joddoo 441M soursae oy} Jo 4u0I; OY} 04 poyorsge 
e1e Soxog [IO [eJoUl-uNy ‘“UOTZwOLIQN] JO suvoW oY} 
0} peqJoaep Useq sey oreo peroeds ATsnonuTyU0D uN oq 





0} sduind osoyy o[qeue OF, ‘pus yore 42 sBulrveq [ejout 





« VIEANNTOO » 


-400 94, ‘19430303 pos10y useq oaey pur [9048 a1” 
Speoyssolo pue sporl-uoysid oy, ‘worZeIqIA quoAold 
0} 88 os yno pofeids ‘suumnjoo uort-yy3noiM 4YySIIq XIs 
0} Suryjoq 10; sopmnd osey} uo 4svo ele qoog = “301444 ut 


| owrn00%e year Sutrnsut Aqoseyy ‘3u14408 uo 4e Jeputy 
| -£o 04} YIM O113U90NI0D petog oIe puUe SI9A00 JopuT;AD 
| W10730q 94} YIIM 4svO OIe SopINs proysso1o oy, 


“Bur 
-J1B4S Ul 4SISSe 07 YSoyo OATVA oINSseId-MOT OY 07 UIeOZS 
einsseid-ySIq yluIpe 0} poqgy st oapea Arequouroddns 
[[eus W ‘aaTvA Opl[s HO, @ YT pony st aepurtAo ons 
-soid-yS1y oyy, ‘8x00 uleip poxoed soqsoqse yuoqed 
§,90URIME] YIM pozzy ore pure ‘[o048 yooys YAM posse] 


‘AVHONIAYIA ‘SUAANIONA ‘AULINTI 


SS AHAL 





dOud SHNIONG 


“Ul 6 JO aYOI48 B YIM ‘oInsserd MoT | 943 puv ‘aye7dpeq oy} Jo uorz10d ev Bururs0y Jyey JOMOT 
‘ur QT ‘emmsseid Sry ‘ut §g Suteq sseputyAo oy} ‘yout | oy} ‘WOT 4S¥O Jo SI BuIsvo oy, ‘1oJOUIvIP UI ‘UI FI ore 
erenbs sad *q] OOT Jo ornsseid wes & 10j 9[q'ezINs ‘ad Aq | soyouviq eSreyostp pue uoYONs oyy, ‘seulsue ureur 
uumnjoo punoduioo poydnoo oy} jo ore saulsue oyy, | prvoqieys oy} J0J oUO pue 410d 944 10x OU { prvog uO 
“pedisep | peray atom ‘aMoys se ‘sJosOM, ‘ouIsuUe punoduioo o4e1 
Jl poyoouuos oq uvo Aoy yey} os sdumnd oy} usemy0q | -edes e Aq 4oorrp uaatip yove ‘sduind om ore o10y J, 
pepraoad osye ore sSatdnoy “4yeysyxUeIo oY} 03 Burqoor | *¥10 7 
-U0d 10} SButfdnoo pes10j pros Zutaey ‘se_puids ozuoiq | MoNY pue uozduIeyynog useM4oq p10DeI UO oBesse 
esouvsueu uo pafay ole pue ‘[ejJoW-uNns o1e soSIp | 4so}svy 04} epeul A[QUOD0I YOIyA pu ‘oury UvoLoUy 
ey, ‘stutol edid Aue Sutqanystp ynoyyim poaourel | -Binqurep oy} 40} ‘peoyuexsg ‘sparey ‘sassopy Aq 4[INq 
Buteq ostp oy} jo yiused ‘durnd oy} Jo jyey 1eMO] 043 | “eIquin[o;) JoUIee}8 MOIOS-UIM} 04} Joy ‘mMeysuTUIIg 
ul Zutoq ‘e#1eyosip pue uoyons oyy, ‘se#uepg opisqno | ‘poywry ‘seABuey, ‘sassopy Aq ope soursue Suidund 
Aq oseq outsua oy} 0} puv 10430903 pozjoq ore sduind | Sutzepnorto oy} Jo MorIA oATqoodssod v oAOGe OAIT TAK 


ere sroputtfo oy, 








‘SHAONVL ‘SUSSHN Ad CALONULSNOO 


ONIGWOAd TWOOATHINYHO 

















BRIDGE OVER THE RIVER BELAJ 


PROFESSOR N. BELELUBSkj), 








4 


eis ose P ] / 
x po & 
ne : -34xTa Ye Yi 


i“ 2x 


* 
% 


\ ange Y, 
— 
x Ve 


Sele 
‘= 


Jandy NQOI+%Z 


a. 4X 3nV¥eg 


Yxe 


Fig33.\'s 


(98/3) 
Neo 


Hig.14. Sections oF Upper 
i 


Boom. 
II - 


. 


4x4 Y 
wT 
N22. 


N22. 
6 xe 3555. 9! 


40.4 


Mesime 


P 
2 


“0° 


40... 


§034%% 




















ni 
GATS Sex Te 
q nad a ee ‘ 4>3 ¥%e 


953 xI 





Sia eee ee 
2 


‘ 


35 


(For Noti 


N25. NG : 
A 
Li SS 


Al. 


& 
~ 
5x32xhe 


a a ae CS OC) 


>> 2 @ @ 1° 





Jit SAMARA-UFA RAILWAY, RUSSIA. 


KI, GNGINEER, ST. PETERSBURG. 


Page 41.) 


0 Ki. r 
N°6. SAx*I KY 640% 


L < S , NOS. < ANS, Ne 10, 
ive 


5x3 x6 


\e 


& dete WS4« 3% 























1, 


Su digeds a4 © (77,>, 5 6xd« 
FL 3h FA. TIKI 


N28. 


Big.15. Sections of Lower Boom. 
VII VII 


iw 
24 


er | 

















JuLy 11, 1890.] 


ENGINEERING. 


45 








AGENTS FOR ‘“ ENGINEERING.” 


and Wenizel, Kirntnerstrasse. 

CatouTra: G. C. Hay and Co. 

Epinsured : John Menzies and Co., 12, Hanover-street. 

France, Paris: Veuve J. Boyveau, Librairie Eti re, 22, Rue 
de la Banque; M. Em. Terquem, 31>is Boule Hausmann. 
ats Berd m4 vertisementa, Agence Havas, 8, Place de La Bourse. 

e below’ 
ee, Messrs. A. Asher and Oo., 5, Unter den Linden. 


Mulhouse.” H. Stuckelborger. 
ulhouse : u 
Guaseow: William Lo’ 
Iraty: U. Hoepli, Milan, and any office. 
LIVERPOOL : Mis. Taylor, a 
MANCHESTER : John Heywood, 143, Deansgate. 
QUEENSLAND (SoutH), Wakaes: Gordon and Gotch, 
——. Townsville : T. Willmetc and Co. 
Rorrerpam: A. A. Kramers Son. 
ba 4 Sratas: Sole Agent, W. H. Wiley, 58, East 10th-street, New 
or! 
= MELBOURNE: Melville, Mullen, and Slade, 262/264, Collins- 
1b. 


NOTICE TO “AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the publisher, Mr. CHARLES 
GILBERT, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our Sole Agent for the United 
States, Mr. W. "H. Wiley, 53, East 10th- -street, New York. The prices 

of Subscription (payable in advance) for one year are: For thin 
(foreign) rea edition, 12. 16s. Od.; for thi ; rdinary) ~— 
edition, or if remitted to Mr. Wiley, 9 dollars for 

and 10 dollars for ber ity 











ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first four 
lines or under, and eightpence for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 

teed. Terms for displayed advertisements on the wrapper 
and on the inside es may be ge on application. Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the 
rent week’s issue must be delivered not later than 
6p.m, on b pein In consequence of the necessity 
for going to ay Le egg a portion of the edition, 

or stan: 





alterations g Advertisements es be 
received not later than 4 p.m. on W after- 
noon in each week. 


The sole ‘Agents for Advertisements from the Con- 
tines’ x4 Europe and the French Colonies are the 
NCE HAVAS, 8, Place de La Bourse, Paris, 


SUBSCRIPTIONS, HOME AND FOREIGN. 
ENGINEERING can be supplied, ee free, direct from the 
publisher, at the following rates, for lve Months, payable in 





advance, 
For the United Kingdom.............:.. £1 
» India, China, Japan, Borneo, riartth Java, Masila, Burmah, 
and Straits Settlements : 


Thee Pe ME bécedecess ,~ o¢ 6 
the Continents of * Europe ‘and ae ‘aaetins New 
Zealand, and most other countries: 
Thin paper copies.........006 £116 0 
Thi £2 0 


ick 
All accounts are payable to the publisher, Mr. CHARLES Gruparr. 
Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 
Post Office Orders payable at Bedford- street, Strand, W.O. 
— peg wr og when sent by Post Office Order, should 
be advised to the 


Forei and Colonial Subscribers receiving 
Sear ete Copies through News-Agents are re- 
ques to communicate 


© fact to the Publisher, 
together with the Agent’s Name and Address, 


Office for Publication and Advertisemen 
85 and 36, Bedford-street, Strand, London, W. 
TaLuGRaPHIC Appress—ENGINEERING, LONDON. 
TELEPHONE NuMBER—3663, 


ENGINEERING is registered for transmission abroad. 


NOTICE.—THE FORTH BRIDGE. 


In consequence of the number of “ENGINEER- 
ING” of February 28th having been completely ex- 
hausted on the day of publication, the Publisher 
begs to say that a reprint of the descriptive matter 
and Illustrations of the above Bridge has been 
issued, printed throughout on Special Plate Paper 
and bound in Cloth, Gilt Lettered, price 5s, (post 
free, 5s. 6d.) This reprint consists of seventy-two 
pages royal 4to, and is illustrated by nineteen Page 
and Two-Page Plates, and 157 Figures in the text. 


Nos, 

















Corenre. 
PAGE 
EiSOPOGONG os casccncsecavect rast | Tl srotes deviaasnauwan 
Books Received .......... 81|| Notes from “Clev eland and 


The Mineral Resources of | the Northern Counties .. 48 
Bolivia ilustrated) .... 31 i ‘* The City of Paris” ra 49 
| 





Modern French Artillery. The Social Status of Civil 
No. XXVII. (Illustrated) 34 | Engineers .............. 49 
The American Society of Railway Brakes in India .. 50 
Mechanical Engineers.... | Engineers in India ........ 50 
Miscellanea.............006 The Royal Agricultural 
Water Supply of Notting- "| Society’s Engine Trials at 
MN 64 oe cutiaeanveeaevun 40 || Go 50 
Bridge over the River | Centrifugal Force “and the 
Belaja ; Samara-Ufa Rail- \ Theory of Propulsion .. 50 


way, Russia (Illustrated) 41| The Vogelsang Propeller oo OF 


The Clyde Coast Service.... 42) Manufacturing in Australia 51 
Notes from the South-West 43 || Brewers’ Coppers.......... 51 
Notes from South Yorkshire 43) Our Boys............. ~ 






Centrifugal Pumping En- i Patent Office Library 51 
gines for the s.s, ‘‘ Colum- Boiler Explosions. . 61 
bia” (Illustrated)........ 44! Notes from wes ne North. 52 
Recent Scotch Railway || Industrial Notes .......... 53 


Policy and Progress...... 45 |Trial of a opaboock and 
Deposited Copper.......... 46|| Wilcox Boiler (Zilus.).. 53 
Winding-Up Companies.... 47 || Engineering” Patent Re- 
The ‘‘Electrophonoscope” 47: cord (Illustrated)........ 57 
With a Two-Page Engraving of the BRIDGE OVER THE 

RIVER BELAJA ; SAMARA-UFA RAILWAY, RUSSIA, 





ENGINEERING. 


FRIDAY, JULY 11, 1890. 








RECENT SCOTCH RAILWAY POLICY 
AND PROGRESS. 

In view of the report that may now be daily 
expected from the Board of Trade, as the result of 
the recent elaborate inquiry under Section 24 of 
the Railway and Canal Traftic Act of 1888, and of 
the special consideration which was given by the 
tribunal appointed to inquire into the questions of 
classification and rates to the special circumstances 
of the Scotch railways, it is of some interest to the 
railway world generally to ascertain approximately 
what those circumstances really are. Not- 
withstanding the comparatively thinly populated 
character of that country, and the sterility of a 
great part of its surface, the railways appear to 
enjoy a remarkable amount of prosperity, which 
may, of course, be traced to certain conditions, 
partly inherent in the railways themselves, and 
partly due to the habits and trade of the people. 
The tendency of the Scotch people to move about 
from place to place is well known, and this may no 
doubt account for the comparatively high ratio of 
peg journeys on certain lines. The relatively 
arge tonnage carried is another characteristic that 
eur- | has excited remark, and which may be usefully con- 
sidered. But what is chiefly of interest is the 
enormous increase in the capital expenditure during 
recent years. 

Between 1873 and 1888, the total gross earnings 
of the Scotch railways increased from 6,307,0001. to 
7,994,000/., being an increase of 1,687,000I., or about 
264 per cent. During the same interval, the total 
capital expenditure on the Scotch railways increased 
from 69,126,000/. to 114,120,000/., being an increase 
of 45,994,000/., or 65 per cent. Atthe former date, 
the average capital expenditure per mile on the rail- 
ways of Scotland amounted to about 26,4001., and 
at the latter date to 36,8001. per mile open. There 
was consequently an increase of 10,4001. per mile 
open, an increase about equal to the average capital 
expenditure upon the whole of the railways of the 
United States and Canada. This increase as we 
have seen has not been compensated as yet by a 
corresponding advance in traffic and traftic receipts, 
and it is no doubt with a view to enable them to 
retrieve their position in this respect that the com- 
panies are now seeking for higher authorised maxi- 
mum powers. Of the increased capital expenditure 
of 44,994,000/. above shown, only 2,408,000/. was 
debited to the account of the Forth Bridge at the 
end of 1888, but since then this item will have been 
considerably increased. 

Both the Caledonian and North British railways 
differ in their schedules from the majority of the 
English railways in having put forward pro a for 
higher maximum rates for conveyance. They seek 
to charge 2}d. per ton per mile for mineral traffic 
for the first 10 miles, iM. for the following 10 miles, 
and 1d. for the next 20 miles, with ?d. for the 
remainder of the distance, so that the average 
authorised rate of transport of minerals for a dis- 
tance of 40 miles would amount to 14d. per ton per 
mile, plus 6d. at each end for terminals, and 8d. at 
Edinburgh, Glasgow, or other large towns. This 
compares unfavourably for the traders with the 
proposed new rates on other large mineral carrying 
lines, the Taff Vale, for example, seeking for 1.3d. 
per ton per mile for the first 40 miles, and the Great 


48 | Northern and some of the principal English main 


lines only proposing 1}d. There is no very obvious 
reason why the principal Scotch lines should have 
a farthing per ton per mile allowed by Parliament 
in excess of some of the chief English railways. 
Their traffic is a large one. The Caledonian, for 
example, carried 12,242,000 tons of minerals, "and 
the North British 11,181,000 tons in 1888, from 
which they earned, respectively, 887,000/. and 
798,0001. being at the rate of a fraction over 1.4s. 
per ton carried foreach company. This description 
of traffic has enormously increased on both lines 
since 1873, when it amounted to 8,914,000 tons on 
the Caledonian, and 6,069,000 tons on the North 
British. The average receipts per ton of minerals 
carried in 1873 was 1.8s. and 1.7s. respectively, 
so that there has been a substantial reduction in the 
average earnings during the last sixteen years, due 
either to a reduction of rates, or to a shorter length 
of lead, or to both causes working together. 





The total quantity of mineral traffic carried on the 
railwaysof Scotlandasa wholein 1888 was 29,080,000 
tons, as compared with 18,878,000 tons in 1873, Te) 
that in the interval there has been an increase of 
10,202,000 tons. This increase has been concurrent 
with an increase of the gross earnings due to 
minerals from 1,693,0007. to 2,034,000/., but it is, 
nevertheless, a noticeable fact that the proportion 
of the total gross revenue of the Scotch railways as 
a whole due to mineral traffic fell from about 27 per 
cent. in 1873 to 253 per cent. in 1888. The whole 
quantity of minerals carried on the Scotch railways 
is less than the quantity carried on the North- 
Eastern Railway alone, which is probably the largest 
mineral-carrying line in the world, at any rate, 
relatively to its length. 

Although the railway returns issued annually by 
the Board of Trade show a total of thirty-six rail- 
ways in Scotland, all but seven of them are worked 
by or leased to other companies. The lines that 
are practically independent are the North British, 
the Caledonian, the Glasgow and South-Western, 
the Great North of Scotland, the Highland, the 
City of Glasgow Union, and the Leven and East of 
Fife. Of these the North British and the Cale- 
donian run a very close race as regards mileage. The 
Caledonian has, however, the largest gross revenue, 
carries the largest number of passengers, and trans- 
ports the largest tonnage of both minerals and 
general merchandise. 

These results have not been obtained without 
much sacrifice and struggle. The mileage on the 
Caledonian has advanced from 820 to 857 miles, 
between 1873 and 1888, but the expenditure in- 
curred thereupon has advanced from 24,127,0001. to 
39,660,000l. within the same period. In other 
words, during this period the average capital outlay 
per mile of line opened has increased from rather 
under 30,0001. to over 47,0001. This surely indi- 
cates an enormous prodigality, and a development 
of facilities which, however much they may benefit 
the travelling public, are difficult to justify, and 
can only be purchased and maintained at the ex- 
pense of freighters. There is hardly any other 
railway in the United Kingdom on which the same 
increase of expenditure hastaken place. It means, 
in short, that the company has increased its ex- 
penditure by 15,500,000/. sterling, concurrently with 
an advance of only 37 miles in its system. It is 
true that there has in the same period been an 
increase of equipment to a considerable extent, due 
to the fact that the company has endeavoured, as far 
as it could, to acquire possession of the bulk of the 
traders’ wagons on the system, but this is by no 
means suflicient to explain the enormous difference 
of capital cost just alluded to. The position of the 
rolling stock on the Caledonian line in each of the 
years 1873 and 1888 is shown in the statement that 
follows: 


Rolling Stock on the Caledonian System, 1873 and 1888, 














” Increase in 

— | 1873. | 1888. 1873. 
Locomotives cia aah | 598 690 92 
Passenger carriages .-| 1,076 1,234 158 

Other vehicles attached to! | 
— trains od 383 | 441 58 
SS ee ee | 30,714 | 43,955 | 13,241 
Other vehicles _... S 546 | 649 103 
Total i 33,317 | 46,969 | 13,652 

| | 

} 





The average earnings per locomotive in the same 
years appear to have been as under: 








| | 
| Average 
Number of Total Gross 
= : ¢ Earnings per 
Locomotives. Earnings. | L paca oe 

| £ £ 
1873 598 | 2,802,000 4700 
1888 690 | 3,072,000 4452 








This is certainly a far from satisfactory record, 
and it compares very unfavourably with that shown 
by a number of the principal English lines. The 
diminished earnings per locomotive may be due to 
the reduction of rates for transport, but it is much 
more likely to be uwing to the increased mileage 
run without profit in order to keep up the com- 
petition with the North British. In the insane 
struggle for the same end, the latter company has 
in the same interval enormously increased its 
capital outlay. In 1873, the average capital ex- 
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pended per mile of line open was only about 
28,0001., whereas in 1888 it had increased to 
40,8001., showing an advance of 12,8001. It is 
difficult to understand the necessity for an increase 
of capital expenditure that is practically equal to 
the present total average outlay, per mile opened, 
on the railways of the United States. In the case 
of the North British line, the construction of the 
Forth Bridge has no doubt had something to do 
with the difference, but this, after all, is but a 
small percentage when compared with the increase 
of close on twenty millions expended during this 
period on the system as a whole. It would appear 
as if the Scotch railway directors had made up 
their minds that, instead of having to provide for 
the traffic of a poor and sparsely populated country, 
they had only to spend sufficient money in order to 
tap Eldorados of incalculable riches. While this 
latter idea is, of course, outof the question, there has 
been a really remarkable development of passenger 
traffic on both systems during the period under 
review, as shown in the following figures : 

Caledonian Railway—Passenger Traffic in 1873 and 1888. 


l 
- Increase 
5 ey | 1873, | 1888, | in 1888, 





| 
First-class passengers ...| 1,261,000 1,412,000, 151,000 
Second ,, » . 135257000 *8347000, *691/000 
Third * "* —""" 40,790,000 18,575,000. 7,785,000 
Season ticket holders ... 12,02 12,507, 483 





~ North British Railwa ow Traffic in 1873 and 
888. 


| 
} Increase 
; 1888. | ‘in 1888. 


First-class passengers .... 1,482,000 1,763,000) 281,000 

Second ,, yy» «=| 1,083,000! 213,000) + *820,000 

Third ,, yy. «++, 10,778,000. 24,514,000) 13,736,000 

Season ticket holders ...|_ 10,889 68,568 57,679 
| 


_—— | 1873. 





* Decreases. 


In these Tables the most remarkable features 
are the enormous development of third-class tra- 
vellers and the great falling off in the number of 
second-class passengers. It may, indeed, be said 
that third-class travelling has largely been extended 
at the expense of the second class, and that the 
latter may be regarded as all but extinguished, 
The Scotch railways will no doubt soon follow the 
Midland lead in having two classes only, and getting 
rid of the second class entirely. 

The railways of Scotland carry more live stock, 
relatively to their total traffic than those of England, 
and it is not without significance to note that this 
traffic, notwithstanding the long prevalence of agri- 
cultural depression, or rather, it may be, in conse- 
quence of that fact, has increased considerably of 
late years. In 1873, the live stock gross returns 
amounted to 146,000/., and in 1888, they had risen 
to 203,0001., being an increase of about 40 per 
cent. 

The railways of Scotland depend mainly upon 
two factors, the mineral and engineering traflic of 
the Glasgow district, and the increasing preference 
shown for the Highlands as a health resort, and the 
consequent increase of tourist traftic. Whether 
these sources of traffic will so far develop as to 
justify the serious increase of expenditure incurred 
during recent years, will be one of the interesting 
railway problems of the future. 





DEPOSITED COPPER. 

We have several times referrred to the copper 
depositing process of Mr. William Elmore,* and 
have kept our readers informed of the progress of 
the undertaking. As we announced last week the 
manufacture has now been placed on a commercial 
basis, and the Elmore Patent Copper Depositing 
Company, Limited, of 20, Bucklersbury, E.C., are 
taking orders for pipes of any sizes up to 3 ft. 4 in. 
in diameter and 10 ft. long. The material of these 
pipes is of a quality which must be described as 
perfectly wonderful, for it has a tensile strength of 
25 tons per square inch with an extension of 20 
per cent. in breaking. Added to this the ‘‘ratio 
of limit to break” is .925. The annexed report by 
Professor Kennedy gives the results of three tests. 

After the experience of recent failures in 
copper steam pipes it is a relief to find that 


= See ENGINEERING, vols, xlv., xlvi., pages 95, 116, and 
509. 
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there is a metal, free from welds and joints of 
every kind, that offers absolute security with 
the high pressures of steam now employed. 
Each pipe has etched upon it the results of a 
test which is made of a strip cut from its end, and 
thus the engineer is relieved from anxiety as to how 
it will behave. Even without this guarantee he 
could have little cause for anxiety, for the process 
of manufacture does not admit of any irregularity of 
chemical composition. The pipe consists of pure 
copper, free from admixture with other metals, 
and the only variation which can occur is in its 
hardness. It is possible to produce hard or soft 
metal at will, according to the purpose for which it 
is to be employed, and of course it is important that 
the hard varieties should not be used for steam 


ipes, 
¥ We have already described the method of manu- 
facture, but it is so interesting that it is worth 
while to refer to it again. Every one is aware that 
copper can readily be deposited from its solu- 
tions. Practically all the crude copper which 
comes into this country is refined by electric de- 
position. By means of currents derived from large 
dynamo Bn Pr the Chili bars are dissolved, the 
pure copper being thrown down on the cathodes in 
rough nodular masses, and the impurities, often 
containing gold and silver, being left as mud in the 
bath. Therefined copper hasafterwardsto be melted, 
with the chance of oxidising it, cast, and rolled into 
bars or sheets. If it is desired to obtain the copper 
of soft quality and even texture it is necessary that 
the process be carried on very slowly indeed. If any 
attempt be made to hurry it the result is a coarse 
granular metal entirely wanting both in strength 
and ductility. In our series of articles on the 
Maps of the Ordnance Survey* we stated that the 
copper electrotypes of the engraved plates, as well 
as the plates themselves, were deposited with a 
current of 6 amperes per square foot. Now as 
each ampére deposits .00033075 grammes per 
second, it follows that, working night and day for 
six days (144 hours), there will be deposited on a 
square foot 1026 grammes, or about 2}1b. of 
copper. This would give a plate 54 in. thick. 
What the tensile strength of such a plate would be 
we do not know, but since many large copper 
manufacturers have tried to utilise the process for 
the production of tubes, and have abandoned it, 
it would seem that the metal was of inferior quality 
in some important respect, or else the cost was 
prohibitive. At the Ordnance Survey Oftice the 
cost of such copper, made from anodes of the 
best quality, is stated to be 1s. 5d. per pound, 
but unless we know on what principle the books 
are kept, and whether due allowance is made for 
rent and depreciation, these figures may be mis- 
leading. The Elmore tubes are deposited at the 
rate of } in. in thickness per week of 144 hours, or 
6 lb. per square foot of surface. The process by 
which they are produced differs only in one respect 
from that hitherto followed in the electro-plating of 
rollers for calico printing machines. The surface 
of the copper is continuously burnished by an agate 
the whole time, and as rapidly as the particles of 
copper are formed they are rubbed and matted into 
those beneath and beside them, thus forming a 
fibrous plate of perfectly uniform structure and great 
pra So closely are the particles interlaced 
that the specific gravity is increased until a plate 
one-eighth of an inch thick weighs 6 lb. to the 
square foot. As the mandrel on which the tube is 
formed rotates in the bath of copper sulphate, the 
agate travels along it, forming a fine spiral on its 





* See ENGINEERING, vol, xlv., page 120, 
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surface, the speeds being so arranged that only a 
very fine film can form between two applications of 
the burnisher to a given spot. The physical pro- 
perties of the metal depend to a certain extent upon 
the rate of deposition, and the thickness of the 
film burnished. This last is usually ;g55 in., 
but it is subject to variation. For instance, 
steam tubes are usually thickened up at the 
ends for the flanges to be attached to them. 
To this end the anode of common Chili bars is 
placed nearer to the ends of the tube than to the 
rest of the length. The electric resistance is there- 
fore decreased at those points, the result being an 
increased density of current and a thickening of the 
tube. The ends are thus rendered thicker and softer, 
sothat they canbe very readily flanged. These flanges 
do not serve alone for the union of successive lengths 
of pipe. Gun-metal flanges with grooves in their 
faces are first slipped over the cylindrical tubes, and 
then the ends are rolled over into these grooves, 
into which they fit exactly. By varying the posi- 
tion of the anode other alterations of form can be 
effected. For instance, when it was intended to 
bend the Elmore tubes by the ordinary process it 
was proposed to make them thicker down one side 
than the other, so that the stretching which takes 
place on the other side of the bend should not 
reduce the general strength. To do this the man- 
drel would have been mounted eccentrically, the 
result being that the side which approached nearest 
to the anode would have been the thicker of the two. 
However, since the introduction of the Fowler 
bending machine it is not necessary to do this. 
This machine, an American invention, will bend 
a pipe of any size without extending the metal 
on the outer side of the curve. In place of this 
it sets up or thickens the metal on the inner side. 
Electrically deposited burnished copper may, of 
course, be applied for many purposes besides steam 
pipes. Indeed, since all copper is electrically de- 
posited, and the burnishing only takes the place of 
remelting and casting, it is quite possible that the 
new process many serve for the preparation of 
every variety of copper goods. One of the uses 
for which it is being prepared is that of electric 
conductors. By ‘cutting a tube up spirally there 
is produced a square filament which can be 
drawn down in the dies until 40 miles only weigh 
1 lb., and that, too, without annealing, and so 
pure is the quality that its conductivity exceeds 
the best article in the market by 4 per cent., 
and is actually 2 per cent. better than the standard 
apie with the utmost care in the laboratory. 
ans of all kinds can also be made by the process 
at a cheaper rate than by brazing or rivetting. 
Pump plungers and hydraulic rams can have coats 
of copper applied directly to them, and if their sur- 
faces are cleaned and grooved, the union of the 
two metals is as firm as if they were welded. This 
intimate connection is avoided in the case of tubes 
by coating the mandrel with black lead. After it 
is taken out of the bath the copper is rolled ; this 
has the effect of causing it to expand, when it can 








be easily slipped off the centre. 

The burnishing of electrically-deposited metal is 
a eon which may eventually be applied to other 
substances than copper. It is quite evident that 
it would improve the union between a protective 
outer metal and a base of inferior metal, and that it 
would entirely obliterate all holes or cracks. A 
thin coat thus applied would afford equal security 
with a thicker coat that was not uniform. 

Since the deposited copper is made direct from 
Chili bars, which are simply placed in the bath and 
allowed to dissolve, it follows that the expense of 
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rent, labour being comparatively an insignificant 
item. When a Shae or put into a tank it re- 
mains there for one or several weeks slowly turn- 
ing round, and only needs the slightest attention, 
until it is ready to be lifted out and to be replaced 
by another. All this time the process goes on 
automatically and there is scarcely any expense 
except that for driving the dynamo. It is certain 
that this cannot be great per pound of copper de- 
posited. It requires an electromotive force of from 
.2 to .3 volts to effect the chemical reduction of 
copper sulphate solution, and if we assume the 
combined efficiency of engine, dynamo, leads, and 
bath to be only 25 per cent., then each indicated 
horse-power will deposit 888 grammes, or 1.95 lb. 
of copper per hour. This shows that a ton of coal 
used in a modern engine will deposit a ton of 
copper. Now taking the Lancashire standard of 
1d. per hour as the cost of rent and power, it would 
follow that copper could be deposited at a cost for 
these two items of $d. per pound. We have no 
information as to what the expense of manufacture 
actually is, but we think that our estimate cannot 
be far wrong. The new material starts on an ex- 
cellent commercial basis ; it is better than anything 
yet in the market, and can be produced more 
cheaply than the goods it seeks to replace. No 
company could wish to carry on business under 
more favourable conditions. As can be seen at 56, 
Queen Victoria-street, the goods turned out are of 
splendid appearance, while the tests of numerous 
independent authorities show that the strength is 
practically twice as great as that of the best solid- 
drawn tubes. 





WINDING-UP COMPANIES. 

Now that the ‘*‘ Companies Winding-up Bill” has 
been read a third time by the Commons, there is 
some prospect that it will pass into law during the 
present session of Parliament. But although the 
measure may be expected to put an end to some 
of the scandals arising out of joint stock enterprise, 
we doubt whether it will be found wholly satisfac- 
tory or completely final. The discussion which the 
Bill has met within and outside of the House of 
Commons, and especially in the Standing Com- 
mittee of Trade, has disclosed a considerable differ- 
ence of opinion as to the best means of redress- 
ing grievances which are universally admitted to 
exist. There is for example great diversity of view 
as to the efficiency of the Chancery Division in 
windings-up. As Sir M. Hicks-Beach pointed out 
to the Standing Committee, ‘‘ the experience of 
the Court of Chancery has not resulted to the ad- 
vantage of the public, it has not resulted at all 
events to the advantage of the creditors of the 
companies, it has resulted in long proceedings, 
inefficient proceedings, and expensive proceed- 
ings, and proceedings carried to such an extent in 
point of time that winding-up has become a farce 
altogether.” Mr. Chamberlain, too, who upon such 
& question speaks with very great authority, 
emphatically declared that ‘‘ it was the scandals of 
the existing system which had produced this mea- 
sure. The universal opinion of commercial men 
was that the winding-up of companies in the Chan- 
cery Division had been attended with the greatest 
possible inefficiency and disadvantage to the public, 
that proceedings should be assimilated to those in 
bankruptcy.” This is strong speaking, but not a 
whit too strong, and we wish that the Bill had 
dealt with the difficulty in a still more drastic 
manner. It appears from a return of 1888 of joint 
stock companies ordered to be wound up that 22 
liquidations had been going on for ten years, 20 
between five and ten, 147 for more than ten, and 
one since 1863. The return, moreover, displayed, 
in Mr. Chamberlain’s view, a total lack of know- 
ledge and control on the part of the Court. Thus, 
he instanced, that out of 44 cases of companies 
wound up in 1867 in the chambers of Mr. Justice 
Chitty, in 28 there was no return of the assets at 
all, in 17 the return was that nothing had been paid 
to the creditors or that the result was unknown. 
Again, with regard to costs, in one case the assets 
were 687/. and the costs 450/., in others the 
assets were 33,000/. and the costs 11,5001. ; 
assets 2910/., costs 1250/.; assets 400/., costs 
3931.; assets 2923/., costs 1546/.; assets 20001., 
costs 20001.; assets 36681., and costs 16501. These 
figures suffice to show the urgent necessity that 
exists for one of the main changes initiated by the 
Bill, the conferring of jurisdiction in windings-up 
upon county and local courts, Sir Horace Davey’s 





proviso that the maximum limit of local jurisdiction 
should be 10,000/. was carried before the third 
reading was agreed to in the House of Commons 
last Friday, and this materially strengthens the 
Bill, since 5000/. was the amount originally fixed. 
It remains of course to be seen whether the local 
bankruptcy machinery is competent to deal efli- 
ciently and promptly with these cases, but it may be 
hoped that the creditors of companies will even- 
sa derive great benefit from the change in the 
aw. 

The assimilation of proceedings in windings-up 
to proceedings in bankruptcy is no doubt a step in 
the right direction. The bankruptcy law, it is true, 
is still in a state of transition. In spite of all the 
improvements which have been made in the last 25 
years, it is full of defects which call loudly for 
reform. But our bankruptcy procedure is highly 
efficient as compared with that which governs wind- 
ings-up. One of the most important provisions of 
the Bill is that empowering the Lord Chancellor to 
assign company business to a particular judge or 
judges, in much the same way, we imagine, ag 
bankruptcy business has been assigned to Mr. Justice 
Cave. There is no doubt whatever that this may 
be extremely useful, because if it is acted upon as 
it may be expected to be these proceedings will go 
to what is tantamount to a special court whose 
officials will acquire special skill and experience. 
If at the same time care is taken that it shall not as 
at present clash with ordinary equity work, much 
of the delay and consequent expense which is now 
inevitable will be avoided. We think that it would 
have been better to have constructed a special 
court with special officials like the Registrars in 
Bankruptcy. There is work enough and to spare 
to keep such a tribunal fully occupied, and if it were 
carefully constituted it would command the confi- 
dence of commercial men, which is certainly much 
more than is the case with the present Chancery 
Division. But it largely rests with the Lord Chan- 
celler to supply this defect. It will, doubtless, in 
any case always cost more to carve up the assets 
of a company than an individual. There is a 
difference in the classes of claims, and their relative 
rights and priorities are more difficult of adjust- 
ment. But at the same time, as sufficiently appears 
from the figures we have given, there is no ta 
whatever that there is plenty of scope for improve- 
ment, and some hope that it may be gradually 
accomplished. 

Officialism is we fear a necessary evil now-a-days. 
It is certainly difficult to contemplate with equani- 
mity the introduction of the Board of Trade and 
the Official Receiver into windings-up. No doubt 
the fact that a Board of Trade official is intrusted 
with the duty of reporting as to the cause of a 
company’s failure may, in flagrant cases, be valuable, 
and will, so far as it goes, do something to hinder 
the improper promotion of companies. A power 
which will, too, be properly appreciated by those 
chiefly concerned is that of the Court not only to 
expose offenders but to order them summarily to 
repay any moneys misapplied or retained, and 
to contribute such sums of money by way of com- 
pensation in respect of any misapplication, mis- 
feasance, or breach of trust as the Court thinks 
just. The stringent character of much of the pro- 
ceedings initiated by the Bill with regard to 
insolvent companies (which must be carefully dis- 
tinguished from companies wound up for some 
other reason) will further, we hope, put a stop to 
the now systematic practice of ‘‘ company smash- 
ing,” which has long been regarded as providing 
a fair opportunity of plunder by unscrupulous 
solicitors. It has for years been the custom for the 
petitioning creditor to nominate a person as liqui- 
dator, and for the Court to sanction that nomina- 
tion, and in this way to make a clean present 
of the by no means despicable advantages accru- 
ing from the carriage of the liquidation. But 
under the Bill the Court will now appoint its own 
liquidator, provisionally, and his authority can only 
be superseded except with the consent of the credi- 
tors and contributories of the company. It is, of 
course, impossible to speak with confidence with 
regard to details, and the working capabilities of 
such a measure generally, until these have been 
tested by practical experiment. The attempt to 
graft upon the old machinery new powers con- 
structed for purposes which, although analogous to, 
are still distinguishable from those in use in bank- 
ruptcy proceedings, is clearly a hazardous one, and 
we could wish that the Bill were more complete in 
itself. But as we have briefly shown, there seems 





little reason to doubt that many of its innovations 
are capable of producing great results. The 
powers of local courts, for instance, should do 
away with the gross scandal of the assets of small 
companies being swallowed up by lawyers. But, 
upon the whole, there is good reason to hope that 
the measure will secure to the public the advantages 
of a beneficial amendment in the law which is of 
immense importance to the commercial community. 
The Bill is, of course, avowedly an experimental 
measure. It was introduced by Sir M. Hicks- 
Beach as intended to deal with a flagrantly defec- 
tive part of the law, since in view of the complexity 
and ditliculty of the subject and the state of public 
business it was hopeless to attempt to submit a 
general measure for the consideration of Parlia- 
ment. It is one of the worse evils resulting from 
the overcrowded state of public business that legis- 
lation should now have to be almost always piece- 
meal and tentative. 





THE “ELECTROPHONOSCOPE.” 

DovustLEss many of our readers have had their 
interest and curiosity aroused by the sensational 
accounts given in the daily papers of one of the 
attractions provided for the visitors to the Con- 
versazione held at the South Kensington Museum 
on the 2nd instant in celebration of the Jubilee of 
Penny Postage. From these accounts it would 
appear that an invention in physical science of 
startling novelty and importance was shown to the 
public for the first time ; the names of two of the 
most prominent electricians were quoted as the 
parents of the invention, and it was implied that 
the question of transmitting sight as well as hear- 
ing to a distance by means of electricity was at last 
scientifically and practically solved. Sucha discovery 
and invention, if such had been made, would natu- 
rally have commanded a conspicuous place in our 
columns, and most of our readers will have gathered 
from our silence that there was ‘‘nothing in it.” 
This silence would have been preserved had it not 
been for the fact that this exhibit intended only to 
form a popular attraction at an essentially popular 
gathering, was successful in taking in at least one 
of our technical contemporaries, a journal to which 
its readers had a right to look as a guide, philo- 
sopher, and friend. 

The ‘‘ electrophonoscope ” is nothing more or less 
than a combination of a telephone with a modified 
form of the old optical toy whereby the observer is 
enabled to ‘‘see through a brick.” At the South 
Kensington soirée there were two telegraphic huts 
which were connected electrically by pairs of micro- 
phonic transmitters and telephonic receivers, and 
optically by a hidden channel or tube bent four 
times at right angles, being furnished at each bend 
with a skilfully concealed mirror set at an angle of 
45 deg. with each limb of the bend. An observer 
in one hut speaking into the opening provided for 
the purpose saw the face of the person listening in 
the other hut, each face being brilliantly illumi- 
nated by the electric light, and at the same time 
his speech was transmitted by well-known micro- 
phonic and telephonic methods. 

It is an understood thing that all is fair in love 
and in war, and as this conversazione was held for 
a charity which we may include under the former 
head, we cannot complain of any unfairness in an 
innocent ‘‘ take in” which added very considerably 
to the attractions and amusements of the evening. 
It is only what is done every day at bazaars and 
country fairs, and used to be carried out on the most 
elaborate scale at the dramatic fétes which were 
held a few years ago at the Crystal Palace. There 
was nothing unfair in the installation, but it was 
in our opinion somewhat out of place in the midst 
of a magnificent collection illustrative of the rise 
and development of the postal system of this 
country and of the world, including all the splendid 
achievements in the application of electric science 
which have been made in connection with tele- 
graphy, while the reference to the illusion in the 
Official Catalogue quoted below, carried the joke a 
little too far. ‘‘In the Textile Gallery there may 
possibly be met with a Telegraph Office of 1990, 
where special facilities for the transaction of new 
developments of Post Office business will be pro- 
vided, and where by means of contrivances which 
are certainly not as yet publicly known, the expec- 
tation will be held out of instantaneous communica- 
tions passing between London and all parts of the 
world by sight and speech, and not by the old world 
contrivances of the nineteenth century, and its so- 
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called Electric Telegraph. Moreover, the greatest 
invention of the age—the Electrophonoscope—will 
be shown there for the first time.” Explicit state- 
ments such as these would be quite in place ata 
fancy fair, or at the Red Lion dinner of the British 
Association, but they strike us as scarcely harmonis- 
ing with the important occasion of a Post Office 
Jubilee Conversazione. We cannot but believe that 
of the many hundreds that visited the ‘‘ electro- 
phonoscope” last week, a large number must have 
come away with the idea that they had been 
witnessing a bond fide illustration of the transmis- 
sion of sight as well as of sound through an electrical 
conductor, for not only did many of the daily papers 
extoll the great invention of the day, but the 
editor of a technical journal, which assumes that 
it is in the contidence of the electrical profession, 
was drawn readily into the snare. 

It certainly will be interesting to see how our 
contemporary will climb down; perhaps by im- 
plying that he knew it all the time and would not 
spoil the little game, and, like the unctuous Falstaff, 
when found out, he will address the prince of inven- 
tions with the words of Sir John, ‘‘ By the Lord, 
I knew ye as well as he that made ye. Was it for 
me to kill the heir-apparent ?” 








NOTES. 
A Compressed Arr Hospitat. 

Reapers of our Forth Bridge number will re- 
member that many of the men employed in the 
caissons of that bridge were greatly affected by their 
work in an atmosphere of compressed air, and that 
they were in the habit of relieving the pain by 
spending their Saturday afternoons and Sundays in 
the air chamber. Mr. Moir, the engineer for 
Messrs. S. Pearson and Sons, of London, and who 
is now in charge of the Hudson Tunnel works, has, 
acting on the same idea, constructed a compressed 
air hospital for the men employed on the tunnel, 
amongst whom there have been several severe cases 
of ‘* bends,” although the air pressure is not par- 
ticularly high, never, indeed, exceeding 30 lb. per 
square inch. The hospital is a cylinder 18 ft. long 


by 6 ft. in diameter constructed of steel plates 2 in. 
and 4 in. thick, and divided into two chambers by 


a transverse bulkhead. One of these chambers acts 
as an air lock for the other, and both are fitted up 
with beds and everything necessary for the com- 
fort of the patients. The air pressure is maintained 
by a pump, a constant supply of fresh air being 
secured by keeping a pet-cock in the shell of the 
hospital open, through which the air continually 
leaks out. A safety valve is also supplied to pre- 
vent over pressure should the pumps run away. 


ForEIGN CoMPETITION IN THE SHIPPING TRADE. 

Anofticial publication by the Board of Trade affords 
information on the extent of foreign competition 
in the shipping trade of thiscountry. The increase 
exhibited in the official statistics of imports and 
exports last year, enabled those interested in the 
trade to anticipate a great addition to the number 
and tonnage of vessels trading to the ports of Great 
Britain, and the fact that the figures now issued 
indicate unprecedented activity, will not create any 
great surprise. The number of vessels arriving and 
departing last year totalled 730,410, and the tonnage 
was a trifle less than 1614 million tons. This is an 
increase over last year of nearly 11,000 vessels, but 
when comparison is made with 1887, the addition 
is found to be about 54,000 vessels, and over 12? 
million tons. Of the latter increase, British ship- 
owners secure the benefit of three-fourths, the 
remainder going to foreigners. The figures we have 
given include the coasting trade, so that to make a 
fair comparison, it is necessary to consider over-sea 
trade only, as few foreign owned vessels trade on 
the coast of this country. The vessels leaving for, 
and arriving from, foreign ports and British colonies, 
numbered 124,972, and measured 71,889,895 tons, 
an increase over 1888 of 5240 vessels and 3,460,750 
tons, of which about 38 per cent. is foreign ; 
while over 1887 the increases are 7587 vessels, 
and 6,729,121 tons, foreigners securing rather more 
than a third of the increase. We do not suppose 
that the proportion has increased materially of late 
years, but the foreign competition is nevertheless 
great. It may be interesting further to notice 
the extent of foreign labour in our ships, and 
in this respect the proportion is on the increase, 
although the upward movement is slow. Out 
of a total of 230,263 persons now employed, 
26,841 are foreigners, or about 14 per cent. Thirty- 





six years ago the percentage was not more than 
4per cent. In 1863 it was 11.4 per cent., and for 
the past ten years there has only been a small 
addition to the proportion. 


LAUNCH OF THE ‘‘ BLENHEIM.” 

On Saturday last H.M.S. Blenheim was launched 
at the yard of the Thames Iron Works and Ship- 
building Company, Blackwall. This splendid vessel, 
with her sister the Blake, was specially designed 
by Mr. W. H. White, the Director of Naval Con- 
struction, to be capable of overtaking and capturing 
the fastest foreign cruisers, a number of which, such 
as the Tage, Dupuy de Léme, and the Cecile, had 
recently been either launched or laid down in France. 
The Blenheim measures 375 ft. by 65 ft. by 38 ft., 
and has a displacement of 9000 tons on a mean 
draught of 25ft. 6in. This is a greater displacement 
than has ever previously been reached by a cruiser, 
but it is justified by the fact that the Blenheim 
will carry engines of 20,000 indicated horse-power, 
and will steam at 22 knots under forced draught. 
These engines will by supplied by Messrs. Hum- 
phrys, Tennant, and Co. Of the 9000 tons, no less 
than 4000 have been assigned for the load of protec- 
tion, armament, equipment, and coal. The Dupuy 
de Léme, the crack French cruiser, has vertical 
armour 4 in. thick, running from stem to stern, but 
in the Blenheim protection is afforded by a steel 
deck from 3 in. to 6 in. thick, covering the whole 
vessel and efficiently protecting the machinery and 
magazines. Further protection is afforded by the 
minute subdivision of the hull. The armament will 
consist of two 22-ton and ten 6-in. breechloading 
guns, sixteen 2-pounder quick-firing guns, one 
1-in. and seven 0.45-in. Nordenfelt guns, and four 
14-in. Whitehead torpedo tubes. At the luncheon 
which followed the launch, Mr. Arnold Hills, the 
managing director of the company, stated that they 
had other cruisers, the Theseus and the Grafton, in 
course of construction at their yard, and also made 
the interesting announcement that the company 
were about to take their workmen into partnership 
by adopting a profit-sharing scheme, by which 
means they hoped to avoid the annoying labour 
troubles they had experienced but successfully dis- 
posed of during the past twelve months, 


New Danisu RIFLE. 

The Danish War Ministry has recently de- 
cided upon the introduction of the new Danish 
infantry rifle, known officially as ‘‘ 1889 rifle.” The 
decision has been arrived at after a very great deal 
of preparatory work, and the result is looked upon 
as very satisfactory. The 24th Battalion has already 
received the new rifle. It is a repeater, with eight 
millimetres calibre ; length, 133 centimetres, and 
weight 8.5 Danish pounds, or some 9.3 lb. English. 
The barrel is of compressed steel, 84 centimetres 
long, and surrounded by another thin steel barrel, 
which is 75.5 centimetres long, and is screwed to 
the proper barrel at the back. This gives the 
barrel a chance of extending when it becomes hot 
during firing, so that bendings are avoided. The 
front part of the outer barrel has been made 
stronger by a ring soldered on to it, the foremost 
part of which forms a support for the barrel proper, 
and on which the sights are fixed, so that it is 
not affected by the heating of the barrel during 
the firing. The rifle has cylinder mechanism 
and a fixed magazine underneath the lock. In 
the magazine there is room for five cartridges, 
which can be fired in rapid succession, when the 
rifle is used as a magazine rifle. If used as a 
single loader, the cartridges are retained in the 
magazine through a simple mechanism. The cart- 


ridge consists of a bottle-shaped brass cover, with | T 


the ignition cap, compressed powder charge, and a 
leaden projectile covered with copper. The powder 
charge will probably soon be altered, and smoke- 
less powder employed. The bayonet is a knife- 
bayonet and is fastened on to the strengthened part 
of the outer barrel. The bayonet weighs without 
sheath $ 1b. Danish ; it is 35 centimetres long, and 
the rifle and bayonet together have a length of 
159 centimetres. The working of the rifle is very 
simple and can be quickly learnt by every soldier ; 
it is easy to clean, and requires no cleaning during 
firing, however many shots may be fired. Compared 
with the Remington model of 1867 the new rifle has 
some most material advantages. Among these may 
be enumerated the much flatter course described by 
the ball, and which makes an exact measurement 
of the distance less important; the simple and 
strong construction of the rifle, its great range and 
great piercing power, the great rapidity of firing, 





even when used as a single loader, coupled with 
the momentary violent fire which the magazine 
admits of, and the easy manner in which the maga- 
zine is refilled. Both with regard to ballistic qua- 
lities and rapidity of firing, the new Danish rifle is 
quite equal to the best of modern European rifles. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the quarterly 
meeting of the North of England Iron and Allied Trades 
was held in the Royal Exchange, Middlesbrough. There 
were, as is customary at quarterly gatherings, several 
exhibits on Change. Messrs. Thomas W. Tene and 
Co., of Middlesbrough, showed a number of specimens of 
Duvall’s patent metallic packing. The wire is formed of 
fine brass wire braided into a square rope. It is cut 
off in lengths and inserted into the stuffing-box in 
the usual manner. It is said that the packing will 
never harden or fire, is self - lubricating, and will 
last for several years when in constant use. The 
pecking is made in lengths of 7 ft. and in all sizes 
rom a ¢ in. to2in. A couple of samples which had been 
in use for some time were shown, and they appeared to 
be little the worse for wear. A model of a patent steel 
cogging mill was exhibited by Mr. James Robertson, of 
Birmingham, and attracted a good deal of attention. 
Samples of steel fencing made by the British Metal Ex- 
aren Company, of West Hartlepool, were shown be 

essrs, Thompson and Co., of Middlesbrough, Althou 
the quarterly market was very well attended the 
amount of business transacted was but small. Quota- 
tions were rather easy. Early in the day a few 
parcels of No. 3 g.m.b, Cleveland pig iron changed 

ands at 43s. 3d. per ton for prompt f.o.b. delivery, but 
sellers soon raised their price to 42s. 6d., and as buyers 
were not easy to find at the last-mentioned figure few 
sales were recorded. Middlesbrough No. 3 warrants were 
steady at 42s. 6d. cash buyers, with a few sellers at 14d. 
above that figure. Grey forge iron was in r demand 
and was obtainable at 41s. Quotations for hematite pig 
iron were not so good as they have recently been, business 
being done at 54s. for mixed numbers of makers’ east-coast 
iron. To-day the market was rather stronger, and a fair 
business was done at 43s. for No. 3. iddlesbrough 
warrants closed firm at 43s. 3d. cash buyers, with sellers 
asking 43s. 6d. 


Manufactured Iron and Steel.—In these two important 
industries there is really no new feature to report. TO- 
ducers of manufactured iron state that in some depart- 
ments business is brisk, but the ship-plate and angle 
branches are very slack. Common bars maintain their 
price. They are still 5/. 15s. less 24 percent. discount for 
cash, but ship-plates have dropped to 5/. 5s. less 24 per 
cent. ; there is very little doing. Steel railmakers have 
a fair amount of work on hand, and heavy sections are 
still 51. per ton at works. New orders, however, come 
slowly tohand. Other branches of the steel industry are 
very slack, and prices area shade easier than they were a 
week ago. 

The Make and Disposal of Pig Iron in Cleveland.—A 
day or two ago the Cleveland Ironmasters’ Association 
issued from their offices at Middlesbrough their customary 
monthly returns showing the production and disposal of 
pig iron in the north. The statistics show a decrease in 
the public pig-iron stores and in the makers’ stores. The 
returns show that the number of furnaces blowing at the 
end-of the month was 104 and the number damped down 
or out 49, as compared with 102 blowing at the end of 
June, 1889, and 53 damped down or out. One more fur- 
nace has been blown in at the Acklam Iron Works. The 
number of furnaces on Cleveland pig iron at the end of 
the past month was 60. The make of Cleveland pig iron in 
the port of Middlesbrough during June was 105,063 tons, 
compared with 116,405 tons at the end of May, a decrease of 
11,342 tons. Outside the port the makes of pig iron was 
16,344 tons against 17,376 tonsduring the preceding month, 
a decrease of 1032 tons. The total for the whole district was 
121,407 tons, compared with 133,781 tons at the end of the 
previous month, a decrease of 12,374 tons. The total make 
of other kinds of iron (including hematite, speigel, and 
basic) was 111,073 tons compared with 104,979 during 
May, an increase of 6094 tons. The gross products of all 
kinds of pig iron during the month amounted to 232,480 
tons against 238,760 tons in May, a decrease of 6280 tons. 

he makers’ stocks in the port of Middlesbrough amounted 
to 130,904 tons, against 131,410 tons a month previously, 
a decrease of 506 tons. Outside the port the stocks in 
makers’ hands amounted to 238,563 tons against 
23,808 tons in May, a decrease of 245 tons. The total 
for the whole district is given as 154,467 tons as compared 
with 155,218 tons at the end of the preceding month, a 
decrease of 751 tons. In the makers’ stores there were 
2161 tons of Cleveland pig iron against 3718 tons at the 
end of May, a decrease of 1557 tons. The amount of 
pig iron in the public stores at the end of the month was 
as follows: North-Eastern Railway Company’s 287 tons, 
against 287 tons at the end of May ; Connals’ stores 93,809 
tons, against 106,032 tons at the end of the previous 
month, a decrease of 12,223 tons. The total stocks of all 
hands at the month’s end amounted to250,724 tons, against 
265,255 tons on May 31st, showing a decrease of 14,531 
tons. 





GERMAN COAL IN ITALy.—The exports of coal from Ger- 
many to Italy in April amounted to 5950 tons. In this 
total Westphalian coal figured for 3800 tons, and Sarre- 
bruck coal for 2150 tons, 
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THE ‘CITY OF PARIS.” 

To THE Eprror or ENGINEERING. 
Si1r,—The judgment of the Liverpool Court leaves the 
rimary cause of the accident just as much in the dark as 
it was before. The arguments of the Court are merely 
negative—that isto say, the supporting of the outboard 
shaft was not insufficient, the pressure upon the stern 
bearing was not excessive, the theory of the ashes is not 
tenable; but the real causes might be perhaps looked for 
in the bursting of the sleeve, orin the manner of securing 

the lignum vite staves, or anywhere else. 

Now, I should think it is not so difficult to arrive at 
the truth, and—basing my opinion solely upon facts 
which have been reported and such as I have seen per- 
sonally—I will endeavour to explain the cause. 

When Mr. Doran and the chief engineer of the ship 
had inspected the bearing on the evening of April 10 
they came to the conclusion that the shaft must have 
broken inside the casing outside the ship. Some hours 
later, at night, the whole shafting, wit ae 
and the shaft casing, fell into the dock. Mr. Walls saw 
it there at twoin the morning, and your reporter a few 
hours later in the course of the forenoon, having 
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Bottom of Graving Dock 
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On April 11 your reporter wrote (see p. 482 of last 
volume): 

‘*This second fracture did not extend right across the 
shaft, but could be traced about half round the circum- 
ference. On this point, however, we speak with reserve, 
on account of our not very complete facilities for obser- 
vations, due to the position of the parts. The fracture 
was sufficiently open to enable the surface to be observed. 
The metal yf Ser good, but there were already inci- 
pient signs of rust on some of the facets of the fracture.” 

This report is fully indorsed by the sketch (Figs. 2 
and 3) which I made on May 2, the day before the vessel 
left the graving dock, when the fractured parts were all 
quite visible and accessible. I may say they look shell- 
like or leafy, quite different to the rupture at Fig. 1. 

When this fracture took place, who could tell ? No doubt 
it must have been some time before the last docking of the 
ship in January last, when they found the wear of the 
lignum vite to be ;,in. Had they taken out the shaft 
at that time they would have detected the flaw, and cer- 
tainly no accident would have occurred. 

When the wood was cut away then the process of wear- 
ing went on rapidly on account of the reduced wearing 
surface, and of the obliquity of the axis, and when the 











Flange b 


arrived in Liverpool early on the morning of April 11. 
The hindermost tunnel shaft was found broken square 
off immediately behind the stern tube, whilst the rest of 
the shafting was not damaged, except the coupling flange 
of the outboard shaft where it joins the tail shaft. 

About this break the researches of the Court seem to 
have been very rash, the whole concern having been 
superseded by the supposition of the breaking having 
been caused only by the fall into the dock. 

Now let us look somewhat closer into the case. 

The weight of both shafts, including the propeller, was 
46 tons, falling from a height of about 16 ft. On touching 
the bottom of the dock (see Fig. 1) this fall must have 
produced an enormous strain on the coupling b c, but that 
strain was evidently distributed to both flanges b and c, so 
that the pressures against b and c were quite alike. 
Now, either the material could stand that strain or it 
could not. In the first case both flanges would have re- 
mained intact, and in the latter both flanges would be 
broken. But that was not the case. The flange c of the 
tail shaft was found quite intact, whilst the flange } of 
the outboard shaft was torn off in the manner sketched 
in Figs. 2 and 3. : 

This single fact leads to the knowledge that this flange 
must have been weak or unsound before the accident too. 
place, and, having allowed by this weakness acertain degree 





of bending to the shaft line, the tail shaftcould not possibly | 


work true, but turned wormlike in the lignum vite 


bearing, and such a destructive action no material, even | 2 g ; 
| minute to arrive at a stretching of 4 in. (which has been 

In the course of the inquiries Mr. Heron and Mr. | said to be the clearance at the top), whereas the 
Ramsay, and later on Sir Edward Reed, conceded that | momentum of inertia would break the piston long before 


with the very best securing, could stand. 


such an action would be able to wear out the wood; but, | that s 
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bush was cut through, the bearing pressure rose from 
45 lb. to at least 130 lb. per square inch (see Fig. 4). 
It seems to me likely that at this point the shaft gave 
way, and the breaking down of the engine occurred, the 
rest of the wearing down from, say, 24 in. or 3 in. to7 in. 
having been accomplished whilst.on the way to Queens- 
town, and from there to Liverpool. Had the ship moved 
some miles further, the propeller, with the whole shafting 
and with the shaft casing, would have dropped into the 
sea, and as the evidence coming from the Court now is, it 
could not be more incomplete even in that case. _ 

It is always the same old story ; the true cause is very 
simple and natural, but instead of looking into the right 
direction, a number of badly supported theories have 
been set up, serving for nothing Put to complicate the 
matter. 

As to the statements of the Court respecting the catas- 
trophe of the engines, my own views about the matter are 
also widely different. ‘To calculate the amount of stretch- 
ing (by which, according to the opinion of the Court, the 
cylinder cover has been driven out), the first thing is to 
correct the figures for weight of the reciprocating parts 
(as given on page 482 of last volume). The weight of 
piston is not 10 but 6 tons, that of the piston-rod not 


k | 3 but 1.8 tons, the whole weight not 22, but about 14 tons, 


The amount of final compression in regular working was 
34 tons on the piston as calculated from indicator cards of 
theengine. The calculation based upon these figures shows 
that it would require more than 550 revolutions per 


peed was reached. According to the design of this 


strange to me, not one of these gentlemen made even the | piston, there has been most likely an internal stress 


slightest endeavour to investigate the question. _ 
As the matter is of a decided importance, I will dwell 
upon it at somewhat greater length. 


| 
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which helped the break. The cylinder cover was 
damaged at the beginning of the catastrophe, but did not 
fall before the cylinder came down. Otherwise the upper 





Cres would have been carried away instead of being 
anging on the walls, as can be seen in the two-page plate 
published by you on April 18 last. 

The securing of the piston-rod to the piston by that 
massive flange of 23 in. diameter and 4 in. thickness was 
a very dangerous design in the event of a piston fracture. 
This flange acted like a steam hammer, the corresponding 
recess for it in the cylinder bottom serving as a collecting 
pot, and any of the Scoben pieces happening to get into 
that recess must have caused the immediate knocking out of 
the bottom. But by far the most powerful means for further 
destruction was the connecting-rod having a forked upper 
end with screwed bearings and caps, the latter moving 
about 6 in. horizontally twice and in reversed directions 
for each revolution whilst oscillating round the crosshead 

dgeons. Imagine that just after the cylinder bottom was 

nocked out a suitable piece of it fell upon the crosshead ; 
the said heads of the connecting-rod on clearing their wa 
then exerted an incommensurable crushing against bot 
columns and the feet of the cylinder (about 6000 horse- 
power of the high-pressure and intermediate cylinder 
were free to turn the lower end of the connecting-rod, 
acting then as a lever and forming a sort of squeezer), 
which no material and nor any design or strength could 
resist. So the entire ruin of the columns and cylinder 
was most probably the work of a few instants; the fall- 
ing of the cylinder and the breaking down of both columns 
were accomplished perhaps within the same moment. It 
was just the very hard material of the columns which 
could cause the holes in the bulkheads and _ floor- 
plates. 

All these suppositions are the result of lengthened 
observations and studies carried out during my stay at 
Liverpool between May 2nd and 9th. 

I am, Sir, yours truly, 
Orto H. MvuELLER. 

Gmunden, Upper Austria, June 29, 1890. 





THE SOCIAL STATUS OF 
ENGINEERS. 
To THE Eprror or ENGINEERING. 

Srr,—The fact cannot be denied that, in the estimation 
of the general public, civil engineers as a body do not 
occupy the same social ition as members of other 
learned professions—barristers, physicians, clergymen, 
&c. ; and the reason is only too obvious. 

General councils direct and control the education of 
embryo lawyers and surgeons, and take watchful care 
that none but qualified men can enter the ranks of pro- 
fessors of law and medicine. 

In the case of engineering education, however, no such 
councils exist, the result being that whilst many younger 
members of the profession studiously follow out what they 
believe to be a suitable curriculum, and so obtain a sound 
knowledge of the science of engineering, very many, in 
the absence of any incentive in the shape of a compulso 
examination for qualification, find themselves at the termi- 
nation of their pupilage, possessors of a very indifferent 
professional education. 

Herein lies the secret of the unquestionable social 
superiority referred to ; fore a man can pose as a 
barrister, a medical practitioner, or a clergyman, he must 
prove himself to be possessed of a minimum amount of 
general and professional knowledge ; on the other hand 
any one can dub himself a ‘‘ C.E.” (!) 

Architects (who are similarly situated in the matter of 
social status as civil engineers) have © amove in the 
right direction in instituting the optional examinations of 
the R.I.B.A., and in endeavouring to secure Acts of 
Parliament similar to those controlling admission to the 
legal and medical professions. 

At four National Congresses of Architects held in 
France the following resolutions have been : 

1. ‘That no person in France shall be allowed to 
exercise the profession of architect, if he is not provided 
with a diploma certifying to his possession of the minimum 
of knowledge necessary for the profession of architecture.” 

2. “That the position of existing architects at the 
time when the compulsory diploma may come into force, 
shall be completely respected.” 

Until such legislation is obtained the general public 
will continue to withhold from the professions of civil 
engineering and architecture that complete confidence 
which it extends to other properly protected professions ; 
and will continue to ome engineers and architects as a 
body with but little respect, so long as the ignorant and 
unqualified are allowed with impunity to profess to be 
what they are not, and to bring disgrace upon what are 
beyond doubt noble and learned vocations. 

f civil engineering is to take recognised rank with other 
professions it is not sufficient to place it on an equal foot- 
ing with other renowned studies—as it is in the universi- 
ties of Edinburgh, Glasgow, Dublin, Cambridge, Man- 
chester, &c.—and make it an avenue to a degree, but 
further a qualifying examination of a fixed standard must 
be made compulsory, and the education of civil engineers 
directed and controlled by a general council of engineer- 
ing education. The compulsory course of training should 
be at once general and technical, theoretical and prac- 
tical, as it is in other professions. Meanwhile men engage 
in engineering pursuits without previous thorough and 
systematic training or any formality beyond the assump- 
tion of a title and the displaying of a plate. 

Does engineering study present so limited a field, or is 
the profession so mean an acquirement that no special 
scientific and general education is necessary ? an a 
young man “pick it up” as he would expect to do an 
insurance agency or a land jobber’s business? Decidedly 
not. To acquire the knowledge to construct, and the 
skill to plan and design engineering structures, and to 
efficiently deal with the innumerable questions—scientific, 
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artistic, legal, and sanitary—which constantly arise in 
ordinary practice, a training as arduous, as systematic, 
as prolonged, as that for other liberal professions, is 
necessary. . 

The health, comfort, and general welfare of the public 
depend very materially upon the efficient education of 
architects and civil engineers, hence the urgent necessity 
for closing the ranks of these professions against the 
entrance of unqualified would-be practitioners. 

Nor until a standard of efficiency is effectually imposed, 
and the profession regulated, protected, and controlled by 
a governing body, will civil engineers (and architects) 
enjoy the social prestige and dignity which is the boast 
of members of ne learned vocations. 

T am, Sir, yours faithfully, 
SCIENTIA. 





RAILWAY BRAKES IN INDIA. 
To THE Eprror or ENGINEERING. 

Sir,—What have Mr. E. Gobert and other ardent 
advocates of the Westinghouse brake to say about the 
three fatal accidents with it in one month recorded in the 
Railway Gazette of May 9th? 

One was precisely like the Carlisle accident—ran 
through the station, killed two, injured six, ‘air brakes 
failed to work,” cause unknown. 

The other two were caused by that great source of 
danger, the cocks; in one a cock was shut, in another it 
4 supposed a piece of brake rigging fell, hit a cock, and 
shut it. 

On the brake trials at Quetta a runaway occurred from 
a shut cock, but fortunately without accident. 

People out here are not so very sure, in spite of the 
eloquence of the Westinghouse Company, that the vacuum 
wt 2 is the more dangerous of the two. 

Yours —_ E 
NDIAN ENGINEER. 





ENGINEERS IN INDIA. 
To THE Epiror oF ENGINEERING. 

Str,—There is more in Sir J. Gorst’s motion for inquiry 
into the effect of exchange on the allowances of the so- 
called uncovenanted services of India than meets the eye. 
Our apol for introducing it is, that it vitally coneerns 
the large y of engineers forming the Public Works 
Department of India, and very much those who propose 
to take service therein. 

The civil engineers have for some time past been press- 
ing for at least an inquiry into their grievances, but the 
scope of the committee, as framed by the India Office, is 
limited to the effects of the fall of silver on their allow- 
ances ; a grievance which they share with other services, 
but which is not the most important. That the inquiry 
has been thus limited is due to the strenuous opposition 
of the Government of India, an action which a full know- 
ledge of the case will condemn, not as being unfair to a 
body of servants in whom the Government themselves 
declare they have the fullest confidence—for fairness is 
not an attribute of official bureaux —but as unwise, for it 
is not to be expected that an educated and intelligent body 
of men 800 strong will, now that they are roused, calmly 
accept a refusal to even inquire into their grievances, or 
be deterred by any official manceuvres. 

If there were no ground for these claims an inquiry 
would at once settle the question and put a final stop to 
agitation, so it is to be supposed that the Government of 
India do not feel their case strong enough to submit to 
the impartial judgment of a select committee. 

The civil engineers not only appeal as do the other ser- 
vices against the loss they suffer by the fall in exchange, 
but complain that the promises made by the Govern- 
ment of India and the Secretary of State to attract men 
when wanted for State railways, are ignored. Having 
attracted men by these promises, the Secretary of State 
cynically replies, in answer to remonstrances, that as 
they get very capable engineers under the existing rules 
there are no grounds for altering them. It will probably 
be made quite clear that the present rules did not attract 
and do not satisfy the capable engineers he rightly plumes 
himself on having secured. 

No form of covenant even appears to be binding on the 
India Office, for some of the Public Works Department 
have it in their covenants ‘‘ that in all payments referred 
to in these presents 10 rupees shall be taken as the equiva- 
lent of 1/. sterling.” hey find, however, that this 
covenant secures them no more advantages than if they 
had no agreement. Intending candidates for an Indian 
service would do well to note this. 

But what the civil engineers chiefly assert is their 
greatest grievance, and that from which all the others 
flow as a natural result, is that the administration of the 
Public Works Department is entirely in the hands of the 
Royal Engineers, who only form one-eighth of the depart- 
ment; and that the natural result of this is their com- 

laints are entirely disregarded. It is not likely that the 
yal Engineers, would seriously entertain a grievance 
inst themselves for having too much power. In the 
right appreciation of the relation of the Government of 
India to the Public Works Department lies the key to the 
whole question. 

What is in effect the Government of India in this con- 
nection, and is it likely to pronounce an unbi 
verdict? 

The Viceroy is an English statesmen and the Member of 
Council for Public Works a covenanted civilian, so that 
personally they should be impartial. But the Viceroy has 
a Royal Engineer as private secretary, and the whole of 
the administrative officers of the department without 
exception are Royal Engineers, who have further the 
great weight of the Military Department on their side. 

The only civilian in the higher places of the Public 





Works Department is the consulting engineer, and his 
functions are purely those of a technical adviser. Thus it 
wil] be seen that any opinions but those of the Royal 
Engineers have not the remotest chance of even reaching 
the Government of India, much less of being accepted. 
And naturally the opinion of the Royal Engineers is that 
it is in the eternal fitness of things that they should rule 
the department and hold all the managerships of State 
Railways and other places leading to advancement. The 
days are past when this exclusive dealing by the Royal 
Engineers could be explained on the a that they 
were the seniors in the department. There are now more 
civil engineers of equal standing and ability, and it is no 
wonder they begin to inquire how long this state of affairs 
is to last. ; 

In theory the appointments are open to all alike, but 
the practice is very different, as the following Table 
shows : 

Percentage of their own 


umber. , 
Royal Engi- Civil Engi- 
neers. neers, 

43.5 7.0 
25.0 17.2 
»» works... -. 31.5 75.8 


Thus a young al Engineer on joining the Revenue 
Branch is pose. Saree to the management with the certain 

rospect of rising to be manager and the chance of being 

irector-General and Secretary to Government. Buta 
Cooper’s Hill man is offered a place in the Traffic, or if 
his tastes lie that way, in the Locomotive Department, 
neither of which lead beyond the head of that department 
on a pay according to his rank, not his work. 

So far it has been the case, that if the choice lies between 
Mr. A and Major B, both of equal merit, for an admini- 
strative appointment, the latter is selected on account of 
his experience ; he having filled an armchair in the secre- 
tariat for many years, ile the former has lived out in 
the jungle. 

Now if these allegations be true, and an inspection of 
Public Works Department lists favours the supposition, 
it appears to us hardly honest to pretend that all the 
appointments are open to all alike, and for the class 
which is in power to reserve them for themselves. Whether 
they fill them worthily is not the question ; it is whether 
under the constitution of the Public Works Department 
the civil engineers have equal rights with the Royal Engi- 
neers, and whether in practice they get them, and nothing 
but the verdict of an impartial Parliamentary Committee 
can give a satisfactory answer to this question. 

The Government of India are not likely to admit that 
their present practice and prepossessions are assailable ; 
nor is it probable that these prepossessions are anythin; 
but entirely favourable to the Royal Engineers, dictate 
as they are by themselves. 

We may enter at a future date upon the examination of 
the question on public grounds whether it is desirable, as 
the Government of India practically assert, that the Public 
Works Department and railways should be ruled by Royal 
Engineers. 


Description of Em- 
ployment. 


Administrative and accounts... 
On leave ... ats ee ve 


An InpIAN ENGINEER. 





THE ROYAL AGRICULTURAL SOCIETY’S 
ENGINE TRIALS AT PLYMOUTH. 
To THE Eprror OF ENGINEERING. 

S1r,—We notice in your issue and that of your contem- 
rary The Engineer of July 4th, speaking on the R.A.S.E. 
lymouth Show, several remarks as to our engine there 
entered for the Society’s prize, and should be glad if you 
would favour us with space for a few corrections thereon. 
First it is stated, quite correctly, that our engine was not 
lagged, and we are now aware that this want of lagging 
had no inconsiderable effect in the loss to us of the 
Society’s prize. But our idea was that the engines for this 
competition were to be specially adapted for agricultural 
purposes, and we noticed that out of the large number of 
engines of this type exhibited for competition and other- 
wise, only two were lagged, and lagged in a most elaborate 
form, and they obtained the judges’ awards. Next with 
regard to the boiler. The same reason as above in- 
fluenced us in adopting the cross-tube boiler, for any 
one versed in agricultural work well knows that multi- 
tubular boilers are a constant source of trouble for 
this class of work, inasmuch as the engines are moved 
about from barn to barn for chaff-cutting, grinding, &c., 
and frequently the only water available is the filthy con- 
tents of some stagnant pool close by. Under such cir- 
cumstances these small-tubed racing boilers would be 
rendered quite useless by being completely choked with 
mud and refuse in a very short time. With regard to 
coal consumption we notice from the figures you publish 
that the awards appear to have been made entirely upon 
this one point, the judges — entirely ignoring 
the system of marks published for the guidance of them- 
selves and the competitors in the Society’s regula- 
tions. We consider nothing could be fairer than the 
points thus arranged, and nothing more unfair than 
the way in which the judges appear to have ignored 
them altogether. Marks or points, amongst other 
things, were to be given for governing power, and yet we 
were ordered to run without governors, not as you state 
because of any obstruction to the rocking gear, but solely 

at the arbitrary will of some one in authority conductin 
the trials. It must be perfectly plain to every agricul- 
turist that no engine is of the slightest use on a farm 
without governors, and yet, without detracting in any 
way from the compound marine engine that obtained the 
first prize, it was without governors of any description, 
and thus, according to our contention, however suitable 
for marine purposes, was totally unfit for icultural 
work. The question of fuel consumption is really of very 
secondary importance in this type of engine, because they 





run only a few hours at a stretch, and but some half- 
dozen days or so per month. Under these circum- 
stances it would be folly to sacrifice the durabilit 
of the boiler for the smaller consumption of fuel. 
The wire-drawing, as indicated by the diagrams taken 
during the run, was due to the regulator being open 
only slightly, the engine running very lightly, and not 
to the best advantage. Had the governors been in use as 
they should have been, the diagrams would have come 
out much better. We did not observe priming in any one 
of the engines tried, nor did we notice that the chimney 
of our engine became hot; in fact, had it done so, we should 
think the paint would have been sumewhat scorched, as 
the chimney was only 1; in. thick, but this did not prove 
to be the case in ourengine. Possibly your contemporary’s 
remark on this, is a mistake, as it did happen with one of 
the others. 

In compound marine engines of the type that obtained 
the first prize, much is sacrificed for the economy of fuel, 
but however suitable it might have been for the purpose 
for which it was undoubtedly designed, this engine was 
totally unfit for the purpose for which the prizes were 
offered, and had it Leen adjudged by the very plain regu- 
lations and marks laid down by the Society, it would 
certainly have occupied a different place in the awards. 
Unfortunately, these regulations seem to as the laws 
of the Medes and Persians to competitors and exhibitors, 
but are entirely optional to the judges. The elements of 
undigested theory and professorial crotchets appear to 
enter so largely into the awards at the R.A.S.E. shows, 
that can it be wondered so many of our great firms of 
deservedly high repute persistently hold themselves aloof 
from these competitions ? 

To leave the engines, we further assert that nothing 
could be more ridiculously unfair than the trials of the 
grist mills. To put it plainly, these were trials of nothing 
more or less than the ‘‘ cuteness” of the individuals work- 
ing the mills. A standard sample should have been 

iven them, and the mill once set, should not have been 
interfered with during the run, instead of which what 
took place in many instances was, that corn was rushed 
through wholesale at first, and the mill was then nipped 
up towards the close of the run to give the impression 
that the stuff was properly _— throughout. The test 
was simply one of time, of far too short duration, instead 
of being a test of durability of the mill and of uniformity 
of sample. 

Other points of dissatisfaction might be specified, but 
we have already trespassed too long on your valuable 
space. Trusting you will be kind enough to insert this, 

We are, yours truly, 
ADAMS AND Co. 


To THE Epitor or ENGINEERING. 
S1r,—With reference to the competitive trials for small 
rtable motors (steam) at the Royal Agricultural 

iety’s Show at Plymouth, we have not noticed that 
the weights of the competing engines have been given, 
and as we cannot help thinking that this is a matter of 
great importance in small portable motors, we beg to 
state that the weight of the one shown by us, which took 
the first prize, was under 22 cwt. 

Trusting you may see your way to supplement your 
valuable remarks on the competition by giving this infor- 
mation, 

We are, Sir, yours faithfully, 
July 9, 1890. Srmpson, STRICKLAND, AND Co. 





CENTRIFUGAL FORCE AND THE THEORY 
OF PROPULSION. 
To THE Epiror or ENGINEERING. 

Sir,—A_ letter of the above title in ENGINEERING of 
May 2, 1890, maintains the influence of the centrifugal 
force in creating a rarefaction or vacuum on the leeward 
or passive sides of the blades of a propeller; it was also 
explained how the’ fluid is pressed in opposition to this 
centrifugal force against the active surfaces of the blades, 
and as the rarefaction draws fluid even from the sides 
radiation of the same is prevented, so that all the fluid 
drawn in is sent behind a properly shaped propeller. As 
further the action of propellers in water pa air is strictly 
analogous, only differing a little on account of the air 
being elastic, giving a somewhat superior efficiency to the 
air propeller, the last mentioned being much easier 
examined, will be chosen in the following investigation on 
the areas required. 

As explained in that letter, the rarefaction, from which 
the thrust principally results, may be represented as a 


: 3 
function F A is of the propeller area A, the velocity v 


in the circumference and the radius + to the same; F 
includes a coefficient, decreasing with the number of the 
revolutions, but increasing with the pitch and diameter 
of the propeller. 

The suction from the fluid passing the front edges of 
the revolving blades is another force, which creates rare- 
faction on the leeward sides of the blades, and which 
probably varies with the square of the speed v, and is 
represented by f A v?. Whether the one or the other of 
these forces predominates, depends on the shape, pitch, 
and number of revolutions of the propeller. 

Consider, for example, two similar propellers destined 
for equal forward s s, and consider the area A of the 
larger reduced to fA, r to 47, while v increases to 21, 
so that the small propeller makes four revolutions in the 
same time as the larger makes one. The angle of in- 
cidence of the smaller is consequently doubled. The 
thrust of the smaller is vepresembes by 


FzA 2? gpa” 
$r =" 


or theoretically four times that of the larger, and even 
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more than this, because the coefficient included in F is 
greater on account of the double angle of incidence. The 
influence of the suction is represented by f 4A (2v)?= 


fAv*or unchanged. The theoretical thrust and work 


performed, of the smaller would consequently be much 
reater than that of the larger if centrifugal force pre- 
p soem and it depends upon the work consumed in 
turning it, whether its efficiency is greater or less. If the 
theoretical resistance against turning varied in the same 
ratio as the thrust, the efficiency of the smaller would only 
be the half, but the fact is, that the mutual influence of 
the blades diminishes the resistance against turning in a 
much higher ratio than the thrust, when the revolutions 
are augmented, because, when one blade works in the 
wake of the other, it is especially the resistance against 
the active side which diminishes, while the rate of rare- 
faction on the leeward side remains more unimpaired. 

To give an illustration of mutual influence imagine a 
four-bladed propeller driving a boat; remove three of the 
blades, sothat the areais reduced to one-fourth, then theone 
blade gives the same thrust as before, without consuming 
more work in turning, provided that the revolutions are 
increased about 30 per cent. The thrust of a propeller 
may in fact be reduced to one-fourth of what its area 
theoretically should have yielded through this mutual 
interference. 

To obtain equal theoretical efficiency of a large and a 
small propeller, from which the same thrust is s,m 
they should not be similar, but the smaller must have a 
finer pitch, because the resistance against — de- 
creases in a considerably higher ratio than the thrust 
when the pitch is sar | A propeller, with a pitch less 
than one, and with 2.5 ft. diameter, gave a thrust of 7 lb. at 
nearly 15 revolutions per second, while one 5 ft. in dia- 
meter, and similar to the smaller, gave a thrust of 10 lb. 
at nearly five revolutions per second. The power was the 
same in both cases, but the gear of the smaller consum 
much more work than that of the larger. Reduced pitch 
and increased number of revolutions would have been re- 
quired to obtain equal theoretical efficiency of the smaller ; 
a propeller 10 ft. in diameter would have been less efficient 
than any of them when the power remained the same, 
because when a propeller becomes too large and its revolu- 
tions too slow it is not efficient in creating a rarefaction 
sufficient to move the fluid in front of itself. In this 
investigation the friction, varying with the square of the 
speed, and generally consuming most work when acertain 
psc is required from a small quick-running propeller, 
has not been considered. In fact the efficiency depends 
on so many circumstances, which cannot be treated theore- 
tically, that the area required must be determined by 
experiment. 

ixperimental results systematically arranged, as has 
been done by Mr. S. W. Barnaby, are of course the best 
guide in the choice of a new propeller of ordinary type, 
but when a special propeller is required, an experiment to 
determine power revolutions, &c., for a model should be 
made, whence, by means of the laws laid down in “ For- 
mulas for Model Experiments” (see ENGINEERING of 
November 29, 1889), power, revolutions, area, &c., can be 
determined for the full-sized propeller. 

The elasticity of the air makes the mutual interference 
of the blades much worse in air than in water; this can 
easily be seen through a comparison between the relative 
areas for air and water, used in nature, and those re- 
quired for propellers in the same media. A big wild swan, 
weighing 34]b., must exert a thrust much above this, 
during a downstroke of the wings, say 40 1b., while the 
thrust of the web feet, when swimming fast, may not 
reach 6 lb., and the ratio between the areas, used in air 
and water, does not reach 30:1, so the area required in 
air, for the same thrust, would only be four or five times 
larger ; a fat duck, weighing 5 lb., may exercise the same 
thrust with its small wings as the swan with its web feet. 
The singularity here is, that the wings do not interfere at 
all with each other, while the web feet do, but the com- 
parison is, of course, not quite fair, if a bird exerts more 
power upon its wings than upon its web feet, in propor- 
tion to the thrusts. An air propeller requires an area 
which is sixteen to twenty times and a diameter which 
is four to five times larger than the diameter of a water 
propeller destined for the same thrust and power, and 
this great ratio seems {mostly due to ‘the mutual interfe- 
rence of the blades. 

_ Viewing the enormous dimensions and surface of a ship, 
in proportion to the same quantities in a propeller blade, 
it is easily understood, that the conditions under which 
both operate, in relation to the fluid, are widely different. 
The velocity of a propeller blade, in its point of effort, 
is only about twice that of the ship, but when it is remem- 
bered that a vacuum represents a thrust of about 2500 lb. 
per square foot, at the depth at which, in the distance 
under the water, a propeller blade generally works, it is 
still to be explained how the large y can be moved by 
the small one, and there will alway 8, as explained on 
May 2, 1890, be a vacuum on the passive side of a pro- 
peller blade, when it is not moving very slowly. In fact 
the action of a propeller has nothing todo with the action 
of a screw even if attributed with eip. 

Tremain, Sir, yours obedient, 


: H.C. Voer. 
Holsteinsgade, 31, Copenhagen, July 1, 1890. 





THE VOGELSANG PROPELLER. 
To THE Eprtor or ENGINEERING. 
Sir,—In way to the inquiry as to Vogelsang’s propeller, 
which appea: in your last issue, I shall be happy to 
Sive any information required, if inquiries are abdvmed 
to me at De Keyser’s Royal Hotel, ndon. 
ours, &c., 
ALEXANDER VOGELSANG, 


ed | itself becomes but a minor consideration. Ind 





MANUFACTURING IN AUSTRALIA. 
To THE Eprtor or ENGINEERING. 

S1r,—Many of your readers are no doubt awaiting with 
great interest your promised observations on the projec 
establishment of large locomotive works in New South 
Wales, but by far the most noteworthy feature about it 
is the undertaking to produce the locomotives at, or but 
little over, English. prices, notwithstanding the higher 
cost of materials, fuel, and labour in the co ony. This, 
however, is but an indication of the growing recognition 
by manufacturers that all these disadvantages are far 
more than compensated by one great advantage, which, 
if availed of, will enable almost any manufacture to be 
carried on more economically in a new than in an old 
bce" ; namely, the greater cheapness of land. 

Whilst the cheapest Jand in England costs from 507. to 
1007. per acre, any quantity of land, equally suitable for 
manufacturing, can be obtained in Australia at from 5l. 
to 10/. per acre, and even less. This, therefore, gives the 
colonial manufacturer an advantage, as regards the outlay 
required for a site, of at least a thousand percent. over 
the Englishman. But this is the smallest part of his 
advantage. A manufacturer in England has to depend 
entirely on the actual profits of his business for success. 
His workmen live on other people’s property, and their 
employer receives no benefit from their wages after once 
he has paid them. But the low cost of land in the 
colonies, and the facility of obtaining it, enable an 
employer to acquire with but trifling outlay, not only the 
ground required for his works, but enough land sur- 
rounding it to secure for himself all the enormous rise in 
value that will take place immediately the industry is 
started, and to obtain, in the form of rentals from his 
employés and others attracted, so large a return for his 
capital, that the mere apparent profit of the business 
, under 
such circumstances it would be perfectly feasible to sell 
goods under cost price, and yet realise immense profits. 

There is consequently nothing paradoxical in the under- 
taking of the new locomotive syndicate ; the wonder is 
that English n:anufacturers have so long been willing to 
see the chief part of the results of their enterprise enrich- 
ing landowners, when by removing their works to a new 
country they might secure to themselves the full fruits of 
their industry. Evacustes A. PHrpson, 

Selly Oak, Birmingham, July 7. 





BREWERS’ COPPERS. 
To THE Eprtor oF ENGINEERING. 

Srr,—Can any of your readers explain the following 
circumstance ? 

A few months ago I made drawings for the settings of 
a large brewing copper on the pigeon-hole system, i.e., a 
plan in which the fire is in the centre and flues lead out into 
the main circular flue in all directions, the spaces being 
regulated according to distance from outlet to stack. The 
arrangement has been eminently successful until the last 
few weeks. 

I should here state that so violently have the operators 
boiled the worts, that a column has risen in the centre 
some 6 ft. above the surface, the mean depth of the liquid 
being about 7 ft. 

It now appears that from some cause the crown, or 
centre of the convex bottom, which is 3 ft. above the bars, 
has become red hot and softened. 

There is 1 ft. of upward convexity in the bottom, the 
diameter being 8 ft. at point of bearing, and the sides 
slope away to about 13 ft., and the total depth is 9 ft. It 
is stated that at no time has there been insufficient liquid 
over the crown to pa heating. Is it possible that 
with that violent ebullition the currents flowing towards 
the centre could have left the central portion of the crown 
uncovered? In every other copper I have set upon this 
mg the boil has been perfect, and no such complaint 

as arisen. 

This copper, however, being unusually wide allows of 
very hard boiling, as before described, without the danger 
of Boilin over that would exist in a more cylindrical 
vessel. any coppers are set higher above the bars, but 
with a 4-in. fire, 3 ft. allows the full combustion, and a 
greater height must require more fuel to attain the same 
results, Yours truly, 


BREWERS’ ENGINEER. 
Bristol, June 30, 1890, 








OUR BOYS. 
To THE EDITOR OF ENGINEERING. 

yp think your correspondent will find a school to 
his liking in the Norfolk County School, where great 
attention is paid to school games and the school is 
healthily situated and away from a town. The h 
master will, I have no doubt, give every information, but 
I know that the boys who are studying for ye 
pursuits have a special training in surveying, levelling, 
and mechanical drawing. eS 





PATENT OFFICE LIBRARY, 
To THE Eprtor or ENGINEERING. ; 

Sir,—Having been a fairly constant reader at this 
library for — years, and appreciating the advantages 
it possesses, and the privileges which are, I believe, un- 
approached by any other library in the world, I am sur- 
prised at the complaint of your correspondent. 

The room containing periodicals is not in any way closed 
tothe public. All that is required is that the reader 
bring the one (or more) volumes that he wants into the 
large hall and read them there. f 

eat be remembered that this library, though free, 








is not a “‘ public library.” It is paid for by patentees, and 
by them alone. : 

In the writer’s opinion it would be advisable to restrict 
the admissions in some way. A number of persons 
(chiefly foreigners) go to the library who apparently have 
no business there. Some check is imperative; for many 
books have been mutilated, and some stolen outright. _ 

I have two faults to find; and as the very obliging 
librarian and his exceedingly able and attentive assistants 
and attendants do their best to prevent them, it may be 
as well to point them out. 

First, the amount annually allowed to buy books is not 
half sufficient ; and consequently many desirable books 
cannot be obtained. If it were not for the donations, the 
library would be a poor affair. There is no excuse what- 
ever for this, since the patent fees contribute handsomely 
(after paying all expenses) to the income of the nation. 

Second, the periodicals are very much behind time. As 
regards the English weekly papers, most of them are out 
on Thursday, and all of them on Friday morning ; yet 
very few arrive at the library till midday on Saturday. 
As regards the foreign periodicals, the case is much worse. 
Instead of sending them by post direct, the contractors 
wait until a parcel has been collected ; so that they may 
save a few pence in the carriage. 

This last fault is a very serious matter and should be 
rectified immediately. In the present uncertain state of 
patent law, no patentee needs to be reminded of the neces- 
sity of looking out for foreign “‘ publication ” of an inven- 
tion. 

The ne English patentees pay for protection (such as 
it is) of their own property, is sufficient justification for 
insisting on these faults being remedied. 


ours faithfully, 
July 4, 1890. A PATENTEE. 








BOILER EXPLOSIONS. 
To THE Eprtor oF ENGINEERING. 

Srr,—Your issue of the 4th inst. contains report of 
the annual meeting of the Steam Users’ Association, 
Manchester. I note that the chairman then stated that 
sixty-six steam boiler explosions had occurred in the 
United Kingdom in 1889. This is a serious exaggeration 
of fact, probably due to the anxiety of the Association, 
or some of its officials, to present matters in as strong a 
manner as possible. Thirty-six actual explosions of steam 
boilers is nearer the truth, or a little more than half the 
total stated. As the attention of the chief engineer of the 
Association has been previously directed to similar exagge- 
rations of figures when he, with some of the committee, 
had interview with the Board of Trade, I can, therefore, 
only characterise the statement referred to as utterly un- 
reliable, and evidently intended to create unfounded alarm 
in the public mind. 

Early this year I corresponded with the chief engineer 
of the above Association and directed his attention to this 
matter. 

Subjoined is copy of letter of April 22 last, addressed 
to him upon this subject, and also copy of his reply. 


[Copry.] 
‘*The National Boiler Insurance Company, Limited, 
‘* 22, St. Ann’s-square, Manchester, 
** April 22, 1890, 
- eee E. Fletcher, Esq., Chief Engineer, 
‘*The Manchester Steam Users’ Association, 
**9, Mount-street, Albert-square, Manchester. 

** Dear Sir,—I duly received yours of the 25th of March, 
in reply to mine of the 24th, in especial reference 
to your statement to the President of the Board of Trade 
as to the number of persons killed and injured by boiler 
explosions. deferred writing you further until I had 
communicated with other companies. 

‘* From information I have obtained, it is evident that 
your numbers are most inaccurate and exaggerated, and 
either your records are imperfectly kept, or else you have 
included in the numbers persons Killed and injured by 
various accidents, not boiler explosions. 

‘* Whilst writing, I wish to state, on behalf of this, the 
National ae , that we cannot understand why your 
Association, w ich has always posed as the friend of the 
steam user, should be so anxious to put the worst aspect 
on the matter, or why your Association, which was 
established to prevent Government interference, ‘should 
thus be acting in a manner likely to further the demand 
for undue legislation against the unfortunate steam users. 

**It is to be regretted, further, that statements should 
be made to the Board of Trade, and especially to its Presi- 
dent, and also to others, respecting the action of boiler 
insurance companies, which are liable to seriously mis- 

ead 


“Tt is quite true that your system, and that of the 
Boiler Insurance Companies are widely different, but I 


aad submit, and am prepared to prove, that the leading com- 


panies are as anxious to prevent explosions as the Steam 

sers’ Association, and that in fact they have ten times 
more beneficial effect in this direction than your Associa- 
tion ibly can have in its limited and restricted sphere. 

**1f we do insure boilers at iron works and collieries, 
and at other works which you will on no account 
guarantee, this brings them under efficient inspection, 
and has proved of t public advantage; and if we do 
take the risk of boilers, which you refuse to take, we are 
enabled to induce the users to take steps as regards the 
construction of the boilers, their management, &c., which 
gradually but surely tend to reduce risk of working, and 
to promote general improvement. 

“T submit that to pose as an example, or as leaders in 
certain movements, but to leave the matters which require 
the greatest trouble and anxiety, to take care of themselves, 
and, as it were, ‘ pass by on the other side,’ gives no claim 
to superiority. The real work of teaching those who most 
require it, the value of independent inspection, and how 


52 


ENGINEERING. 


[Juty 11, 1890. 








to prevent a, is performed by the insurance com- 
panies, and although they may have manifested various 
shortcomings, yet as regards the three leading companies 
established in Manchester, their occasional but compara- 
tively rare failures, are only what may occur to any insti- 
tution, or person, which undertakes so difficult and 
responsible a duty. 

“Tt is high time that your Association recognised the 
actual state of affairs and avoided the misleading state- 
ments which are constantly being reiterated, I ies with 
your committee’s sanction. So long ago as 1870, grossly 
inaccurate statements were made by Sir William Fair- 
bairn, T presume from information supplied by you or 
your officials, and which statements I believe your Asso- 
ciation never attempted to correct. Such inaccuracies or 
mistakes should be corrected immediately they are 
detected or pointed out. 

**T assure you that our company have no desire to act in 
such antagonism to your Association. We are equally 
anxious, whatever your profession may be, to prevent 
explosions, and we most strongly object to your Associa- 
tion so ® gees misrepresenting our action as above 
indicated. 

** Will you please submit this communication to your 
committee, so that they, with others, may be made 
acquainted with, and understand the actual facts ? 

‘Yours faithfully, 
** (Signed) Henry HItver, 
‘Chief Engineer and Manager.” 
(Cory. 
‘*The Manchester Steam Users’ Association Offices. 
**9, Mount-street, Manchester, 
** April 23, 1890. 
‘* Henry Hiller, Esq., 
‘* National Boiler Insurance Company, 
** Manchester. 

‘Dear Sir,—Yours of the 22nd inst. in reply to mine of 
the 25th ult. has been duly received. I will give the 
points referred to therein my best attention, and submit 
your communication, if possible, to my committee as you 
request, so that your views may be brought before them. 

“T am, dear Sir, yours faithfully 
(Signed) Lavinecton k. FLEevcHer, 
** Chief Engineer.” 


The report of the meeting shows that my protest has 
had but little effect. 

Reliable statistics clearly show that the number of 
explosions, in proportion to the number of boilers in use, 
has been very much reduced of late years. 

Yours faithfully, 

Henry Hitter, Chief Engineer and Manager, 

The National Boiler Assurance Company, Limited, 
22, St. Ann’s-square, Manchester, July 7, 1890. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—There was again a steady 
tone in the pig-iron market last Thursday, with a marked 
degree of firmness and an improving tendency. The 
market was especially strong in the afternoon, support 
being forthcoming from the character of the Cleveland 
returns. Scotch iron made an advance of 3d. per ton on 
the day, and hematite iron was 4d. up at the close of the 
market. The closing settlement prices were—Scotch 
iron, 46s, 14d. per ton ; Cleveland, 43s. 3d.; hematite iron 
52s, 3d, per ton. Friday’s market was extremely flat and 
depressed and prices suffered a sharp relapse. There was 
nothing special reported to account for the relapse, as the 
stiffness of the money market was not stated to be more 
pressing. The withdrawals from the warrant stores on 
the previous day, however, were rather small in amount, 
and that fact may have exerted some influence. A large 
amount of business was done, as the easier prices in- 
duced buyers to come in. At the close of the after- 
noon market the settlement prices were—Scotch iron, 
45s. 9d. per ton; Cleveland, 42s. 9d.; hematite iron, 
52s. per ton. ‘There was a very idle market on Monday. 
The good effects which the large withdrawals from store 
might have been expected to exercise on the price of war- 
rants were counteracted by the disappointing accounts of 
trade coming from tie Coutinent and America. <A fair 
amount of business was done, but after a few sales were 
made prices broke away al! round, and but for some support 
afforded to the market immediately before the close of the 
forenoon meeting of the ‘‘ ring” the fall would have been 
heavier. The market was quiet in the afternoon, and at 
the close the settlement prices were—Scotch iron, 45s. 6d. 

r ton; Cleveland, 42s. 6d. ; hematite iron, 51s. 6d. per ton. 

artly owing to the improved Board of Trade returns, a 
stiffening effect was produced upon the market at the 
opening on Tuesday, when prices had an upward look. 
In the afternoon, however, warrants were a shade easier 
in price, and the rise obtained in the forenoon was lost 
before the close, when the settlsment prices were the same 
as those on Monday. Scotch and hematite warrants were 
easier at the forenoon meeting of the iron ring to-day, the 
former losing 34d. and the latter 4d. per ton on the 
closing quotations of yesterday. Cleveland iron was 
somewhat stronger on certain movements of the market 
becoming known, the finish being firm at an advance of 
44d. on yesterday’s closing rates. Buyers at the close 
were offering 44s. 11d. per ton cash for Scotch iron, 
43s. 3d. for Cleveland, and 51s. for hematite iron. Apart 
from the shipments, which continue to be satisfactory, 
there is very little in the situation outside to induce 
operators for the rise to purchase. Last week’s ship- 
ments of pig iron from all Scotch ports amounted to 
10,302 tons, as compared with 9886 tons in the corre- 
spondng week of last year. They included 525 tons for the 

nited States, 277 tons for Canada, 285 tons for South 
America, 178 tons for India, 190 tons for Australia, 150 





tons for France, 2135 tons for Italy, 780 tons for Ger- 
rg 180 tons for Belgium, 160 tons for Russia, 535 tons 
for Holland, 230 tons for Spain and Portugal, 115 tons for 
China and Japan, smaller quantities for other countries, 
and 3942 tons coastwise. The following are the quota- 
tions for several brands of makers’ No. 1 iron ; Gartsherrie 
and Glengarnock, 59s. 6d. per ton; Langloan, 61s.; Colt- 
ness, 61s, 6d.; Calder, 63s.; Shotts (at Leith), 62s. 6d. ; 
Carron (at Grangemouth), 65s. per ton. The stock of pig 
iron in Messrs, Connal and Co.’s public warrant stores 
stood yesterday afternoon at 704,746 tons, against 711,922 
tons yesterday week, thus showing for the week a de- 
crease amounting to 7176 tons. There is no change to 
report in respect of the number of blast furnaces in 
actual operation, 


Shipments of Machinery, d&c., from the Clyde.—The 
foreign and colonial shipments of machinery, &c., from 
the Clyde, reported last week, included the following: 
Locomotive engines of the value of 16,400/. for Chili and 
Valparaiso; other machinery, valued at 3600/., chiefly 
for Calcutta, Peru, United States, Canada, and Sydney; 
blooms, billets, plates, bars, and other steel s, of the 
value of 7500/., chiefly for New York, Peru, Sydney, Cal- 
cutta, the Cape, and Halifax; pipes and other castings 
plates, sheets, tubes, bars, sleepers, wagonwork, an 
miscellaneous iron manufactures, valued at 33,040/. 


The Scotch Coal Trade.—There is no new feature in the 
trade for the week. Business is still active in the ship- 
ping department. At the general terminus, orders are 
fairly plentiful, and quotations remain at those of last 
week, main coal being 8s. 9d. f.o.b. The broken weather 
has made merchants buy house sorts more freely, more 
particularly as the holidays will be on shortly at the 
collieries. The strike of coal porters at Dublin has 
checked orders at some of the Ayrshire collieries, but 
prices and deliveries, nevertheless, keep well up to the 
mark. The shipping demand has been very good, and 
the output has been going well away, alike at the Clyde 
ports, Ayrshire ports, and on the Forth. To-day’s prices 
at Glasgow Harbour are as follows : 
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Ayrshire coal, 8s. 9d. to 9s. f.o.b. at Ayrshire ports. 


The North British Railway Company and Irvine Har- 
bour.—A very lively state of excitement prevails in the 
burgh of Irvine to-day on account of negotiations — 
announced as in progress between the Harbour Trust an 
Mr. John Walker, general manager of the North British 
Railway Company, for the acquisition of the harbour by 
the last-nam body, consequent on their Bill being passed 
by which they aim at buying up the Glasgow an uth- 
Western Railway. There is some talk of a sum of 50,000/. 
being the price at which the harbour is to be obtained by 
the railway company, but that is deemed, by some of the 
ratepayers, asking an inadequate price for a harbour 
which yields a profit of 20007. annually on a capital of 
35,0007. 

Denny Water Supply Works.—Amid much rejoicing on 
Saturday the Bu sg Mt lt of Denny and Duni- 
pace, in Stirlingshire, inaugurated a new water supply 
scheme, the principal feature of which is a reservoir BK cad 
10 acres in extent, distant about 34 miles from the town, 
and at a height of about 600 ft. above the sea level. The 
collecting ground is chiefly hilly pasture, extending over 
an area of about 250 acres. The reservoir has a capacity 
of about 24,000,000 gallons, which will afford an ample 
supply for the population over a period of three to four 
months. Messrs. Kyle, Dennison, and Frew, Glasgow, 
were the engineers for the works, and the contract was 
executed by Messrs. Dobbie and Baxter, Kilsyth. In 
Denny there are extensive paper-making works on the 
banks of the River Carron. 


Extension of Hamilton Water Works.—A few days ago 
the new works, consisting of three filters and a reservoir, 
which have been in course of construction for more than 
twelve months for the purpose of providing an additional 
water supply for Hamilton, were formally opened by the 
Water Commissioners. The occasion was the annual 
visitation of the works by the Water Commissioners, but 
in honour of the occasion the engineers, contractors, the 
agricultural tenants whose lands adjoin, and others were 
invited. The new filters were unitedly capable of filter- 
ing 233,000 gallons of water in twelve hours, being an 
addition of 65 per cent. to the filtering capacity of the 
works. The new reservoir covers twenty-nine acres of 
land, and is constructed to store 70,000,000 gallons, 
being an increase of 75 per cent. on the former storage 
capacity. The total cost of the additions is between 
15,000. and 16,0007. The engineer for the works was 
Mr. W. R. Copland, Glasgow. 


Royal Society of Edinburgh.—The fourteenth meeting of 
this Society for session 1899-90 was held on Monday even- 
ing, Sir William Thomson, president, in the chair. At 
the outset the president presented the Victoria Jubilee, 
the Keith. and the Neill prizes to Professor P. G. Tait, 
Professor Letts, and Mr. Robert Kidston respectively. 
In presenting Professor Tait with the Victoria Jubilee 
Prize for his work in connection with the Challenger 
Expedition, the president said that that work had been 
primarily undertaken for the purpose of correcting thermo- 
metric observations affected in a complex manner by the 
severe and rapidly varying pressures to which the instru- 
ments were subjected, and deducing the true tempera- 
tures of the water at the great depths explored in the 
Challenger expedition. Even had the investigation been 
confined to this object alone it must have included highly 
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interesting researches regarding the thermo-elastic quali- 
ties of water, mercury, and glass, but Professor Tait’s 
researches, carried on with exemplarily determined perse- 
verance, and with peculiar skill and inventiveness a 
six years, had added to science a valuable body of results 
regarding the compressibility and expansibility of fresh 
water and sea water at different temperatures and pres- 
sures, the compressibility of water with different —. 
tions of common salt in solution, and the compressibilit 
of mercury and glass. It would, he was sure, gratify- 
ing to Dr. Gunning, the founder of the prize, to learn that 
so valuable a contribution to science had earned it for 
the period 1887-90, The president submitted a com- 
munication in which he dealt with the mathematical 
shite yo connected with submarine cable telegraphy. 
e described briefly the contents of the paper to the 
Society. At alater stage of the proceedings Professor 
Tait exhibited diagrams giving a graphic record of im- 
pact. The records had been got bya body with a tracing 
point falling in front of a large disc of glass running on 
its axis once per second. Professor Tait explained that 
the investigation had been suggested by a question fre- 
quently addressed to him: Does a golf club remain in 
contact with the ball during a very large part of the 
stroke—in other words, could they pu e a golf ball 
through an arc of say a yard and a half? The investiga- 
tion entirely disposed of a question of that kind. It 
showed that, practically speaking—although he had not 
made the investigation directly for golf balls—the golf 
ball had hardly moved more than its own diameter from 
the tee before it was entirely quit of the club, and that the 
club might do what it liked after that without affecting 
it. The president said it was an instance of superstition 
dispelled by science. Golfers og weap aresult, and they 
knew that by a particular stroke they would produce that 
result, but the professor had shown that their idea of the 
—- in which the result was produced had been all a 
elusion. 


Scotch Bills in Parliament.—The Kirkcaldy and District 
Railway Bill, which aims at bringing certain of the Vife- 
shire coalfields within easy reach of Kirkcaldy Harbour, 
was before a Committee of the House of Lords last week, 
and after a statement on behalf of the promoters of the 
scheme had been made by Mr. Littler, and the exami- 
nation of several witnesses, the preamble of the Bill was 
declared proved. The fight for the acquisition of the 
Glasgow and South-Western Railway is still in ag eSs 
in the House of Lords Committee room, where the Duke 
of Richmond presides most patiently over the proceed- 
ings. A great amount of interesting evidence has been 
given this week. It is difficult to say when the inquiry 
will terminate as the fight is most bitter and determined 
on the part both of the North British and the Caledonian 
Railway companies. The Clyde Navigation Bill is now 
before a House of Commons Committee; Sir John Ken- 
naway, chairman. At yesterday’s sitting the promoters’ 
case was closed. 





CANADIAN Rattways.—The railway statistics of Canada 
for 1889, issued by the Department of Railways and 
Canals, show that there are 13,325 miles of completed line 
in the Dominion, while 416 miles more were under con- 
struction at the date of the report. The capital raised for 
Canadian railways to the close of 1889 was 152,115,289/. 
The working expenses for 1889 were 6,227,609/., and the 
earnings 8,429,923/., leaving a net income of 2,222,314!. 
Over the 12,628 miles in operation last year 12,151,051 
passengers and 17,928,626 tons of freight were carried 
during the twelve months. The greatest system is that 
of the Canadian Pacific Railway. This company owns or 
leases in Canada 4973 miles, the Grand Trunk coming 
next with 3114 miles. Canadian railway mileage has 
doubled during the last ten years. 


Coat oN THE NortH Paciric.—There is evidence of the 
existence of vast fields of coal in the vicinity of Puget 
Sound. A letter from Tacoma states that in the basin 
of the Cowlitz, which rises in Mount St. Helens, there 
are over 40,000 acres of coal so far untouched. In the 
Chehalis Valley there are further vast deposits still un- 
explored. In the Carbon region a vous tod underlies 
three whole townships, one vein is 24 ft. thick, and it 
comprises a seam 84 ft. thick, of perfectly pure coal. In 
the Raging, Snoqualmie, Skagit, Nooksac, and Wenat- 
chie basins, there are other vast deposits. In Skagit 
county an extensive track of timber land is believed to be 
underlaid with a 6 ft. vein of coal of fairly good quality. 
The deposits extend into British Columbia and Van- 
couver Island. 


Dock AccomMMODATION AT SypNEY.—A large graving 
dock has just been opened at Cockatoo Island, in | aan 
Harbour. On the day on which the dock was opened for 
use the royal mail steamer Mariposa of 2209 tons was 


docked. The Mariposa has been followed by the steam- 
ship Port Jackson of 2642 tons, the royal mail steamer 
Zealandia, of 3200 tons, the steamship Kaiser Wilhelm II. 
of 6990 tons, and the Messageries Maritimes steamer 
Australien of 5385 tons. All these vessels were docked and 
undocked without the slightest difficulty. The Kaiser 
Wilhelm II. had the greatest length of any vessels which 
have entered Port Jackson. Yet neither of these vessels 
absorbed all the accommodation which the dock affords. 
The length of blocks laid on the floor of the dock is 556 ft., 
the length of the dock from the caisson when in inner 
berth to the head of the dock is 608 ft.; and when the 
caisson is in the outer berth the length is 638 ft. The 
width of the dock between the pier heads it is84 ft. The 
depth of water on the sill at high-water spring tides is 
32 ft.; at high-water neap tides 29 ft. 6 in., at low-water 
spring tides, 26 ft.; and at low-water neap tides, 27 ft. 
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INDUSTRIAL NOTES. 

Tue labour world has lost in Mr. William Crawford 
a sterling worker and an impartial mind. His election 
as member for Mid-Durham was a compliment to his 
character and qualities as the leader of the Durham 
miners ; no one ever expected that he would or could 
take an active part in the debates in the House of 
Commons. He was, however, a powerful speaker in 
his native county, and among his own men. The late 
Mr. Crawford not only won and retained the confidence 
of the mining population with whom and for whom he 
so incessantly toiled, but he won the esteem and the 
confidence of the mineowners with whom he had so 
frequently to come into contact, and against whom he 
had often to contend. The employers knew and 
acknowledged that in Mr. Crawford they had a repre- 
sentative miner’s advocate who would never stoop to 
do an unjust thing, or take a mean advantage. He 
was eminently just, and also judicious; if the men 
were in his opinion wrong, in any action they took, he 
boldly faced them, and fearlessly contended against the 
employers whenever he believed the men to be right. 
His place in Parliament can be easily filled; not so 
his place in the councils of the Durham Miners’ Asso- 
ciation, or in the Joint Committee of the Durham 
Wages Board. The late Mr. Crawford was, above all 
things, a far-seeing man. He was not led astray by 
the newest fad, political, social, or industrial. He 
was shrewdly practical, and had little faith in mere 
programmes, however specious. Whatsoever thine 
hand findeth to do, do it with all thy might, was his 
life-long motto. 





The gas strike in Leeds does not appear to have been 
very creditable to those responsible for the dispute. 
The Gas Committee of the corporation seem to have 
been a good deal to blame in not endeavouring to effect 
a settlement ere the crisis of a stoppage of the works 
took place, especially as they caused the dispute by 
the imposition of new conditions. When the supply 
of gas was insufficient the townspeople began to be 
alarmed, and the alarm was necessarily intensified 
when the town was reduced to partial darkness. 
Locally the Gas Committee are much blamed for their 
share in the transaction. The attitude of the strikers 
was not less blameworthy. No one can defend the 
rioting and resistance to the authorities ; the fact of 
the policy being for the time successful does not in the 
least alter matters. It is a very long time since scenes 
of disorder, such as were witnessed at Leeds, have been 
enacted in this country. Formerly it was by no means 
unusual for soldiers to be called in to quell riots, but 
we had hoped that that was a thing of the past. 
Fortunately nothing worse happened than some broken 
heads. Happily the dispute was soon settled by media- 
tion. It wasagreed that the four months’ notice should 
be withdrawn and that one month’s notice only should 
be given on either side ; that extra pay should be given 
for such holidays as Christmas Day, Good Friday, 
Whit Tuesday, and Bank Holiday in August, the rates 
to be double on these days ; and at last it was agreed 
that the blacklegs should be dispensed with, the Gas 
Committee having to compensate them for loss of em- 
ployment, expenses, &c. The estimated cost of this 
short strike is stated to be 20,000/., including the 
damage done and injuries inflicted in the conflict. 





The engineering trades throughout Lancashire are 
still in a state of general activity, there being no lack 
of employment. What little slackening off is felt is 
only as yet manifest in the decreasing pressure for over- 
time in certain branches, In some departments, how- 
ever, it appears that the orders in hand are running 
out faster than new ones come to supply their 
places. At the same time it appears that there is a 
considerably increased weight of inquiry generally 
throughout the iron trade in + entire district, and indi- 
cations are unmistakable that a larger amount of busi- 
ness will be done ere long. Makers of iron are busy, 
and do not care to take orders below fairly good rates. 
All this shows that the flush of trade is not over, and 
that recent haltings were due to causes quite outside 
of manufacturing industry. Fortunately there are no 
strikes of any consequence to interrupt trade. 


In the Sheffield and Rotherham district trade is in 
full activity in almost every department of industry, 
and in several there are wages disputes, although not 
in the acute stage. The table-blade and spring-knife 
grinders have sent in notices demanding 10 per cent. 
advance in wages of those who have not conceded the 
advance, many of the larger firms having already 
granted the amountdemanded. The men employed in 
the silver stamping trade have also given in their 
notices for 10 per cent advance to the only firm refus- 
ing the concession, while the awl-blade makers are 
about to take similar action. The carpenters and 
joiners are also demanding an increase in wages, and 
are seeking to make 8d. per hour the uniform standard 
in the entire district. Sheffield generally has expe- 
rienced a better run of trade for some time past than 
has fallen to its lot for many a long year, and it shows 
no sign of abatement. 








The strike of the ship-joiners is declared to be closed. 
The men have succeeded at all the shipyards in Lon- 
don with the exception of the two largest, Messrs. 
Samuda Brothers and the Thames Iron base awe 6 
whose shops are regarded as being closed to union work- 
men. The strike, which has lasted eighteen weeks, 
and in which about 700 men were involved, can 
scarcely be called successful, seeing that these two 
firms employ the largest proportion of men in the port 
of London. 

The bargebuilders have made no further headway 
towards a settlement of their dispute, the employers 
showing no signs of giving way. The appeal to the 
trades of London for additional support is being fairly 
responded to by the unions. 

he Greenock and Port-Glasgow engineers, ship- 
builders, and other employers have given notice to 
their workmen that their wages will be reduced by a 
halfpenny per hour from the Ist of August. The iron 
shipbuilders determine to resist the proposed reduc- 
tion, and have demanded an advance in lieu of a 
reduction, The matters will be discussed at a con- 
“ig before any overt step is taken to cause a 
strike, 


The dock labourers of Whitehaven have struck 
work for what they insist are the union prices, which 
in this case amount to no less than 40 per cent. ad- 
vance on current rates in Whitehaven. In one or two 
cases the owners have through pressure been com- 
pelled to accede to the demands; in other cases the 
owners have employed their own men to load and dis- 
charge cargoes. 

The strike of coal porters in Dublin has been causing 
great public inconvenience, both to householders and 
to factories, workshops, and institutions. No satis- 
factory settlement has as yet been arrived at between 
the two parties, 





The Northumberland miners applied for an increase 
of wages a short time since, and the coalowners agreed 
to grant a concession of 24 per cent. on Saturday last, 
at their meeting held in Newcastle-on-Tyne. 

In the other mining districts generally labour ques- 
tions are comparatively quiet. In Yorkshire there are 
a few local disputes, as, for instance, at the Old Silk- 
stone Colliery, where the matters were settled amicably 
by concessions by the manager, certain advances of a 
comparatively trifling character being granted. At 
the Crigglestone Colliery nineteen men had been sus- 
pended, but the manager agreed to put them on again 
after an interview with the delegates of the union. 
At the Bowling pits the men complained of some de- 
ductions, which are being inquired into. There is 
also a dispute at Mitchell’s Main, the details of which 
will be laid before the joint board of colliery owners 
and of the workmen. ‘The pitmen at the Trystone 
Colliery also had a dispute over the discharge of two 
men, and were eager to give in their notices, but the 
matter was settled. At the Waterloo Colliery there 
was a dispute about prices, and some twenty or thirty 
men ceased work ; the matter is under consideration. 
At the Topcliffe Colliery the men struck before the 
officials of the union could investigate the matter. The 
question is the mode of working, whether three men, or 
two men, shall work ina given place. These disputes, 
however trifling in themselves, involve a good deal 
of inconvenience at the pits, but they do not 
affect the mining population beyond the immediate 
locality, and often only at a single colliery. A proper 
wages board would settle all such disputes without loss 
or inconvenience to anybody. 

In Leicestershire the coal trade is somewhat slack, 
and mest of the collieries are working short time. 
The men are all hot for the eight hours’ day, be- 
lieving that this will be the cure-all for the fluctua- 
tions in labour. At one large colliery, where the 
eight hours’ shift has long been the rule, the day-wage 
men and the boys are worked nine hours, much to the 
discontent of those who advocate the eight hours. 

In the Staffordshire district a number of men had 
notice to terminate their contracts at the Fishley 
Colliery, the men alleging that an effort was made to 
reduce their pay by 2d. per ton. The Midland Wages 
Board, on being made aware of the circumstances, 
determined to support the men, whereupon the notices 
were withdrawn. 

Trade is fairly good in Derbyshire, and the coal- 
owners have mutually agreed to raise the standard of 
prices for all forward contracts, much to the satisfac- 
tion of the men, who see in this a prospect of full work 
at good wages for some time to come. At one of the 
pits the men wanted to give in their notices, and to 
strike against one of the colliery officials, but the agent 
restrained them with the promise that the managers 
should be interviewed with regard to the complaints. 

In Durham the chief topic of conversation is the loss 
of Mr. Crawford, and the —— of his suc- 
cessor. Mr. John Wilson has been chosen as the can- 
didate for Mid-Durham, and it is thought likely that 
he will succeed. Mr. Paterson is mentioned as the 
probable successor to Mr. Crawford as the secretary of 
the Durham Miners’ Association. The demonstration 





—, 


takes place on the 16th inst., when the vacant place 
of the late secretary will be more than ever noticeable, 
after so many years of earnest and honest work on 
behalf of the class from whom he had risen, and for 
whom he laboured to the last day of his life. 

The Ferndale miners, Rhondda Valley, have served 
notices upon the coalowners for a reduction of work- 
ing hours from 10 to 94 per day, together with an 
advance in wages. The notices affect some 5000 men, 
and the action taken may affect a great many more. 

The colliery enginemen of Durham are still striving 
for shorter hours, the employers having made an offer 
which is under consideration. These men work much 
longer hours than the miners, and they contend that 
their onerous duties entitle them to the same hours of 
labour as those worked in the mines, although they do 
not demand such assimilation in working hours at 
present. 





Much speculation is rife as to who shall succeed Mr. 
Broadhurst as the secretary of the Parliamentary 
Committee of the Trades Union Congress. Mr. Pickard, 
M.P., was solicited to stand by a section, but he has 
refused. Mr. Fenwick, M.P., is being put forward by 
others, but he has evinced no desire for the post. 
Some had been looking to Mr. John Wilson, of Dur- 
ham, but he has not signified any intention of standing. 
Mr. Trelfell, of Southport, is being vigorously sup- 
ported by many, but he has alienated the socialists, 
who have determined to run a candidate. The choice 
will probably fall upon Mr. George Shipton in so far as 
the representatives of the older unions are concerned, 
and he will be supported by many of the younger 
unions. The emoluments are not great, the salary 
being 200/. a year ; but it is the key tothe situation, 
and therefore a determined effort will be made to carry 
a candidate representing the newer phase of fighting 
trade unionism. 





A rather vigorous controversy has been going on in 
Murray’s Magazine with respect to the relative and 
comparative merits and claims of the old and the new 
trade unionism. Mr. Shipton, the secretary of the 
London Trades Council, champions the old as against 
the new. The two replies in this month’s magazine 
scarcely touch Mr. Shipton’s contention, both the 
writers taking rather isolated passages, which are not 
given in full, instead of dealing with the whole spirit 
and intention of the article criticised. The position 
seems to be this. Mr. Shipton asserts that trade 
unions are based on the voluntary principle, and that 
the members rely upon individual effort, and upon 
mutual help by associative effort; while the newer 
movement whilst accepting the latter, seek to substi- 
tute legislation for voluntary regulation by employers 
and employed as to wages, hours of labour, &c. Judg 
ing by the speeches and action of the new leaders it 
seems that Mr. Shipton’s contention is the right one, 
for they have over and over again declared that the 
political machine is to be run in the interests of a class 
as against all other interests. Singularly — one 
of the writers of the replies avows this principle and 
defends it. Mr. Shipton does not say that labour has 
yet obtained its due reward, but he insists that labour 
as well as capital has duties as well as rights, responsi- 
bilities as well as prerogatives. Surely no thoughtful 
man amongst either the old or the new unionists will 
assert the contrary. 








TRIAL OF A BABCOCK AND WILCOX 
BOILER. 
WE have been favoured by Mr. Michael Longridge 
with the following very interesting report of a trial 
recently made by him of a Babcock and Wilcox boiler : 


EVAPORATIVE TESTS OF A WATER-TUBE BOILER AND 
EcONOMISER. 

Description of the Boiler and Economiser.—The boiler is 
a single-furnace Babcock and Wilcox boiler, consisting of 
42 water tubes, each 16 ft. long by 4 in. external dia- 
meter, and asteam drum 21 ft. long by 2 ft. 6 in. diameter. 
The heating surface is said to be 840 square feet. The 
firegrate was 4 ft. wide by 2 ft. 9in. long. The boiler is 
set in brickwork. The surface of the brickwork exposed 
to the air measures 7 ft. 3 in. in width, 11 ft. 3in. in 
height, and 20 ft. in length. This length is less than the 
length of the boiler, because at the back end the brick- 
work casing is overlapped by the economiser chamber and 
flues, and is not exposed to the air. A large proportion 
of the front face of the casing is taken up by the ashpit 
and furnace doors, and by the large cast-iron door which 
gives access to the ends of the water tubes. The boiler 
was put down in September, 1886. The economiser 
(Lowcock’s) consists of 48 pipes. Both boiler and econo- 
miser are housed and roofed, but the front of the buildin 
consists of large doors, which were open on the 22nd an 
24th, but shut on the 23rd. There was also a passage 
through the boiler-house closed by small doors, which 
were frequently opened and caused a strong draught 
through the place. The air can play freely round the 
boiler, but the economiser is protected from loss of heat 
on one side and one end by the back end of the boiler and 
main flue, and on the other side and on the other end by 
the wall of one of the rooms of the works and by the flue, 
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and therefore can lose comparatively little heat by trans- 
mission through the walls of the chamber. 


OBJECT OF THE TRIALS AND CONDITIONS UNDER WHICH 
THEY WERE MADE. 

The object of the trials was to ascertain the efficiency 
of the boiler and economiser under the ordinary working 
conditions. The rate of evaporation was therefore regu- 
lated by the requirements of the works, and the method 
of firing left, to a great extent, in the hands of the 
ordinary fireman, the company’s inspector merely taking 
care that the grate was kept properly covered, that the 
coal was thrown on evenly on each side of the grate 
alternately, and that the draught was not excessive—a 
very necessary precaution, because the flue was led into 
a large chimney belonging to a mill close by, which dis- 
charged the gases from a number of large boilers. The 
draught was regulated by the damper at the tail end of 
the economiser, the dampers between the economiser and 
the boiler being kept wide open. The bye-flue damper 
was of course shut, and was practically air-tight. The 
brickwork surrounding both boiler and economiser was in 
good order and practically air-tight also. 

The upper part of the boiler was cleaned internally on 
the 15th March and the lower on the 19th April, and all 
the tubes were swept externally on the 19th April. 

The economiser was put down in May, 1887, and may 
be supposed to be fairly free from deposit. 

The pipes in connection with the boiler and economiser 
were carefully examined by the writer, and the only 
possible channel by which unseen leakage might occur 
was closed by the insertion of a new plug tap in the pipe, 
in addition to an existing screw-down valve which might 
not have been tight. 


DESCRIPTION OF THE VARIOUS MEASUREMENTS. 

Feed Water.—The feed was supplied from the town 
main and measured in two cylindrical vessels, each con- 
taining 1000 lb. of water between marks upon the glass 
water gauges fixed to them. The pipes in connection with 
these vessels were fitted with plug taps and were so 
arranged that one vessel could be filled while the other 
was in communication with the suction pipe of the donkey 
pump, by which the water was forced through the econo- 
miser to the boiler. There was some leakage from the 
gland of the feed pump and from the blow-off cock of the 
economiser. The water in both cases was caught and 
measured. This is the reason why the feed to the econo- 
miser was larger than the feed to the boiler (see lines 17 
and 18 of Table I.)._ The temperatures of the feed to the 
economiser and to the boiler were measured by thermo- 
meter. 

Steam.—The pressure was taken from the pressure gauge 
upon the boiler. In order to ascertain how much water, 
if any, was carried over with the steam, a small valve was 
screwed into the stop valve casing and a piece of strong 
india-rubber pipe 4 in. bore and 2 ft. 3 in. long, attached 
to the outlet of the valve. After this pipe had been 
thoroughly heated by blowing steam through it, the end 
was put into a tin holding exactly 10 1b. of water at a 
known temperature. Then, by measuring the weight of 
steam or water added and the rise of temperature, the 
quantity of water mixed with the steam could be calcu- 
lated. The tin was placed in a wooden box and sur- 
rounded with cotton waste. The thermometer was 
graduated 64 deg. to the inch, and had been verified at Kew, 
and the scales used were beam scales sensitive to 5 grains 
under a weight of 15 1b. Two tests were made on the 
first day and two on the second. The first of these showed 
1.1 per cent. of moisture, the other three showed super- 
heating, the heat imparted to the water in the calorimeter 
being about 24 per cent. in excess of the quantity which 
would have been imparted had the steam blown in been 
saturated. Considering the extreme difficulty of obtain- 
ing accurate results by the method employed it seems best 
to consider that the boiler produced dry saturated steam, 
and this course has been pursued in calculating the quan- 
tities of heat absorbed by the water in making out the 
balance-sheets. 

Coal and Ashes.—The coal was Burgy from the 7-ft. 
seam of the Worsley district, and from the pits of the 
Bridgewater Trustees. Its analysis after being dried at 
110 ie. Centigrade is : 

Carbon 
Hydrogen 
Oxygen 
Nitrogen 
Sulphur 
Ash 


7787 
-0478 
0971 
0156 
.0191 
-0417 


1.0000 


The calorific value of 1 1b. calculated from this analysis 
on the suppesition that all the hydrogen is free, is 14,051 
thermal units. But as the hydrogen is probably not free, 
but in the form of hydro-carbons of less calorific value, 
the heat developed by the combustion of 1 lb. of fuel was 
probably less than that given above. Therefore, although 
it is necessary to make use of the analysis for calculating 
the volume and weight of the chimney gases, it is better 
to rely upon calorimetric tests for determining the heating 

»wer. To this end samples were selected and tested. 
These yielded 13,769 units per pound of dry coal after 
corrections for the condensation of the steam arising from 
the combustion of the hydrogen in the calorimeter, and 
this value has been used in making out the balance-sheets. 

The coal contained 5 per cent. of water. The coal was 
weighed and an account kept of the quantities put into 
the furnace at each firing and of the time. By means of 
these accounts the rate of firing was observed and plotted 
on the diagrams, Figs. 1, 2, and 3. The ashesdrawn out 
of the furnace were also weighed. The weights were 
considerably greater than that given by the analysis of 
the coal. The differences have been assumed to be carbon 
unburnt. This carbon might have been burnt by throw- 


ing the ashes on to the fire, but as the tests were to be| stopped. Thus the conditions at the end of the trial were 
conducted under the ordinary working conditions this! as nearly as possible the same as at the beginning with 
was not done. | one a the temperature of the water in the econo- 

Waste Gases.—Samples of the gases at the back end of | miser, which was considerably higher at the start than at 
the boiler and at the exit from the economiser chamber | the finish. The effect of this will be explained presently. 
were collected continuously over mercury and analysed at The fires were also cleaned in the middle of the day. An 
the end of each day’s work. The temperature behind the end was made at 4.30 p.m. instead of 5.30 p.m., the 
boiler was taken by a mercury thermometer filled above | regular stopping time, because the state of the fires made 
the mercury with compressed nitrogen, and behind the | cleaning necessary at 4 p.m., and it was thought best to 
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ra- | have the same quantity of clinker on the bars (that due to 
tures were taken every fifteen minutes and have been | half an hour’s work) at the finish as at the start, especially 
plotted in Figs. 1, 2, and 3. as the duration of the trials, 9 a.m. to 4.30 p.m., with an 
Method of Brginning and Ending the Tests.—The fires | hour’s interval at brings was sufficient to reduce the pro- 
were cleaned between 8 a.m. and 8.30 a.m., the breakfast | bable errors in reading the water gauges and judging the 
time, and made up for the works to recommence running | fires to very small amounts. 
at 8.30. They were then allowed to burn down, so as to| ‘The water in the gauges was very steady and could be 
be as low as possible at 9a.m. At 9a.m. the quantity of | read within 4in., a height which at the middle of the 
fuel on the grate was judged, the level of the water in the | steam drum corresponds to less than 1 ban cent. of the 
gauge glasses marked, and the tests begun. At 4 p.m. | total feed, while the small area of the firegrate enabled 
the fires were cleaned, made up again, and then allowed | the fires to be judged to within three or four shovels of 
to burn down to the same thickness at 4 30 p.m. as at | coal. 
9a.m., while the water in the gauge glasses was brought | ‘The observations made and the results calculated from 


economiser by an ordinary thermometer. These tem 





up to the proper level. At 4.30 p.m. the tests were | them are given on page 56 and in the balance-sheets, 
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These figures require some explanation, and to render 
this explanation more intelligible the diagrams, Figs. 1, 
2, and 3 have been constructed. They show the varia- 
tion of the steam pressure of the temperatures of the feed 
to the boiler, of the gases leaving the boiler and econo- 
miser, of the position of the damper and the rate of firing 
on each day, also the time when each tank of feed water 
was emptied. This last line shows approximately, but 


mill, On the 23rd, as will be seen from Fig. 2, the pres- 
sure was 12 lb. lower at the start than at the finish. This, 
however, would have very little effect upon the result of 
the trial, for the pressure was rising rapidly at the start, 
and reached 75 lb. per square inch, the same pressure as 
at the end a few minutes after. 

| The next lines marked 6b show the temperatures of 

| the feed from the economiser to the boiler to a scale of 
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not exactly the rate of feed, for at times the donkey ran 
slower than at others, and occasionally it was stopped. 
These diagrams demand attention. The top line in each 
marked a a represents the variation of the steam pressure 
to a scale (drawn at the left side) of 40 1b. to the inch. 

hese lines are somewhat irregular, owing partly to the 
difficulty of keeping a steady pressure in a boiler of this 
kind, partly perhaps to oe in the load upon the 
engine, and in the draught which was produ as has 
been stated by the chimney of an adjoining mill, and was 
therefore dependent upon the firing of the boilers at that 
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100 deg. to the inch. They are particularly interesting, 
as they explain what at first “—_ would appear to be a 
mystery. If the heat lost by the gases in passing through 
the economiser be calculated from the figures in Table I., 
and compared with the heat imparted to the water in the 
economiser, it will be found that the water gained more 
heat than the gases lost, which is, of course, impossible. 
The discrepancy arises from not taking into account the 
difference in the quantity of heat contained in the water 
at the beginning and end of each trial. 

During the breakfast half-hour the feed was stopped, 





but the water in the pipes continued to receive heat from 
the brickwork, cn when the mill started again at 
8.30 a.m. with clean fires and the damper fully opened to 
get the steam up, but little feed was pumped in (the boiler 
aving been run up previous to the stoppage) until the 
test began. At the end of the trial, however, the water 
in the tail end of the pipes was absolutely cold, and the 
mean ar Sapp of the whole quantity contained ap- 
proximately a mean between that of the cold feed and of 
the hot water going into the boiler. The effect is seen in 
the lines bb on the diagrams, which show that the tem- 
perature of the feed to the boiler did not begin to fall 
till three tanks had been pum into the economiser, 
or, in other words, till the whole of the water contained 
in the pipes at the start had been displaced ; for the 
economiser held as nearly as could be calculated 2800 lb. 
and each of the tanks 1000 1b. of water. When this 
difference is taken account of, the two quantities, heat 
lost by gases and gained by water, become nearly equal, 
except on the first day’s trial, which will be discussed pre- 
sently. They are not — equal because there is a dif- 
ference in the quantity of heat contained in the brickwork 
at the beginning and end of the trial, but as there is no 
means of estimating the amount of this difference, it has 
been left out of the account, or rather included in the 
balances (see balance-sheets for the economiser). How 
far the boiler trials may have been affected by difference 
of initial and final states is also a matter of speculation, 
for the amount of the difference cannot be measured ; its 
general effect would be to increase the balances of heat 
unaccounted for by adding to the heat supplied. 

The next lines ¢ c, dd on the diagrams represent the 
temperatures of the gases leaving the boiler and the 
economiser. Of these, the only one that really calls for 
explanation is the linee ¢ for April 22. It is much lower 
than the corresponding lines on the other days and much 
nearer thelineddshowing the temperature after passing the 
economiser, and on referring to the balance-sheets for the 
boiler for that day, it will be seen that the heat lost by 
radiation and unaccounted for was much greater than on 
the two following days, while the deficiency in the heat 
lost by the gases in their passage through the economiser 
is also greater. On considering all the figures, one is 
almost forced to the conclusion that the thermometer 
which gave the temperature behind the boiler must have 
registered incorrectly ; but this explanation is difficult to 
believe, for not only was the thermometer the same as was 
used on the two following days, but in exactly the same 
place ; in fact, it was not moved at the end of the first 
day’s trial, but was left in the flue all night and all 
through the following day, the only difference being that 
it and the damper were more carefully packed to prevent 
admission of air on the two last days than on the first, 
but this could hardly account for the difference, as the 
small quantity of air which may have entered on the first 
day could hardly affect the temperature near the bottom 
of the flue where the thermometer bulb was placed. This 
will be understood by looking at Fig. 4, which is a cross- 
section of the flue behind the boiler showing the posi- 
tions of the damper, which remained unmoved through- 
out the three trials, and of the thermometer, the bulb 
of which is indicated by the letter A. A rough calcu- 
lation of the results of the first day’s trial made in the 
evening as soon as the gas analyses were completed, indi- 
cated clearly the discrepancy above descri in the heat 
lost and gained in the economiser. Suspicion at once 
fell upon the thermometer, and in order to test it a 
second thermometer was inserted on the second day as a 
check upon the first. Both read the same to one degree. 
As both were new from the makers, the probability is 
that both were correct, and therefore it seems impossible 
that the indications on the first day can have been wrong. 
If then the balances of heat expended and accounted for 
on the first day’s trial are incorrect, the reason why they 
were so must remain a mystery. Having the two ther- 
mometers in the flue together, the writer thought it 
advisable to make some observations of the difference of 
temperatures above and below the bottom of the damper. 
For this purpose the second thermometer was raised 
sufficiently to bring the bulb to B (see Fig. 4). The 
following are the temperatures recorded simultaneously 
by each : 

deg. deg. deg. deg. deg.deg.deg.deg. deg.deg. deg. 
Thermometer A, 583 570 579 577 606 644 595 588 556 541 608 
99 B, 514 505 514 520 525 572 540 536 518 493 552 
Difference 69 65 65 81 72 52 38 48 t6 
the mean difference being 60 deg. Fahr. 

These observations were taken at intervals of about 
four minutes, and they show two things very clearly. 1. 
The importance of placing the thermometer directly in 
the current of the gases. 2. The importance of taking 
very frequent readings if absolute accuracy is to be 
insured. 

One reference to line ¢ ¢ on the diagram, Fig. 3, for the 
24th of April before proceeding. The excessively high 
temperature reached at 2 p.m. is curious. As soon as 
the engine started at 1.30 the pressure began to fall, the 
damper was lifted to 10in., as shown by the linee e, 
drawn to a scale of 5 in. to the inch, four small Soe 
of coal were thrown on, then a larger charge, and finally 
at 1.40, the largest charge of the day about 60 lb. 
Naturally the temperature at the back end of the boiler 
rose, but that it should have risen so much higher than 
at any time excited attention at the time, and is certainly 
rather curious. The rise of temperature behind the 
economiser at the same time, shown on line dd, is, of 
course, a natural consequence. The lines ee have been 
explained. ca 

he diagonal stepped lines f f represent the quantities 
of coal burnt to a scale drawn on the right side of the 
diagrams of 500 lb. to the inch, each step representing 


> 
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one charge. ie: 
The other diagonal lines g g represent the quantities of 
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ie PATENT 


CompPiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1888. 

The number of views given in the ification Drawings is stated 
in each case after the price ; an prcmarefteysrens «ch 3 the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

= of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or [ letter, enclosing 
amount A ice and postage, add: to H. ER LACK, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
ctfication is, in each case, given after the abstract, unless the 

‘atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a com specification, 
give notice at the Patent Ofice of opposition to the grant of a 

Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


10,540. G. Cawley, Manchester. Vertical Steam 
Boilers. (8d. 4 Figs.) June 29, 1889.—The water space in this 
boiler is contracted, its middle portion leaving a surrounding 
smokebox H into which the fire gas enters from the firebox A 
through tubes E, and whence they pass out through tubes G into 
the uptake N. A hollow block M is suspended in the space between 
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the upper and the lower parts of the boiler when it is desired 
to raise steam quickly. The boiler shown in Fig. 2 is further 
rovided with a waterleg K depending centrally within the fire- 
= A, and with a tubular feed water heater L heated by the 


escaping products of combustion. (Accepted May 3, 1890). 


10,665. H. Dunsmuir, Govan, Lanark. Multiple- 
Expansion Engines for Screw Propulsion. [lld. 15 
Figs.] July 2, 1889.—The improvement consists chiefly in placing 
triple, quadruple, or compound engines athwartships, and con- 
necting the high-pressure, intermediate, and low-pressure cy- 
linders to separate crankshafts, or to the propeller shaft or shafts 
of a single screw or of twin-screw or multiple screw steamers, so 
that whilst the use of separate sets of engines for the several pro- 
peller shafts is obviated, the economy and other advantages re- 
sulting from the employment of triple or other multiple-expansion 
engines may be obtained. In adapting triple-expansion engines 








¥ | 
to operate the propeller shaft in a single screw steamer, the inter- 
mediate and low-pressure cylinders A? and A® are directly 
connected each to a crank B on a short shaft C whilst the high- 
pressure cylinder Al is connected to a crank on the propeller shaft 
D; or the arrangements may be varied, the two side crankshafts 
C and the propeller shaft D being connected together either by 
cranks or discs D1, and connecting-rods E, which are preferably 
provided in pairs and jointed to insure rotation of the several 
shafts in the same direction ; or toothed or frictional gearing may 
L 4 taadeae for connecting the several shafts. (Accepted May 3, 





11,183. G. Jacoby, we A_ Combined Fluid- 
Pressure Re tor and Stop Valve. [6d. 2 Figs.) 
July 11, 1889.—The double piston valve ¢ allows the steam (or 
other fluid) to pass from the inlet & to the outlet d in two ways, 
namely, in a direct manner through the upper passage, and at the 
same time indirectly by passing first downward into the closed 
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intermediate chamber e, and then through the interior of the 
valve to the lateral outlets f. Above these outlets the double 
piston valve cis provided with a conical stop valve g connecting 
with a regulating or guide spindle or piston 7. Whenthe spindle 
is screwed down by means of the handwheel h the valve g is 
eo on its seat and both passages are closed. (Accepted May 


2063, A. Holecek, Brunn, Austria, Water-Tube 


Boilers. (8d. 5 Figs.) February 8, 1890.—The improved boiler 
comprises horizontal water-tubes m1 connected by round elbows 
at their ends, and opening at bottom in a coil steam generator C, 
and at top ina water and steam drum B. The tubes m! are ar- 
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ranged in the combustion chamber A and are connected together 
by horizontal and vertical cross water-tubes v and b. The furnace 
gases are caused by deflectors to take an upward zigzag course 
amongst the water-tubes so as to constitute a counter-current 
boiler. (Accepted May 3, 1890). 


RAILWAYS. 


10,278. C.D. Abel, London. (R. Abt, Lucerne, Switzer- 
land.) Crosshead and Connecting - r for 
Locomotive Engines. [6d. 3 Figs.) June 24, 1889.—In 


place of connecting the crossheads by a single connecting-rod to 
one of the engine wheels, and then coupling such wheel by 
coupling-rods to one or more other wheels as heretofore, the cross- 
head is adapted to be combined with two or more connecting-rods 
for connection with two or more wheels, so as to drive these 
directly instead of through coupling-rods. 


The connecting-rods 












































A, Al are pivotted either close together on the crosshead B, as in 
Fig. 1, or to one and the same pin as in Fig. 2; or the crosshead 
B may be formed an extension, as in Fig. 3, which shows the 
application of the invention to a combined adhesion and rack loco- 
motive. In this case the crosshead B is extended forward to such 
an extent as to bring the second connecting-rod A! into a position 
in which it will drive the second toothed wheel for the rack rail 
without interfering with the axle of the intermediate pair of bear- 


ing wheels. (Accepted May 3, 1890). 
11,838. T. Ker, Abu Road, Rajpootana, India. 
Sleepers for the Permanent Way o: Railways. [11d. 


16 Figs.) July 25, 1889.—The improved sleeper consists of a 
single plate bent back ups itself so as to form an upper portion A 
and a lower portion All, with an intervening space B, and also 








two dependent steadying pockets A’, A3; the improved chair 
comprises an upright fixed portion C! and a horizontal portion C!! 
extending underneath the rail R, which is held in place by means 
ofa ow piece C secured by gib ard cotter c, cl. (Accepted May 
3, 1890). 


ELECTRICAL APPARATUS. 


7894, L. B. Atkinson, London. potpetng Mine. 
tricity by Means of Alternating Curren (8d. 
3 Figs.) May 11, 1889.—This invention relates to the combina- 
tion with a source of supply of alternating currents with or 
without intermediate transformers, of a motor generator with 











secondary batteries, The motor generator consists of two field- 
magnetic systems with two armatures on one shaft, or of one field- 
magnetic system with one armature having two windings, one 





armature or winding with a field-magnet forming asystem suitable 


for receiving or generating a continuous current. a,b are the 
field-magnets of the alternating and continuous current machines 
respectively. c is the armature of the continuous current machine 
with the usual commutator and brushes ¢ and with accumulators 
as generally adopted. dis the armature of the alternating cur- 
rent machine with collecting rings d' of usual construction. 
These two armat are ted on the same shaft, or in place 
of these two separate armatures, a single armature and _field- 
magnetic system may be used where the alternating and con- 
tinuous coils are placed alternately upon the same armature with 
a commutator and collecting rings. (Accepted May 10, 1890). 


7895. L. B. Atkinson, London. os, Motors, 
and Motor Generators for Use th Alternating 
Currents. [8d. 8 Figs.) May 11, 1889.—Fig. 1 shows a form 
of field-magnet and internal armature for continuous current 
machines, modified by notching the pole-piece so as to be ap- 
plicable for alternating current machines. Figs. 2 and 3 show the 
combined continuous current and alternating current armature 
ll to be placed in field- nets. 4, a are thealternating current 
coils wound in alternate directions and connected in series, the 
end connections being brought to the insulated collecting rings 

The continuous current coils are wound and connected 
to the commutator d. Fig. 4 shows in diagram the method of 
connecting the motor or motor generator to the source of the 


Fig.3 




















Fig. 


alternating current. The brushes 
J, J pressing on the cc to the terminals 
of the accumulator g, and through a resistance g! to the exciting 
coil or coils h on the field-magnets. To start the motor generator, 
the current from the accumulators is switched to the coils kh and 
to the continuous current coil wound on the armature, which, 
acting as a motor, revolves until it reaches a speed equivalent to 
the speed at which it will run as a synchronous motor. A supply 
from the alternator e is then switched on, and the resistance may 
now be reduced until the field-magnets h are excited to such an 
extent that the continuous current armature acting as a gene- 
rator recharges the accumulators g, and also supplies a current to 
the field-magnet coils h and to a lamp or other device as may be 
required. (Accepted May 10, 1890). 


10,699.. Siemens Brothers and Co., Limited, Lon- 
don. Automati Regulating the Potential in 
the Conductors for Two or More Sets of Electrical 

ps. (8d. 1 Fig.) July 2, 188%.—The improved apparatus 
consists of the combination of a measuring apparatus M and a 
regulating apparatus A, of which the former serves to compare 


e is the alternating dynamo. 
tator d are ¢ ted 
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the potentials existing in the lamp groups 1, 2, and, on the occur- 
rence of any difference between such potentials, causes the regu- 
lating apparatus to be actuated so as by means of a contact arm 8 
to include one or more resistances L in the one group or the other 
whereby the potentials in the two groups will be equalised. (Ac- 
cepted May 3, 1890). 

GAS ENGINES. 

10,634. J.C. Bull, Belvedere, Kent. Petroleum or 
other Explosive Vapour or Gas Engines, (8d. 2 Figs.) 
July 1, 1889.—The engine (not shown) is supplied through a pipe 
k with vapour produced from oil in a vessel A inclosed within a 
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water boiler E to which heat is applied. The steam and the vapour 
escaping from the vessels E and A through the safety valves m and 





@, pass up through the pipes ml, bl, and are condensed in con- 
densers G and B and flow into receptacles F and C, whence the 
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liquids can be returned to the respective vessels E and A. (Ac- 
cepted May 3, 1890). 


11,038. C. White and A. R. Middleton, Baltimore, 
Md., U.S.A. Gas Engines. [lld. 3 Figs.) July 9, 1889.— 
The working cylinder B is open at its forward end, and is fitted 
with a trunk piston C, and also with an auxiliary piston E. A 
stem / fixed to the piston C keeps the piston E at a predetermined 
distance. The explosive charge between the two pistons is com- 
pressed by the rearward movement of the piston C, and a valve 
(not shown) being opened by the rearward movement of the piston 
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E, the charge is ignited by means of a tube t kept hot by a burner 
r. The piston C is impelled forward, the piston E being kept 
pressed up against the cylinder head q. The piston C advances 
and uncovers the exhaust passage 10, whereupon the pressure 
being removed from the auxiliary piston E, the said piston E is 
forced forward by the action of the spring 4 through the medium 
of the rod 2, lever k, and rod i, thereby expelling the products of 
combustion, and admitting a fresh charge through the check valve 
n. (Accepted May 3, 1890). 


FURNACES. 


10,581. J.C. Johnson, Wednesbury, Staffs. A Pro- 
ducer for Making Ord: Producer Gas and 
Water Gas and Coke. (8d. 4 Figs.) June 29, 1889.—Blast 

assages ¢, f, and gas-receiving flues p, g, are provided at different 
eves and on opposite sides of the producer, and the valve arrange- 
ments k, 1, m, A are such, that the blast passage on one side and 
the gas flue on the other side of the chamber can be opened, and 














the other blast passage and gas flue closed, so that a blast of air 
can be alternately directed obliquely through the ignited fuel from 
the lower part of one side to the upper part of the opposite side 
of the chamber. By raking the coke from the lower part of the 
chamber into the water in the trough d, the coke is quenched, and 
the steam thus formed!ascends through the ignited fuel in the 
chamber, thus producing water gas. (Accepted May 3, 1890). 


MACHINE AND SMALL TOOLS. 


10,471. J. Y. Johnson, London, (J. P. Serve, Givors, 
France.) Moulding Cores. [8d. 6 Figs.) June 27, 1889.— 
This invention relates to an improved moulding apparatus or core 
box for moulding cores, employed in the manufacture of hollow 
castings having internal ribs or projections, and consisting of two 
half cylinders A, A, provided with longitudinal slots equal in 
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number to the number of internal ribs which the hollow casting 
shall possess. Plates or bars B movable in the slots and present- 
ing the form and dimensions of the ribs, serve to form the depres- 
sions in the core which correspond to the ribs in the hollow cast- 
ing to be produced. Rods D are provided for drawing back the 

lates B to permit of the opening of the mould when the core is to 
S removed. Collars C encircle the mould and are provided with 
recesses coinciding with the slots in the mould to receive plates B 
when the latter are moved back. (Accepted May 3, 1890). 


10,452. G. Otway,London. To Pliers, and Pipe 
Cutters. (6d. 4 Figs.) June 27, 1889.—This invention relates 
to the employment of a removable bit of steel retained in a suit- 
able chamber by means of a screw device F and capable of being 





held tightly against the pipe or rod by a tooth E on each of the 
forks of the lower arm G. The loose bit has eight biting or gripping 
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edges, so that when one edge is worn out, the “‘ bit” can be taken 
out and turned, so presenting a fresh edge. (Accepted May 3, 
890). 


11,722. J. Woodward, Manchester. Adjustable 
Spanners or Wrenches. (8d. 4 Figs.) July 23, 1889.— 
The movable jaw b is moved towards and away from the fixed jaw 
by means of a screw c, which works in the part b! of the movable 





jaw, and is adapted to be rotated by means of its milled head cl. 
A screw d prevents the screw c from moving longitudinally, and 
the head of a stud c3 prevents the movable jaw b from working off 
the screw c. (Accepted May 3, 1890). 


17,034. C. A. Piat, Paris. Hydraulic Rivetting 
Machines. [8d. 5 Figs.) October 28, 1889.—This invention 
has reference to hydraulic rivetting machines, in which the water 
which transmits the pressure requisite for closing the rivet is sub- 
jected to pressure on the machine itself, either by manual power 
or by means ofa motor. The plates A, A! to be rivetted are closed 
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up together by means of the action of the sleeve E which encircles 
the rivet-closing die B, and is operated by pressure water admitted 
tothespaceC. The main plunger P is brought up to its work by 
means of a rack and pinion /, and serves to close the rivet by the 
action of pressure water admitted through a pipe, passage p c, 
into thecylinder D. The exhaust water flows into a reservoir R1. 
(Accepted May 3, 1890). 


MISCELLANEOUS. 


8097. J. A. Hart and Dr. C. Baynes, Blackburn, 
Lancaster. Machines for Blowing, &c., Cotton. [11d. 
6 Figs.) May 15, 1889 —This invention relates to the thickness- 
gauging mechanism used in machines for blowing, beating, and 
forming laps, cotton, or other textile material for the purpose of 
enabling the quantity of such material passing into, through, or 
from the machine to be controlled and regulated, and the inven- 
tion has for its essential feature the use of springs E as a means 



























































for combining, averaging, or concentrating the action of the 
several pressing surfaces B, and thus obtaining the average thick- 
ness of the textile material passing between the pressing surfaces 
B and the feed roller A, so that the quantity of textile material 
passing the machine can be regulated by controlling by means of 
arms 0 the position of the belt on the cone drums K, K!, and 
consequently the speed at which the feeding or delivery of the 
textile material is effected. (Accepted May 10, 1890). 


9568. F. W. Allchin, Northampton, and J. Walker, 
Ruchthuck, Bulgaria. Blast Elevators for Grain and 
Granular Substances, (8d. 7 Figs.) June 8, 1889.—This in- 
vention relates to improvements in blast elevatorsforgrain described 
in Patent Specification 1123 of 1886, and has for its main object a 
better distribution of the blast around the exit of the annular 
blast nozzle. The invention also comprises a special combination 
of guide hopper C and central blast nozzle B, and group of auxiliary 
nezzles or holesb. j are auxiliary openings for the entrance of 
the grain. The arrangement is such that the grain passes in 
through the e n of the hopper and is raised a very short 
distance by the suction of the blasts from the holes b, before it 
reaches the main forcing or carrying blast from the nozzle B. q 
is anair chamber and r a nozzle for creating a blast for facilitating 








the passage of the apparatus down into the grain. A number of 
small nozzles s are provided for loosening the bulk of the grain. 











d is the air inlet and a the main air chamber of the blast. 
cepted April 26, 1890). 

10,490. J. Bickle, Hayle, Cornwall. Stampers for 
Cc: Ores, &c. (8d. 2 Figs.) June 28, 1889.—A is the 
coffer of the apparatus ; B the stamper frame; E are tappets on 
the stamp lifters D; and a, b, are two sets of cams mounted on 
two separate shafts c, d, revolved in opposite directions by means 
of toothed wheels e, f, driven by pulleys and belt. The cams a, b, 
are of involute form and of duplex construction. The lower 
cams @ press upon. the underside of the tappets E and raise the 
stamp heads D. At the moment of their release the upper cams 
b come into action and press upon the tappets E and force the 


(Ac- 





stamper heads down towards the coffer A, at a velocity due to 
the force so applied, together with that of gravity. The rapidity 
of the blows of the stampers D therefore is independent of the 
speed due to gravity, and the machine therefore is capable 
of being worked at any practical velocity. The tappets and 
lifters D are free to move axially or radially, and they are rotated 
in one direction by the combined actions of the cams a and b upon 
the tappets; the material in the coffer under treatment being 
thereby subjected to combined grinding and crushing. (Accepted 
May 3, 1890). 


4238. T. Etrich, Oberaltstadt, Bohemia. Footstep 
Bearing for Spindles, (8d. 2 Figs.) March 18, 1890.—In the 
improved footstep bearing for spindles the foot of the spindle is 


provided with a recess, such as al, working upon a pin or pivot 
such as b, and is surrounded by an oil container, such asd. (Ac- 
cepted May 3, 1890). 


4652. J. C. Mewburn, London. (C. C. Peck, Warsaw, 
w.Y., USA) Brine. (8d. 4 Figs.) March 25, 
1890.—The brine is mixed with carbonate of soda and heated in 


(ju 


the tank A? to boiling point by means of a steam coil B2, thus 
causing the precipitation of the sulphate of lime and the chlorides 
of magnesium and lime. After precipitation the brine passes 
through a cooler D into a filter E. (Accepted May 3, 1890). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Lg ers with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
eo gratis, at the cffices of Enamnsgrine, 35 and 36, Bedford- 
street, Strand. 





Gas at Paris.—The Municipal Council of Paris is 
endeavouring to secure a reduction in the price of the gas 
supplied by the Parisian Company for Lighting and Heat- 
ing by Gas. The monopoly now enjoyed by the company 
pe =p in 1905; and if it is extended, the company is 

ling to consent to some reduction in its rates. 
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STEAM BOILER EXPERIMENTS. 
No. II 
By Mr. Bryan Donx1n, Jun., and Professor 
KeEnnepy, F.R.S. 

Experiment No. I., January 4, 1887. —This ex- 
periment was made at Messrs. Bryan Donkin and 
Co.’s Works, Bermondsey, on an old vertical 
tubular boiler, used as a reserve. For this and 
other reasons good results were not expected from 
it, and the experiment therefore is interesting only 
from a comparative point of view. The boiler has 
one internal fire and a small grate ; it was em- 
ployed to produce steam for the engine driving the 





each of these pockets 15 tubes, 34 in. in diameter 
and 5 ft. long, extend up through the crown of the 
firebox, as shown in Fig. 1, there being thus 90 
of these water tubes in all. The products of com- 
bustion pass up the spaces between the pockets, 
spreading amongst the tubes, and then passing 
out through three short flues into the brick-encased 
chamber which surrounds the boiler. By means 
of a division wall the gases entering the brickwork 
chamber from each horizontal flue just mentioned 
are deflected downwards nearly to the bottom of 
the chamber. Here the draught splits, the gases 
spreading laterally and then rising through two 
flues towards the top of the chamber. The chamber 





STEAM BOILER EXPERIMENTS OF MR. B. DONKIN, JUN., AND 


PARTICULARS AND DIMENSIONS OF BOILER. {| 


Date: 
January 4, 1887. 


Place: 
Messrs. Bryan Donkin and Co., Bermondsey, London. 


Type: 


Vertical, tubular, internal fire, no economiser (see Figs. 1 to 4, page 60). 


Heating Surface: 
Total heating surface 


Firegrate: 


Dimensions of firegrate 
Area of grate a 
», alr spaces ane ax 
Ratio of air space to area of grate ae ue 
- total boiler surface to grate surface ... 


Flues (Brick): 


(Up through centre of boiler, 
: then through three flues to a 
outside, circulating through 


J 


Resvtts oF Expermment No. I. 


i Radiation Experiment: 


| Coal per hour necessary 
| Per cent. of total coal us 


to maintain pressure cp | rf on a4 
ed including ashes and clinker per hour... 4.5 per cent. 


diagram of coal, water, pressure of steam, tempera- 
ture of gases, &c., while further details are con- 
tained in the annexed Table. 


THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(From our New York CorRESPONDENT.) 
(Continued from page 39.) 

ENGINE GOVERNORS. 

‘*GovERNORS” next attracted the attention of the 
meeting, there being three papers on this subject, 
as follows : ‘‘ A Use for Inertia in Shaft Governors,” 
by E. J. Armstrong ; ‘‘A Governor for Steam 





PROFESSOR KENNEDY. 


PRINCIPAL OBSERVATIONS—continued. 


8.5 Ib. 


| ANALYSIS OF FURNACE GASES. 


| Analysis of Dry Furnace 
Carbonic dioxide, CO, 


Gases: , 
Volume. Weight. 


... 10.33 15.15 per cent. 
59 


“i oxide, CO... 2.7 2.58 o 
771 sq. ft. | Oxygen, O_.... Ess .. 607 646 ,, 
| Nitrogen, N .. ... 80.83 75.80 ,, 
... diameter 3 ft. 9 in. PRINCIPAL RESULTS. 
ees mee a: sq. ft. fl @entiene 
0.16 ” | Per cent. weight of carbon to dry gases . 5.24 per cent. 
73.4 
| 


|| Air: 


” ” 





Pounds of dry air per pound of carbon 


” 


dry a "gases per pound of pure and ‘dry coal, not 


coal... es 
pure and dry coal 


Kind of flues and direction of gases brickwork casing on way to | including, 2 eer, ee SN Ae: 17.5 ,, 
| ehimney. Hot gases round | Ratio of air used to air theoretically required 1.58 
(steam space also. 
|| Temperature of Gases: 

Time: PRINCIPAL OBSERVATIONS. Rise in temperature of gases ... 335 deg. Fahr. 
Duration 8.5 hrs. | Carbonic Oxide : 

Steam Pressure: | Per cent. of carbon burnt to carbonic oxide ... ... 21.2 per cent. 
Mean steam pressure above atmosphere 35 Ib. || Combustion : 

», absolute steam pressure : aed ore sea <i een f f = 
Temperature Fahr. corresponding to this pressure ... ... 280.6 deg. Fahr. | Pounds of coal burnt per square foot of grate surface per hour 17.9 Ib. 
| ” ” ” ” heating ” ” 0.24 ” 
Feed Water: 
|| Transmission of Heat : 
Temperature of feed a . 42.6 at : . , 
Total feed water evaporated aa As 12,795 Ib. » Thermal units per square foot of heating surface per hour, boiler - 
yh ” per hour ... 1,505 ,, only ... aes aaa ay sas vs es aa slp ; 2250 T. U. 
Coal and Ashes: || Evaporation : 
Total coal put on grate (Welsh, Nixon’s) 1,660 Ib. Pounds of water evaporated per pound of coal from feed tem- 
os drawn... es -* Des w 62.5 ,, perature... os om a A eae Gad BS a 8.0 Ib 
»» used, including ashes and clinker ... So) hay. SC — evaporation per pound of coal from and at 212 deg. 
: : ashes 3.5 per cent. ‘ahr. Ee me > oe AF aie ad ie aaa 9.57 ,, 
Per cent. of ash and clinker in total coal used ... { clinker 1 3! —_ Equivalent evaporation per pound of coal pure and dry 10.28 ,, 
mn moisture in fuel & he. se aes se A ” ” »» square foot of grate area wwe eee «= TLD ogg 
Total weight of pure and dry coal used perhour ... _... 175 Ib. _» ae ” heating surface (boiler) 2.33 ,, 
Ratio of total pure and dry coal to coal including ash, &c. 0.93 | Factor of evaporation rr 1.195 
Total coal used, including ash and clinker, per hour : 188 Ib, 
», weight of ash and clinker ... oe vs sis 84.5 ,, Balance Sheet. 

Stoking: es eee ee =e . E ; . 
Thickness of fires... ae ss aa 13—15 in Heat Evolved. Per Cent. Heat Absorbed. Per Cent. 
Number of times fire stoked per hour ... 2.1 Peete 4a | we he oe _ ——-— 

t fro al... 2at e ti ter... 8 

Temquneie at Air: || Heat from pure and dry coa w ay -~ . ——- ite wom Vy 

Temperature of air in boiler-house 57.5 deg. Fahr. Evaporating moisture in coal 0.1 
. s pape 

PP », outside ,, 32.0 a — sry F as : 4.5 

2 eat in fire drawn... nae ed 0.1 

Temperature of Gases : ; [Lost by imperfect combustion ...| 12.7 
Temperature of furnace gases at base of chimney 392 a Unaccounted for .. ee 9.4 

Draught: Total 100 Total | 100.0 
Chimney draught (water gauge) ... 0.2 in. 


works. The gases of combustion were analysed, 


and the amount of CO will be seen to be much) 


higher than in other cases which will be dealt 
with later. Probably the reason for this was an 
attempt made, by means of an anemometer, to 
measure the quantity of air, as it passed through 
the grate to the fire through a 10-in. pipe. This pipe 
being too small, the supply of oxygen to the fire 
was insufficient. 

As will be seen from the engravings, Figs. 1 to 4 


on page 60, the design of the boiler is somewhat, 


unusual. The diameter of the shell at top is 5 ft. 
6 in., and at bottom 6 ft. 9 in., while the height 
without dome is 13 ft. 4in. The lower part of the 
firebox is 4 ft. 5 in. in diameter, and above the fire 
there project from the sides six water pockets of 


is thus practically divided into three descending 
and six ascending flues. In the upper part of the 
chamber the hot gases come into contact with the 


upper part of the shell, forming the steam space, | 


and they finally escape to the chimney by a flue 
which is led off from the upper part of the chamber, 
_as shown in Fig. 2. This view also indicates the 
points at which the temperatures of the escaping 
products of combustion were taken, and also the 
place at which gases were drawn off for analysis. 

The experiment was conducted with the usual 
| care, and no hitch of any kind occurred. Natural 
‘draught was used, and the stoker who generally 
| worked the boiler was employed: The fires were 
kept rather thick. 

The chief results of the experiment are recorded 








Engines,” by Jessie M. Smith ; and ‘‘ Effect of an 
Unbalanced Eccentric in Shaft-Governed Engines,” 
by John E. Sweet. 

In the first-named, Mr. Armstrong said: It 
seems to be demonstrable that inertia, usually a 
disturbing element, can be and is made the reverse, 
even to perform the functions of a dash-pot. To 
one having some experience with shaft governors, 
jit would at first appear singular that certain 
| governors should be capable of close regulation, 
without introducing an oscillatory action, fatal to 
|good governing. With a fly-weight moving a con- 
| siderable distance, a moderate speed and friction 
reduced to insignificance, it would seem that were 
‘any efforts made towards close regulation, all the 
conditions for a first-class revolving trip-hammer 


triangular shape in plan, asshown in Fig. 4. From graphically in Fig. 5, page 60, which gives a time would be present; and ye these governors run 
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smoothly, even when adjusted very nearly to iso- 


chronism, within one-half of 1 per cent. in some STEAM BOILER EXPERIMENTS. 


cases. — 
The reason for this steadiness under apparently (For Description, see preceding Page.) 

adverse circumstances seems to be about as follows : wiky 
When any governor is engaged in its task of con- ; ce 7 
trolling the engine, the fly-weight travels at a : oe ee { za islda 
variable speed, resulting from its revolving in a S hs Gases taken Here 
circle of variable size ; this change in velocity is ; N ‘ © 8) SR Tee 
often quite considerable, depending, of course, on sas Ta \N 7 ' wey fae 
the amount of radial movement and the rotative 


' 
' 
' 
' 
1 
' 




















i 7 | 
anmasnarmscan | Sf 
a Lt ae we H 
LU vt aa 
rH | oe atl 
pia | teal 


ibd 


vl 





















































Haieatetl 





1 
| 
1 


| 
| 
| 





| i 








| 


Sar ates 





10.013 .t, 


















































: 
ae 


ZZ LL 














10,013. 4 


Whenever the fly-weight takes a new position it 
must change its speed—must either move faster or 
slower, be accelerated or retarded, and either 
absorb or give out power—somewhere. This resist- 
ance to a change in velocity acts at right angles to 
a radial line, drawn through the centre of gravity 
of the weight, and if the weight were pivotted so 
as to move radially, as in Fig. 6, the only result 
would be to puta pressure on the pivot. If the 
fly-weight is pivotted as to move at an angle to a 
radial line, as in Fig. 7, so that in its outward 
movement it goes towards the way the wheel 
rotates, then the outward movement of the fly- 
weight will be opposed, to some extent, by this 
resistance to acceleration, depending on the angle 
which the line of movement forms to a radial line 
—or, to put it another way—upon the length of 
the lever arm ab, c a being the line of resist- 
ance, and b the fly-weight pivot. When the 
weight moves towards the shaft, the action is 
the same. It has to part with some of its momen- 
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FOURNET’S COMPOUND OPHTHALMIC REFRACTOMETER. 
(For Description, see Page 66.) 
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tum, and so hangs back, as in its outward move-| plished by the ordinary dash-pot. Fig. 8 shows al Mr. Smith claimed for his design the following : 
ment, thus making, similarly to a dash-pot, a re-| fly-weight pivotted so as to move at an angle to a 


: 1. A governor to be sensitive must be as free as 
sistance to movement in both directions, which can | radial line, but in an opposite direction to Fig. 6. possible of friction. 
only be overcome quickly by a great force, or by a Professor Sweet’s paper was confirmatory of Mr. 


2. To be powerful the forces which are in equili- 
small one slowly ; this resistance increases as the Armstrong’s, describing in detail some experiments brium must be large compared to the resistance of 
velocity of the weight, which is all which is accom- | made on the subject. 


the valve to be moved 
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3. In order that the shaft may not be thrown out 
of balance by change of position of the governor 
weights, these weights must be symmetrical. 

4, That the engine may make long runs the 
joints of the governor must be so constructed as 
not to require oil, or must be capable of lubrication 
while in motion. 

The centrifugal governor has assumed an almost 
infinite variety of forms, from the fly-balls of Watt 
to the shaft governor of the modern high-speed 
engine. In all forms, however, the motive power 
is the centrifugal force of a weight. The centri- 
petal force, which equalises the centrifugal force of 
this weight, has been supplied by gravity, by the 
pull of the main belt, by springs, by inertia rings, 
and by the centrifugal force of other weights. 

In a successful governor for close regulation, it 
is net only necessary that friction of the joints be 
small when the engine is first started, but that it 
will remain small during a long run of, say, 200 or 
300 hours. It is therefore very desirable that 
the joints be made so as to require little oil, or be 
capable of lubrication, positively while in motion. 

The governor, which is the subject of this paper, 
was designed in 1883, and has been applied to a 
number of engines with unbalanced as well as 
balanced valves. It is shown in Figs. 9 and 10. 

In every centrifugal governor a change of speed 
is necessary to produce a change of the position of 
the parts, and of the valve motion. Whether this 
change of speed be momentary or continued, great 
or small, it is necessary ; and the problem to be 
solved is how to reduce the change of speed to a 
minimum and still have a stable governor. In the 
governor under consideration, the regulation is 
obtained by heavy weights and light springs 
arranged in a peculiar manner, with friction re- 
duced toa minimum, in contradistinction to light 
weights and heavy springs with artificial friction 
introduced to mollify the evils of real friction. The 
device presented in the next paper was 


Mercury CoLuMN For HicH Pressures. 

** An Open Mercury Column for High Pressures,” 
by W. W. Bird. As the description is short most 
of it will be given. 

The mercury column described in this paper is 
the result of an attempt to provide for the testing 
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of spring gauges used in connection with the work 
carried on in the Mechanical Laboratory of the 
Worcester Polytechnic Institute. 

The object was to design a column which would 
give pressures from atmospheric to 200 lb. to the 
square inch, or higher if needed; it should be 
sufficiently accurate for engineering purposes and 
at the same time not expensive, and, if possible, it 
should provide for taking readings at one convenient 

oint. 

. Referring to Figs. 11 to 13, A is a small iron 
tube connected with the glass tube B, which in 


turn is connected by a flexible tube C with the 
gauge or gauges G G. They are fastened to the 
carriage D, which runs on the rod E. The tube 
Ain this case is made up of four sections, each 
section being of sufficient eaath to give a pressure 
of 50 lb. when filled with mercury at 62 deg. Fahr. 

The method of operating is as follows: By means 
of the pump M mercury is forced into the column. 
It rises in both the iron and glass tubes, the cock e 
being open. When the mercury in the iron tube 
reaches the end of the first section it passes through 
the valve « and down an overflow pipe to the 
collector F. This fixes the zero mark on the scale. 
Water is then put in at the top of glass tube by 
means of the pump W, and fills the top of the glass 
tube and the flexible tube C. Closing the cock e, 
more water is forced in, and the mercury in the 
glass tube is displaced, thus forcing more into the 
iron tube, the result being an overflow at the valve 
a. Thus the mercury can be lowered to any desired 
reading between 0 and 50, while the level in the 
iron tube remains the same, the gauges being moved 
up or down to correct for the column of water. 
The operator at any time can easily assure himself 
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of the level of the mercury in the iron tube by 
forcing in more mercury until some comes down the 
overflow. 


the gauge is corrected for 50 lb. by the first section, 
the valve a is closed and mercury forced in till it 
comes down the overflow from valve b and stands 





and closing valve f, two gauges can be compared. 
Professor Jacobus in this connection described a 
mercury column in use at Stevens Institute. 

The next paper, entitled 


An Avtromatic ABSORPTION DYNAMOMETER, 


was described by George I. Alden. This device 
was constructed because of the desirability of main- 
taining a uniform load upon an engine used for 
tests, of measuring the power developed, and of 
automatically registering the rate at which energy 
is absorbed. This dynamometer is essentially a 
friction brake, in which the pressure causing the 
friction is distributed over a comparatively large 
area, thus giving a low intensity of pressure between 
the rubbing surfaces. The pressure is produced 
by the action of water from the city pipes. Enough 
water passes through the machine to carry off the 
heat due to the energy absorbed. 

The instrument is shown and may be thus 
described : A is an iron disc keyed to the crank- 
shaft B; the sides of B are finished smooth with 
one or more shallow radial grooves shown at X, 
Fig. 14. The outer shell is made of two pieces of 


cast iron C C bolted together, but kept at a fixed 
distance by the iron ring D (of the same thickness 
as that of A), and by the edges of the copper plates 


When pressures from 50 lb. to 100 lb. are desired, | EE, each of which at its inner edge makes with 


the cast-iron shell a water-tight joint by being 
‘*spun” out into acavity in the iron, and held by 
driven rings FF. Thus between each copper plate 


at 0 in the glass, the water having been allowed to! and its cast-iron shell there is a water-tight com- 
escape. The reading should now be 50, the partment W W, into which water from the city 
arm standing midway between the stops, with only pipes is admitted at G, and passing to the oppo- 
a slight and slow vibration, and this without the site compartment through passages, as shown at 
use of a dash-pot. The water seems a little O, is discharged through a small outlet at H. 

sluggish in its action in response to the motion of The chamber MN N is filled with oil, which 
the regulating valve, so that there is no sudden finds its way from N to M along the grooves in the 


constant. 

The low intensity of pressure at the friction sur- 
faces, their smooth finish and perfect lubrication, 
a constant temperature maintained by a uniform 
flow of the cooling water, and the sluggish action of 
the water in response to the slight motions of the 
regulating valve, are all favourable to the unusual 
steadiness and complete regulation realised in the 
actual operation of the brake. 

This gives a means of checking the measurement of 
the tube from a tob; pressures from 100 Ib. to 150 Ib. 
or 200 Ib. are obtained by closing valves b and c, and 
more sections could be added for higher pressures. 





By changing the water pressure with the pump W . 


vibration of the arm, and the load is practically disc A. 


The shaft is free to revolve in the bearings of 
the cast-iron shell C C. The shell has an arm carry- 
ing weights, as shown. The arm has its angular 
motion ‘limited by stops at P and Q. 

An automatic valve at V (Fig. 15), and shown in 
sections—Figs. 17 and 18.—regulates the supply of 
water to the machine. 

The valve consists of two brass tubes fitted one 


‘inside the other, but free to revolve relatively to 


one another. The inside tube has one end closed. 
Each tube has slots parallel, or nearly parallel, to 
its axis. One tube connects with the supply pi 
S, the other tube with a pipe rigidly fixed to the 
brake and communicating with one of the compart- 
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ments W. A flexible tube R incloses the whole. 
The valve is so adjusted that a slight angular motion 
of the brake varies the free water passage through 
the slots (see Fig. 18); and the aperture at H, 
through which the water is discharged, being small 
and constant, the pressure of the water in the 
chambers W W is thus automatically varied. 

The dynamometer is operated as follows : The 
chamber N N M being filled with oil, weights are 
suspended from the arm to give the desired load. 
The engine is started, and when up to speed a valve 
is suitably opened in the water pipe leading to the 
automatic valve V, which latter being open, 
allows water to pass to the compartments W W. 
The pressure of this water forces the copper plates 
against the sides of the revolving disc A—with 
which they were already in contact—causing sufti- 
cient friction to balance the weights upon the arm, 
which then rises. This motion operates the auto- 
matic valve, checking the flow of water to the 
brake and regulating the moment of the friction on 
the disc to the moment of the weights applied to 
the arm of the brake. The first trial of the machine 
gave remarkable results. 

The topical questions were then taken up. The 
first brought little information ; the second, as to the 
greatest number of times per minute a dash-pot 
apparatus can be lifted such as is used in the Corliss 
valve gear, brought out a variety of replies; like 
a good fish story the last man had the best chance, 
and starting at 100 the bidding finally reached 240, 
which ought to satisfy any reasonable man. 

That evening was reserved for the chimney ques- 
tion. Professor Gale, from his name, was certainly 
entitled to a draught, and it seems as if his modest 
paper of the last meeting had exceeded the usual 
breeze and raised something of a cyclone. As 
this was a battle of the professors, and as some one 
at this meeting defined mathematics as an exact 
scientific language, it may be supposed that the 
thoughts followed this method of expression. The 
writer cannot say which one of the contestants came 
out ahead, but as Professor Wood’s paper had the 
most formule in it, and the greatest number of 
sub-accents, it is probable his view is the correct 
one, especially as he supported the position of your 
great English engineer, Mr. W. J. Rankine. These 
four papers will make excellent vacation reading 
in hot weather and in a cool shady place. If any 
one doubts it he had better make the attempt. 
The gist of these papers may be summed up as 
follows : 


Peciet’s TREATMENT OF CHIMNEY DRAUGHT, BY 
J. Burxirr WEBB. 


This is a review of Peclet’s mathematical treat- 
ment of the theory of chimney draught, for the 
purpose of making clearer this difficult subject, 
which has recently given a great deal of trouble to 
students and authors. 


CHIMNEY Dravucut, By DE Votson Woop, 
Hosoken, N.J. 


This is a paper written in defence of Rankine’s 
statement that the maximum quantity of air drawn 
in a chimney occurs at a temperature of the heated 
gases of about 600 deg. Fahr., which statement 
has been frequently criticised as being in error. 
Professor Wood studies Peclet’s and Rankine’s for- 
mulee and data, and draws the conclusion that in a 
properly constructed chimney, properly working, 
there is a temperature giving a maximum draught, 
and that this temperature is not far from that given 
by Rankine, although in special cases it may be 
50 deg. or 75 deg. more or less. The analysis is 
not applicable to abnormal cases, such as a chimney 
too large in area and too small in height. 


Tests or Recent ForMULe FoR CHIMNEY 
Draveut, By WiLtiaAM Kent. 


This is a criticism of formule for dimensioning 
chimneys, recently published by Professor Gale. 
Arithmetical computations are made by the use of 
the formule for certain assumed cases, producing 
such results as a chimney 8 ft. high and 2.21 square 
feet area for a boiler of 20 horse-power, 28 ft. high 
and 12.46 square feet area for 200 horse-power and 
61 ft. high, and 41.62 square feet area for 1000 
horse-power. These results, the author states, 
differ so greatly from the dimensions used in prac- 
tice as to throw doubts upon Professor Gale’s for- 
mule. 

One thing of value, was, however, developed in 
the discussion, and that was Mr. Barrus’ draught 
gauge, which consists essentially of an ordinary 





U-tube, made of glass, surmounted by two chambers. 
The tube is about ?in. in diameter, and the chambers 
2in. or 2}in. in diameter, depending upon the 
amount of magnifying desired. One chamber and 
the tube on one side of the zero mark are filled 
with oil, and the other chamber and the tube on 
the other side of the mark are filled with coloured 
alcohol, the upper portions of the chambers being 
empty and open to the air through the small tubes. 
On connecting the appropriate chamber with the 
flue of the boiler or chimney, the height of the liquids 
in the chambers is varied in about the same pro- 
portion as that in the ordinary U-tube gauge. The 
line of demarcation between the two different 
coloured liquids in the glass tube, however, is 
moved a much greater amount, depending upon 
the relation which exists between the diameter of 
the glass and that of the chamber. 


REFRIGERATING MACHINERY. 


‘*The Test of a Refrigerating Plant,” by Pro- 
fessor D. V. Wood, was the next paper, and this 
had been prepared for the Erie meeting, but was 
lost in the mail. The plant consisted of two boilers, 
an ammonia compressor of two single-acting upright 
cylinders driven by a double-acting horizontal 
Corliss engine, fresh-water pumps, hoists, and 
electric dynamos ; and in order that the test should 
involve only the refrigerating plant, it was made 
on a day when all the other machinery was not 
used, and only one of the boilers was fired. No 
brine was used, but the liquid ammonia and the 
ammonia vapour were circulated through the cooled 
cellars. The general arrangement of the parts 
has been already published by us (see ENGINEER- 
ING, vol. xlv., page 589). A sufficient quantity of 
oil is pumped into each of the compressor cy- 
linders each stroke to more than fill the clearance 
spaces; a part of this oil passes out of the 
compressor with the ammonia, and afterwards 
is separated from the former in a ‘ separator,” 
and the remainder leaks through the stufting 
and runs down the piston-rod. The volume of 
ammonia per stroke was considered as equal to 
the piston displacement less the volume of oil 
forced into the cylinder, although, on account of 
the leaking of the oil, the volume of ammonia 
somewhat exceeded this amount. 

The temperature of the ammonia gas in the pipes 
was determined by inserting the bulb of a thermo- 
meter ina pouch filled with mercury, which latter 
was bound against the pipe on the outside. The 
correction to be made to the readings was deter- 
mined by an experiment in the laboratory, in which 
the thermometer was placed as nearly as possible 
in the same condition as in the test, the heated 
fluid passing through the pipe being water, 
whose temperature was measured directly. The 
maximum difference between the readings of 
the outside and inside thermometer was about 
2 deg. Fahr. Professor Mayer, according to ex- 

eriments since made at the Institute, gives it as 
his opinion that if the mercury had been in contact 
with the pipe, and the pipe well covered by felt for 
a foot or two each side of the place of the thermo- 
meter, the reading of the thermometer would have 
been the temperature of the ammonia in the pipe— 
in which case no correction would have been 
needed. 

The test lasted 114 hours, and the ammonia eva- 
porated was 1669 lb. per hour. The heat removed 
from the cold room per pound of ammonia pumped 
was found to be 509.9 thermal units, and for the 
1669 lb. per hour 851,311 thermal units, which 
figure being divided by 142, the latent heat of 
fusion of ice, gives an ‘‘ ice-making capacity of 
5955 Ib. per hour, or 71.94 tons of 2000 lb. each 
per twenty-four hours. The average indicated 
horse-power of the engine was 91.13 1b., so the 
ice-making capacity was 65.791lb. per horse-power. 
If 30 lb. of steam were used per indicated horse- 
power per hour the ice-making capacity was 
2.19 lb. per pound of steam. And if 3 lb. of coal 
developed an indicated horse- power then the 
capacity referred to coal was 21.93 1b. per pound 
of coal. 

The results are given in the following Table of 
efficiencies : 


Efficiency of furnace and boiler (see 


above) ... Sea mt cis) 
Efficiency of steam utilised by engine 
(see above) aos a ae ae 0.0721 
Efficiency of engine referred to coal ... 0.0582 
as compressor referred to 
engine (see above) ‘ .. 0.755 





63 
Efficiency of compressor referred to 
coal 0.755 x 0.0582 am 4 ... = 0,0439 
Efficiency of refrigeration referred to 
compressor . carer = 4.39 
193645 
Efficiency of refrigeration referred to 
indica orse-power of engine 3.31 
Efficiency of refrigeration referred to 
boiler 3.31 x 0.0721 . oa aw. 2 OR 
Efficiency of refrigeration referred to 
coal 0.238 x 0.807 = 0.192 


that is, for every thermal unit in the coal there was ab- 
stracted 0.19 of a thermal unit from the cold room. 

Professor Wood’s paper ‘‘On the Graphic Re- 
presentation of Thermal Quantities,” cannot be 
given in abstract, as it is a demonstration and is 
rather intended for mathematicians. 

Professor Webb’s paper ‘‘On the Length on our 
Indicator Cards,” deals with errors in such length 
on account of the oscillation of the drum spring 
differing from the rate of speed of engine. 

(To be continued.) 





MODERN FRENCH ARTILLERY. 
No. XXVIII. 
Mortars AND HowiIrTZzERs. 

Tue series of mortars and howitzers made at 
Havre by the Forges et Chantiers de la Mediter- 
ranée on the Canet system comprise twelve diffe- 
rent calibres, each divided into a long and short type 
as ollows : 


Calibre 75 millimetres ... 2.95 in. 
ve * rn 3.31 ,, 
a 10 centimetres ... 3.94 ,, 
a a a 4.72 ,, 
— “ee ss ee 
oo. oa Bs ee pe ee fe 
ae, | ae a ata 
— aa 9.45 ;, 
» 2 9 10.63 ,, 
a 11.81 ,, 
» 32 ” 12.60 ,, 

ie 13.39 ,. 


The long gun of each of these calibres is designated 
a howitzer, and gives an initial velocity to the pro- 
jectile of 984 ft. per second ; the short type, or 
mortar, is intended for lower velocities of about 
200 metres, or 656 ft. The same kind of projec- 
tiles are fired from each class of gun, and in many 
cases, the mountings are equally well adapted for 
mortars and howitzers. For the small and medium 
calibres, the breech-closing mechanism is on the 
Canet helicoidal system, to be presently illustrated 
and described, but in the larger calibres, arrange- 
ments similar to those used for heavy coast defence, 
and naval guns, with mechanical appliances for 
reducing the labour of the men serving the piece, 
are introduced. The rifling of all these weapons is 
made with a progressive pitch, and those now being 
constructed are adapted for the use of the slower 
burning smokeless powders, the force of which, less 
violent at the moment of explosion, is more sus- 
tained, and thus necessitates a different arrange- 
ment of the steel employed. For naval service the 
mode of firing the charge is by percussion fuzes ; 
for land service the friction fuze is more generally 
employed, but the arrangement of the breech 
mechanism is equally well adapted to both modes 
of firing. 

Figs. 310 to 315 (pages 64 and 65), represent 
a 15-centimetre (5.90 in.) howitzer mounted on a 
carriage of peculiar form and provided with a 
special arrangement of hydraulic brake, which is 
worth describing, although it may not find a large 
application in practice. The gun itself is 12 calibres 
in length, and weighs about 17001b. In construction 
it closely resembles that adopted for the field guns 
made at the Havre works already described, and is 
built up with a central tube, a jacket, on which the 
trunnions are formed, and a reinforcing hoop at the 
breech. The rifling is cut with an increasing twist 
varying from 0.30 deg. to 8 deg., and the number 
of grooves is 48; the breech is closed by the 
Canet helicoidal arrangement above referred to. 
The projectile fired from this howitzer weighs 
32 kilos. (70.4 Ib.), and the initial velocity obtained 
with the normal charge of 6 lb. of brown prismatic 
powder is 984 ft. The most interesting feature of 
this arrangement is the carriage on which it is 
supported, and which was designed by M. Canet 
with the special object of utilising this class of 
ordnance on board ship to the best advantage by 
mounting it in such a way as to reduce toa minimum 
the strains on the deck to which it is secured. As 
will be seen from the illustrations, the trunnions 
of the gun rest in bearings made in the upper ends 
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MODERN FRENCH ARTILLERY; MORTARS AND HOWITZERS, CANET SYSTEM. 
CONSTRUCTED BY THE FORGES ET CHANTIERS DE LA MEDITERRANEE, HAVRE. 
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brake is drawn back with the arms A during the locked by the brake wheel. The weight of this 
period of recoil. For training horizontally the gun mounting is about two tons, and the circular 
carriage C is caused to revolve upon the pivot of | brake arrangement that we have described permits 
the baseplate by means of the lever L, which | of an angle of fire ranging from 0 deg. to 60 deg. 

turns upon the axis m, and carries an arm mn, to| A mortar, mounted in a somewhat similar way to 
which is fixed a jaw M, that grips the carriage this howitzer is illustrated by Figs. 316 to 321. 
and the baseplate. This lock is unfastened by It is constructed in the same manner as the 
slightly raising the lever, and by turning the hand- howitzer, which we have just described, but it is, 
wheel of the brake the lever can be lowered and | however, only eight calibres in total length, and 
locked in any desired position. When the jaw M | weighs 960 Ib. ; it is rifled with forty-six grooves of 
is loosened, the gun can be easily turned around | increasing pitch, varying from 1deg. 30 min. to 5 deg. 
its pivot by pulling on the lever L. The carriage | 17 min. ; the breech is closed by the Canet helicoidal 
and baseplate are marked with a scale of degrees, mechanism. The weight of projectile fired from this 
so that the gun can be set at any desired angle and | mortar is 701b., and the powder charge is 3,3 Ib. ; 
























the initial velocity is 656 ft. The form of carriage 
which is shown in the engravings is, like that of 
the howitzer, intended especially for naval service 
and to reduce as far as possible the strain on the 
deck of the ship. In general appearance the 
mounting resembles that of the howitzer, but the 
arrangements are somewhat different ; the swinging 
arms A, upon which the mortar is carried, turn 
around a shaft B that takes its bearings in the two 
blocks C that are cast upon the frame ; between 
the shaft and the arms is interposed a thick sleeve 
of rubber, the object of which is to deaden the 
shock on the firing platform; the balanced arms 
carrying the mortar are extended below the shaft 
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by two shorter arms. In front of the trunnions 
the gun is supported by two jointed levers m 1, the 
upper one of these two is fastened by a pin to a 
collar that is passed around the gun, the lower one 
turns around the shaft that supports the arms A. 
The amount of recoil is limited by a hydraulic 
brake of the Canet type ; the nature of this arrange- 
ment has been oul described ; the body of the 
pump F is free to move upon two trunnions that 
take their bearings in recesses formed in the short 
arms of the mounting, the rod b of the piston is 
fixed to the frame, and a coiled spring rolled round 
the rod constitutes a reserve of energy for bring- 
ing the mortar back into firing position (see Fig. 
317). Asin the howitzer mounting, the carriage 
rests on a ring of live rollers, that bear on the 
fixed bedplate attached to the deck of the ship, 
and similar arrangements are also introduced for 
securing the carriage to the baseplate to prevent 
dismounting. In training for elevation the lever c 
is used to turn the clip n around the shaft carrying 
the balanced arms ; this either raises or lowers the 
front of the mortar and a brake screw locks the 
whole system at any desired angle; a scale of 
degrees is marked above the shaft B. The mode 
of training for direction is similar to that we have 
described for the howitzer mounting. Table XXX. 
— the ballistic particulars of mortars and 
owitzers from 22 cent. to 32 cent. calibre, made by 
the Forges et Chantiers Cie. on the Canet system. 





FOURNET’S COMPOUND OPHTHALMIC 
REFRACTOMETER. 

Tue proper assistance for defective or for failing 

vision has to be determined in all cases, even when 
the spectacles are required for reading only, by 
first testing the distance-vision. The refractometer 
determines the correction only for distance-vision 
(refraction)—i.¢., the error for parallel rays, and is 
therefore distinct from the optometer, which is an 
instrument for measuring the limits of distinct vision. 
_ An insight into what constitutes errors of refraction 
will enable us to understand the utility of the refracto- 
meter. The eye as an organ of vision is essentially an 
optical instrument. It follows that if the ‘‘ principal 
or real focus” is not formed exactly on the retina, but 
either in front of it or behind it, there exists an error, 
which is called ‘‘ error of refraction.” 

If the real focus is formed in front, that is, before 
the retina is reached, the eye is too deep, or the re- 
fraction too short; the error here is plus (+), and 
the correction has to be miuus{—). If, on the con- 
trary, the real focus falls behind the retina, that is, 
as if it were outside the eye itself, the eye is not deep 
enough or the refraction is too long; the error is 
then here minus ( --) and the correction will have to 
be plus (+). 

If we take the same value for these opposite signs 
we shall obtain zero, or a true refraction in the eye. 
For facility here, we shall term these errors ‘errors 
of depth.” 

We next have to direct our attention to the manner 
in which the principal focus is produced, be it formed 
on the retina, in front of it, or behind it; because, if 
that focus is not homocentric, but more or less 
extended or elongated in any of its meridians, we 
then have an error of symmetry which can also be 
plus (+), or minus (—). We shall here call these 
errors ‘‘ errors of symmetry.” 

**Errors of depth” are corrected with the aid of 
spherical lenses, convex lenses that add to or concave 
lenses that decrease the natural convergence ; and errors 
ofsymmetryarecorrected with concavecylindricallenses 
that neutralise or convex cylindrical lenses that utilise 
the natural symmetry. With regard to these last 
lenses the setting of the cylinder’s axis to the required 
meridian, which may be at any angle, must be care- 
fully observed ; hence the necessity for the cylindrical 
lenses to rotate upon their central axes. 

The above errors may exist separately or be asso- 
ciated. We now see that for the diagnosis of errors 
of refraction it is necessary to have four series of trial 
lenses of different degrees ; one representing spherical 
curves concave (s- ), one spherical curves convex (s +), 
one cylindrical curves concave (¢—), and the other 
cylindrical curves convex (¢ + ) 

Having cxplained what constitutes “errors of 
refraction,” and the series of lenses necessary to 
their correction, there remains to describe the process 
in general use when determining these errors. It 
consists, first, of an examination with the ophthalmo- 
scope or with an optometer. Each one of these 
examinations gives only approximate results, that 
require to be proved, which is done in the following 
manner. 

In a room of suitable size there are exposed types 
of graduating letters, that represent the visual acuity 
for their respective distances. 

The subject standing at a certain distance from 


TABLE XXX.—Batuisticat Data or Coast DEFENCE HowrTzers, From 22 Cent. To 32 Cent. CALIBRE. 
ConsTRUCTED BY THE Forces Et CHANTIERS DE LA MEDITERRANEE, HAVRE, 








Calibre oe 
Total length of gun 


Weight of gun 


Weight of shot 
Weight of charge .. 


Initial velocity 
Energy 
yds. metres 
547 500 


1000 
1500 
2000 


1094 
1641 
2188 
2735 
3282 


547 
1094 


Residual velocity 
at.. oe oe 


590 
1000 
1500 
2000 
2500 
3000 


} 1641 

2188 
2735 
| 3282 


Energy at .. 


22 cm. Gun. 


in. 
8.66 
112.6 


tons 
2.883 


Ib. 
220.5 


ft. 
984 


ft.-tons 


ft. 
951.2 
921.6 
892.1 
862.6 
836.3 
810.1 
foot-tons 
1371.0 
1288.6 
1207.5 
1122.3 
106.12 
995.3 


100 
9.4 


metres 
300 


m. tons 
455.13 


metres 
290 


281 
272 
263 
255 
247 
m. tons 
424.83 
399.30 
374.14 
349.79 
328.83 
308.44 


24 cm. Gun, 


in. 
9.45 
122.8 


tons 
3.739 


ft. 


foot-tons 
1925.1 


ft. 
954.4 
928.2 
898.7 
872.4 
846.2 
820.0 
foot-tons 
1810.9 
1712.6 
1605.5 
1513.0 
1423.4 
1323.8 


| 


mm. 
240 


3120 


kilos. 


3800 


130 
12 


metres 
300 


m, tons 
596.45 


metres 
291 


283 
274 
266 
258 
250 
m. tons 
561.20 
530.77 
497.54 
468.92 
441.14 
410.26 


27 cm. Gun. | 30 cm. Gun. 


in. 
10.63 
133.2 


tons 
5.333 


lb. 
410.06 
38.6 


ft. 
984 


foot-tons 


ft. 
957.7 
931.5 
905.2 
882.3 
859.4 
839.6 
foot-tons 
2608.6 
2467.6 
2330.7 
2214.2 
2100.0 
2005.1 


mm. | 


| 
| 
} 
| 
| 


270 
3510 


kilos, | 


5420 


| th, 
| 595.2 


17.5 | 


metres | 
300 | 


m. tons 
859.35 


metres 
292 
284 
276 
269 
262 
256 
m. tons 
808.48 
764.78 
722.31 
686.13 
650.89 
621.42 


32 cm. 


Gun, 





in. 
12.01 
156.1 


tons 


7.675 


55.1 
ft. 
984 


foot-tons 
3998.3 


ft. 
961.0 
933.1 
915.0 
895.4 
875.7 
856.0 
foot-tons 
3812.7 
3632.2 
3456.8 
3399.6 
3165.9 
3025.1 


mm. 
305 
3965 


kilos. 
7800 


270 
25 


metres 
300 


m. tons 
1238.8 


metres 
293 


286 
279 
273 
267 
261 
m, tns. 
1181.7 
1125.8 
1071.4 
1025.8 
981.2 
937.6 


in. 
12.60 
163.8 


tons 
8.886 


Ib. 
683.4 
63.9 


ft. 
984 


foot-tons 
4590.9 


ft. 
961.0 
933.1 
918.4 
898.7 
879.0 
862.6 


foot-tons 


4170.9 
3906.7 
3828.5 
3664 0 
3527.3 


310 
29 


metres 
300 
m. tons 
1422.3 
metres 
293 


286 
280 


268 
263 
m. tns. 
1356.7 
1292.6 
1210.8 
1186.5 
1135.11 
1093.1 





At muzzle 
547 500 
1094 1000 
1641 1500 
2188 2000 
2735 2500 
3282 3000 


50.1 

46.74 
43.95 
41.16 
38.45 
36.16 
34.03 


6.11 
5.70 
5.36 
5.02 
4.69 
4.41 
4.15 


65.68 
61.83 
58.47 
54.78 
51.66 
48.55 
45.59 
in. 
6.29 
6.02 


Energy per inch 
and per centi-< 
metre of circum- 
ference of shell 


cm. 
13.2 
12.5 
12.0 
11.5 
10.9 
10.4 
10.0 


in. 
5.19 
4.91 
4.72 
4.52 
4.28 
4.09 
3.94 
yards 
1485.4 
2777.9 
3871.5 
4779.2 
5529.0 
6097.1 
6523.9 
6813.7 
7475.0 


"At muzzle 


Thickness of pene- 
tration in wr'ght\ 
plate. (Givre 
formula) 


metres 
1360 


2540 
3540 
4370 
5050 
5575 
5965 
6230 
6835 


4866.6 
5621.4 
6212.0 
6649.6 
6944.8 
7633.6 


Range at differen 
angles .. + 





\ Maximum 














metres 
1385 


8.01 
7.54 
7.13 
6.68 
6.30 
5.92 
5.56 


83.39 
79.05 
74.79 
70.60 
67.08 
63.63 
60.76 


10.17 | 111.28 
9.64 102.08 
9.12 | 97.33 
8.61 | 92.57 
8.18 | 88.64 
7.76 | 84.79 
7.41 | 81.02 


13.57 
12.45 
11.87 
11.29 
10.81 
10.34 

9.88 


118.97 
113.47 
107.55 
102.91 
98.41 
95.94 
91.43 


14.51 
13.84 
13.18 
12.55 
12.00 
11.70 
11.15 





em. 
16.0 


15.3 
14.7 
14.0 
13.5 
12.9 
12.3 


cm. 
19.0 


18.3 | 
17.5 | 
16.8 
16.2 | 
15.6 | 
1.1 


cm. 
23.3 
21.9 
21.2 
20.4 
19.8 
19.2 
18.6 


cm. 
24.5 


23.6 
22.8 
22.0 
21.3 
20.9 
20.3 


in. 
9.64 
9.29 
8.97 
8.66 
8.38 
8.22 
7.99 
yards 
1580.2 
2952.9 
4117.8 
5091.0 
5873.0 
6491.1 
6956.0 
7267.3 


in. 
9.17 
8.62 
8.34 
8.03 
7.79 
7.55 
7.32 
yards 
1574.8 
2936.2 
4095.9 
5063.6 
5845.6 
| 6463.1 
| 6921.3 
| 7234.5 


in. 
747 
7.20 
6.88 
6.61 
6.37 
6.14 
5.94 
yards 
1564.0 
2914.5 
4068.2 
5036.2 
5812.9 
6419.7 
6874.0 
7185.4 
7907.0 


metres 
1440 


2685 
3745 
4630 
5345 
5910 


metres | 
1430 


£665 
3720 
4605 
5315 
5870 
6285 
6570 


metres 
1445 


2700 
3765 
4655 
5370 
5935 
6369 
6645 
7310 


2580 
3600 
4450 
5140 
5680 
6080 
6350 
6980 

















| 





those letters, the operator presents successively before 
the eye, the lens of the degree obtained by the result 
of the above examination, and that of the degree 
stronger and weaker, to arrive at the exact number. 

When dealing with errors of depth the verification 
does not offer much difficulty, but with errors of 
symmetry the verification becomes more difficult, and 
sometimes very fatiguing, as the operator previous to 
presenting the lens to the eye has to assure himself of 
the cylinder’s axis and dispose the lens between 
his fingers in the particular position requisite to the 
case under examination, the same care having to be 
repeated with each lens. For these errors it fre- 
quently occurs that the proof occupies two and even 
three hours of time and exercise for a single eye. 

To render the trial of the various lenses more 
easy and rapid Mr. A. Fournet of 18, Bentinck 
street, Welbeck-street, London, has invented the 
compound ophthalmic refractometer illustrated on 
page 61. This is an instrument by which any lens, 
or any required combination of lenses, can 
meses before the patient’s eye while he sits com- 
ortably in a chair, and directs his gaze to the test 
types at the other side of the room. The lenses can 
be set at any height and applied to either eye, while 
the cylinders can be turned to the desired angle with 
absolute accuracy. The patient seats himself in the 
chair (Fig. 1) and makes himself comfortable, so that 
he can give his entire attention to the matter in hand. 
He obscures one eye by means of a spectacle frame 
having one black glass in it, leaving the other eye 
free. The lens frames are then adjusted to the right 
height by the crank angle at the back of the pillar, 
so that the horizontal diametrical line is level with 
the eye. 


be | left (Fig. 3). 


7994.8 | 


There are two frames ; one contains convex spherical 
lenses and the other concaves. To each frame there 
can be applied a removable ring of lenses ; two rings 
are provided, one containing convex cylinders, and 
the other concave cylinders. ‘Thus each set of spherical 
lenses can be combined with either set of cylindrical 
lenses. The stem or stalk of each frame (Figs. 1 and 
3) ends in a fork which is fixed to a dished metal plate 
having two empty sight holes (Fig. 3). On the 
opposite side of this plate are two guides (Fig. 4) 
between which there moves a slide having a boss on 
its opposite face (Fig. 3); the dished plate is slotted 
to allow the slide with its boss to move in the guides. 
Pivotted to a stud on the dished metal plate is a second 
circular plate with the central part cut away (Fig. 4), 
and around this plate is fitted, free to revolve, a ring 
containing spherical lenses spaced around it. The 
second plate can be secured by a catch in any of these 
positions, that is, it can be fixed concentric with the 
dished plate (Fig. 4) or eccentric to it to the right or 
In the former case, vision is blocked 
through all the lenses except the two opposite the sight 
holes. The spherical lenses can, however, be pushed 
aside either way by the handle shown at the lower 
oe of Fig. 3, to leave the cylindrical glasses alone 

efore the sight hole. Similarly the cylindrical lenses 
can be moved away by the central slide to leave the 
spherics alone. 

As already stated, the cylindrical lenses are fitted in 
removable frames which can be applied to the frames 
just described (Figs. 2and 5). Each lens is fixed ina 
ring capable of revolving in holes formed in two plates, 
oneat each side of it. This ring has teeth on its peri- 
phery (Fig. 5), and these teeth engage with a ring 





toothed both on its inner and outer peripheries. By 
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means of a pinion and milled head the ring can be 
turned and with it all the lenses, setting their axes at 
any desired angle to suit the sight of the patient. This 
angle can be read off on a rotating card which is also 
geared to the pinion. The greater part of the guard 
and the gearing is hidden by a cover plate (Fig. 2). 

By the aid of the instrument the manipulation of 
the series of lenses is so rapid and precise that there 
is no reason for a severe diagnostic examination, 
the refractometer giving to the operator exceptional 
ease and command in combining the different classes 
and powers of lenses, to wit, the drawing of one upon 
another, the easy interchangement between each 
other, and the ever ready and orderly power of their 
regular progressive displacement. So soon as it is 
known that the eye under examination is plus (+) or 
minus (- ), the set of discs of the opposite sign is 
brought into requisition, and the operator in a few 
miputes has the advantage of bringing before the eye 
any two, or both series of lenses, which he can com- 
pare, mix, and change in all possible positions, with a 
most perfect mastery. 

The apparatus, which is patented in Great Britain, 
the United States, France and Germany, obtained a 
silver medal at the Paris Exhibition. 





NOTES FROM NORTH-WEST INDIA. 
Sima, 1890. 

AccorDING to a brilliant Frenchman it is proverbial 
that the unforeseen is what oftenest happens; but 
even those who most freely admit that adage can hardly 
fail to feel surprise at the recent turn of affairs, in which 
the hopes and fears of the Anglo-Indian community 
and the prospects of Indian engineering operations 
for many years to come now hang on the issue of a 
debate in Washington. In sooth it is not easy to pre- 
dicate what the far-reaching effects of pending Ameri- 
can monetary policy may not be in India, and just 
as in technical engineering questions, it is not uncom- 
mon for the stoutest defenders of a captivating thesis 
to shrink back a little from putting the most extreme 
aspect of their views into practice, when the moment 
for taking an irrevocable decision is thrust on them; 
so here in India those whohave long seen in bimetalism 
an escape from personal difficulties with no compen- 
sating disadvantages that their theoretical eye could 
scan, are now ina mood if not to retract, at least to 
pause awhile on the brink of what may prove a stupen- 
dous change. 

That the late depression in the value of the rupee 
has had both its good and its evil aspect from an engi- 
neering point of view is not to be denied ; for a pound 
sterling the wheat market at home has for now some 
years been able to buy what at par exchange would be 
not less than 30s. worth of grain, delivered at an 
Indian railway station. The Indian railways having 
to pay their dividends—or what is much the same 
thing, the interest on capital raised by the State for 
the purpose of making or purchasing the lines—at 
home in sterling, had to keep up freights at a higher 
figure in rupees, and had in fact to earn 6 per cent. in 
order to pay four; the fact that imports lost by ex- 
change as much as exports profited, disturbed the 
balance of trade and increased the relative difficulty 
and cost of working a traffic that was almost all in one 
direction ; in spite of the extraordinary low prices that 
lately ruled in the home market for railway materials, 
their price in rupees to railway concerns that required 
extensions or renewals was enormous, being enhanced 
as compared with par by 50 per cent. in exchange; 
except natives of pure blood, the employés of the rail- 
ways, whose expenses may be roughly stated as two- 
thirds of it calculable in English money and only one- 
third in matters that do not vary with exchange, found 
themselves practically deprived of close on a fifth of 
their earnings and reduced to either actual privation 
or to spending every penny they earned instead of 
laying something handsome by ; and worst perhaps of 
all, the hardy cultivators of the soil, unused to 
seeing the market for their produce advancing with 
such leaps and bounds, have a demoralised by the 
suddenly increased value of their lands, recklessly 
raised money on mortgages to gratify absolutely 
childish whims, are now exhibiting serious agrarian 
discontent, when, after getting hopelessly into debt, 
they are sold up and displaced in favour of the more 
wily traders into whose usurious nets they have fallen. 
When it is added that at best the money made has 
largely been squandered among priests and beggars, 
and that the residuum has been practically sunk in the 
shape of gold ornaments purchased at rates corre- 
sponding to the late high exchange, while scarcely a 
penny has accrued to the Government Treasury through 
additional taxation, it may well be doubted whether 
the advantage drawn by the State from the increased 
earnings of its railways has not been more than com- 
pensated by the loss incurred on payment of home 
charges, not to mention the injury dame to the public 
Service in the shape of «iscontent and inefficiency 
brought about by the sufferings, for they are nothing 
less, that the European community has endured for 
now several years by exchange, 





Roughly stated, of every 5s. paid to-day at an 
English port for Indian wheat, three go to the growers, 
middlemen and Indian exporters, one to the railways, 
and one for sea freight, and even supposing that the 
railways reduce their tariffs to equate the er 
exchange value of their share, this and the sea freight 
constitute an irreducible minimum that leaves 60 per 
cent. of the ultimate cost in England to be either 
enhanced pro rata to the now reduced purchasing 
— of an English sovereign, or divided by meng 

orcing lower rupee prices on the sellers out in India, 

and by partly either making the English consumer 
pay more than he has so far done, or else getting the 
English middleman to accept a smaller margin of 
profit than he has lately derived from Indian wheat. 
How the matter will in the end adjust itself is indeed 
difficult to predicate, and the case is greatly compli- 
cated by mysteries of the Mark-lane trade into which 
this is not the time or place to enter, beyond saying 
that if the trade at home would only insist on clean 
grain instead of with the present mixture, the saving 
of rail and sea freight on the carriage of sand and dirt 
mixed among grain would, it is said, go part of the 
way to establish an equilibrium. 

If the trade does keep up there can be no doubt that 
things in the Indian railway world cannot fail to 
improve with the exchange, for the mere cheapening, 
from the rupee point of view, of all kinds of European 
products will stimulate import, and tend to balance 
the now almost entirely one-sided traffic, an improve- 
ment that ought to more than justify the reduction in 
rupee rates that freighters are sure to demand as a con- 
tribution on the railways part towards the general 
economy that will be necessary to keep the market. 
If, on the other hand, the Indian wheat trade fades 
away, as many skilled economists aver that it must do 
in consequence of enhancement in the relative value of 
silver, it is still open to question whether the Indian 
Government will, ad hoc, suffer any loss when its 
deficit in railways is balanced against its gains by 
reduction in home remittances for other purposes. One 
thing is clear, that the need for raising more capital to 
spend on increased railway facilities will largely vanish 
until! such time as fresh developments of internal trade 
alter the conditions, and it will be one very curious 
outcome of American politics if the new silver legisla- 
tion ends in mainly diminishing the earnings of the 
Suez Canal, by dint of sending the shipping in other 
directions. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 3, 1890. 

To-pDAyY’s indications in the iron trade point to very 
heavy transactions in all kinds of railway construction 
material, rolling stock, and locomotive engines. It has 
just transpired that the builders of several roads west 
of the Mississippi River have decided to lay track at 
once, the roadbed having been made some time ago. 
While rails were pointing upward in price, builders 
held off; but within a short time, as low as 30 dols. 
was accepted for rails at mill. Two new mills will 
soon be adding their output, which will be about 
1500 tons per day. It is uncertain as yet to what 
extent railroad building will be entered upon during 
the last six months of the year. Requirements some- 
times are presented most unexpectedly from many 
quarters. It is such unexpected demands that have 
caused some of the fluctuations in prices that have 
characterised the American iron trade. The crude 
iron market takes strange turns. Early in the spring, 
when production began to climb up from 140,000 tons 
per week towards 180,000, a good many buyers of 
iron held off, because they anticipated by midsummer 
a drop in prices, which they argued would result from 
an accumulation of stocks. Instead of any accumula- 
tion, makers of good irons, north and south, are now 
oversold, and last week, options given thirty days 
ago, were withdrawn, prices on several good brands were 
advanced 25 cents to50cents per ton. Forge iron quo- 
tations at tidewater are 15 dols. for average makes, to 
16 dols. for best. There is no demand for foreign 
material, unless we except spiegel and ferro-manga- 
nese. The production of wire rods in American mills 
is sufficient to cover all market demands. Copper has 
advanced to 174 cents. There is an active demand for 
all kinds of metals. 

Bar iron and merchant steel mills will stop a few 
days for repairs. The steelmaking capacity of the 
States will be crowded tor the rest of the year. Pipe 
line companies are low-laying several hundred miles of 
pipe, mn the mills are crowded with orders, but sell- 
ing their product at narrow margins. A great deal of 
activity is displayed in the erection of new furnaces 
and mills, and southern iron properties are pre- 
ferred. 

The tariff agitation is still on. American iron- 
makers are extremely anxious for a settlement. 
Structural ironmakers are sold ahead from one to two 
months. An active demand is likely to set in for plate 
iron during the latter part of this month, according to 
inquiries that have been submitted during the past few 
days. Steel plate is preferred to iron for a great 
variety of uses. 








Old rails are in urgent demand in American markets, 
and the supply is deficient 

This year’s output of anthracite coal will reach 
about 38,000,000 tons. The production of coke is 
being increased on a large scale in three or four States. 
The average weekly tonnage of the Pennsylvania Rail- 
road, passing through the larger cokefields, is 90,000 
to 100,000 tons. 

PHILADELPHIA, July 10, 1890. 

The Government has advertised for bids for the con- 
struction of four additional war vessels. The placing 
of these orders will tax our shipbuilding facilities 
pretty thoroughly, and will stimulate the efforts of 
promoters of new shipbuilding yards. All that private 
enterprise desires, is to be assured of the determination 
of the Government to continue its announced pro- 
gramme of providing itself with an extensive and 
powerful navy. The production of iron and steel pro- 
ducts for the last half-year will exceed the record for 
any like period. Much of the demand grows out of 
the requirements for the erection of new plants, and 
the construction of new machinery. During the past 
six months 2315 new industrial enterprises were started 
in the Southern States. No record is kept of new 
enterprises in the Northern and Western States, but a 
fair estimate would place the new enterprises at about 
3000, the difference in the north and west as compared 
to the south, being that most of these enterprises repre- 
sent heavierinvestments,andmoremachinery. Railroad 
building so far this year, foots up only 2200 miles. 
The greatest amount of work, however, is always done 
in the last six months of the year. The rail mills are 
loaded up with orders for the summer, and rails and 
all kinds of railway material are being hurried for- 
ward for use. The locomotive establishments are all 
making overtime and there is an urgent demand for 
all kinds of rolling stock and railway equipment. 
Electrical appliances are also in very great demand, 
and pipe line builders are calling for material as fast 
as it is possible to furnish it. The pig-iron producing 
capacity of the country will be increased in the neigh- 
bourhood 1,000,000 tons per annum by the close of the 
year, five of the new furnaces being located in the 
Pittsburg district. The Standard Oil Company is 
surveying for a line to carry oil from West Virginia 
to New York City, which will be about 400 miles in 
almost a direct line. 

In a short time twenty-six blast furnaces will be 
blowing in and around Pittsburg, producing 4600 tons 
of iron daily. The present daily production is now 
3600 tons. The millowners have been obliged, during 
the past six months, to purchase over 300,000 tons of 
iron from outside sources. Most of the new blast fur- 
naces to be blown in are located in the south. Pro- 
specting parties have recently located several excellent 
manufacturing sites in Virginia, and it is the inten- 
tion of the capitalists interested to develop the iron- 
making resources of that State, as fully as has been 
done in Northern Alabama, The capital interested 
in these various enterprises is measured by millions. 
There is an abundance of cheap coal and good coke to 
be had, an abundance of timber for charcoal and other 
purposes, and short hauls to good markets. 

During the past week very little has been done in 
iron or steel. A goodly number of mills stopped for 
repairs, but hurried them through with the utmost 
despatch. Iron is wanted too badly for much delay, 
Stocks are unknown excepting to a small extent in 
stores. 








RAILROADS IN THE INDIAN TERRITORY.—There are now 
more than 1000 miles of railroads in operation in what is 
known in the United States as the Indian Territory. A 
right of way has also been applied for 7500 miles more. 





Tue Guipe FRAMING or GASHOLDERS: ERRATUM.— 
In our review of Mr. Cripp’s book on this subject, which 
appears on page 31 of our last number, in the middle 
column, line two from the top, for “‘open wood” read 
‘open work.” 





THE JuNIOR ENGINEERING SocreTy.—On Friday even- 
ing last, 11th inst., a large pvr, Ba members of this 
Society visited the Richmond Gas Works on the invita- 
tion of the engineer, Mr. Thomas May, whose assistant, 
Mr. W. Fendick, was present to conduct the visitors 
through the works. Every rs of the appliances in use, 
including West’s mechanical stoker; the retorts; coal- 
crushing and elevating machine ; purifiers ; La sper 
machinery and apparatus ; gas valves from holders and to 
town supply, was fully explained. Much interest was 
manifested in the new gasholder in course of erection, the 
umbrella of which had just been completed, and afforded 
a good example of braced timber-work. The testing of 
the gas by the photometer was illustrated and various 
matters in connection with the means for insuring it to be 
of the requisite illuminating power were discussed. At 
the conclusion of the visit the members were invited to 
refreshments by Mr. Fendick, to whom a cordial vote 
of thanks was passed for the manner in which he had 
received the party. The members then proceeded to the 
river to witness the Venetian Féte and firework display, 
the spectacle being of an exceedingly pleasing character. 
Altogether, the Society’s visit to Richmond proved most 
instructive and enjoyable in every particular, 
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Any one who has, within the last ten years, visited 


Frankfort will remember the magnificent Central | 
Railway Station lying some short distance away from | 
rom it by a large tract of land | 

a any particularly attractive appear- | 

On this waste land, some 70,000 square yards | 
in extent, the forthcoming Electrical Exhibition has | 


town and separated 
which does 
ance. 


been planned and operations are now going on to 
prepare the site, a plan of which we give above. 
Going from the town towards the station by the 
Kaiserstrasse, the Exhibition to be held next year will 
occupy the space to the left, that is towards the 
river, and part of the river itself and its banks will 
serve as Exhibition grounds, while between the prin- 
cipal grounds near the station and the river annexe, 
electric trams and railways will convey passengers. 





Electricity is to be shown in all its numerous applica- 


tions ; a large machinery hall (see plan), near the, 
main entrance, which is in the Kaiserstrasse, will be | 


erected to show electric transmission of power from 


motors and dynamos stationed here, while the same | 
power will be utilised in all its various branches in a | 


series of workshops at the back. It is intended to con- 
vert some water power in the Tannus forest, some 
12 or 15 miles away, into electric current and convey 
it to the Exhibition grounds, thus showing electric 
transmission on a more extensive and practical scale. 
A very handsome offer has just been made to the Exhi- 
bition Committee by the Electrical Society of Berlin, 
who, in conjunction with the Oerlikon Works of 
Zirich, offer to erect 300 horse-power turbines on the 





Neckar, supply the dynamos to convert the power into 
current, and the transformers to make the current 
available for driving machinery, for electric illumina- | 
tion, for charging accumulators, and any other purpose | 
desirable, providing some one will supply the copper 
wire, which will be necessary to conduct this power 
from the turbines to the Exhibition rounds, a dis- 
tance of 108 miles; this wire would have to be 
5mm. in diameter. It is intended to place this wire 
on overhead posts, and should this extensive scheme 
come to be carried out, excellent opportunity would be 
afforded to study many at present doubtful questions 
in connection with electric transmission over long dis- 
tances. Electric motors are also to be employed for 
driving the pumps which raise water from the river, 
while on the river electric propulsion for vessels will 
be shown. Illumination is, of course, very much to 
the fore, and electricity applied to telegraphy, tele- 





phony, and a variety of other practical and scientific | 
purposes should make up an interesting exhibition. It 
is the intention to also show the electric current 
utilised for miner’s work, while, of course, railwa 

propulsion and signalling will be largely re Aecees 
and atrial navigation is not to be left out of the com- | 
petition. At present no special agent has been ap- | 
pointed in Great Britain, and applications for further | 


information must be made to the chairman of the Exhi- 
bition Committee, Mr. Leopold Sonnemann, of Frank- 
fort a/M. 





COMPOUND VERTICAL ENGINE. 


WE give on the opposite page views of one of the 
small compound vertical engines constructed by the 
Société Centrale de Construction de Machines, of 
Pantin (Seine)—a firm better known in this country 
by the names of its directors, MM. Weyher and Riche- 
mond—for electric lighting work and other purposes 
where a high speed is desirable. Several of these 
engines of different sizes were exhibited at Paris last 


ear. 
As will be seen from our engravings, the general de- 
sign is very massive. The crankshaft has four bearings 
and carries a pair of overhung disc flywheels, one of 
which—that at the high-pressure end of the engine— 
has a governor mounted on it. The cylinder, as in all 
Messrs. Weyher and Richemond’s engines, are tho- 
roughly steam-jacketted, 





HEAVY RAIL AND PLATE-SHEARING 
MACHINES. 


On page 72 we illustrate by Figs. 1 to 5 a 


heavy shearing machine constructed by Messrs. 
Th. Schultz and L. Goebel, IV Weyringergasse 14, 
Vienna, during the past year for the rail mills 
of the Southern Railway Company of Austria, at 
Graz Otyria, and Fig. 6 shows another machine of 
very much the same type constructed for the steel 
works of the Hungarian Railway Company. The first 
of these machines was designed for cutting up steel 
rails and scrap iron, in particular old boiler plates, 
which can be cut up to a thickness of 1;;in., whilst the 
second machine has to cut not only steel rails, but also 
bar and angle-iron of every description, and is capable 
of dealing with such bars up to 6}in. square, the 
metal being cut hot. The main frame of the machines is 
cast in two parts, whieh together weigh about 12 tons, 
and are connected by strong bolts and straps shrunk 
on hot. The driving power is provided by a small 
engine bolted to the _ at of the machine, and havin 

a cylinder about 15$ in. in diameter with a stroke o 

the same amount. The engine is intended to work 
with steam at a pressure of 57 lb. per square inch, and 
to run at 120 revolutions per minute. ‘Two purchases 

the first of 1 to 6 and the second of 1 to 18, are pro- 
vided for driving the shears, but one of the gear-wheels 
has been omitted in Figs. 2 and 6. All the gear-wheels 
are cast with double helical teeth, thus securing both 
strength and smoothness of working. The shaft which 
drives the rail shears is of crucible steel, cast hollow, 
the metal being about 2in, thick and the same material 
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is used for the slide levers and connecting-rods of the 
machine, When not required the plate shears can be 
disconnected and the bar shears run alone. The 
machine weighs 23 tons complete. 





EFFICIENCY OF STEAM JACKETS. 
To THE EpIToR OF ENGINEERING. 

Sir,—Referring to my letter of October 21 last, I 
should like to lay before your readers the particulars 
and results of an experiment concerning the subject under 
the above heading. The results may tend to show that 
the steam jacket of a single-cylinder condensing engine is 
— or not, according to the mode in which it is 
applied. 

General pi ae At engine on which I experi- 
mented is a horizontal Corliss condensing mill engine, 
cylinder diameter 17}4 in. (450 mm.), stroke 35% in. 
(900 mm. ), making 69 revolutions per minute. The Corliss 
arrangement consists of one eccentric which oscillates a 
central disc, This central disc moving both the admission 
and exhaust valves, it is known that the compression is 
none or little. The boiler isa double-flued Cornish boiler; 
its working pressure is 75 Ib. on the square inch. The 
—. being the motor of a flour mill, it was very easy 
to keep constant resistance during trials. This resistance 
increased for some indicated horse-power towards the 
ends of —— on account of the transmission’ 
being only oiled when at rest. Steam is supplied by a 
6-in. pipe, 115 ft. long, to a vertical steam reservoir 39 in. 
in diameter and 21 ft. high. This reservoir, placed close to 
the engine, has extra large dimensions to meet the future 
purposes of other steam supply. Now it gives the advan- 
tage that there is no difference between the boiler pressure 
and the pressure near the engine. The reservoir being fitted 
with gauge glasses, the condensed water was easily mea- 
sured and loca off when necessary. The pipe from 
reservoir to engine is fixed high enough to insure that the 
steam supplied to the engine is what is generally called 
dry. Steam for the jackets taken from this pipe is 
Ted. round the cylinder walls and in the two covers, 
Three separate drain pipes were united to one steam trap 
placed below ; the water discharged by the steam trap 
went through a little cooling apparatus and was then 
weighed ina tank. The jacket arrangement was altered 
for feng trials Nos. 4 and 5, as will be described after- 
wards. 

Testing of Instruments.—In order to be sure of good 
instruments I tested two Thompson indicators and a pres- 
sure gauge with steam pressure compared directly with 
amercury column. The simple apparatus will be clear from 
the sketch annexed. The three instruments were placed on 
the horizontal end of the pipe. Steam of any pressure up 
to the boiler pressure wasadmitted by operating the valvea; 
a little opening of the cock b was sufficient to discharge 
the condensed water. Mercury was thrown into the pipe 
to the right. It is to be noted that sis only a stud, and 
gives no communication to the main pipe, and further 
that all pipes and fittings touched by mercury are of iron 
or glass, g. At the beginning of a test the cock c remains 
shut, and independent from each other the steam pressure 
on one side and the pressure produced by the mercury 
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COMPOUND VERTICAL ENGINE. 
CONSTRUCTED BY THE SOCIETE CENTRALE DE CONSTRUCTION DE MACHINES, PANTIN (SEINE). 





(For Description, see opposite Page.) 
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column on the other side were made alike as near as 
possible ; finally the cock ¢ was opened most carefully, 
in order to keep the mercury in the glass. Once opened, 
the mercury came at rest, and the pressure was the same 
throughout in the apparatus. The mercury column H, 
also the water column h, were measured, the indicators 
turned to give a line, and the pressure gauge noticed. 
Tn three operations the column H was lengthened by3-in. 
iron pipes, the glass end always remaining at the top, and 


& 


[e-8 Indicator } 
LS8 Indicator 2 
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the columns differin; 


about one atmosphere from each 
other. In this wa; 


tested the two indicators and the 
ee. The indicators proved to be absolutely 
alike, e resulting calculations showed that the first, 
second, third, and fourth kilo. pressure on the square 
centimetre are indicated by 9.6, 10.4, 10.3, and 11 milli- 
metres, instead of 10 millimetres regularly for all. From 
the displacement of the pin increasing with the pressure 
it must be concluded that the lever arrangement gives no 
absolutely pro ortionate transmission of the piston dis- 
placement. A diagram, however, calculated on the basis 
of these four data, gave a difference of only .03 per cent. 
as compared with the calculation on the base of 10 milli- 











akan 


metres, so that the instruments proved to be very good. 
I ae before tested the vacuum in a similar way with good 
result. 

Particulars of Trials.—The two tested indicators fixed 
horizontally into the two ends of the cylinder were coupled 
to a separate reducing roller, which was operated by a 
pin from the crosshead. _ I had springs amt cords extra 
to meet with any breakdown, which occurred twice. 
Cards were taken every quarter of an hour and calculated 
by a planimeter. After some days a chemist of my 
friend’s recommended the well-known system of weighing 
the cards on a chemical balance in order to determine the 
indicated horse-power. The cards being taken on abso- 
lutely the same paper, the my ee of the diagrams being 
all the same, this was tried. We first compared the 
results of weighing with that of the calculation by plani- 
meter, the result was the same, and then adop' the 
wapuee system throughout. Every one knows that 
with good paper of the same thickness, once the weight 
of one square unit is determined, this gives the base 
for further calculation. The cards being cut during 
trials, all diagrams of one cylinder end are weighed in one 
operation. I dare say that it is the most pleasant way of 
determining the indicated horse-power, certainly accurate, 
and the average of the whole set of di 8 is as easily 
obtained as an average of part of the parser and the 
sources of error are less than by any other mode of calcula- 
tion. The number of revolutions of the engine was noted 
from a counter running with it. The pressure in the reser- 
voir was noted from the tested pressure gauge. A known 
quantity of feed water was delivered by a tank with inside 
overflow into another p below, into which was led the 
suction pipe of the Worthington feed pump. Steam for 
—— was not taken from the same boiler which sup- 
plied steam to the engine. The contents of the first tank 
with overflow was determined before by three times 
weighing the discharge. The water level in the boiler was 
noticed in the beginning of trial, kept the same as near as 
possible during the trial, and was made the same at the 
end. An error of 4 in. in this measurement will give a 





difference of .05 per cent. on a trial of ten hours. The 
pipes of blow-off cocks from steam boiler were discon- 





nected and blind flanges put before in order to be sure 

of there being no leakage. : 
Conclusions.—Trials Nos. 1 and 2 are made with the 

steam jacket arrangement as described before, only water 
































being discharged by the steam trap. Trial No. 3 1s made 
without jacket heating, the branch ar being discon- 
nected and a blind flange put before it, the results till now 
being not in favour of the jackets ; I presume this being 
Table of Results. 
Steam Without Steam 
ei Jacketted. |Jackets. Jacketted. 
Pet ep P oes 
Jacket arrangement .. Gudanion ts 
water. and water. 
er a - 2. ee ee 
Feb. Feb. | Feb, | Feb. | Feb. 
Date .. { 2} 13 | uw | | 2 
Duration in hours .. --| 9 10 10 6 | 
Average boiler pressure, lbs. | | 
per squareinch .. --| 69.5 | 69.5 68 69.5 | 60 
Vacuumininches .. eel | 27 27 27 27 
Total feed water in pounds } 
perhour.. én ..| 2277 | 2211 | 2299 | 2050 | 2173 
Water measured in reservoir, 
pounds per hour .. ee} 112; 110 106 106 | 110 
Jacket water,lbs. perhour..| 122, 116] 0 | ..{/"g¢t 
Number of revolutions per, } 
minute *F - --| 68.8 | 68.5 | 68.6 | 68.7 | 68.6 
Mean indicated horse-power | 89.6 | 89.4 | 93.1 | 86.0 | 89.0 
Cut-off in per cent. .. wah et 12 10 ll 
Pounds feed water per indi- | | 
cated horse-power perhour 25.4 | 24.7 | 24.7 | 23.8 | 24.4 
Do., average under same cir-- ———_—— | —-——| ——__—— 
cumstances .. oe “| 25.0 24.7 24.1 








due to the steam standing nearly still in it and the water 
— not discharged with sufficient velocity. In the given 
conditions no large alterations were to be made, and I con- 
cluded to use the following arrangement inthe trials Nos. 4 
and 5. The steam trap was dispensed with, and the three 
drain pipes each provided with a cock. The end of each pipe 
was visible, and the cocks opened to such an amount that 
not only water but also steam was blown away. So there 
was a steam flow through the jackets. is mode of 
working, only applicable for a trial, when the ends of the 
drain pipes are under constant survey, proved to be 
economical, notwithstanding the real loss of steam blown 
away. In No. 4 the amount of jacket water was not 
estimated. In No. 5 part was determined, but without 
being cooled, so that the quantity measured (98 lb.) is 
certainly less than that actually used by the jacket, the 
more because the steam is not at all measured. In look- 
ing at the Table I must say that the difference in favour 
of this mode of jacket heating is very small, But witha 
good steam flowing arrangement with more velocity and 
not such losses, t am convinced there will be sensible 
economy in the application of steam jackets to single- 
cylinder condensing engines, far from its being a suicidal 
mistake. Not to ops about superheating arrangements, 
it would probably be economical to let the boiler steam 
pass through the jackets, making large es, and then 
into a goat steam drier, and afterwards to the admission 


alves. I remain, Sir, yours very truly, 
ee ve 3.6. F. Rooxun, 
Delft (Holland), March 10, 1890, 
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THE SOCIAL STATUS OF CIVIL 
ENGINEERS. 
To THE Eprror oF ENGINEERING. ss 

Sir,—In last week’s issue your correspondent ‘‘Scientia 
complains that “‘ civil engineers as a body do not occupy 
the same social position as members of other learned pro- 
fessions—barristers, physicians, clergymen,” &c., and 
submits as the only “too obvious reason” that. while 
‘*general councils” direct and control the admission of 
the said lawyers, surgeons, and parsons into their respec- 
tive professions, no councils perform the like functions 
with regard to civil engineers, the result being that many 
of the younger members of the profession “‘ find themselves 
at the termination of their pupilage possessors of a very 
indifferent professional education.’ ne 

The proposed remedy for this sad state of affairs is 
legislation which shall insist on the possession of diplomas 
on the part of any future practitioner, always provided 
that ‘‘ the position of existing architects” (and I presume 
engineers) ‘“‘at the time when the compulsory diploma 
may come into force shall be completely respected.” 

"hus is there insured for your correspondent and others 
a safe retreat while conditions are propounded which in 
all probability would have excluded from the profession 
some of her proudest names—her Rennies, Telfords, 
Fairbairns—and have rendered that a close profession 
which it is her highest honour to be free. 

I submit that ability as an engineer is not at all likely 
or consequent on the possession of a degree or diploma— 
usually merely significant of a certain curriculum—while 
the registration of ours as a close profession as recom- 
mended by your correspondent, is destructive of its 
highest interests and would merely tend to license 
mediocrity. Colleges such as Cooper’s Hill, University, 
King’s and Owens, with Cambridge and Dublin Univer- 
sities, have indoubtedly done much to advance the know- 
ledge of the professional engineer, and will do still more in 
the future, but the intellectual advancement of the engi- 
neer is hardly likely, in my opinion, to be furthered 
such considerations as those of “‘social prestige “a 
dignity.” Yours truly, 

Northwich, July 14, 1890. J. Duncan. 


” 





BOILER EXPLOSIONS. 
To THE Eprtor oF ENGINEERING. 

Str,—Mr. Hiller’s comments in your last week’s issue 
on the part played of late years by the chief engineer of 
the Manchester Steam Users’ Association with regard to 
boiler legislation, and on his constant misrepresentation 
of the boiler insurance companies and their work, has not 
been written without good cause. Owing to the eminence 
of the names agen its managing committee, the Man- 
chester Steam Users’ Association has had opportunities 
of being heard in Parliament, and through the press, 
which the companies have never had or sought, having 
the business of inspecting boilers to attend to, and thus 
the statements of its officials have come to be accepted as 
infallible, so much so that it is by no means improbable 
that further legislation affecting thousands of steam 
users may be based upon them. It is therefore quite time 
that the facts regarding boiler explosions and boiler in- 
surance should a known, and the grossly inaccurate 
statements of Mr. Lavington EK. Fletcher with regard to 
the present system under which the vast majority of in- 
spected boilers are inspected, should be contradicted. 

With regard to boiler explosions. The first fact is that 
the average number of deaths from boiler explosions and 
various other mishaps from steam-generating and steam- 
using machinery, both on shore and on boardship during 
the last 74 years, has heen 29.3 per annum according to 
the Board of Trade reports, plus perhaps 1, or possibly 2, 
more from explosions at collieries or on railways, which 
have not been reported to the Board of Trade. 

The second fact is that out of this yearly average of 
21.3 deaths, 9.3 result from collapses of furnaces or flues, 
many of which are due to causes which no system of in- 
spection can remove, namely, deficiency of water and 
overheating from deposit, and 9,2 are caused by various 
accidents to steam pipes, valves, drying cylinders, &c., 
and not by boiler explosions in the ordinary meaning of 
the words, 

The third fact is that the boiler insurance companies 
inspect more than 50,000 boilers (probably about 60,000) 
with an average death rate, according to the Board of 
Trade reports, for 74 years of 5.9 deaths per annum. 

The fourth fact is that of these 5.9 deaths two are 
caused by collapses of furnaces or flues, and 0.7 by sundry 
mishaps, not boiler explosions in the ordinary meaning of 
the words. It is important to distinguish between explo- 
sions and collapses, ome collapses, as a rule, are due 
to causes which no amount of inspecting can remove, the 
most patent being, perhaps, the contact of the lips witha 
damp tumbler. 

The fifth fact is that the boilers ‘‘ enrolled in the ranks 
of the Association ” number less tnan 5 per cent. of the 
number in the kingdom, and less than 10 per cent. of the 
number inspected by the Boiler Insurance Companies. 

The sixth fact is that the companies do not insure 
boilers on the principle of averages, but only after being 
satisfied after omagey examination, or after obtaining 
sufficient evidence to lead to the presumption that they 
are fit to work till an examination can be made. 

The seventh fact is that the companies do not evade the 
duty of making thorough examinations, ‘‘ because it costs 
more to inspect than to let boilers burst and then pay 
compensation.” The yearly number of thorough exami- 
nations made by the company I serve has, for the last 
nine years, amoun to 90 per cent. of the number of 
boilers insured. I cannot give the percentages of the 
other companies, but am confident that in the majority 
of cases they are quite as high. 





The eighth fact is that when boilers are insured without 
a previous thorough examination, that examination is 
obtained in ninety cases out of every hundred within 
a month or two, where when the insurance is deferred in 
order that a thorough examination maybe made, that ex- 
amination is never made in fifty cases out of every hun- 
dred, the proposals for insurance being withdrawn or the 
boilers otherwise lost sight of, so that more boilers are 
brought under inspection by accepting than deferring the 
insurance. 

I might add more facts still, but I fear to take up too 
much space. For the same reason I refrain from enter- 
ing into any details as to the inexcusable misrepresenta- 
tions by which Mr. Fletcher has sought and still seeks, 
to blacken the reputation of the companies, by whom 
nearly eleven-twelfths of the work of boiler inspection is 
performed. 

I am, Sir, yours very truly, 
Micu. LoneripGE, Chief Engineer, 

Engine Boiler and Employers’ Liability Insurance 

Company, Limited, 12, King-street, Man- 
chester, J uly 16. 





HYDRAULIC PRESSURE EROSION. 
To THE EDITOR OF ENGINEERING. 

Srr,—In the correspondence part of the discussion on 
Mr. Lyster’s paper on ‘‘ The Liverpool Dock Extension,” 
read before the Institution of Civil Engineers and pub- 
lished in the last volume of the Proceedings, Mr. Cair 
describes a method of keeping the docks clear from silt 
accumulation adopted at the Tilbury Docks and said to 
be invented by one of the East India Dock staff as fol- 
lows: ‘* A tug-boat fitted with American pumps that 
discharged high-pressure water through jets in suspended 
pipes close to the surface of the mud which was stored u 
as the steamer moved about the basin, and went out wit 
the ebb tide about four hours on every tide.” 

As I was awarded a medal at the Liverpool Exhibition 
of 1886 for an arrangement of hydraulic pressure erosion, 
covered by a precisely similar description, I presume that 
the arrangement as described in use at Tilbury Docks is 
not claimed as an original device, unless it was applied 
before the date named. Yours truly, 

B. H. Tuwalrte. 

37, Victoria-street, Liverpool, July 15, 1890. 





THE CLYDE COAST SERVICE. 
To THE EpITOR OF ENGINEERING. 

Srr,—In your article under the above heading in your 
issue of the 11th inst., you mention with respect to the 
Royal Mail steamer Adder, that on the measured mile at 
Skelmorlie she attained a speed of 20} knots per hour, 
and on an extended trial on the Clyde a mean of 19} 
knots ; then you state that the machinery is similar to 
that in the Cobra, illustrated in ENGINEERING of July 26, 
1889; boilers slightly increased in size; cylinders in- 
creased in diameter ; and stroke increased 6in. ‘‘ This 
increase in power with the additional 15 ft. in length re- 
sulted in a gain in speed of 1 knot.” 

From this it would appear that the Cobra (now St. 
Tudno), on an extended trial trip, averaged 18} knots per 
hour. The Cobra (St. Tudno) has now been running on 
the Welsh station for nearly two months ; she is adver- 
tised daily to run from Liverpool to Llandudno in two 
hours (advertisement inclosed), which she ought to do 
with the above speed against the tide and the Queen’s 
Channel, but which she does not do, as it takes her all 
her time to do it in two hours with the tide and the Rock 
Channel. 

It was bige water at Liverpool at 10.30 a.m. to-day ; 
the St. Tudno left then, came the Rock Channel, and 
arrived at the Llandudno pier at 12.35. 

Instead of being an 18}?-knot steamer, she is considered 
as being a 16-knot steamer, and, as regards speed, is not 
regarded as a success. Yours, &e., 

iverpool, July 15, 1890. TRUTH. 





THE ROYAL AGRICULTURAL SOCIETY’S 
ENGINE TRIALS AT PLYMOUTH. 
To THE EpIToR OF ENGINEERING. 

Sir,—We think it due to ourselves to make a few re- 
marks in reply to Messrs. Adams and Co.’s letter in your 
issue of the 11th inst. 

With reference to lagging, we are surprised that any one 
should maintain that lagging is not usually applied to 
agricultural engines, and as the following were the points 
upon which the competition was based, and to which 

essrs. Adams allude— 


1. Cost ... a ao ays ce bas 
. Simplicity, workmanship, and durability 
. Lightness of weight combined with 

strength dt sts Suk te 
. Governing power ... 
. Facility of transport 

i. Fuel ... a bs 
. Water consumption 
. Efficiency 

Economy in 
attendance... 


Points. 
5 


1 
15 


getting to work and 


Total 100 


it is singular that when fuel and water consumption re- 
presented 25 per cent. of the total number of marks 
any competitor should have neglected this, and we 
see what there is unusual in and steel lagging. It 
will be also news to most of your readers that multitubular 
boilers are not found suitable to agricultural work. 

, As to ours being a racing boiler, we inclose a copy of a 


given | pe 





testimonial of ten years’ work with a precisely similar one, 
and shall be glad if you can find room to insert it. 

So far as our experience of cross-tube boilers goes, and 
it is somewhat extensive, we believe that their only re- 
commendation is their economy in first cost. 

With reference to our engine being without governors, 
we are of —— that for engines of this class they are 
not required, and ten Paar experience has not shown the 
necessity of them. e fail to see how the governor, 
which was titted to Messrs. Adams’ engine, could have 
improved the diagrams. 

essrs. Adams and Co, seem to deny the advantage of 
economy of fuel in agricultural engines, but when it is 
considered that the work this class of light portable 
engines have to do is required a long way away from 
home, and often from a water supply, it is obvious that 
unless the utmost economy is obtained both in coal and 
water—more especially the latter—the expense of supply- 
ing the engine with these would more than counterbalance 
the advantages obtained by the use of it. 

Messrs. Adams appear to ignore the fact that 10 per 
cent. of the marks were for facility of transport, and 
another 10 per cent. for facility in getting to work and 
attendance, and we think ~< can hardly maintain that 
an engine of the weight of theirs and with a carriage 
arranged as theirs was, could possibly compete with ours 
under these heads. 

Tt is quite certain that their engine could not possibly 
travel anywhere except on a level and hard road, whereas 
a large portion of the work required from these engines 
necessitates their being taken along farm roads and lanes, 
and even across ploughed fields and turnip grounds. 

We are, Sir, yours faithfully, 
Smeson, STRICKLAND, AND Co. 

Dartmouth, S. Devon, July 15, 1890. 








H.M. SHIPS “BLAKE” AND ‘‘BLENHEIM.” 
To THE EDITOR OF ENGINEERING. 

Sir,—The Blenheim having lately been launched, I 
take the opportunity of drawing attention to the pro- 
pelling li of these ships, in which I think the 
various parts are needlessly multiplied. 

These ships, as the readers of ENGINEERING are aware, 
have two screws and four sets of engines, having thus 
12 cylinders, 12 cranks, &. Now I think that 20,000 
horse-power could with advantage be got from less than 
all this, and I maintain that they would have been better 
with three sets of engines, each working a different screw; 
thus three screws. The only parts here increased are the 
screws, and I fancy there is a great advantage in triple 
screws for a large high-powered warship. For instance, 
at low speeds, the central screw alone would propel the 
ship, the thrust being applied to the centre of the vessel, 
and of course only three cylinders being in use. At low 
speeds, the Blake and Blenheim will probably have both 
screws going just the same as at high speeds, and if not, 
the rudder will have to be put over to keep the ship on 
her course, involving a waste of power. 

When steaming at, say, from 16 to 17 knots, in my design 
only two screws would be going, whereas, in the Blake 
and Blenheim, the whole of their propelling machinery 
would be in operation, consequently my ship would only 
have half the parts peg J that they would have. At 
full power they would still have four cranks working for 
three in my ship. What is wanted in a warship, or any 
other ship, is simplicity, not multiplicity, and I think it 
is a wrong policy to employ four engines where three 
would do the work more economically. 

As a man-of-war with twin screws is safer than when 
depending upon a single screw, so one with three screws 
would be safer still, the screws being of smaller diameter 
than in a twin screw ship, the tops of their blades would 
be further under the surface of the water, and the two 
outer screws would always be a protection to the centre 


one. 

Let it be understood I do not advocate triple screws 
for small ships; it is only for vessels developing | 
perhaps 15,000 to 30,000 horse-power that I think they 
are pa ate and the latter power will in all likelihood be 
exceeded in the course of a dozen years. 

I think I may safely say that the engines of the Blen- 
heim will cost more than if they had been made to drive 
three separate screws, also that they will require more 
attention, repairs, oil, &c. ; 

Another point is that should one of the stern engines 
break down, in the case of the Blenheim the forward 
engine on the same shaft would be rendered useless, that 
is, if the damage was of a serious nature, such as the 
jamming of one or more of the cranks in the pits, caused 

y falling wreckage or some other catastrophe that a 
cruiser is liable to in action, and in case the shaft should 
break, the whole train of six cylinders would be rendered 
useless. W. H. JoHNson. 








SHIPBUILDING AT SOUTHAMPTON. 

To THE EDITOR OF ENGINEERING. 
Srr,—The writer of the article on ‘Shipbuilding at 
Southampton” in your issue of the 4th inst. is not 7 
fair in his remarks as regards the facilities for shipbuild- 
ing and ship repairing hitherto provided at this port. 
You will therefore, we trust, as a matter of justice, 
allow us to state that shipbuilding and ship repair- 
ing have been carried on here, and in this yard in 
particular, for more than fifty years, and during that 
riod our firm alone has built about 100 vessels, includ- 
ing some of the finest mail steamers owned by such com- 
ies as the Peninsular and Oriental Steam Navigation 
mpany and the Royal Mail Steam Packet Company, 
also some of the smartest steam yachts afloat; our latest 
productions have been two mail steamers for the Union 
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Steamship Company, both vessels having been completed 
this year. : 

And as regards repairing facilities we can justly 
maintain that this port has ever been able to hold its 
own—we ourselves have undertaken some of the most 
difficult work of this nature. We would mention the 
Peninsular and Oriental steamer Surat, of 3000 tons, cut 
and lengthened by us 40 ft. amidships a few years = 
the s.s. Tudor Prince, 1520 tons, which came into this 
port with the worst case of damaged bows ever seen in a 
floating ship, and which we repaired in eighteen days; 
and, lastly, the North German Lloyd steamer Hermann, 
2700 tons, which vessel was placed in our hands May, 
1888, to have the whole of the bottom plating, floors, &c., 
renewed in boiler space; the boilers removed from the 
vessel, taken into shop and repaired, and put back 
again into the vessel : the whole work being completed in 
seven weeks. Only last Christmas we had three serious 
cases of damaged vessels in our hands for repair. One 
vessel had her bows stove in by collision, another had lost 
her rudder post and received further serious damage by 
grounding, and the third vessel had been on some rocks 
and required a new bottom, These three vessels, in spite 
of the Christmas holidays intervening, were all repaired 
and ready for sea again within a month. 

Weclaim, therefore, that theshipbuilders of this port have 
heretofore held a position of some importance, and that 
the author of the article in question is not justified in dis- 
paraging in favour of a new company the facilities for 
building and repairing vessels which we, and other firms 
at this port, have for so many years provided. 

We are, yours truly, 
Day, SumMMERsS, AND Co., 

Northam Iron Works, Southampton, July 10, 1890. 





MARINE ENGINE ECONOMY. 
To THE Eprtor or ENGINEERING. 

Sir,—I have read your article in last week’s ENGINEER- 
ING with very great interest, and the new development of 
the coast traffic seems to mark a new era in fast paddle 
steamers, but with all, does it not seem strange that the 
paddle steamer controversy is as between ‘*the single 
engine and natural draught,” and ‘‘ the compound engine 
with forced draught?” If the smallest class of cargo 
steamers find it economical to have triple-expansion 
engines and some with forced draught, why should this 
modern principle not be utilised for the fast paddle 
steamer ? With screw steamers it is admitted by most 
engineers that it would be impossible to get the indicated 
horse-power on the present weights without triple-expan- 
sion and forced draught, and why not in paddle engines? 
with even quadruple-expansion engines the arrangement 
of the cylinders could easily be effected to suit the width 
of any paddle steamer? This compound versus single 
engines controversy is fifteen years old, and if of late 
years an owner has had the ——- to try compound, why 
should so much ink be spilt? and I have good authority for 
stating that the owners have been the drawback in this 
matter and the first cost the great consideration. Being 
a traveller wre ays by the Duchess of Hamilton, I have 
carefully watched her performances, and the first thing 
that strikes one is the fact she seldom runs over 45 revo- 
lutions instead of from 50 to 52, as was stated on the trial 
ox I have personally observed when the engines were 
only running 44 revolutions that the boilers primed badly, 
the engines were slowed, the drain cocks opened, and the 
forced draught gauge which was standing at 14 in. dropped 
to zero; the distance from Ardrossan to Brodick took 
49 minutes instead of 36 minutes. The question naturally 
arises what is the cause ; from a spectator’s point of view 
two causes suggest themselves, ction want of steam space 
or dirty water. I should not be surprised if the steam 
space has been cut too fine to save weight when the size 
of the pa gi gp cylinder is considered, viz., 344 in. ; 
of course the same thing might occur even with triple- 
expansion engines, but with higher pressure and a smaller 
hi of say mp cylinder the capacity of the steam space need 
only be in proportion to the smaller cylinder, but when 
the engines did well on the very severe trials, perhaps 
dirty water has sumething to do with it. I notice from 
your description that the boilers have no scum or blow-off 
cocks, and that this work is all done by pumping through 
the check valves ; now if that is so it is hardly possible to 
sa the boilers clean, the oil and grease on the surface 
will never be thoroughly cleared out and simply float up 
again with the fresh water, and the dirt will always be 
accumulating at the bottom; then the boilers cannot be 
scummed or blown down without stopping the feed ; an 
engineer will think twice before doing so. If the boilers 
are priming the work will only be done at a pier, and the 
time is often too limited and the engineer must be on the 
alert for signals. 

It will be interesting to have the question of triple- 
expansion paddle steamers discussed thoroughly, and ex- 
—— has already been gained, as there has been one 

uilt by a Clyde firm. 
Yours truly, 

Glasgow, July 14, 1890. Bropick. 





WHAT IS MECHANICAL ‘“ WORK?” 

J To THE Eprror oF ENGINEERING. 
. S1r,—Your reviewer in his criticism of Dr. Evers’ book, 

Steam and other Prime Movers,” falls into an error even 
more serious than those attributed to the author. Dr. 
Evers says, “when a stone falls gravity does work upon 
it,” to which your reviewer objects, saying, ‘this is one 
of the cases in which no work is done as no resistance is 
overcome.” On this point Dr. Evers is in consonance 
with all leading mechanical and mathematical writers. 
Thus in Garnett’s “‘ Dynamics” (p. 37) we read ‘‘a force is 
said to do work when it moves its point of application.” 





Now when a stone falls the force of vity really moves 
the stone, and therefore, according to definition, does work. 
The error really lies in the partial definition sometimes 
given, viz., ‘‘a force is said to do work when it overcomes 
resistance.” Of course work often is done against ex- 
ternal resistance, as when a machine works against friction 
or a crane is used to lift weights against the resistance of 
the earth’s force, i.e. gravity or their weight. But work 
may be done when there is no external resistance whatever, 
as when a stone falls in vacuo. In both cases we get an 
equivalent for the work done: if there be external resist- 
ance we get either increased potential energy (as when 
weights are lifted) or heat, as when we work against fric- 
tion : if there be no external resistance we get increased 
kinetic energy, t.c., the work is expended in getting up 
speed as when the stone falls. 

Take the following case: A train starts from the 
terminus and goes say a mile up a gradient ; what work 
does the engine have to do? Clearly thereis : 

1, Work spent in drawing up-hill, i.¢., overcoming the 
resistance of gravity. 

2. Work spent against friction of axles, &c. 

3. Work spent in getting up speed and not against any 

external resistance at all. Surely your reviewer would 
not tellus that no work is done by the engine in getting 
up speed. 
In the case of the falling stone there is a sense in which 
resistance is overcome, but it is not external resistance, 
itis what the older mechanicians called inertia. In accord- 
ance with Newton’s second law the force of gravity over- 
comes this inertia, in other words produces acceleration 
and does work. 

If the term resistance is retained at all in our definition 
of work, should not care be taken to extend it so as to 
include inertia ? 

Yours faithfully, 
Fs=3mvr?, 





To THE Eprror or ENGINEERING. 

Srr,—I am afraid that my idea of a leading mechanica! 
writer differs considerably from that of “ Fs = 4m v2.” 
The sources whence I derive the definition of work are 
Rankine and Cotterill, who say: ‘‘ Work consists in 
moving against resistance” (Rankine’s ‘‘ Applied Me- 
chanics,” page 477); or ‘‘A body can in general only be 
moved by overcoming resistances which oppose 
the change. This process is called doing work” (Cotterill’s 
“* Applied Mechanics,” page 175, new edition). 

This will not of course satisfy “‘F s,” &c., since he 
evidently does not consider either of the above to be lead- 
ing writers, but it will show him that I have not fallen 
but deliberately walked into my so-called error, and for 
the relative claims of our respective authorities to be con- 
sidered — writers, I can leave that point with 
confidence to the judgment of your readers. ‘‘F s” will 
thus see that I really should, shocking as it may 
appear to him, say that no work is done in getting u 
speed in case 3 of the train. What I, in accordance wit 
the obscure writers I have ventured to name, should say 
is, that a part of the energy exerted by the steam is spent 
= getting up speed, appearing as kinetic energy of the 

rain. 


oe a mie 


In conclusion, I must object to “Fs” describing my 
error, even assuming it had been an error, as more serious 
than those attributed to Dr. Evers. I, reviewing a book 
written for engineers, object to Dr. Evers’ statement 
regarding work, because it conflicts with the definitions 

iven by those whom, being an engineer, I consider the 
— on mechanics. But I do not consider this 
error, being a difference as to method of stating facts and 
not as to facts themselves, by any meansso serious as others 
which were pointed out, or many others which could not 
given, as stated, for want of space. If ‘‘ F s” considers 
an error of this character, whether Dr. Evers’ or mine, 
more serious than dozens which he may find if he exa- 
mines the book in question, then I shall be obliged to 
think as poorly of his idea of relative seriousness of error 
as I do now of his judgment of leading mechanical 
writers. 
I am, yours obediently, 
THE WRITER OF THE REVIEW. 





GerMAN Steam Navication.—The newly-established 
German East African line of steamers will commence its 
service towards the close of July. A steamer is to leave 
Hamburg every eighth week ; later on it is expected that 
there will be a monthly service. 





A TENNESSEE CANAL.—A convention has been held at 
Jackson, Tennessee, with reference to a canal to connect 
the Tennessee with the head waters of the Forked Deer. 
The proposed canal would shorten the distance from the 
Tennessee to the Mississippi by upwards of 800 miles. 
Memphis, Nashville, Chattanooga, Knoxville, Sheffield, 
and other cities are interested in the question, which is 
to be brought before Congress. 





New DrepceEr FoR THE JAPANESE GOVERNMENT.—The 
pest hopper dredger Ayame, constructed by Messrs. 

illiam Simons and Co., Renfrew, has left for Yokohama. 
This vessel has been supplied to the Japanese Govern- 
ment in connection with extensive harbour improvements 
at that port, and is of the same type as the St. Patrick 
recently — to the British Government, and fitted 
with the builders’ latest improvements. The engines are 
triple-expansion, and on the measured distance at Gare- 
loch (when the vessel was fully loaded) a mean speed of 
nearly 14 knots in excess of the contract was obtained, 
six runs being taken with and against tide. The dredg- 
ing and other portions of the machinery were tried, and 
everything found to work in a most satisfactory manner. 





LAUNCHES AND TRIAL TRIPS. 

TuEnew steamer Neptun, built foraccount of the Bergen 
Steamship Company, Norway, has been completed by the 
Techlenborg Shipyard, Geestemiinde. The Neptun is 
978 tons, 212 ft. long, 30 ft. broad, and 233 ft. deep. She 
has a hurricane deck, five water-tight bulkheads, and is 
fitted out asa first-class passenger boat. Another similar 
steamer for a Drontheim firm is approaching its comple- 
tion at the same yard. 





The new steamer Giteborg, built for a Swedish steam- 
ship company, was launched on July 3 from the Tapen- 
drecht Shipyard, close to Rotterdam, The Géteborg is 
about 500 tons, and will have a speed of 12 knots. She is 
intended for the transport of herrings during the herring 
season from the Bohnslin coast to England and Ger- 
many. 


A steamer, the Lodsen, built for the Norwegian Light- 
house Institution, was launched on Tuesday, July 1, from 
Nyland’s Yard, Christiania. The sen is built of steel 
and her principal dimensions are : Length, 82 ft. ; breadth, 
17 ft.; depth in hold, 104 ft. 





The new steamer Svea, built for account of Mr. A. 
Elieson, Aguhammer, and others, was launched on 
July 2 from the yard of the Eriksberg Engineering Com- 
pany, Gothenburg, Sweden. The Svea is built of steel, 
to class 85 A 3 with star in German Lloyd’s; her engine 
will be of the Woolf type, with outside condenser, 
capacity 35 nominal horse-power. Another steamer, the 
Strémkarlen, was launched from the same yard a few days 

reviously. The latter boat is intended for the Gothen- 

urg-Trollhiitta traffic. 





On Saturday, July 12, the new steamer Norseman, 
which has been constructed by Messrs. Day, Summers, 
and Co., Northam, Southampton, for the Union Steam- 
ship Company, Limited, for their intercolonial service 
underwent her official trial trip in Stoke’s Bay, and 
attained a mean speed of 11.4 knots on the measured mile, 
developing 837 indicated horse-power. The vessel is of 
the following dimensions: Length between perpendiculars, 
230 ft. ; breadth, 30 ft.; depth in hold to main_deck, 
14 ft. 84 in. She has been designed for the Union Steam- 
ship Company’s intercolonial service. Her engines are 
on the triple-expansion principle, with cylinders 164, 26, 
and 44 in. diameter by 36 in. stroke, the working pressure 
being 160 Ib. per square inch. The cylinders are fitted 
with liners and steam jacketted. The shafting through- 
out is of Vickers steel, and extra large in diameter. The 
piston and connecting rods and all the forgings are of 
steel. The engines are fitted with steam reversing ger 
and steam turning gear, which can also be worked by 
hand. The surface condenser has a cooling surface of 
1400 square feet. The propeller is 13 ft. in diameter, 14 ft. 

itch, and has 60 square feet of surface ; it is fitted with 
our movable blades of Vickers steel. There are two 
boilers, each 11 ft. diameter by 10 ft. long, built of steel, 
with two Fox’s corrugated furnaces, for a working pres- 
sure of 1601b. per square inch. The total heating surface 
is 2000 square feet, and grate surface is 66 square feet. 





On Thursday, July 10, the s.s. Salado, a steel screw 
steamer, built by Sir Raylton Dixon and Co., Middles- 
brough, for Messrs. Arthur Holland and Co., London, 
proceeded from the Tees on her trial trip. She is of the 
following dimensions : Length over all, 287 ft. ; breadth, 
39 ft. ; depth, moulded, 21 ft. 3in.; with a deadweight 
capacity of about 3300 tons. Her engines, which have 
been fitted by the North-Eastern Marine Engineering 
Company, Limited, Sunderland, are of 180 nominal horse- 
power, having cylinders 21, 35, and 57 in. in diameter by 
39 in. stroke. 





On Saturday, July 12, the Glen Caladh Tower, a large 
spar-decked screw steamer, which has been built and 
engined by Messrs. Robert Stephenson and Co., of 
Newcastle and Hebburn, for Messrs. F. J. Stumore and 
Co., of London, was taken out to sea for her trial trip. 
She is of the following dimensions: Length, 361 ft. ; 
breadth, 41} ft.; depth, 29 ft.; and has a deadweight 
capacity of about 4500 tons. Her propelling machine 
consists of a set of triple-expansion engines, having 
cylinders 254, 41, and 67 in. in diameter, and 42 in. stroke. 
Steam issupplied by twodouble-ended boilers, at a working 
pressure of 160 1b. The vessel attained a mean speed of 
114 knots on a series of runs over the measured mile. 





The s.s. Dieppois, of 2680 tons deadweight, recentiy 
launched by the Campbeltown Shipbuilding Company, 
Campbeltown (Firth of Clyde), ran her trial trip on Tues- 
day, July 8, and attained an average speed of 11,4; knots. 
The dimensions and particulars of the steamer are as 
follows : Length, 260 ft. between perpendiculars ; breadth, 
36 ft. 9in. ; and depth, 19 ft. 6in. moulded. Her engines are 
of the triple-expansion type, having cylinders 19, 31, and 
51 in. in diameter by 39 in. stroke, supplied with steam 
at 160 lb. working pressure from two large single-ended 
boilers, having three furnaces in each. 





The paddle steamer tug Mana, recently built by 
Messrs. Fleming and Ferguson, shipbuilders and engi- 
neers, Paisley, went on her trial on the 15th inst., and 
attained a mean speed of 104 knots. This steamer is 
fitted with two gets of disconnecting compound surface- 
condensing engines, working at a pressure of 100 Ib., and 
indicating 650 horse-power. She has been built under 
the superintendence of Mr. John Darling, Union Steam- 
ship Company, New Zealand, who represents the owners 
the Timaru Harbour Board. 
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THE PRODUCTION OF TIN. 

In the very earliest commerce of the world tin 
held an important position. It entered into the 
composition of the bronze, which was the universal 
material for arms and armour long before the 
Greeks made their famous voyage to Troy. We 
know that the Phoenicians braved the dangers of 
the Bay of Biscay to obtain it, and doubtless there 
were other sources less distant than Cornwall from 


be| which the people of the ancient world obtained 


this necessary commodity. Tin is pretty widely 
distributed in Europe. It was worked in the twelfth 
century in Bohemia and in the Meissen district of 
Germany. It is also found in Altenberg, Saxony, 
in Nantes, Limoges, and Loire Inferieure, France, 
in Dalicorlia, Sweden, in Spain, and of course in 
Cornwall, Devon, and Somerset, England. In 
Southern Asia, and in Siberia there are extensive 
deposits of tin ore, while it is also found in Mada- 
gascar, Burmah, Australia, Peruand China, Brazil, 
Bolivia, Tasmania, and Chili. In the United 
States it is found in the States of Massachusetts, 
New Hampshire, in the magnetic ores of New 
York, New Jersey, Missouri; also in the vicinity 
of King’s Mountain, North Carolina ; in the gold- 
bearing formations of Virginia ; also in Dakota, 
Wyoming, Utah, and California. Many of the 
sources we have enumerated cannot now be worked 
profitably, but it is possible that in the early ages 
of the world they provided the local supplies. 

It is estimated that the consumption of tin in 
the year 1888 amounted to 52,500 tons, distributed 
as follows : 


Tons. 

United States ees dea Ae 16,000 
Europe A Sea Ss tes aa 8,000 
Other countries... ah ba = 6,000 
Used for tin-plates ; ... 22,500 
Total ... 52,500 


The first three items refer to pig tin only, the 
tin used for tin-plate being separately enume- 
rated in the fourth line. It is estimated that 
another 4000 tons would be in store and afloat. The 
sources of the supply are as follows : 





Tons. 

Great Britain _... aa se te 9,241 
The islands of Banca, Billerton, Sing 

Kib and Java, Malacca, and Siak ... 27,990 

Australia... haa sen see = 6,559 
Mexico, Bolivia, Peru, Chili, Argen- 
tine Republic, Tasmania, China, 
Spain, France, Belgium, Holland, 

Germany, Russia, and other parts... 12,710 

Total ... 56,500 


Theamount manufactured into tin-plate was dis- 
tributed as follows : 





Tons. 
United States... 5,500,000 boxes weighing 368,300 
Great Britain ... 1,000,000 ,, Pe 7,000 
Elsewhere 1,900,000 ,, pe 127,200 
Total ... 8,400,000 __,, ee 562,500 


The records of the Cornish mines have been very 
carefully kept for a long time, and show clearly 
the history of the industry. During the 147 years 
ending in 1889, the average output of the country 
has been 385,000 tons of ore, yielding 7045 tons (or 
1.83 per cent.) of black tin, and 4620 tons (or 1.2 
per cent.) of white tin. The average price of the 
metal during the period has been 1001. 0s. 8d. per 
ton; it is estimated that the average cost of 
mining and reducing 1 ton of ore to black tin has 
been (including lord’s dues and rates, 1s.) 18s. per 
ton. 
has been 55/1. 3s. 3d., and the cost of producing it 
491. 2s. 1d. 

During the 147 years the total ore mined was 


The average cost of black tin over the period | g 





about 56,500,000 tons, and from this there were 
produced 1,035,503 tons of black tin and 684,623 
tons of metal. The highest price of metallic tin 
was in 1823, when it stood at 1841. a ton, and the 
lowest was in 1843, when it had dropped to 601. a 
ton. Since 1869 the output has been very steady ; 
in 1874, 230 mines produced 9942 tons, this being 
the highest number of mines worked. In 1886 
the number had fallen to 72, yet the production, 
9241 tons, had not greatly decreased. In 1888 the 
output of 81 mines was 9183 tons. 

Within an area four miles long by three miles 
broad in the Dolcoath district, there are 51 tin 
mines, and it is estimated that 25 of these mines 
have made over 5,000,000/. sterling in profits from 
the sale of black tin; one mine alone made 2,000, 0001. 
This mine, the Dolcoath, has an output of 200 tons 
of ore per day, yielding the high amount of 2.4 per 
cent. of pig tin, as against 1} per cent. for the 
average of fourteen other principal mines. It costs 
601. per ton of pig to produce the tin from the ore, 
and the lord’s dues amount to 81. 

The fact that Cornish mines are under super- 
vision on account of the lord’s dues has caused 
very accurate records to be made of the output for 
over a long period : 

Output of Cornish Mines—1742 to 1888. 








Number | Tons of Average Price— 

Dates. of Years. | Petes Total Value per Ton. 
| £ s. d. 
1742 to 1799 58s |:«156,533 8 7 3 
1800 ,, 1847 48 | 162,981 99 11 5 
1848 ,, 1857 10 | 90,180 106 4 2 
1858 ,, 1863 6 | 42,565 123 5 9 
1864 ,, 1869 6 | 51,510 100 5 0 
1870 1 10,200 127 8 6 
1871 1 11,320 137 10 2 
1872 1 9,560 152 15 0 
1873 1 9,973 133 7 0 
1874 1 9,942 108 8 0 
1875 1 9,614 9 2 0 
1876 1 8,500 7910 2 
1877 1 9,500 73 3 6 
1878 1 10,106 6512 3 
1879 1 9,532 72 6 0 
1880 1 8,918 91 5 0 
1881 1 8,615 7 9 3 
1882 1 220 106 14 0 
1883 1 9,262 97 1 6 
1884 1 9,559 8411 6 
1885 1 | 9,296 89 7 2 
1886 1 9,241 101 8 6 
1887 1 | 9,214 113 0 0 
1888 1 | 9,183 117 5 6 
684,623 |Average 100 0 8 











The tin ore (black tin) contained in the vein 
stone (lodes) of 26 of the principal tin mines of 
Cornwall in 1869 amounted to an average of 47 lb. 
avoirdupois in the ton, or about 2.1 per cent. of 
black tin, equal to 1.4 per cent. of pig tin per ton 
of ore mined and reduced. The amount of ore 
and waste mined in the period covered by the 
Table was about 70,000,000 tons. 

Taking two periods, each of sixteen weeks, in 
1888 and 1889 respectively, the average cost per 
ton of mining ore in 25 of the tin mines in 
Cornwall was 1l. 3s. 2d., the lowest being 16s. 7d., 
and the highest 1J. 12s. There were raised 242,200 
tons of ore, which yielded 5466? tons of black tin. 
During the former period (1888) the average price 
paid for black tin by the smelter was 881. 1s. 10d., 
and in the latter period (1889) 531. 0s. 6d. Refined 
English tin sold from 1701. a tonin February, 1888. 

The Table on the following page gives the cost 
per ton for producing metallic tin from ores assay- 
ing from 1 per cent. upwards. 

This Table shows that in Cornwall it does not pay 
to work a mine in which the ore only assays 1 per 
cent. of metal or 14 per cent. of black tin, and that 
upon a daily output of 100 tons of ore there would 
be a loss of 227. 11s. 8d. per day. Even at 1.2 per 
cent. of metal there would be a slight loss of 
4]. 1s. 8d. per day. With 14 per cent. of metal 
the profit would be 23/. 18s. 4d. a day, and with 
4 per cent. the figure rises to the splendid sum of 
2291. 1s. 8d. With percentages varying from 5 to 
20, as found at Temescal in California, the esti- 
mated profits rise to sums which perfectly dazzle 
the mind. This is exactly what estimated mining 
profits always do, and occasionally the reality is very 
ood, as for instance at the Dolcoath Mine, where 
shares with 9/. 12s. 6d. paid stand at 100/. 

Australia produces large amounts of tin. Accord- 
ing to Parliamentary returns there had been im 











“SE 
aes 


ENGINEERING. 


[Jury 18, 1890. 








TABLE SHOWING EsTIMATED Cost or Propuctne Metatiic TIN FROM OREs. 





| 
| 


| 
| 


Cost per 100 Tons of Ore. 


Per Cent. of Black 
and 


Lord’s 


ing, 
Dues, 
ing and Con- 


Transporta- 


tion. 
of Produc- 


Per Cent. of Metal. 
Cost of Min- 

Cost of Mill- 

Total Cost 


! 
2 | 


Black 
66 
etal. 
ng 

g 

n 


Tin containin 


per Cent. of 
r Day for 


Ton 


Mined; Metal at 


1007. a Ton. 


s of Ore 


Smelting 

Total Cost of Pro- 
duction from 100 
Tons of Ore. 

Cost of Produci 
Metal per Ton. 
Pig Tin per To 
of Ore Mined. 


Profit 
100 





a | centrating. 


co? 
acannoooc- 
_ 
w 
— 
> 


= 


2 


toe ee 
m ois 


cot 
Sonaannocoe 





| 
ported from that continent, up to the end of 1888, 
129,016 tons. The first amount exported was 151 
tons in 1872 ; this rose to 2472 tons in 1873, and to 
5067 tons in 1874. There was a continuous increase 
up to 10,964 tons in 1883, from which point there 
was a steady decline to 6559 tons in 1888. Tas- 
mania has supplied a large amount of tin, the value 
of its export between 1872and 1888 being 4, 103, 760I. 
The lodes are very rich, and fresh ones have re- 
cently been opened out. Hitherto scarcely any 
deep operations have been attempted. In New 
South Wales there are considerable placer mines, 
where the metal is obtained by washing. In the 
counties of Clark and Gresham, in the district of 
New England, there are 500 acres in which deposits 
of tin and gold are found in alluvial wash. 

There have been many attempts to work tin 
mines in the United States of America, but hitherto 
they have not met with much success. At Harney 
Peak, Dakota, great hopes are entertained, and a 
large number of lodes have been opened out. The 
Harney Peak tin district presents a circular belt of 
tin-bearing micaceous slate, formed by a huge cone 
of bare granite, pushed up into the air 8000 ft. 
through layers of slate, carboniferous lime- 
stone, and red sandstone. Time has eaten away 
much of the slate around the peak, and laid bare 
the tin veins, the débris has run into the gulches, 
and there formed tin placers, known as stream tin. 
The black tin is disseminated in a granular rock 
called greisen. There is quartz bearing tin ores, 
granite veins bearing tin stone, and tin stone in 
nodular masses. The property is in the hands of a 
strong syndicate, and is being systematically ex- 
plored, before commercial operations are com- 
menced, Again, in Wyoming, in 1884, there was 
the prospect that the production of American tin 
might become an established industry. Several 
mines were opened out, and a mill was erected, but 
the enterprise did not prosper as was anticipated. 
In Virginia there occurs the Martha Cash tin dis- 
trict, measuring ten miles by four miles. Forty 
mines have been tested, and these have been found 
carrying 23 lb. of metal to the ton of ore, or 1 per 
cent. The workable ore exists altogether in lumps 
and veins clearly definable. The ore is cassiterite, 
or binoxide of tin. A tin deposit also exists at 
King’s Mountain, North Carolina ; the deposits are 
long and narrow. 

By far the most promising tin district of America 
is that of Temescal, in San Bernardino County, 
California. It is said to beara striking resemblance 
to the geological formation of that part of Cornwall 
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vidual. Manufacturers naturally suspect his motives, 
and even if these be beyond reproach, they hesitate 
to give away information which they have only 
acquired by patient experiments and at consider- 
able cost. It is only when a scientific society takes 
the matter in hand that doors are opened willingly 
to admit their representatives, and statistics are 
unearthed to adorn their proceedings. It is then 
felt that the work is one for the common good of 
the calling represented by the society, and that 
whatever material advantages may be given away 
by those supplying the information, they will, at 
least, obtain due recognition for any improvements 
they have effected, and will receive the credit of 
being ready to help their friends. 

This subject has lately received an apt illustra- 
tion in the action of the Mining Institute of Scot- 
land, which appointed a Committee in the autumn 
of 1888 to examine machines and methods of clean- 
ing, sorting, and preparing coal for the market, and 
to report tothe Council. Collieries appear to have 
been opened to them in all parts of the country, 
and they have gathered a vast amount of most 
valuable and interesting material, illustrating the 
| Various practices which prevail in different parts of 
the country. This they have embodied in a report 
| which has been recently presented* to the Council 
|and published in a separate form in the Transac- 
|tions. The Committee separated into three divi- 
| sions, one for each district into which they divided 
the country, namely, South Wales ; Sheffield, Not- 
tingham, and Manchester ; Newcastle, Cumber- 
\land, and Scotland. They examined thirty col- 
| lieries, giving a separate account of the coal-cleaning 
arrangements at each, generally with detailed draw- 
ings. In some cases the plant is very extensive, 
and is arranged to work with the minimum of labour, 
while in others it consists of little beyond a screen 
|through which the dross or small coal falls, while 
|the stones are picked out by hand as they travel 
| down towards the wagon. The practice of washing 
| the dross is rapidly extending, but it still presents 

difficulties which have not been entirely overcome 

/in all districts, the method varying with the nature 
of the coal and of the dirt with which it is asso- 
ciated. 

It is disappointing that the Committee have not 
been able to formulate the results of their observa- 
tions in a more precise manner, so as to give an 
authoritative approval to some particular method or 
methods of operation. It seems, however, that the 
nature of the coal, the associated and interbedded 
strata, the skill, customs, and prejudices of the 














in which the most productive mines are situated. | workmen, the markets to be supplied, the varying 
Samples from lodes have been assayed by various | requirements of competition, and the caprice of the 
experts in England and America, the average result | public, form such a diverse and varying set of condi- 
being 20 per cent. of metal to the ton of ore, which | tions that it is impossible to set forth any set of 
is of course enormously above the best results | recommendations which shall be applicable even to 
obtained in Cornwall. |a majority of cases. Attention to little matters is 
A strong effort is being made in America to | insisted upon as a means of lessening the breakage 
impose import duties upon t:n-plate, and if this is | between the pit head and the wagon ; such matters 
successful it will open a new industry to the country, | comprise the form of hutch and tumbler, the incli- 
as at present all the tin-plate is imported. If the | nation of screens, and the drop into wagons. The 
protectionist party should succeed the value of the committee state that for effective screening there is 
local mines will be enhanced, while the tin-plate |no better contrivance than the single or double 
trade of South Wales will be depressed very |jigger or the shaking screen, going at from 90 to 
seriously. |100 strokes a minute, and having an inclination 
te om to hae class of coals to be dealt pag For 
| picking the shaking screen just referred to, or the 
COAL CLEANING. poms a band, = both rows ae is the most 
TuE collection of information about the different | Beis sot a A 
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in various commercial establishments, is a task | and xxxv. folding plates. Hamilton: Printed at the 
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effective and economical, the band being 4 ft. wide, 
40 ft. to 60 ft. long, and moving at a speed of 30 ft. 
to 60 ft. per minute, according to the quantity of 
coal to be passed. The Committee give the follow- 
ing asa rough rule for deciding the number and 
length of picking tables. One picking table for every 
30 tons per hour of triping output, travelling 
at the rate of 40 ft. per minute, and having an 
effective length of 10ft. for every 3 per cent. of 
material to be picked off, plus 15ft. The cost for 
labour of this system may be taken at about 1}d. 
to 2d. per ton of sound coal for every 5 per cent. 
of material picked out of that coal. The table 
capacity required for nuts of from ?in. upwards, 
when the refuse does not exceed 2 to 3, or even 4, 
per cent., is one table for every 20 tons per hour, 
travelling at the rate of 30ft. per minute, and 
having an effective length of 15 ft. for every 1} per 
cent. of material picked off. The cost for labour 
will probably be from 3d. to 1jd. for every 1 per 
cent. picked off. Balanced screens, on which the 
coal is picked, are available only when the amount 
of material to be picked is very small, say 1 to 1$ 
per cent. For all small under ?in., and for dross 
from 14 in. downwards, with more refuse than 2 to 
4 per cent., the wet process is most applicable. 

The best results are obtained from washing when 
the coal is sized before it goes to the machine. The 
felspar washer is most effective for sizes below 2in., 
and when the coal, intended for cokemaking, is 
previously crushed. When the coal and refuse 
approach each other in specific gravity, the trough 
washer often gives the best results, but the expense 
for labour and the quantity of water required are 
both large. The Robinson washer is cheap as 
regards first cost and maintenance, and requires 
little water. 

The above is a brief abstract of the more definite 
portions of the Committee’s report, and as far as it 
goes will be of valuable guidance to coalowners who 
are looking round for means to improve the appear- 
ance of their output. For the moment trade, 
except in house coal, is too good for customers to 
be very critical, but as soon as the supply overtakes 
the demand competition will oblige the extended 
adoption of more complete coal-cleaning plants. 
At such time this report will furnish most valuable 
data, particularly from the detailed descriptions of 
the best-equipped mines. It will probably be of 
interest if we give brief accounts of a few typical 
and representative washing and cleaning arrange- 
ments. 

As might be expected, the arrangements for coal 
cleaning at the large South Wales collieries are 
very complete ; in many cases, however, they are 
quite recent in their present form. At Cwm-Avon 
a complete plant for washing 50 tons of dross per 
hour for cokemaking has been erected by Messrs. 
Evence Coppee and Co., of Cardiff. The small coal 
from the mines is first divided into three grades by 
a revolving screen, the sizes being ? in. upwards, 
}in. to 2in., gin. downwards. The two larger 
sizes are washed in ‘‘ bash” nut coal washers, 
while the smaller is again screened into three sizes 
of #in. to fin., hey to }in., and } in. downwards. 
These are washed separately in four felspar 
washers, the middle size being sufficiently abundant 
to occupy two washers. For the benefit of our 
readers who are not acquainted with this class of 
machinery we may explain the construction of a 
felspar washer. It consists of a large box filled 
with water nearly to the brim. A little distance 
below the top is a horizontal perforated diaphragm 
covered with a layer, 2in. thick, of felspar frag- 
ments. At one part the diaphragm is perforated 
by a short vertical cylinder open top and bottom. 
In this cylinder there works a loosely-fitting piston, 
with a rapid reciprocating short stroke. The dross 
and water is fed on to the diaphragm while the 
piston is kept in action. The result is that a 
constant pulsating current of water is kept up 
through the felspar and the coal. The coal and 
the dirt are separated by their specific gravities, 
the dirt passing downwards through the interstices 
of the spar and the clean coal being gradually 
flushed over the edge of the washer into the shoot 
provided for it. The piston makes about 120 strokes 
per minute lin. long. The dirt which passes down- 
wards gravitates in the lowest part of the washer, 
from whence it is flushed out through an opening. 
The average quantity of dirt in the mixture of the 
dross sent to the washing machine is said to be 15 
to 18 per cent. The large nuts are used in gas pro- 
ducers, and the small nuts and gum for cokemaking. 
Three men are required to attend to the plant, 
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which is very carefully designed so that all the 
operations are carried out automatically, the coal 
going from one process to another without atten- 
tion. The total expense for labour is said to be 
under 3d. per ton, while the cost of the coal- 
washing machinery and forty coke ovens, with 
buildings, sidings, engines, and boilers, was 92001. 

At Dowlais a similar plant exists, but on a larger 
scale, as it is capable of dealing with 1000 tons per 
day of ten hours. At the Celynen Colliery, Aber- 
carne, the same system is followed, the plant being 
designed for 20 tons an hour. The expense for 
labour is slightly under 3d. a ton, and the first cost 
of the washing plant, including machinery, engines, 
bunkers, belts, and all complete, was 25001. This 
was all the washing machinery that the Committee 
saw in the South Wales district. 

In the Sheffield, Nottingham, and Manchester 
districts the Committee saw coal-washing machinery 
at the Barrow Colliery, Barnsley, the Clifton 
Colliery, Manchester, the Aldwarke Main Colliery, 
and the Nunnery Colliery. The first was a Robin- 
son washer, which consists of a vertical conical 
vessel, placed with the wide end uppermost. In 
this vessel there revolves a vertical shaft carrying 
cross-arms, which constantly agitate the contents. 
Water under pressure flows in near the bottom and 
passes upwards through the coal while it is being 
agitated ; the coal, being lighter than the shale, 
finds its way to the top of the vessel, while the 
shale or dirt works to the bottom. The coal and 
water are discharged at the top on to the perforated 
plate, which shoots the coal into wagons for trans- 
port to the coke ovens. The dirt is discharged 
through a valve in the bottom into another wagon. 
The greatest diameter of the cone is about 10 ft., 
and its maximum capacity is 30 tons per hour, the 
dirt taken out being from 8 to 10 per cent. The 
water runs into settling tanks of 6500 cubic feet 
capacity ; the dirt and smudge is cleaned out of 
these weekly. The cost of crushing and washing is 
put at about 24d. per ton. 

At Aldwarke Main Colliery the washing is done 

in a trough, of a section 16 in. by 9 in., with a fall 
of 14in. per yard. The dirt taken out is about 12 
per cent. of the unwashed coal, and the dirt left in 
is about 4 per cent. These trough washers exist in 
several districts, and we will describe one in a 
district in which they seem to be the only type 
which is successful. The dirt and the coal are 
there so nearly of the same specific gravity that the 
more usual forms of washers separate them very 
imperfectly. At the Lodge Colliery, Slamannan, 
the trough is double ; it is about 100 ft. long, 4 ft. 
wide for a part of its length, and 3 ft. wide for the 
remainder. It has a fall of 1 in 22. Underneath 
it, along the greater part of its length, is another 
channel of concave shape lying at a somewhat 
steeper inclination, with openings into the upper 
trough covered by stoppers. The dross is tipped 
into one of the two divisions of the trough and 
water is admitted with it. At intervals there are 
intercepting strips or ripplers across the tank 
immediately above the stoppered openings. As 
the coal and dirt are flushed down the incline the 
latter is caught by the strips and forms a layer 
over the bottom of the trough. When this rises 
to the level of the strips the water and dross are 
turned into the other division, the stoppers are 
raised and the dirt allowed to flow into the lower 
channel from which it is flushed into hutches. The 
machine washes 100 tons a day of ten hours, with 
a loss of 20 per cent. of dirt, at a cost for wages of 
2}d. per ton of washed dross. At the Longrigg Col- 
liery the trough washer has been modified to render 
it continuous in action. There is a single trough 
60 ft. in length, 2 ft. in width, and 1lin. deep. In 
place of the stationary dams and stoppers there are 
a set of travelling scrapers about 2 ft. apart and 
4in. deep fixed on an endless chain. These scrapers 
move along the bottom of the trough against the 
stream of water and dross and deliver the dirt at 
the upper end of the run, while the dross escapes 
at the lower end. The capacity of this machine is 
200 tons a day. 
_ In the Manchester district coal washing was 
inspected at the Clifton collieries, where both 
Coppee and Robinson washers are used. It is 
stated that Coppee machines had been in use for 
eighteen months and was intended to deal with 400 
tons a day. The coal to be washed contains 15 to 
18 per cent. of dirt, and the cost of washing, all 
working charges included, is about 6d. to 7d. per 
ton. The Robinson washer was not completed at 
the time of the inspection. 





In the Cumberland and Newcastle districts various 


kinds of washers are used. In some cases, as at 
the Robin Hood pit, the trough washer is supple- 
mented by mechanical stirrers which help to float 
the coal and so save water. The Sheppard washer 
is also used at this mine. The dross passes over 
an inclined perforated tray, through the interstices 
of which a constant pulsatory current of water 
passes, under the action of a pump. The dirt falls 
to the bottom, and escapes at the end of the tray 
through a narrow horizontal slot between the tray 
and a sluice. The washed dross is carried forward 
by the water on toa concave table which is swept 
bya revolving brush. The larger pieces are carried 
away by the brush, while the smaller pieces fall 
through perforations in the table into a tank below, 
from which they are passed by a screw to an 
elevator. 

Several Coppee washers were also seen in this 
locality. 

In Scotland, Bell’s washing machine is popular. 
In its general construction it is similar to other 
forms of ‘‘ bash” washers. The dross is delivered 
on to perforated plates where it is agitated by water 
alternately rising and falling through holes in the 
plates. As the dross is agitated the impurities, 
being of the greater specific gravity, sink to the 
bottom and rest on the perforated plates, the good 
dross rising to the top until there is a thick layer of 
dirt on the bottom in which is a delivery valve. 
When this accumulation has taken place, the valve 
is opened and the dirt falls to the bottom of the 
tank, and from this to the elevator. The dross is 
pushed over the front of the tank by rotary 
skimmers. The agitation of the water is produced 
by a horizontal pump, connected at each end to an 
independent washer. 

The arrangements for picking and screening the 
coal vary far more than those for washing. In 
some places they are exceedingly elaborate, and the 
greatest care is taken to remove all the stones before 
the coal enters the wagons. As an example we may 
describe the arrangement at the Carl pit, near 
Morpeth. The daily output is 1200 tons in eleven 
hours ; the whole of this output is tipped on to a 
jigging screen 5 ft. wide and 12 ft. long. In the 
shoot discharging into the jigger there are 6 ft. of 
bars, { in. apart, and the jigger has on it 8 ft. of 

in. wire meshing. There is a sluice kepper at the 
foot of the bars for regulating the supply of coal to 
the jigger. The jigger discharges the whole of the 
round coal on a travelling table 100 ft. long and 
5 ft. wide, moving at the rate of 60 ft. a minute. 
On the table the coal is hand-picked by twenty-four 
men and boys, with a foreman who walks back- 
wards and forwards on a plank above the table, and 
looks out for any piece of dirt which may have been 
missed, drawing attention to it by striking the table 
with a stick. Atthe end of the table, before fall- 
ing into the wagon, the coal passes over a series of 
bars 3 ft. long, to take out any dross caused by the 
picking. 

The dross which falls through the screens drops 
on to a travelling band elevator 5 ft. wide, and is 
carried by it almost to the level of the pithead, when 
it is discharged into a shoot which carries it back 
on to a jigger screen situated below the coal jigger. 
By means of a movable shunt, worked by hand, 
wet dross is diverted into a wagon for use in the 
pit boilers. The duff falling through the jigger 
is carried away by a leather belt and put into 
wagons, while the nuts drop from the end of the 
jigger upon two travelling tables, each 30 ft. long 
by 4 ft. wide, where they are picked by twenty-four 
boys and a foreman. Assuming that in 1200 tons 
triping there would be 720 tons round coal, 300 tons 
nuts, and 180 tons duff, the probable cost for pick- 
ing would be: for round coal, .8d. per ton ; for 
nuts, 1.59d. per ton. 

A good example taken from the Nottingham dis- 
trict is found at Linby, Annesley, and Newstead 
collieries. The tippers throw the coal forward 
on to the picking table, which runs parallel to 
and between two trains of wagons ready to 
be loaded. The picking tables or belts are from 
3 ft. 6 in. to 4 ft. wide, and travel at a speed of 
about 30 ft. to 35 ft. a minute. They are from 
220 ft. to 250 ft. in length, i.e., about the length of 
12 to 14 wagons. The tables are made of iron 
plates, 14 in. broad by ¥ in. thick, fixed on 
wrought-iron links. Two men are allotted to the 
filling of each wagon next to the shoot delivering 
on to the picking table. As the coal advances 
towards the far end of the tables, and becomes less 
round, the number is gradually increased to four, 





six, or eight men and boys per wagon. They are 
arranged so that the whole of the wagons alongside 
the table at one time are loaded with the different 
kinds of coal as nearly simultaneously as possible. 
The attention of each set of men is specially con- 
centrated on the special class of coal they are ex- 
pected to remove from the belt while in motion. 
All the pieces thus picked off are separately and 
most carefully packed into trucks. The coal not 
thus removed is delivered to an elevator, and from 
that to a screen ; the lump goes into one wagon and 
the dross into another. The plant is said to be 
capable of dealing with 1200 tons a day, and the 
cost is from 24d. to 3d. per ton, not including de- 
preciation. 

Another representative cleaning plant was in- 
spected at the Aldwarke Main Colliery, near Shef- 
field. The output of the colliery, 2000 to 2200 tons 
a day, is tipped over Rigg’s tumblers, and every care 
is taken to prevent waste and to promote economy. 
There are four lines of rails for wagons, and imme- 
diately over and parallel to three of them are three 
picking tables. These tables either deliver over 
screens directly into the wagons, or on to a creeper 
which runs across all four lines of rails to enable 
the various grades of coal to be mixed. The tippers 
are fitted with a heavy hinged flap for regulating 
the flow of coal, which is delivered from them on to 
a vibrating riddle placed at an angle of 18 deg. ; 
the lump coal falls from the end of this riddle on 
to No. 1 picking table. The nuts which go through 
the meshes, measuring 1} in. by § in. to 1} in., are 
directed by a shoot to a second vibrating riddle 
with a ?in. mesh. The larger pieces pass over the 
riddle to No. 3 picking table, while the smaller go 
through the meshes on to another riddle, the mesh 
of which is ;3; in. Here it is divided into peas and 
smudge ; the former go on to No. 2 picking band, 
and the latter direct into a wagon, or into a creeper 
which conveys it to the washing apparatus. Each 
of the picking bands delivers over a short fixed 
screen at the end, either direct into wagons or 
through a bye-pass into a creeper below, as already 
mentioned. The fine dross taken out by these 
screens is carried along by the under or lower side 
of the creeper belt to a wagon. The screens and 
their picking tables or bands above described deal 
with 600 tons of coal in eight hours. On No. 2 
band, which deals with the nuts, or 15 per cent. of 
the output, six boys are employed ; on No. 3 there 
are two boys ; on No. 1 six young men are employed. 
The dirt picked out amounts to 5 per cent. of the 
gross output, and the dust or gum to 12 to 14 per 
cent. 

These examples will show how great is the 
diversity of practice at different collieries, and how 
valuable it is to a manager to have full information 
before him of all the different methods which have 
been successfully adopted. A very slight variation in 
the specific gravity of the dirt will make the greatest 
possible difference in the method of washing, and 
will decide the kind of appliance to be used. In 
dry cleaning the problem is simpler, and the point 
to be then decided is how much capital can be 
profitably employed in handling the coal and spread- 
ing it out for the scrutiny of the workpeople. Again, 
the requirements of customers greatly vary, and 
the coal that will be accepted without murmur in 
one district will be emphatically refused in another. 
There is no doubt, however, that the public is 
growing more critical, and that the haphazard 
methods of picking which prevail at many collieries 
will soon give place to better organised arrange- 
ments. 





THE MESSAGERIES MARITIMES. 

Tus great French maritime undertaking has 
added another year to its career. The progress of 
the concern may be at once inferred from the fact 
that its fleet stood at the close of 1889 at sixty-two 
vessels, comprising an aggregate burden of 177,941 
tons, fitted with engines of an aggregate of 139,810 
horse-power. The cost of the fleet stood at the close 
of 1889 at 5,013,370I., increased to 5,367,0731. by the 
outlay made on ships still in course of construction 
at the close of last year. The total of 5,367,9731. 
was 248,288]. in excess of the corresponding ex- 
penditure at the close of 1888. The increase in the 
value of the company’s fleet represents, of course, 
the difference between the additions and reductions 
which it experienced in the course of 1889. Seven 
new vessels were brought into service last year, 
two of them—the La Plata and the Brésil—being 
steamers of the first rank in respect of size and 
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equipment. These two new steamers, as will have 
been inferred from their names, were built for the 
subventioned postal line carried on by the company 
between France and South America. The next 
four new vessels added to the fleet last year were 
the Dordogne, the Charente, the Adour, and the 
Douro. These are four cargo boats, three of 
which are to be employed upon the South American 
line, and the fourth—the Douro—upon the Con- 
stantinople, Havre, and London line. The last 
addition to the fleet last year was the Mpanjaka, a 
small vessel subventioned by the French Depart- 
ment of Foreign Affairs, and intended to be em- 
ployed upon the west coast of Madagascar. Two 
steamers—the Alphée and the Godavéry—under- 
went a partial reconstruction last year, and two 
other ships owned by the company—the Senegal 
and the Niger—employed on the Mediterranean 
postal line, were fitted with the electric light. On 
the other hand, the company’s steamer Copernic, 
having reached its term of useful service was sold 
at Marseilles in the course of last year, while the 
Anadyr, one of the steamers employed upon the 
company’s China line, was lost off Aden. As 
regards the vessels in course of construction at the 
close of last year, the Australien has since been 
brought into service, and the Polynésien has since 
been launched from the company’s yard at La 
Ciotat in the presence of M. Carnot. Two other 
vessels—the Tasmanien and the Malaisien—are still 
building, and have reached different stages of ad- 
vancement. We have said that the outlay made 
upon the company’s fleet stood at the close of last 
ear at 5,013,3501., but this had been written down 

y successive deductions at the charge of revenue 
to 2,548,098/., so that the company’s finances rest 
upon a thoroughly sound and stable basis. The 
value of the stores in hand was estimated at the 
close of 1889 at 542,858/. ; the value of the pre- 
mises, tools, apparatus, &c., owned by the company 
at the close of last year was estimated at 660,8841. 
The insurance fund formed by the company stood 
at the close of last year at 321,333]. As regards 
the working of the company’s fleet, the Council of 
Administration has aimed at turning it to better 
account, so as to provide for the reduction to a 
certain extent of the subventions granted by the 
State. In other words, the administration is 
endeavouring to get more work out of the steamers 
owned by the company ; and that it is doing so is 
shown by the fact that while in 1886 the average 
distance run by each ship owned by the undertaking 
was 38,334 knots, it was carried last year to 39,372 
knots ; and it is hoped that it will ultimately be 
brought up to 45,000 knots. The cost of working 
the company’s steamers last year was 175,3201. 
more than in 1888, of which saving 67,480I. 
was attributable to the higher rates current for 
coal, The outlay for coal in connection with the 
company’s fleet would have been much larger 
than it actually was had not the administration suc- 
ceeded in effecting a saving of 29,3601. by using a 
certain quantity of Japanese and Indian coal. The 
expenses of maintenance also increased 40,880/. 
last year as compared with 1888 ; and the outlay 
for wages, provisions, &c., was also 55,20001. larger 
last year than in the preceding twelve months. On 
the other hand, the company’s traftic receipts in- 
creased last year to the extent of 192,460/. as com- 

red with 1888, the Universal Exhibition at Paris 
fovlnw exerted a favovrable influence. The aggre- 
gate revenue acquired by the company last year 
was 2,349,4841. The outlay for which the com- 
pany had to provide for the twelve months, in- 
cluding interest on obligations, was 2,068,3961I., 
leaving a net ‘profit of 281,088/., out of which a 
dividend was paid for the year at the rate of 6 per 
cent. per annum. 

The aggregate distance run by the company’s 
steamers Nant year was 2,519,820 knots, made up 
of 235 obligatory and subventioned voyages, 
comprising altogether 1,503,390 knots, and 202 
free voyages, amounting in the aggregate to 
1,016,430 knots. In 1888, the aggregate distance 
run was 2,358,708 knots, in which hes voyages 
figured for 840,921 knots. The increased distance 
run by the company’s steamers last year was, 
accordingly, 161,112 knots. In the distance of 
1,016,430 knots represented by free voyages last 
year the non-subventioned service of the Medi- 
terranean and the Black Sea figured for 337,995 
knots; the line from Marseilles to Havre and 
London, for 215,205 knots; and the Rosario and 
La Plata line for 231,000 knots. Since the Ist 
of January, the Constantinople and the Havre and 





London lines have been consolidated into a single 
line, accommodated by the same vessels without 
breaking bulk. This arrangement is not only 
advantageous from a commercial point of view, 
but it also enables the company to more profitably 
— the vessels employed on the consolidated 
ine. 

The great development which the company’s 
enterprise has experienced during the last ten 
years will be inferred from the fact that in 1880 
the aggregate distance run by its steamers did not 
exceed 1,779,000 knots, in which non-subven- 
tioned lines figured for 324,000 knots. In 
1885, the distance run had been carried to 
2,190,000 knots; and last year it amounted, 
as already indicated, to 2,519,820 knots. The 
average distance run by each of the 64 steamers 
and cargo boats owned by the company stood 
last year, as we have previously stated, at 39,372 
knots. This average would have been sensibly 
higher if it had not been necessary to bring into 
the calculation the steamers employed upon the 
annexed lines in the Indian Ocean which ran com- 
paratively short distances. The distances run 
by the steamers employed upon the company’s 
great lines were much higher last year, having 
averaged 67,500 knots upon the Australian line, 
and 50,940 knots upon the China line. The 
average of each vessel upon the China line is 
expected to be carried this year to 59,400 
knots, in consequence of an understanding having 
been happily arrived at between the undertaking 
and the Peninsular and Oriental Company, with 
the assent of the British and French post offices. 
The average distance run by the steamers em- 
ployed upon the Brazil and La Plata line last 
year was rather indifferent; it amounts under 
ordinary normal circumstances to 53,343 knots 
per annum, but it did not exceed 40,005 knots 
in 1889; a better result is anticipated in 1890. 
The speed attained by the company’s steamers 
has exceeded the contract rates. It stood last year 
at 14.13 knots per hour, instead of 14 knots per 
hour, upon the Brazil line; at 13.33 knots per hour, 
instead of 13 knots per hour, upon the China line 
at 13.12 knots per hour, instead of 13 knots per 
hour, upon the Austzalian line ; and at 12.23 knots 

er hour, instead of 11.50 knots per hour, upon the 

st Coast of Africa line and the annexed lines in 
the Indian Ocean. 





ON THE CORRECT FORM OF THE AD- 
MIRALTY COEFFICIENT FORMULAS. 


By Ropert ManseEt, Whiteinch, Glasgow. 


ALTHOUGH with the same aim of arriving ata 
better form of the above-mentioned quantities, and 
Mr. Bury and I were agreed* upon the errors of the 
old formulas, as I hold these errors to be a conse- 
quence of the utter neglect of Newton’s criterion, 
which Mr. Bury admits to be a self-evident truism, 
I should still insist upon the proper application of 
that axiom, before, as the inevitable result of Mr. 
Bury’s proposal, further complication of the ques- 
tion, by introducing speculations as to construction 
elements: whether, displacement, proportions of 
beam and draught, or modifications of propeller. 
The many difficulties may be mastered in detail, 
but an attempt to involve so many elements in one 
concrete formula, will, as in many former cases, 
only end in useless bush-fighting in a jungle ; and 
utterly erroneous deductions as to the meaning of, 
and lessons to be drawn from the investigation. 
Thus : the first important question which meets us 
is, What is the law of the resistance ? The formule 
of the Admiralty coefficients, hitherto adopted, assert 
this to vary in the ratio of the square of a lineal 
dimension of the vessel by the square of its speed, 
a necessary consequence of which are the usual 

3 3 
formulas, = and wt -, asthe general values ; 
whereas, I have repeatedly shown, the necessary 
consequence of Newton’s criterion is that a factor 
V*, of these, must be replaced by the very 
different expression 10¢V (the basic number 10, 
raised to a power proportional to the speed of 
the vessel). We then have Newton’s criterion 
exactly satisfied ; and, so far as the speed of the 
vessel is involved, the true law of the resistance 
made manifest. The simple and definite test of 
this is, a set of trials, at different speeds, with the 
vessel at the same draught, and exactly similar cir- 





* See ENGINEERING, vol. xlix., pages 365 and 536. 





cumstances. The ordinary formula, with exceedingly 
variable coefficients, when multiplied by a quantity 


of the form =a will give a constant product. 


To test this thoroughly, we ought to have a fine 
full-powered vessel, capable of a great range of 
speed. In point of fact, just such a vessel as the 
twin despatch screw vessel H.M.S.S. Iris, upon 
which, some years ago, many sets of experiments 
were carried out and reported upon—doubtless at 
much trouble and expense—by the British Ad- 
miralty. It would, indeed, be pitiful if—after the 
expenditure of all procurable science and skill— 
these yielded no other lesson than this :—You may 
very much improve the efficiency and speed capa- 
bility of such a vessel, by simply knocking off one 
half of the propeller blades. Yet this, so far, seems 
to have been the net result of those experiments. 
Let us, therefore, take the last set of experiments 
upon this vessel, we have : 

Series V.—H.M.S.S. ‘‘ Iris.” Displacement, 3290 Tons. 

Mid-Area, 700 Square Feet. 


Trials. Speeds V. Powers E. Values of =e ° 
1, 17.98 7334 555.0 


2. 16.10 4930 592.6 
3. 12.63 2278 619.0 
Now multiply the figures in the last column by, 
10 .0662V 
v2 
we have: 
MV? | 10..06v _MV10 MY _ 266, 
EV? E 
That is to say, constant for all the trial speeds. 
Tested thus : 
Trial speeds V = - 17.98 16.10 13.68 
Values .0662 V = -. 1.1903 1.0658  .8361 


” log V = «. 12548 1.2068 1.1014 
» M= .. 2.8451 2.8451 2.8451 


Sum ss = .- 5.2902 5.1177 4.7826 

Subtract, log E = .. 98,8653 3.6928 3.3576 
Log of coefficient = «. 1.4249 1.4249 1.4250 

Therefore, a constant = 26.60. 
The proper form of the Admiralty formula for the 
Iris, under the conditions of the fifth set of trials, 
ought to have been, midship formula : 
MV 10 .0602V 
E 

The displacement form is, at once, obtained from 

this ; by changing, in the first, member M into D3 











=26.6. 


and, in the second, by multiplying by25 thus, 


Ds 


D? V 10 .0662V a 
ane = 26.6 x Do = 8.404, 


as a test of which let us calculate the power required 
for the various trial speeds : 


Trial speeds V ... ...= 17.98 16.10 12.63 
Then, .0662V' ... ... = 1.1903 1.0658 8361 
LogsV... 1... = 1.2548 12068 1.1014 
LogD? 2... .., = 2.3448 2.3448 2.9448" 








Sum aes ast ... = 4.7899 4.6174 4.2823 
Subtract log 8.408 -. = 9246 .9246 .9246 


Formula, log E ... eS 3.6928 3.3577 

Trial data, log K .= 3 3.6928 3.3576 
being in exact agreement. 

Obviously, we may write, 


m V10-062V_ Di V10 082 v = 1, 
26.6 E 8.408 E 
in each case. 

Or, again, the ratio of the work done to the gross 
power doing it, is equal to unity. Newton’s 
criterion for any machine is thus vindicated 
from the unfortunate misconception which con- 
fused it with variations due to a false hypothetical 
law of the resistance, and then assumed these 
variations as a measure of the comparative efli- 
ciency, in the several trials. Again, since, 

2 

3 

= ar 26.32, or, generally = b, 
we may write, 
E =6V10¢V=b V log—a V, 

as the general form of the Admiralty formule, 
which, in the case of Iris V. trials, has been shown 
to have the special value, 


E = 26,32 V 10.0682 Vv, 
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Only, whether we write m, D3, or any other func- 
tion of a lineal dimension, equal to a square, there 
are considerations connected with the experimental 
results of flow of water, which indicate, for fair 
comparison, between like vessels of varying dimen- 
sions, the proportion of the square is rather high: 
so that, for example, the % power of the displace- 
ment, very approximately, would be better replaced 
in the formula by the ? power (involving a slight 
change on b). Again, the divisor of this quantity, 
to give the value of b, as above (the coefficient of 
the old formulas), is susceptible of a very important 
modification, and may be viewed in the light of the 
product of a certain speed X by the exponential 
factor a of the formula. This speed X is such, 
that the power corresponding to it satisfies the 
simple condition : 
Ex = Dé X, 

Also, this other, 

Log Di - logb =a X. 
We can then write out the power and speed rela- 
tion for the different sets of Iris trials in the follow- 
ing rather remarkable shape : 


H.M.S.S. “ Iris.” 


Series I.... E = Dé V 10 (V-9.63) .078s. 
ae) | ee E = Dé V 10(V-11.014).0707. 
so BEB. <.. E = Dé V 10(V-11-38).0707, 
sa EW ceca E = D2 V 10 (¥-11-94) .075, 


gp Vous ave = B= DE V 10(V-10-41) 0082, 
It may be of interest to exhibit the test of these, 
and as we have been considering the fifth set, we 
may take them in the reverse order. Thus: 


H.M.S.S. “Tris.” Fifth Set. 








E=D*V 10 (V—10.41) .cé62. 
Trial speeds V = 17.98 16.10 12.63 
Value X sc == 10:41 10.41. 10/41 
(V-X)... .. = 7.57 5.69 2.22 
(V—X) .0662 = .5011 .3766 .1469 
Values log V =1,2548 1.2068 1.1014 
3 . 
Log D® ... ... =2,1103 2.1103 2.1103 
Sum or log E. ... =3.8662 3.6937 3.3586 = ~~ of work 
one. 
Data value log E =3.8653 3.6928 3.3576 = logs of power 
—_—— doing it. 





Differences . = .0009 .0009 .0010 


It will be obvious, if, instead of log D* =2.1103, 
we had taken the value of this function of the dis- 
placement, as 2.1094, the agreement of the for- 
mula values with the experiments would have 
been, practically, perfect. The small constant 
difference .0009 may arise from an inaccuracy of 
the displacement, or the admittedly approximate 


character of the function D® asthedimensions factor 
of the formula. I have also to remark: the 
second speed, which I have quoted as 16,10, in the 
original data, is given as 16.07. Both this, and 
the foregoing investigations show, I am justified in 
making this correction. It is the judgment on this 
particular speed, when tried by its peers, not a 
mere volition of mine. 
H.M.S.S. “ Iris,” Fourth Set. 


E=D? V 10 (V—11.94) .075 








Trial speeds V ... =18.59 15.792 12.48 

Value of X «> SIL94 1194 11.9 

Then(V—X) ... = 6.65 3.852 54 

And (V—X).075 = .4987 .2889  .0405 

Valueslog V_.... = 1.2693 1.1984 1.0962 

3 
Log D* = 2.1103 2.1103 2.1103 
Values, log E = 3.8783 3.5976 3.2470 by formula 
” Bs = 3.8783 3.5976 3.2469 by data 


H.M.S.S. “ Iris,” Third Set. 
E=D? V 10 (v—1138).0707 











Trial speeds V ... =18.57 16.69 12.28 

Value of X . =2h98 TS Ese 

Then(V-X) ... =7.19 5.81 90 

And (V—X).707 = .5083 .3754 .0636 

Values, log V... = 1.2688 1.2215 1.0892 

3 
Log D® = 2.1103 2.1103 2.1103 
Log E = 2.8874 3.7082 3.2631 by formula 
= 3.8875 3.7083 3.2632 y data 


: et 
Here again, the second speed, as observed, was 
noted 16.56 ; as shown above, the speed through 
the water must have been 16.69. 

H.M.S.S. “‘ Iris,” Second Set. 


E=D? V 10 (v—11.014) 0707 





Trial speeds V =15.73 14.51 11.58 
Value of X .. =11.014 11.014 11.014 
Then (V -X) = 4.716 3,496 566 

















And (V—X).0707 = .3334 .2472 .0400 
Values, log V ... = 1.1967 1.1617 1.0637 
3 
Log D® = 2.1103 2.1103 2.1103 
Sum, log E = 3.6404 3.5192 3.2140 by formula 
” ” = 3.6403 3.5193 3.2141 by data 
H.M.S.S. “ Iris,” First Set. 
E=Dé V 10 (v—9.63) .0785, 
Trial speeds V ... = 16.58 15.12 12.06 8.00 
ValueofX  ... = 9.63 9.63 9.63 9.63 
Then(V—X) ... = 6.95 5.49 2.48 —1.63 
And (V—X).0785 = .5456 .4309 .1907 — .1279 
Values log V_... = 1.2196 1.1796 1.0814 -9031 
Log D® ... = 2.1103 2.1103 2.1103 2.1108 
Log E = 3.8755 3.7208 3.3824 2.8855 
by formula 
pe we =o awe «= ~— 88753 8.7202 8.4082 2.8855 
by data 
Differences = +.0002 +.0006-.0258 .0000 


It will be observed, in four out of five sets of 
experiments, with altered conditions, and in three 
trials out of four in a fifth set, the agreement is 
about perfect, between the calculated formula 
values and the experimental results. The one 
anomalous case of the fifth set implies, for the 
speed 12.06 knots, the data value of log Eis 3.4082, 
whereas, by formula, the value is 3.3824. Involving: 
2560 indicated horse-power was required for this 
speed, when the formula, satisfying all the other 
trials of this series, declares the power necessary as 
2412 only, a difference of 148 indicated horses, 
which is quite inadmissible. The reasonable infer- 
ence is, the indicator diagrams for this speed are 
incorrect ; they have given the unit piston pres- 
sures 40.96 lb., when the true value was only 
38.6 lb. It can be demonstrated: the reported 
speed and engine revolutions are in agreement with 
the data of the other trials of the set ; the error can 
be distinctly traced to the piston pressures for this 
speed. 

In conclusion, and generally, as regards this 
formula, 

E = Dé V 10(V-x)¢, 
This may be written : 
.— Ds av 
E= o*x Vv 10 
And, obviously: if D? be a known constant quantity 
and within limits, aand X be also known constants, 
Di 
i0«X 
is also a constant, which being represented by b, 
we have 
E=0bV 107’, 
which I have shown to be a fundamental formula, 
capable of being arrived at by many different 
methods. 

The application of this to the Iris trials, yields 

the following : 
Since, generally ... E =bV10¢V- 
For Iris trials set I. E = 22.61 V 10-0785 V. 
II. E = 21.46 V 10.9707 v. 
III. E = 20.22 V 10.0707 v. 
IV. E = 16.40 V 10-0750 Vv. 
a = V. E = 26.37 V 10.060 Vv. 
Or, for illustration, and to vary the monotony, 
take, say, about a dozen other vessels of the Royal 
Navy, as follows : 


H.M.S.S. Hecla 


” ” 
” ” 
” ” 


E = 2029 V 10-0711 v. 








a Comus : E = 12.23 V 10-02 Vv. 
<i Euryalus ... K = 12.30 V 10.081 V. 
55 Bacchante... E = 11.03 V 10 1005 Vv. 
7” Carysfort ... K = 12.67 V 10% v. 
me Shah KE = 22.12 V 10-9798 v. 
nd Warrior... K = 14.91 V 10 8 V. 
a Tron Duke... E = 19.375 V 10-089 v. 
Ss Orontes ... E = 17.835V 10-8 V. 
ag Himalaya ... { == 14.38 V 10.0838 v. 
ss Invincible .. E = 27.12 V 10-03 Vv. 
ae Dragon... i = 4,898 V 10.1036 v. 
me Firebrand... E= 177 V 10-13 Vv. 
NOTES. 


DREDGER FoR THE MANCHESTER Sutp CANAL. 

Last Tuesday (July 15) a new hopper dredger, 
named ‘‘ Manchester,” was launched by Messrs. 
Wm. Simons and Co., of Renfrew, for service on 
the Manchester Ship Canal. Several novel features 
have been introduced into this vessel. The ladder 
is situated at the stern, which is divided to accom- 
modate it, and the vessel will steam with facility in 
either direction. She is propelled by four screws, 
fitted on two lines of steel shafting carried fore and 
aft, there being two screws at the bow and two at 





the stern. To facilitate steering there are three 
large rudders, two at the stern and one at the bow. 
The vessel is thus able to make her way readily 
into crooked channels, and she can cut her own 
floating water. The total depth to which she will 
dredge is 35 ft. The buckets will fill the hopper 
with 850 tons of spoil in one hour when working 
in soft ground. In hard ground smaller bucket 
bodies are fixed to the steel backs and chains, and 
sometimes also ripping claws. The dredg#r is fitted 
with two sets of triple-expansion engines and two 
steel boilers. 


THe Patent Orrice Liprary. 

There has just been issued from Her Majesty’s 
Stationery Office a catalogue of the periodicals and 
transactions of scientific societies in the Patent 
Office Library, which has been compiled by Mr. H. 
T. Allison, the courteous librarian. The ground 
covered by these publications includes practically 
every branch of science, and their presence in the 
library is a great boon to the public, some of whom, 
however, are somewhat too enthusiastic in their 
appreciation of the periodicals to be seen there, 
and are in the habit of abstracting plates and 
exceptionally interesting papers in spite of the 
vigilance of the officials. These thefts are parti- 
cularly annoying, as they not only rob the public of 
what has been provided for them from the public 
funds, but spoil the numbers for binding. By far 
the larger proportion of the periodicals are, we 
understand, purchased, comparatively few being 
presented to the library. At the end of Mr. 
Allison’s catalogue we find a list of the home and 
foreign patent journals to be had at the library. 
This list should be particularly valuable to inven- 
tors. As for the get up of the catalogue it is, we 
think, somewhat superior to the general run of 
Government publications, both type and paper 
being very good. 


DISTRIBUTION OF Power at N1aGaRA. 

The scheme for the distribution of power from 
the Niagara River to a number of factories at 
Buffalo, and also through a new manufacturing 
town to be built near the falls, has now taken defi- 
nite shape. A piece of land has been acquired 
some distance above the falls on the American side, 
and a very strong syndicate is now engaged on the 
project. Although it is proposed to develop a very 
large amount of power, the water abstracted from 
the river will be a very small proportion of the 
whole, and its loss will not be noticeable. Four 
per cent. of the flow of the river would provide 
120,000 horse-power, assuming that only 140 ft. 
of the actual fall of 200 ft. were utilised. It is 
intended to divert the water by a lateral canal, and 
to allow it to descend vertically in shafts, in which 
turbines will be placed, and then to discharge it by 
a tunnel tail-race passing below the present town 
of Niagara. The turbines will be of a size beyond 
anything yet attempted, and will work under con- 
stant conditions. As the town of Buffalo is 18 miles 
distant from the falls the power will have to be 
transmitted to it by some means yet to be deter- 
mined. The choice lies between rope transmission, 
as at Shaffhausen ; transmission by compressed 
air, as at Paris and Birmingham; by pressure 
water, as in London; and by electricity. The 
choice amongst such methods of those which 
are most economical and most likely to suit the 
wants of millowners, requires very careful consi- 
deration. Hence the Cataract Company have 
resolved to invite from certain selected engineers 
and engineering firms, plans for the utilisation at 
Niagara of 120,000 horse-power, and to submit the 
plans for an authoritative opinion to the judgment 
of a scientific international commission. The com- 
mission will consist of Sir William Thomson, 
F.R.S., as president; Professor Mascart, member 
of the Institute, and Director of the Bureau Cen- 
tral Météorologique, Paris; Colonel Theodore Tur- 
rettini, who was director of the works of the St. 
Gothard Tunnel, and is director of the works for the 
Utilisation of the Motive Power of the Rhéne at 
Geneva; and lastly, Dr. Coleman Sellers, formerly 
of the firm of Messrs. Sellers and Co., of Phila- 
delphia and now professor of engineering at the 
Stevens Institute, Hoboken, and at the Franklin 
Institute of Pennsylvania. Professor W. C. Unwin, 
F.R.S., M. Inst. C.E., is the secretary to the com- 
mission. In an early issue we intend to give a full 
account of the undertaking. 

Tue Execrric Licut at BARNSLEY. 

The Park and Lighting Committee of the Rarns- 

ley Town Council, who have had delegated to them 
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the question of electric lighting for the borough, 
have issued a second report on the subject. The 
question has been before the Town Council since 
September, and arose chiefly on account of an 
agitation in regard to the increased price of gas, 
not only to private consumers, but also for public 
lamps. The committee in November presented to 
the council an elaborate report as to electric light- 
ing, from information derived from visits to a num- 
ber of towns where the light is used. The matter 
was afterwards discussed, and the committee 
invited tenders and received nine proposals from 
electric lighting companies to put down an instal- 
lation in the inner area of the borough. The con- 
tractors were as follows: The Gulcher (New) 
Electric Light and Power Company, Limited, 
25,5001.; Electric Construction Corporation, Li- 
mited, Tender A, 22,751l.; ditto, Tender B, 
21,7211. ; Manchester Edison-Swan Company, 
Limited, 19,2001. ; Westinghouse Electric Company, 
Limited, 17,8001. ; Laing, Wharton, and Down, 
Construction Syndicate, Limited, 16,9751. ; Elec- 
tric Construction Corporation, Limited, Tender C, 
15,1081. ; Brush Electrical Engineering Company, 
Limited, 13,100/. ; National Electric Supply Com- 
pany, Limited, 11,888!. The services of Mr. 
Bromley Holmes, C.E., Liverpool, were secured to 
advise the committee with respect to the adoption 
of tenders. Mr. Holmes, in an extended report, 
laid before the committee his views, and threw out 
various suggestions. He further advised them 
upon the tenders, and presented a detailed report 
on the Westinghouse Company’s tender. Under 
date July 2, Mr. Holmes supplied a supplementary 
report recommending the acceptance of the tender 
of the Westinghouse Company, and estimating the 
annual expenditure at 33611. or with interest 54110. 
The report adds that assuming 5000 ten candle- 
power incandescent lamps to be used on an average 
800 hours per annum, each lamp would con- 
sume approximately 32 units of electricity, 
which if sold at 6d. per unit would bring 
in a revenue of 4000/. Deducting this sum 
from the working cost, would leave a balance 
of 1410I. as against street lighting. The street arc 
and incandescent lamps would replace 248 gas 
lamps, giving a total light of 6574 candles at a 
cost of about 8001. per annum. The profits derived 
from the supply of electricity to private customers 
would, the committee consider, increase rapidly 
with the extension of the demand, as the staff and 
other expenses included in the estimate would be 
sufficient to work a much larger number of lamps 
than those enumerated. The committee recom- 
mend the adoption of the tender of the Westing- 
house Company. 


ENGINEERING AT CAMBRIDGE, 

Very few engineers are graduates of our older 
universities. Yet it would be specially befitting 
that those who have the time and opportunity 
should enjoy the mathematical advantages which 
are to be gained at Cambridge, since engineering is 
the only profession in which mathematics are gene- 
rally and constantly applied to every-day work. 
Hitherto there has been no Professor of Engineer- 
ing at Cambridge, at least in name. Professor 
Stuart has, however, so moulded his lectures on 
mechanism and applied mechanics that they have 
practically supplied the deficiency, and he has also 
had the advantage of a set of workshops in which 
his pupils and others sould study handicraft, with 
the advantage of the direct tuition of skilled 
mechanics. We learn that Professor Stuart is now 
resigning his chair, and the authorities of the 
University are considering whether the form of 
instruction can be amended, particularly in the 
practical department. Some 4000/. have been 
expended in machinery and stores, with the result 
that forty pupils attend two or three hours twice a 
week during each term, ani exercise themselves in 
handicraft pursuits, such as turning, fitting, pattern- 
making, cabinet-making, moulding, and smithwork. 
Compared with the engineeringschoolsin Londonand 
the manufacturing towns of the north this is a very 
poor course of instruction, and it is to be hoped that 
it will be improved upon. We have written again 
and again on the futility of such a training as this 
to make a man an engineer capable of dealing with 
the requirements of modern practice. It would 
stand him in excellent stead if he were intending 
to emigrate, or to manage a small workshop in some 
out-of-the-way part of the globe. But it may be 
assumed that an engineer who has a university 
training aspires to higher things than these, and 





that he will seek his practical education under 
more advantageous conditions. It is understood 
now that the most valuable adjunct to lectures 
is a physical laboratory in which engineering pro- 
blems can be studied on a large scale, and it is to 
be hoped that such an establishment will soon be 
added to the present workshops, which may cer- 
tainly be curtailed to provide for it. We scarcely 
imagine that Cambridge will ever be able to rival 
University College, Liverpool, in this respect, but 
a great deal may be done by an able professor with 
a moderate plant, if the idea be impressed on the 
pupils that they are to make researches and not 
make toys and models. The appointment will be 
made on some date between October 29 and 
and November 12; due notice as to the form of 
application will appear in our columns. The value 
of the professorship, which is not confined to 
members of the University, is 7001. a year, and 
there is the probability of a professional fellowship 
in addition. 


THE AINLEY-OAKES SQuaRE DRILLING MacuHINEs. 

There have been attempts at various times to 
devise a drill which would cut square holes with the 
same facility that round holes are drilled. The 
idea has been a favourite one with inventors, but 
hitherto no great amount of success has attended 
their efforts. During the present week the Ainley- 
Oakes Square Drill Syndicate, Limited, have been 
showing two such machines at 3, New Broad-street, 
London. These bear each a general resemblance 
to a drilling machine, but the spindle instead of 
revolving in close-fitting bearings has a peculiar 
motion which causes it to cut out a square hole. In 
the earlier type of machine the spindle is fed down 
through along rotating sleeve ; this sleeve is made 
to follow a path of peculiar form by means of a cam 
at each end running in asquare hole. The method 
of setting out the cams is thus explained: ‘‘A 
square hole is described equal to the hole to be 
drilled. From any point in one side of the square 
an arc of a circle is described with a radius equal 
to the side of the square. From the points where 
this arc intersects the sides of the square, other 
equal ares are described completing the curve 
triangle. The square in which the cam is to 
revolve in now drawn and from each of the 
vertices of the curve triangle two arcs are 
described which complete the figure shown. The 
point of the tool, which cuts with one edge only, 
must be situated beneath one of the angles of the 
triangle.” There are a separate pair of cams and a 
separate tool for each size of hole to be drilled. 
Five sets of cams are fixed on the spindle, and any 
set of them can be placed opposite the bearing 
plates. The later form of machine, which is the 
invention of Messrs. Tyler and Ellis, is simpler in 
its construction, and will drill any sized hole within 
the range which it covers. In the upper bearing 
there is a short hollow spindle which is driven by 
gearing. Through this spindle there passes a long 
hollow spindle, carried near its lower end in a ball 
bearing which allows considerable freedom. At the 
upper end of the spindle there is a roller which runs 
in a fixed cam path, and is held up to it by springs, 
which connect the spindle with the hollow driving 
spindle. The effect of this arrangement is that 
while the spindle rotates, it also rolls round in the 
ball bearing, and its lower end describes a geome- 
trical figure. The drill spindle proper is within the 
second spindle, and carries a cutter, the cutting 
edge of which terminates on the centre line of the 
spindle. As the central spindle is raised or lowered 
it decreases or enlarges the size of the hole drilled, 
while the whole drill head is lowered to give the 
feed. Last Wednesday the drill was exhibited, but 
while we were present it was only working on gun- 
metal, which, of course, was not sufticiently hard to 
afford a conclusive test of its qualities. The speed 
of cutting appeared to be slow, and the sides of 
the square were not quite straight when narrowly 
examined, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The leading feature of the 
Glasgow pig-iron warrant market last Thursday forenoon 
was a “squeeze” in Cleveland warrants. It appears that 
there had been a considerable oversold account in those 
warrants, as the principal holders intimated through their 
brokers that they cous 2) call up their warrants that day 
the ‘‘Lears” were anxious to purchase. As available 
warrants were scarce, the price rose in the course of a 
couple of days 2s. 6d. per ton. Business was done in the 
course of the forenoon on Thursday at 43s. 9d. up to 45s., 
which was the quotation at noon—a rise compared with 





the finishing price of the previous day of 1s. 3d. per ton. 
Scotch warrants gained 1d. per ton, but hematite iron 
was unchanged in price. In the afternoon the firmness 
was maintained. Scotch warrants closed at 45s. 2d. per 
ton cash, an advance of 3d. compared with the previous 
day’s close. Cleveland iron at the close at 45s. was 1s. 3d. 
r ton up, and hematite iron at 51s. 3d. was 3d. per ton 
igher. The excitement which was occasioned in the 
iron market through the calling up of the Cleveland war- 
rants from the ‘‘ bears” continued to some extent on 
Friday, but prices were not much affected by the abnor- 
mal condition of affairs. Most of the ‘‘ bears” settled 
their accounts privately. As regards Cleveland warrants, 
however, the market was completely disorganised, and the 
closing price-—namely, 42s. per ton—was 3s. under that of 
the preceding day. In Scotch iron there was a fall of 14d. 
per ton. The settlement prices at the close were—Scotch 
iron, 45s. 14d. per ton; Cleveland, 42s. ; hematite iron, 
51s. 8d. per ton. Those dealers who were oversold had to 
submit to very stiff fines; indeed, 1s. per ton was freely 
paid for loans till Monday, but some accounts were closed 
on which the losses were still heavier. Monday’s market 
was decidedly inactive, and the forenoon proceedings 
were quite devoid of interest. At the afternoon market, 
while the quotations stiffened a little, there was no repe- 
tition of the ‘“‘squeeze” that prevailed in the latter part 
of last week. Scotch warrants were 1d. per ton cheaper 
in the forenoon, but that loss was more than recovered in 
the afternoon, when the market closed strong. After last 
week’s excitement Cleveland warrants were almost 
neglected, and in hematite iron also there was very little 
doing. Theclosing settlement prices were—Scotch iron, 
45s. 3d. per ton; Cleveland, 42s. 3d.; hematite iron, 
51s. 6d. per ton. There was a firm feeling in the market 
esterday, although the business done was small in extent. 
cotch iron improved in price 34d. per ton, and hematite 
iron 5d. bad ton. There was another slight ‘‘squeeze” 
made in Cleveland iron, and although only one quotation 
of business done was given, the closing quotation showed 
an advance of 9d. per ton from the previous day’s close. 
The settlement prices at the close were—Scotch iron, 
45s. 6d. per ton ; Cleveland, 43s.; hematite iron, 5is. 104d. 
cag ton. The firmness in the pig-iron market seems to 
e gathering more strength, prices closing 3d. per 
ton higher at the forenoon meeting of the ring to-day for 
Scotch iron. The price of Cheval was unaltered at 
43s., but the price of hematite iron gained another 1d. at 
51s. 1ld. Prices were a trifle stiffer in the afternoon and 
the close was buyers at 45s. 10d. per ton cash for Scotch 
iron, 46s. for Cleveland, and 52s. 14d. per ton for hema- 
tite iron, being an advance all round; and the price of 
No. 1 Gartsherrie was raised 1s. per ton. The following 
are a few of the current quotations for makers’ special 
brands: No. 1 Gartsherrie and Glengarnock, 59s. 6d. per 
ton; Clyde and Summerlee, 60s. 6d.; Langloan, 61s.; 
Coltness, 61s. 6d.; Calder, 63s.; Shotts (shipped at Leith), 
62s.; Carron (shipped at Grangemouth), 65s. per ton. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 12,234 tons, as compared with 8090 tons in 
the corresponding week of last year. They included 1530 
tons for the United States, 1449 tons for Canada, 280 tons 
for Australia, 490 tons for France, 567 tons for Italy, 
990 tons for Germany, 797 tons for Holland, 490 tons for 
Belgium, 260 tons for China and Japan, smaller 
— for other countries, and 4541 tons coastwise. 
he number of blast furnaces now blowing is 80 against 
82 at this time last year. Two hematite firms have been 
damped out during the week at Coltness Iron Works. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 698,815 tons yesterday afternoon, 
as compared with 704,746 tons yesterday week, thusshow- 
ing a decrease for the week amounting to 5931 tons. 


Malleable Iron Trade. — There are still complaints 
amongst the makers of finished iron of absence of inquiry. 
During the past week or ten days there has been ex- 
tremely little doingin the way of booking new orders, and 
—- nothing will be done now till after the Glasgow 

‘air holidays, which will begin to-morrow and continue 
over the whole of next week in many instances. It is 
said that some sales of bar iron have taken place at very 
low prices, lower, indeed, than had previously been 
touched this year. 


_ The Steel Trade.—The makers of steel are finding very 
little fresh demand for plates and bars, and it is not un- 
likely that in most cases they will at this time give their 
workmen an unusually long holiday on account of the few 
pressing orders on hand. Competition in the steel trade 
threatens to get keener, as the new works in course of 
erection in the Middle Ward of Lanarkshire are being 
pushed forward as rapidly as possible. A further addi- 
tion to the supply is promised by the newly-formed 
Calderbank Company. Itis understood that the directors 
of this undertaking expect to be able to place steel in the 
market by Christmas. For some time back close on 100 
men have been preparing the ground. A few days ago 
the erection of nine gas Fear for the melting fur- 
naces was commenced. The rooting for the new works 
and the heaving machinery are in a forward state. 
Messrs. P. and W. M‘Lellan, Glasgow, hold the contract 
for the roofing. The general manager of this new con- 
cern is Mr. J. W. Wailes, late of the Patent Shaft and 
Axletree Company of South Staffordshire. 


_ New Limited Colliery Concern.—Arrangements are now 
in progress for converting the very extensive colliery 
business of Mr. John Watson, of Earnock (Hamilton) and 
Motherwell, into a public joint stock company. Earnock 
Colliery alone has an output of about 1000 tons of coal 
per day, and _ recently Mr. Watson has acquired the 
ownership of Eddlewood Colliery, which is in immediate 
proximity to it. 


More Shipbuilding Work from Japan for the Clyde.—The 
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Japanese are said to be so well satisfied with the reports 
of their officers on the new war vessel, the Chiyota, re- 
cently launched by Messrs. James and George Thomson, 
of Clydebank, that they are about to order another to be 
built on the Clyde. It is said that it will be a cruiser of 
2000 tons displacement, but the order will not actually be 
given until the Chiyota arrives out in Japan, 


Important Shipbuilding Contracts for Port-Glasgow and 
Dumbarton.—Messrs. George Milne and Co., shipowners 
Aberdeen, have contract with Messrs. Russell an 
Co., Port-Glasgow, to build two steel sailing ships, 
each with a carrying capacity of 2300 tons. <A similar 
order has been placed in the hands of Messrs. M‘Millan 
and Sons, Dumbarton. It is intended that the ships 
should form the nucleus of a new line to be employed in 
the eastern and western general trade. Messrs. David 
J. Dunlop and Co., also of Port-Glasgow, have just 
booked an order to build for a firm in Havannah a 
steamer of 1500 tons. She is to be constructed for the 
carrying of passengers, cattle, and cargo. The "tween 
decks will be fitted with stalls for the cattle. She will 
trade between the United States and the West Indian 
Islands. 
type, and a speed of 16 knots has been guaran E 


Growth of the Steam Trawling Industry.—Two new 
trawling steamers have been launched this week from the 
shipbuilding yard of Messrs Hall, Russell, and Co., at 
Aberdeen. The trawlers, which have been built to the 
order of Mr. Wm. Pyper, Hillhead, a large owner of this 
class of vessels, and others, have each a gross register of 
120 tons, and are of the following dimensions : Length 
over all, 105 ft. ; breadth, 20 ft. ; and depth, 10} ft. The 
trawlers were named the North-East and the North-West. 
Mr. Pyper, who replied to the toast of success to the 
newly-launched vessels, said, *‘ Eight years ago, when the 
trade commenced, which had now reached so very large 
poneerces. the supply of fish landed at Aberdeen by 
ine fishermen and one trawler was under 10,0001. The 
trade had increased by such degrees that during the six 
months of the present year, from January to June, there 
had been landed 76,044 ewt. of fish of the value of 59,7741. 
showing, compared with the returns for the same peri 
of last year, an increase in the trawling alone of 20,000/. 


Bills in Parliament.—The preamble of the Clyde Navi- 
— Bill was passed by a Select Committee of the 

ouse of Commons last Thursday, and the trustees and 
their leading officers are greatly rejoiced over the fact. 
The success of the Bill has been a great discomfiture to 
the Govan Burgh Commissioners, who were the principal 
ary em of the measure. The Ayr Harbour Bill, the 
chief object of which was to legalise the transference of 
the harbour to the Glasgow and South-Western Railway 
Company, has been rejected by the Duke of Richmond’s 
House of Lords Committee this week. Amongst the 
opponents there were certain shipowners and traders in 
Ayr and district, the Caledonian Railway Company, the 
Ardrossan Harbour Company, and the Duke of Portland, 
who is the owner of Troon Harbour. The Glasgow and 
Districts Subways Bill is this week before a committee 
of the House of Commons presided over by Mr. Woodall. 
Some interesting evidence upon it was given yesterday 
and this morning by Mr. Alexander Simpson, the engi- 
neer for the scheme. Subsequently at tohae sitting of 
the committee, Mr. Greathead, C.E., engineer of the 
City and Southwark Subway, gave some valuable 
evidence. 


The Clyde Elevating Platform Ferry Steamer.—This 
novel steamer, built by Messrs. William Simons and Co., 
Renfrew, was put on her station to-day, and her runs 
across the Clydeat Finnieston Ferry, carrying Lord Provost 
Muir in his carriage, and a number of other vehicles, the 
Clyde Trustees, and many other public citizens, turned 
out to be a most amazing success. Mr. Deas, the builders, 
and the trustees, more especially the convener of the 
—— Committee, have great reason to be proud of the 
vessel, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Institution of Mechanical Engineers.—The summer 
meeting of this Institution is to be held in Sheffield on 
the 29th. The Reception Committee is composed of the 
the Mayor, the Master Cutler, the Chairman of the 
Chamber of Commerce, the local members of Parliament, 
and a number of the manufacturers of Sheffield and the 
immediate vicinity. Several of the large firms have sub- 
scribed very handsome sums towards the expenses in con- 
nection with the visit of the members of the Institution. 

Chesterfield and Midland Counties Institution of Engi- 
neers.—The annual general meeting of the members of the 
above Institution was held on Saturday in the lecture 
room of the Stephenson Memorial Hall, Chesterfield. Mr. 
George Lewis, of Derby, presided. The following are the 
officers for the year: President, Mr. John Jackson, J.P.; 
vice-presidents, Messrs. Geo. Hewitt, W. D. Holdford, 
H. Lewis, J. A. Longdew, M. H. Mills, and G. E. Coke; 
councillors, Messrs, K. Eastwood, 8. Alsop, G. S. Bragge 
C. H. Oakes, C. H. Deacon, H. Fisher, G. Howe, an 
H. Walters—Mr. Jackson delivered his presidential 
address. Mr. Stokes observed that the address was a 
most valuable one, because it would enable students, or 
members who desired to write papers, to see what a wide 
field they had for their powers. 


Derbyshire Colliery Banksmen and their Wages—Confer- 
ence at Chesterfield.—On Saturday a conference of colliery 
banksmen from most parts of Derbyshire was held at 
Chesterfield for the purpose of considering and taking the 
necessary means to secure an advance of a further 5 per 
cent. in the first week in August along with the miners, 
The following resolution was passed: ‘‘ That Mr. Haslam 


Her engines will be of the triple-expansion | d 





be asked to send a pertinent circular to all employers and 
managers in Derbyshire, claiming the men’s nght to the 
advance, and pointing out the undesirability of friction 
and possible stoppage of collieries over a matter of this 
kind, when it is so plainly evident that our claims are 
equitable and just.” 


Dispute at Rotherham Wagon Works.—Between forty 
and fifty of the workmen of Messrs. Harrison and Comm, 
wagon builders, the Holmes, Rotherham, are on strike 
owing to a dispute between them and the manager. It 
is stated to have arisen through the giving of notice to 
one of the men, which was thought by other workmen to 
be due to the active part he had taken in connection with 
labour organisation. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
good attendance on ’Change, and the tone of the market 
was fairly cheerful, but the amount of business actually 
one was not very great. The general quotation for 
No. 3 g.m.b. Cleveland pig iron was 42s, 6d. per ton, and 
business was done at that figure both for prompt and 
forward delivery. Middlesbrough No. 3 warrants were 
43s. cash buyers, but little or no business was done 
in them. The majority of Cleveland warrants are still 
held by one or two persons who can influence the price 
of them almost as they wish, consequently people 
doing legitimate business do not take a great deal of 
notice of warrant quotations. No. 3 Cleveland pig iron 
is becoming very scarce, and the price, as compared with 
other qualities, is high. In consequence of this Lincoln- 
shire iron is now being imported to Middlesbrough. It 
is many years since such a state of affairs existed, and 
several people hope that we shall not see much Lincoln- 
shire iron brought into the Cleveland district. Pro- 
ducers of iron still consider prospects satisfactory, and 
express the belief that matters will improve. The Con- 
tinental demand just now is only poor, but this is what is 
poy expected. To-day the market opened steady, and 
ew transactions were recorded at 42s. 6d. for prompt f.o.b. 
delivery of No. 3 g.m.b. Cleveland pig iron, but after- 
wards a small quantity of that quality was sold at 43s. 
The general quotation, however, was 42s. 9d., and buyers 
were to be found at that price. Middlesbrough No. 3 
warrants were steady throughout the day at 43s. cash 
buyers, but no business was recorded. Grey forge iron is 
very quiet, the demand being poor. It is obtainable 
at 41s. Hematite iron is rather quieter, but producers here 
still ask a few shillings per ton more for east coast brands 
than west coast warrants can be purchased at, and some 
makers are not very anxious to sell a great deal just at 
present. 


Manufactured Iron and Steel.—Since our last notice a 
slight improvement has taken place in some of the 
branches of these important industries, but quotations 
continue very low and unremunerative. Manufactured 
iron producers, however, speak very hopefully of the 
future, and state that inquiries concerning new work are 
pretty numerous. Fresh orders, however, of any moment 
are not easily obtained. Common bars are 5/. 15s. per 
ton ; best bars, 6/. 5s.; ship plates, 5/. 5s.; and ship 
angles, 5/. 5s. The steel pens is steady. Heavy railsare 
still quoted 5/. per ton, but some makers now ask 5/, 2s. 6d. 
It is reported that large orders on Canadian and Australian 
account have recently been placed with a couple of local 
firms, but competition for the contracts has been so great 
that it is said little if any margin has been left for profit 
on the orders. Steel ship-plates are quoted 61. 2s. 6d. to 
61. 5s. per ton. 


Engineering and Shipbuilding.—Engineers and _ship- 
builders in the north are still fairly well occupied, but 
few new orders have been booked of late, and it is feared 
that unless orders are more plentiful ere long one or two 
firms will be obliged to close certain parts of their esta- 
blishments. It is hoped and believed, however, that 
matters will not go so far as that. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The inquiry for steam coal has been compa- 
ratively limited. The best qualities have made 14s. to 
14s. 6d.; and dry coal 13s. to 13s. 6d. per ton. There 
has been little passing in the house coal trade; No.3 
Rhondda has made 13s. 6d. per ton. Foundry coke has 
been in fair demand at 22s. 6d., and furnace coke at 
19s. 6d. per ton. There has not been much inquiry for 
patent fuel. In the manufactured iron and steel trade 
prices have not experienced much change. 


The *‘ Ringdove.”—On Thursday, the Ringdove, gun- 
boat, was taken outside Plymouth breakwater for an 
eight hours’ natural draught trial of her machinery. The 
vessel went through her trials several months since, and 
on its being found that her boiler tubes were leaky, the 
Admiralty ordered new tubes to be fitted. This work 
has since been carried out, and the results of Thurs- 
day’s trial go to show that the difficulty has been 
removed. The engines worked well, and a mean speed 
of from 124 knots to 13 knots was obtained. The average 
steam pressure was about 135 lb. and the vacuum 264 in. 
According to the contract the engines, constructed at 
Keyham Factory, were to develop 720 horse-power with 
the natural draught. The average power obtained on 
Thursday, however, was 822. The average number of 
revolutions was 167. There were no symptoms of leaky 
tubes during the trial. 

Seend.—There is some talk of reopening iron works in 
this locality, where a good trade was done many years 
since. Coal has been discovered in the neighbourhood 





More Cruisers.—The Lords of the Admiralty have re- 
solved that two of the new cruisers to be laid down next 

ear, in accordance with the scheme for increasing the 

Navy, shall be of the Arethusa type. They will each be 
of 3750 tons displacement and 5000 horse-power. They 
will have a length of 300 ft., beam 46 ft., and a draught of 
20 ft. Their boilers and engines will be placed well below 
the water line, and the armaments will consist of ten 6-in. 
breechloading guns and two 22-ton guns. 


Welsh Blast Furnaces.—There are 111 blast furnaces in 
North and South Wales, and the number in blast in June 
was: North Wales, 6; South Wales, 38. In Glamorgan- 
shire there has been one furnace blown in since March, 
viz., that of the Briton Ferry Works Reconstruction 
Company. The Amman Iron Company has blown out a 
furnace during the same period, and a furnace has also 
been blown out in Monmouthshire by the Tredegar Iron 
and Coal Company, Limited. At the present time four 
furnaces are being built in Glamorganshire—one by the 
North’s Navigation Collieries (1889), Limited, and three 
by the Dowlais Iron Company. In Monmouthshire the 
Blaenavon Company, Limited, is building a furnace. 


Torquay.—Torquay pier and harbour works, for which 
Messrs. Cochrane = se sa et the contractors, 
are p ing satisfactorily, 170 ft. of the quay wall and 
30 ft. of the pier having been completed. 


Bridgewater Railway. — Colonel Rich, Government 
inspector of railways, visited Bridgewater on Monday 
for the purpose of making an official inspection of the 
newly constructed line known as the Bridgewater Rail- 
way, extending from Bridgewater to the bee gm Station 
of the Somerset and Dorset Railway, worked jointly by 
the London and South-Western and the Midland Railway 
Companies. These companies, it is understood, have 
entered into an agreement with the promoters to work 
the new line at 50 per cent. of the gross receipts, and to 
allow, in addition, out of the receipts from traffic passing 
on to their own lines, a rebate not exceeding 3900/. a year, 
until the original shares have received 44 per cent. The 
Bridgewater Station of the new line is approached from 
the Bristol road just beyond the junction of the Bath and 
Bristol roads, at the end of Monmouth-street. Commu- 
nication with the river side is afforded by a siding 
running down to a substantial timber wharf situate on 
the fore shore of Castle Field, the river being thus 
‘* tapped” below the docks and the communication works 
of the Great Western Railway Company. The wharves 
are ——s with ample siding accommodation and fur- 
nished with means for quickly unloading vessels. The 
engineers were Messrs. Wells, Owen, and Elwes, of 
Westminster Chambers, London; and the contractors, 
Messrs. Cutbill, Son, and De Lungo, of London. The 
length of therailway between Bridgewater and Edington 
Stations is 7} miles, and including all sidings, &c., there 
are between nine and ten miles of permanent way. 

Treforest.—The Forest Iron and Steel Company has 
blown out a furnace. It is expected that some other fur- 
naces will also be extinguished. 





Wiike’s Poite-Finpinc Parer.—We have received 
from Messrs. O. Berend and Co., of 61, Fore-street, 
London, a book of Wilke’s pole-finding paper. If a strip 
of this paper be saulentnd Yes the tongue or by water, 
and then be touched by the ends of two wires in which 
there is a difference of electromotive force, a red spot will 
xppear at the point touched by the negative wire. This 
spot shows which wire should be connected to the lower 
carbon in an electric lamp, or to the article to be plated in 
a bath. The use of pole finding paper will obviate 
mistakes in connected up secondary batteries, and in 
many other ways. It forms a very portable detector. 


MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RaAIL- 
way.—The support of the Nottingham Town Council was 
invited on Tuesday to a proposal for extending the Man- 
chester, Sheffield, and Lecuahion Railway to Ayles- 
bury, in Buckinghamshire, where a junction is proposed 
to be effected with the Metropolitan Railway. The im- 
portance of this project can scarcely be over-estimated, 
and it is strange that it has received so little attention. 
The Manchester, Sheffield, and Lincolnshire has grown 
tired of being simply a second-rate provincial concern, 
and is now endeavouring to become a fourth great arterial 
line between the metropolis and the North of England. 
Sir E. Watkin, the chairman of the Manchester, Sheffield, 
and Lincolnshire, is also chairman of the Metropolitan, 
so that there is every prospect of an intimate union being 
established between the two undertakings. It is obvious 
that if such a union takes place, the Manchester, Sheffield, 
and Lincolnshire would have great traffic resources at its 
dis 1, as it would be brought into ready communication 
with well-nigh every part of London. It would probably 
be necessary, however, to provide considerable additional 
accommodation and facilities upon the Metropolitan 
system, which is little adapted at present for the carriage 
of any considerable quantity of heavy goods. The Man- 
chester, Sheffield, and Lincolnshire has already acquired 
Parliamentary powers for greatly extending its undertak- 
ing ; and while it is establishing itself at Nottingham in 
one direction, it has pushed into North Wales in another. 
The Manchester, Sheffield, and Lincolnshire has in short 
developed into what railway men term ‘‘a fighting com- 
pany.” It is ambitious, and will be content with nothing 
short of a foremost place in the railway world. We 
may add that the length of new line which will require to 
be constructed to establish a connection between the 
Manchester, Sheffield, and Lincolnshire and the Metro- 
politan system is about eighty miles. The construction 
of this mileage is expected to occupy the attention of Par- 
liament in the session of 1891. 
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ALIGNMENT OF DUNMAIL RAISE 
TUNNEL. 

Tue Dunmail Raise Tunnel is at the head of the 
line of > water from Thirlmere to Manchester, and is 
three miles long (5186 yards). The tunnel begins at 
the straining well, which is about 66 ft. deep, and 40 ft. 
in diameter, and which is connected with the lake by 
a short length of tunnel. There is an angle at Wyth- 
burn (about # mile), at which point is a shaft 35 yards 
deep ; there is also a second angle at Dunmail Raise 
(about 2 miles) but no shaft. Driving was carried on 
from the shaft at Wythburn, and from the south end 
or tunnel outlet, and the junction was made on the 
9th inst., the driving (by machinery) having occupied 
about 44 years. 

The line from the shaft was given by two lines hung 
down from the surface; these lines were 6 ft. 9 in. 
apart, and this base had to be produced a distance of 
1518 yards. The error, after the junction had been 
made, proved to be 8} in., being equivalent to an error 
at the base of 4; in.; the lines themselves, which 
were 35 yards long, were 3, in. in thickness, 

WYTHBURN 
AFT 
Point of meeting 
d ANGLE 4: 


The line from the south end ran in straight for 
17154 yards, and then made anangle, running on 7174 
yards to the junction. In order to find the position 
of the angle in the tunnel, it was necessary to mea- 
sure the distance on the surface very accurately ; this 
was done with 10-ft. rods, plumb line, hand level, &c. 
The ground was irregular and fell through a height of 
250 ft. The measurement so made was then taken 
back up the tunnel, altogether a distance of nearly 
two miles. At the point thus found the angle was set 
out. As before stated, the error at the junction was 
84 in. The tunnel is7 ft. high and 84 ft. wide. 

The discrepancy in the levels at the junction was 
2 in. exactly. 

The results were necessarily affected by the circum- 
stances under which the observations had to be made; 
the chief difficulty was, of course, the dynamite 
smoke, which was always present more or less, espe- 
cially in the heading from Wythburn, where the steam 
from the pump prevented the smoke from rising up 
the shaft. It was no unusual thing to wait by the 
theodolite for two hours, waiting for the distant 
object to appear, although it might not be more than 
400 yards off ; it would generally appear for a very 
short period, sometimes only two minutes, and then 
disappear altogether. 








MISCELLANEA. 

Durine the first half of the present year 1898.6 miles of 
new railway have been laid in the United States, 73.9 in 
Canada, and 234 miles in Mexico, making a grand total of 
2206.5 miles for the North American continent, 


In the irrigation canals of India the water flows with a 
velocity of 1} ft. to 2 ft. per second, in light sandy soil. 
In more stable soils a velocity of from 24 ft. up to 4 ft. is 
adopted. 


In his Naval Annual just issued, Lord Brassey states 
that it is understood that the Admiralty do not intend to 
order any more of the 110-ton guns, one of which bent 
during her firing tests. 


The Imperial British East African Company has ap- 
pointed Mr. J. R. Dudley M‘Allister its engineer, to 
carry out the construction of the railway to which Mr. 
Stanley alluded in his speeh at Newcastle, extending from 
Mombasa, on the coast, to Lake Victoria Nyanza, a dis- 
tance of about 400 miles. Mr. M‘Allister has already 
left London en route for Mombasa. 


We regret to state that the House of Lords have refused 
to pass the preamble of the London Central Railway Bill. 
This action was not altogether unexpected, as the landed 
interests which are so largely represen there were 
indignant at the idea of a railroad being made in this 
country without their being able to claim compensation 
for right of way, &c. 


At a special meeting of the Alvaston Local Board, held 
last Friday, July 11th, it was decided to instruct Mr. W. 
H. Radford, of Nottingham, to prepare a scheme for the 
sewerage of the district. ‘The district to be drained 
includes a rapidly increasing suburb of yon Mr. W. 
H. Radford has also been requested by the Mold Local 
Board to draw out a scheme for the sewage disposal of 
the whole town of Mold, and for the sewerage of a portion 
of it. On Monday Mr. Radford met the members of the 
Board and inspected the whole of the district, and he 
will take levels and prepare a scheme forthwith. 


The narrow gauge Denver and Rio Grande Railroad 
will shortly be altered to the standard throughout its 
entire length. The history of this line is interesting. It 
was originally built through a territory without competi- 
tion, forming a complete system in itself and doing a 
large business at high rates. The road was located so 
that the break in gauge did not cause any great annoy- 
ance or expense. As time went on, however, other lines 
entered its territory, and the competition with these new 





lines has compelled it to bring its gauge up to the 
standard or retire from the fight. 

The directors of the Edison and Swan United Electric 
Light Company, Limited, have decided to recommend ‘‘a 
dividend at the rate of 7 per cent. per annum on the A 
shares for the half-year ending June 30, 1890 (making 
7 per cent. for the year) and a further dividend of 4 per 
cent., in completion of payment of arrears of cumulative 
preference dividend for the year ending June 30, 1884, 
and a further dividend of 4 per cent. in respect of arrears 
of cumulative preference dividend for the year ending 
June 30, 1885, free of income tax, all to be distributed in 
accordance with the provisions of Clause 87 of the Ar- 
ticles of Association.” 


On the Central Pacific Railroad the cylinders of the 
locomotives have been utilised to increase the supply of 
air to the brakes. This is accomplished by reversing the 
engines on down grades, thus causing the cylinders to 
act as air compressors, driving large volumesof air into the 
train pipes and reservoirs. To accomplish this a pipe is 
taken from the top of the steam chest toa pene hd cer 
valve, and thence to the air drum on the locomotive. 
The reverse lever is on ordinary occasions hooked about 
one notch back from the centre. This arrangement has 
been in use about a year, and is said to answer its pur- 
pose very well. 


From the report of a committee appointed by the Ameri- 
can Boilermakers’ iation to consider the question of 
manholes, it would appear that American practice is in 
this particular pet 50 behind date. The committee 
report that ‘‘manholes (doors?) should be made of cast 
metal of proper thickness and size for the purpose in- 
tended. Manholes, when practicable should be inserted 
in the boiler heads, and the boiler heads should be properly 
reinforced by wrought metal containing not less than 
one-third more square inches of area than the openin, 
cut-out.” From this it would appear that the presse 
a gga now so common here are still unknown in the 


The railway question in Norway has at last been satis- 
factorily dealt with by the Norwegian Parliament, which 
prior to its prorogation passed four new railway Bills, 
three of which are State railways and one a private line. 
The State railways are Kongsvinger-Flisen, Christiana- 
sand-Byglandsfjord, and icenmer-iet | the private 
line is between Hamar and Lillehammer. The more im- 

rtant question of the large Bergen Railway has been 

eft in oe mm for the present, but a further grant has 

been voted for continued examinations in connection with 
this line. There is great rejoicing in those ports, which 
have been favoured by the recent voting, which showed 
substantial majorities for all the lines. 


Ina paper read before the American Institution of 
Mining Engineers, Mr. Oberlin Smith describes a num- 
ber of experiments on “Aluminium in the Drawing 
Press.” Amongst other experiments, Mr. Hobbs, of the 
Union Metallie Cartridge Company, ran several pieces of 
aluminium through the dies used in making brass car- 
tridges, and reports that: ‘‘ The metal does not appear to 
stand nearly as much strain as brass or ‘ gilding,” but in 
drawing will apparently stand much more than either 
without annealing.” r. Smith’s own experiments con- 
firm this, and he concludes that aluminium is particularly 
well adapted for treatment in the drawing press. One of 
its chief advantages is that it can be worked with very 
little annealing. 


‘The new Cuxhaven Harbour will soon be a reality. It 
will be on a large scale and will have sufficient depth for 
the large ocean steamers to get alongside the quay. There 
will also have to be sufticient accommodation so that it 
can serve as a harbour of refuge. The entrance will be 


100 metres broad and 300 metres long, and the area of the I 


harbour will be about 60,000 square metres. There is also 
under contemplation a new railway line, parallel with the 
shore as far as the railway station. A time of three years 
is calculated for the completion of this harbour and one 
~~ for the extension, which will be effected in the har- 

ur for fishing vessels. The cost is calculated at 
7,500,000 marks (375,000/.), which will be covered by a 
loan. An extensive dredging of the Nether Elbe is also 
under ventilation. 


The Scandinavian engineering and shipbuilding esta- 
blishments are on the whole very fully employed, and 
even quite recently good orders have been refused owing 
to pressure of work. Not only are a large number of 
steamers, small and large, in hand, but a great man 
important industrial installations have been and are still 
going on. The building of new, and the extension of old 
wood pulp manufactories have furnished a lot of work for 
the manufacturing engineers, and these are by no means 
the only specialities, which are being energetically pushed. 
In Sweden several new railways, both State and_ private 
lines, are in course of construction, yielding much work, 
such as iron bridges, rolling stock, rails, &c. The manu- 
facture of railway carriages and trucks has become an 
important industry at several works, 


A remarkable gun has just been experimented with in 
Belgium before the Minister of War and his staff. It is 


reported to have been the invention of M. Giffard, | Th 


of injector fame, and its principal peculiarity is that 
liquefied carbonic acid gas is used to expel the bullet. 
Liquid carbonic gas would no doubt be an ideal smoke- 
less propellent, but in the absence of fuller informa- 
tion we should expect that there would be a difficulty 
in attaining any very high velocity, at least if the 

is not heated up in some way. Carbonic acid liquefies 
at from 36 to 70 atmospheres, according to the tempera- 
ture, or say at from about 400 lb. to 1000 lb. per square 
inch, whilst the pressure reached in the chamber of guns 





4 fine-grained powder often exceeds 20 tons per square 
inch, 


The usual monthly meeting of the London Association 
of Foremen Engineers and Draughtsmen was held in the 
Cannon-street Hotel on Saturday, the 5th inst., at 7 p.m., 
when the chair was taken by the president, Mr. J. E. 
Bartle. The balance-sheet for the past half-year, which 
showed a balance to the good of about 100/., was submitted 
to the meeting and approved, and Messrs. Wood, Rey- 
nolds, and k were elected members of committee for 
the next twelve months. After the usual business a paper 
on ‘* Recent Improvement in Gas Engines” was read by 
Mr. Henry T. Crew, in which the history of the gas 
engine as a motor was sketched, and the latest. improve- 
ments described. Amongst the engines described were 
the Otto, the Atkinson, and the Linford engines. At the 
conclusion of the reading, Mr. Batey, Mr. Powrie, and 
others criticised the paper, and the proceedings closed 
with a vote of thanks to Mr. Crew for his interesting and 
instructive paper. 


In a paper recently read before the ninth annual meet- 
ing of the Association of ee Telegraph Superin- 
tendents, at N ne Falls, Mr. W. F. Taylor, of the 
Pennsylvania Railroad, contrasts the comparative advan- 

es of electricity and of the various high candle-power 
oil lamps for lighting railway wrecks. The Pennsylvania 

i have an electric light car specially designed for 
this work. It has a 15 horse-power boiler, a 15 horse- 
power Westinghouse automatic engine, and a 10 light 

eston dynamo. The crew consists of an engineer and 
four linemen. In one case seven lamps with three- 
eighths of a mile of wire were put into service at the scene 
of a wreck in one hour. Other cases where more wire 
had to be strung took one hour and thirty minutes. In 
more favourable locations six ge have been set going 
in thirty-five minutes. The cost of the car was 2500 dols. 
For general use, however, Mr. Taylor thinks that portable 
oil lights, having an aggregate of 3000 candle-power, will 
be found the most convenient method of lighting a wreck. 


At the recent convention of the American Society of 
Civil Engineers, Mr. Arthur Pew described what he 
called the ‘cheapest railway in the world,” a line laid 
down between Dublin and Wrightsville in Georgia. The 
distance between the two termini is 19 miles, and the cash 
available for its construction was but 17,000 dols. It was 
assumed that the rails and rolling stock would be sup- 
plied by the Central Railway of Georgia, and hence the 
whole capital could be expended on making the roadbed. 
Work was commenced with 40 convicts, who were paid 
ldol.aday. The grading cost 9 cents per cubic yard 
and the sleepers 19 cents each, being cut from trees - 
within 200 yards of the ‘“‘right of way ;” timber for the 
trestles was similarly obtained. The cost of engineering 
for the whole road was about 1114 dols.; 114 miles of the 
road when ready to receive the rails cost 1164 dols. ae 
mile. The rails, weighing 40 1b. per yard, were furnished 
and laid for 1800 dols. per mile. The whole 19 miles were 
completed at a cost of 1599 dols. per mile. 


Some important improvements have recently been made 
in the sewage — of Pendleton, near Man- 
chester. Hitherto the whole sewage of this district, 
which though not large in amount was of an exceptionally 
offensive character, was discharged in its raw condition 
into the Irwell, but some time ago the Local Board decided 
to erect works for its purification. Designs were got out 
by the late Mr. R. Vawser, of Manchester, and on his 
death Mr. T. S. McCalhun, A.M.I.C.E., succeeded as 
engineer to the works. ‘The system of purification 
adopted is that of the International Water and Sewage 
Purification Company, Limited, who exploit one of the 
numerous chemical processes now being used for sewage 
purification. The works under notice consist of four tanks 
into which the sewage is passed for precipitation after the 
proper supply of chemicals has been added to it. The 
mixing is accomplished by an automatic mixer patented 
by Mr. C. H. Belve, M.I.C.E., who is the consulting 
engineer to the company. From the tanks the sewage is 

on to a series of filters, which have an aggregate 

area of 144 square yards. The purified effluent from these 

filter beds is then passed off into theriver. Works on the 

same system, though on a somewhat larger scale, have 
so been erected at Swinton. 


The new Italian battleship, Andrea Doria, underwent 
her full power steam trials on Thursday, July 15, off 
pa he, the Ruggiero di Lauria, and the Francesco 

orosini form a group very similar in design to the 
Admiral class of our own Navy. They are of 11,000 tons 
displacement, 328 ft. long, and 65 ft. 4 in. beam. Their 
engines, 10,000 horse-power, were intended to give them 
a maximum speed of 16 knots. The armament exceeds 
anything we have hitherto attempted, or are likely to 
attempt, consisting as it does of four 110-ton Elswick guns, 
mounted in two barbettes, two 6-in. quick-firing guns, and 
twelve machine guns. The machinery of the Andrea Doria 
and the Ruggiero di Lauria is by Messrs. Maudslay, Sons 
and Field, of ambeth, and is of the three-cylinder inverted 
triple-expansion type, working twin screws, and fitted 
with Joy’s patent valve gear. Steam is supplied by eight 
large double-ended boilers, arranged in closed stokeholds. 
e Andrea Dorea left the Gulf of Spezia at 10 a.m., in 
charge of Admiral Turi and Captain Granville. of the 
Italian navy. Everything weekel well, and an air pres- 
sure in the stokeholds of only ? in. was found quite suffi- 
cient to maintain the power required. The result of the 
day’s run was a mean horse-power of 10,500, and an 
average speed of 16.1 knots. The coal was unpicked, and 
the stokers were Italian. The preliminary trials of the 
Re Umberto, 20,000 horse-power, are expected to take 
= in a few weeks’ time at Naples. She also is engined 

y Messrs. Maudslay. 
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BOILERS OF THE RUSSIAN IRONCLAD 
CONSTRUCTED BY MESSRS. ROBERT 
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«“SINOPE.” 
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NAPIER AND SONS, ENGINEERS, 
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ON our two-page plate we give an engraving of the 
triple-expansion engines of the Sinope, an ironclad 
battle-ship just completed for the Russian Imperial 
Navy, | on the present page there are engravings 
of the boilers. The Sinope is a sister a to her prede- 
cessors, the Tchesmé and Catherine II., but she differs 
from them chiefly in being fitted with triple-expansion 
engines. The success of the well-known Aberdeen 
induced the Russian Admiralty as early as 1884 to 
investigate the merits of this system with a view to 
adopting it in their navy, and they entered into nego- 
tiations with Messrs. R. Napier and Sons, the result 
being that the design and construction of the engines 
for the Sinope were intrusted to them. 
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These engines are of special interest as being the 
first triple-expansion engines ordered for a warship, | 
and so thoroughly were the authorities convinced that 
this was the engine of, at least, the immediate future, 
that, shortly shereicd, the construction of three sets | 
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140244 | event of an inrush of water to any compartment a few 
| minutes would elapse before the water could flow from 
| one stokehold to another, or to the engine-rooms, giv- 

. ing some time in which to shut the doors. A still more 

F ig. 6. important advantage is that the sills are beyond the 
cniciatteaien ipanat ah? C'arert reach of coals and irt, which often render the shutting 
= Placed zigzag of the doors in an emergency somewhat precarious. 
——s = At the same time efficient supervision is not ob- 
eA gGgZ structed. 


The engines, triple-expansion, have soleplates of 
cast steel of a simple form, while columns and diagonal 
stays of wrought iron complete the framing. On the 
top of these columns the cylinders are bolted, two of 
the columns of each cylinder forming the guides for 
the crosshead in the usual way. The crankshaft is of 
Whitworth’s fluid compressed steel in three inter- 
changeable pieces united by a couplings and bolts. 
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364 P tg. 1). varie mY holes As it was considered desirable to have the thrust 
[om Ao. ae amnial blocks well in view of the men in charge of the engines, 
Dp: O 6: O OQ 0 iQ it was decided that they should be placed in the 
pa Ont 1On 10:!. Ore Oy) © :O engine-rooms, which also afforded a most substantial 
, MD Mag DO Oo Oo da seat for them. To meet this the engines were made as 
b+ a. O “Oo 0 Ot. short as possible, with the valves at the side. Under 
O} oO es oO c ere ‘0 these conditions eccentrics were dispensed with, and 
bd: SHO. o oOo @ -O:- O46 Kirk’s valve gear, worked from the connecting-rod, 
——____+— Dh. Brae am, substituted to allow free access to the bearings and a 
ik i Percentage of strength of plate at joint 80. g” , cross age between each crank. Each cylinder has 





a single piston valve of Messrs. Napier’s usual type, 
of triple-expansion engines for the gunboats Taporosets, | olenenneie. the lower piston being made larger than 
Chernomenetz, and Donetz was intrusted to Messrs. | the upper. Reversing is effected by Brown’s combined 
Napier also. The machinery of these was fitted on | gear. f : 
board by the Russian Admiralty at Nicholaeff, where; Each set of engines has two air pumps worked in 
the ships were built. They have been constantly at | the usual way by levers from the crossheads of the 
work for a year, the engines working with marked | intermediate and high-pressure cylinders. 
economy and success. |. The condensers are o brass and are placed alongside 
The engines of the Sinope are vertical, and there are | the cylinders sufficiently high to allow a passage under 
ty v sets, each in a separate engine-room, divided by a | them, the circulating water being supplied by centri- 
vertical bulkhead running fore and aft through engine | fugal pumps of brass worked by independent engines. 
and boiler compartments. The boilers are fourteen | We may mention that these are arranged so that the 
in number, single-ended, ranged with their backs to | pump may be below the floor plates, while the engine 
the middle bulkhead and fired from the wings, having|is placed at the level of the cylinders, by which 
fore and aft bunkers in front of the fires. There are | arrangement not only is the engine-room not crowded, 
three furnaces in each boiler. Cross bulkheads divide | but when used to pump water from the engine-room 
the boiler spaces into four separate stokeholds. We /| they take the water at once without trouble, even if 
may note that though connected re Sli doors, | there is a considerable depth of water in the engine- 
the doors are approached by short ladders, being some|room. : 
little height above the stokehold floor; so that in the| The boilers are not fitted with closed stokeholds, 
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but are worked on natural draught, with an ordinary 
steam jet in the funnel. The boiler pressure is 125 lb. 
to the square inch. The boilers are fed by two sets of 
Worthington pumps in each engine-room, made by 
Messrs. Weir, one set being sufficient for the work. 
These draw from feed tanks, supplied by Weir’s dis- 
tillers with as much fresh water as is necessary to 
make up all losses. In addition there is a feed donkey 
engine in each stokehold connected to the sea for 
prompt use in an emergency. An auxiliary condenser 
with centrifugal and air pump, and the various usual 
fittings, complete the machinery. 

The shafting is of steel and the twin propellers of 
gun-metal. 

The following are the dimensions of the engines and 
boilers : 


Engines : 
High-pressure cylinder 
Intermediate as 
Low-pressure 
Stroke ofeach ... 
Crankshaft 
Tunnel shaft : 
Condensing surface 


Boilers : 
Number (single ended)... 
Total number of furnaces 
Diameter of boiler 
Length i 
Grate area - 
Heating surface... 
Steam pressure ... 


The ship having just been completely finished, with 

uns on board, had a preliminary trial, and the official 
ull-power trials took place outside of Sevastopol on 
May 7, under the direction of a numerous and powerful 
commission, Captain Laveroff being president and 
Fleet engineer Captain Von Gass acting technical 
assessor. The firemen were Russians and also the 
engine attendants, with the exception of a few of 
Messrs. Napier’s trained men to superintend. 

After steaming well clear of Sevastopol, the six 
hours’ full-power trial was commenced and carried out 
without a hitch; the mean indicated horse-power 
being 12,803. At full power a speed of 17 knots was 
attained, and this was considered satisfactory. 

coal consumption trial was next made by the 
commission, the coal consumption being 1.35 lb. per 
indicated horse-power. 

The Sinope, it may be added, belongs to the Black 
Sea fleet. She is of the following dimensions : Length, 
339 ft. 6in.; beam, 69 ft.; and draught, 26 ft. 6 in. 
The displacement is over 10,000 tons. Her armour 
consists of a 16-in, belt at the thickest part, taperin, 
towards the edges and ends and extending right roun 
the hull, joining a 3-in. steel protective deck. On the 
upper deck there is a large pear-shaped citadel with 
armour l4in. thick. In each of the three angles, two 
of which are forward and one aft, there is a pair of 
12-in. 50-ton breechloading rifles, mounted on Mon- 
crieff disappearing carriages. The auxiliary arma- 
ment consists of six 6-in. breechloaders on the gun- 
deck, firing broadside, and one as a stern-chaser, and 
in addition a number of quick firers. There are several 
tubes for discharging torpedoes. 





INDUSTRIAL NOTES. 

Tue general community in the metropolitan district 
has had a shock in consequence of the attitude of two 
very important branchesof the public service in London, 
namely, the metropolitan police and the postal 
employés. The peace, safety, well-being, and com- 
mercial and industrial enterprise of the metropolis 
depend so much upon the conduct and character of 
these branches that any disaffection, from what- 
ever cause, would soon become a serious disaster. 
The crisis has been altogether industrial, not poli- 
tical in any sense of the term. With respect 
to the metropolitan police force everybody admits 
that, taken as a whole, it is an admirable body, 
well-conducted, and trustworthy. It is further ad- 
mitted that the men are sma | with onerous duties, 
that they have enormous responsibilities, that they are 
subject to calls at any time for ‘‘extra duty,” and are 
exposed to all kinds of weather day and night in the 
performance of those duties. There is also a general 
consensus of opinion that the men are not well paid, 
considering their responsibilities, duties, and even 
dangers. St is not universally known that all chances 
of earning an ‘‘ honest penny,” in addition to their pay, 
is denied to them ; even their wives are not allowed to 
engage in business. The restriction is doubtless a wise 
one from a public point of view. The Government 
have proposed a superannuation scheme as a make- 
weight to the smallness of pay, but such allowance is 
only available after twenty-five years of service. The 
men ask some more substantial advantage during 
their service, to enable them to bring up their families 
respectably and comfortably. 

The condition of the postal employés does not excite 





so much sympathy as that of the police, as they realise 
a very substantial benefit at the end of the year in 
Christmas boxes. The amount, however, fluctuates 
very considerably. Here again the men perform very 
responsible duties and are subject to great tempta- 
tions ; and what is more the postal service brings in a 
large revenue to the State. The Postmaster-(ieneral 
has admitted that some of the complaints are well 
founded, and has promised to consider the regulations 
now in force. Ifan arrangement can be arrived at, 
whereby the disaffection can be allayed, the public will 
be benefitted as well as the men. One aspect of the 
case deserves to be considered, and it is applicable to 
the two branches of the service here referred to, 
namely, that the men should be permitted to communi- 
cate more directly with the responsible head of the 
departmentin each case. Werethis possiblefewer causes 
of complaint would arise than at the present time under 
existing conditions. A generous consideration of the 
claims put forward and kindly forbearance on the part 
of the officials from any severe retaliation for faults com- 
mitted, will help to restore harmony where it is so 
much needed, as it must necessarily be in the two de- 
partments of the State upon which the safety and 
well-being of the entire metropolis depend. 


The reports from nearly all the chief engineering 
centres continue to be favourable. The monthly report 
of the Amalgamated Society of Engineers says: ‘‘ From 
nearly all our branches we have received assurances 
that trade continues good and moderate; in some few 
instances it is said to be declining and disputes are pend- 
ing, but these are rare.” It goeson to say that ‘‘ our 
own returns prove that we have still good prospects 
before us, as is fully borne out by the increase of 
members during the past four weeks.” The total 
number of members is now close upon 64,530, of these 
1152 were out of employment from all causes, the 
number on donation benefit being fewer by 295 than 
than they were a month ago. There was also a de- 
crease on the sick fund of 112 and on superannuation 
of 28. The total on the funds were: Out of work, 
1152 ; sick, 1321 ; superannuated, 1882; total, 4355 
members receiving benefit from this excellent union. 
Advances in wages are reported at various places, some 
twelve firms in Leeds have conceded an ‘‘ advance of 
2s. per week, without the slightest evidence of any 
ill-feeling, which makes the acceptance of it all the 
more gratifying,” and for which the executive return 
their sincere thanks. At Doncaster, the managers of 
the Great Northern Railway Company have advanced 
the wages of about 600 workmen from 4s. per week to 
ls. per week each, —— the grade of those em- 
7 da On the Cheshire Lines, in the Warrington 

istrict, the wages of the engineers have been advanced 
2s. per week, and at Rochdale Messrs. Robinson and 
Sons also advanced the wages of the men 2s. per week. 
At Carlisle the hours of labour have been reduced to 
53 hours per week, and at Durham, the firms generally 
have adopted the full Saturday half-holiday, the men 
leaving work at 12 o’clock noon, instead of 1 o’clock 
as formerly, thus conforming to the agreement recently 
made along the north-east coast in the engineering 
trades. 

In the Lancashire district the condition of the engi- 
neering trades shows very little sign of slackening off, 
as a fair amount of activity is being maintained in the 
engineering branches, especially in the stationary 
engine building branches, in special machine tool- 
making, in locomotive work, and in boilermaking. In 
other departments no signs of decreasing employment 
are observable, although it is said that work is being 
completed more rapidly than new orders come to 
hand to take its place. No dispute of any extent 
exists in the engineering trades in Lancashire, but 
Messrs. Walker Brothers, of Wigan, have given a 
second advance of Is. per week to the men in their 
employ. Messrs. James Tomlinson, of Rochdale, 
following the example of Messrs. Robinson and Sons, 
have conceded 2s, per week advance and the men have 
resumed work on the increased terms. 

At Chester the Hydraulic Engineering Company 
have adopted the terms of the Manchester circular as 
regards overtime, the same basis operating generally 
in the district. 

At Leeds and at Halifax a number of engineers who 
were not members of the union, but who went out for 
the advance of 2s. per week, had to be supported, and 
steps were taken to accord these men support by 
means of a special levy. At Otley there are 250 non- 
union men on strike, in addition to members of the 
union, for an advance of 2s. per week; these also are 
to be assisted by the special levy of 6d. per member, 
now being raised for the purpose. Besides the engi- 
neers, members and non-members, there are sixty 
drillers, strikers, and labourers on strike at Otley for 
the 2s. per week advance. At Rochdale a few men 
are still on strike for the advance of 2s. per week, 
though most of the firms have conceded the amount 
asked for. At Halifax the members of the Iron 
Trades Employers’ Association conceded the advance 
of 2s. per week, after a strike of two months’ duration, 





with the further concession that ‘‘no overtime be 
worked.” 


The July report of the Ironfounders’ Society is 
quite as encouraging as that of the engineers. There 
are fewer men out of work, and fewer on the sick fund 
than inthe previous month. The figures stand thus : 
Total members, 14,332; last month, 14,233 ; increase, 
99. On donation benefit, 336; last month, 401; de- 
crease, 65. On the sick fund there were fewer by 
6, on superannuation benefit fewer by 3, and on strike 
of 3. The returns as to the state of trade fully bear 
out the contention that there is very little slackening 
off in industrial activity in the engineering and manu- 
facturing iron trades. Trade generally was good in 
varying degrees in 109 out of 115 places, employin 
13,950 members out of 14,332; it showed improve 
conditions in places employing 200 members over the 
previous month’s returns. The cash balance in hand 
also shows increasing prosperity, the total being 
39,157/., being an increase of nearly 200/., notwith- 
standing the fact that salaries, rent of rooms, and 
other quarterly payments had to be made during the 
past month to the end of June. 

The voting of the members has taken place as to 
whether they will join the National Federation of the 
Tron Trades, the result being that the proposal was 
agreed to by a majority of 6110. This National Fede- 
ration now consists of the engineers, the steam engine- 
makers, the boilermakers and iron shipbuilders, the 
ironfounders, the associated blacksmiths, and the iron 
moulders of Scotland. The Society is now considering 
the question of dispute pay. Some members are not 
quite satisfied with the rule giving donation benefit, 
especially as cases occur in which members came out 
on strike who are not fully entitled to benefit, by 
reason of their not being full members of a year’s 
standing. The newer members seek to be placed on 
the same footing as the old. It is proposed to get over 
the difficulty by a levy, so that all shall be paid alike, 
one out of the ordinary funds, the other out of the 
levies. At the same time there are complaints against 
levies, especially the local levies. 


In the Cleveland district the ascertainment of prices 
shows that the invoice price of No. 3 Cleveland pig 
iron, for the three months ending June 30th, was 
46s. 7.31d. per ton ; the effect of this will be to reduce 
wages by 6} per cent. The wages previously were 25 
per cent. above the standard ; the rates are now reduced 
to 18} per cent. above, which rates will rule the wages 
of the blast-furnacemen during this month and the 
month of August, during which period the sliding scale 
is to continue in operation. A similar ascertainment 
at Glasgow for hematite in Cumberland shows a 
still larger reduction, namely of 18? per cent., leaving 
the Cumberland men only 11} per cent. above the 
standard. These reductions measure a falling of in 
price which indicates a greatly lessened demand for 
pig iron, and consequently might also indicate an 
approach to a slackening off in manufactures in which 
iron and steel are the chief raw materials needed. 

In Scotland, the prospects of the iron trade are 
regarded as brighter than they were; prices are firmer; 
there are fewer fluctuations, and the stores at Glasgow 
are being reduced at the rate of 5000 tons per week. 
The otal uantity in stock is said to be lower than at 
any time for the last five years. Shipments, on the 
other hand, are higher than for any time in the same 
period. It had been expected by the workmen that 
an effort would be made to reduce wages, and it is even 
alleged that the ironmasters had been mange sy be 
secure the co-operation of the coalowners with that 
view ; but no attempted reduction has been proposed. 


The strike at the Maxim-Nordenfelt works at Erith 
and Crayford, in so far as the —— body is con- 
cerned, still continues, although the strike committee 
have abandoned any further interference, all picketting 
being suspended. The shops remain closed to 
members of the union, and efforts are being made to fill 
the works with non-union men. 


The committee of the Bargebuilders’ Union state that 
seven more employers have conceded the terms of the 
men, and they declare that matters are so hopeful 
that if the men are supported a little longer victory 
is certain. The aie has lasted fourteen weeks, 
but only about 100 men are now on the funds. 


The strike committee of the ship-joiners of the port 
of London announce that, after twenty weeks’ struggle, 
a settlement has been arrived at to the satisfaction of 
the men. The strike covered the whole banks of the 
Thames from London Bridge to Gravesend, and was 
for an advance of 6d. per day, from 6s. 6d. to 7s. per 
day; all the firms except two gave in after a very 
short contest ; the two largest firms held out for five 
months. The strike committee ended their labours by 
giving a bonus to the older men who had stuck loyally 
together throughout the dispute, from their strike fund 
at their disposal. Fortunately no kind of intimidation 
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has taken place during the long period over which 
the strike extended. 


The dock labourers in the Sheerness Dockyard are 
protesting against their low rates of pay, and are de- 
manding an eight hours’day. At their recent demon- 
stration the men declared that they could only win 
increased pay and reduced hours of labour by com- 
bination, and they have therefore decided to form a 
trade union for these purposes, 

Matters do not work quite smoothly at the various 
London docks. Further strikes have taken place re- 
cently. At the Royal Albert Docks the men employed 
in discharging the Navarino, belonging to the British 
India Steamship Company, struck for duty money, and 
thirteen were at once discharged, whereupon the 
other men left work. After a few days an arrange- 
ment was temporarily arrived at, whereby the men 
resumed work under a promise that the grievances 
complained of should be considered at a joint meetin, 
at a future date. At the Royal Victoria Docks severa 
disputes have arisen in connection with the Turner 
line of steamers, trading between London, New York, 
Boston, Halifax, &c.; this matter has been relegated to 
a joint committee for settlement. 

The London and India Docks Joint Committee have 
agreed to an interview with the representatives of the 
union of clerks and foremen in their employ, when 
some matters complained of are to be considered, and 
settled, if possible. 





The sea captains of the Tyne, the Tees, and the 
Wear have been complaining of the lowness of their 
pay, and have made representations thereupon to the 
shipowners. The latter have, in most cases, conceded 
the demands made without demur, several of the large 
firms on the Tyne having led the way, soon to be fol- 
lowed by those on the Wear. But the owners complain 
of very low freights, and some declare that the condi- 
tion of the shipping trade does not warrant the higher 
pay demanded. 





In the coalmining districts labour questions are fairly 
quiet. The dispute at the Waterloo Main Colliery, 
which at one moment threatened to be serious, has 
been settled amicably, and a strike averted. A dis- 
pute at the Hartley Bank Colliery, Netherton, has 
also been settled by the action of the president of the 
Yorkshire Miners’ Association. The men of the Try- 
stone Colliery have also arranged some matters in 
dispute, mostly between the manager and the men. 
At the Topcliff Colliery some disputes still exist, but 
efforts are being made to effect a settlement. 

A further advance of 24 per cent. has been conceded 
by the Northumberland coalowners, and has been 
accepted by the workmen. These matters are usually 
amicably arranged in the Northumberland district. 

The Cumberland miners have agreed to a reduction 
of 5 per cent. until November next, on the 3rd of 
which month the amount will be restored to the men. 
It appears that their rates had gone up 5 per cent. 
above the Federation settlement, and the men con- 
sented to forego that amount. 

The Notts miners are quite astonished to find that 
they have to receive 5 per cent. advance in mid- 
summer, hitherto they only got a rise in winter, when 
coal was in great demand. 

In Durham all considerations are in abeyance except 
the contest for the seat of the late Mr. Crawford. Mr. 
John Wilson is the miners’ candidate, and he is an 
able and worthy successor to Mr. Crawford’s seat. 

The recent attacks upon Mr. George Shipton, as 
secretary of the London Trades Council, has ended in 
an altogether unlooked-for result. At the general 
delegate meeting, held a few nights ago, the first since 
his re-election, when such strenuous efforts were made 
to oust him from the position, his salary was, by a 
unanimous vote of the delegates, raised from 40/. a 
year to 108/., a jump as unexpected as it was welcome 
and gratifying to the recipient of the advance. The 
first secretary of the council had nothing a year, and 
paid all his own expenses ; the next secretary had 61. 
per annum, and paid his own expenses, Under Mr. 
Shipton the salary was raised to 30/., then to 40/., and 
now to 108/, per year. 





BOILER EXPLOSIONS IN 1889. 


We have again to acknowledge our indebtedness to 
Mr. E. B. Marten for a copy of his valuable annual 
report on the boiler explosions of the preceding twelve 
months. It will be seen that there is an enormous 
increase in the number of explosions as compared with 
previous years. Never since 1875 have the numbers 
been as high as during the past year, a state of affairs 
for which no excuse can be offered. It is no doubt 
true that the number of boilers in use is continually 
increasing, but the general intelligence of owners and 
workmen ought to increase equally. We append a 
Table giving a summary of the explosions which have 
occurred during the past seventeen years. The figures 
are as follows : 


Number of Number of 


Number of 
Year. = : Persons Persons 
Explosions. ‘ijjied. Injured. 

1873 78 57 85 
187: 76 77 198 
1875 68 81 142 
1876 39 93 110 
1877 44 54 75 
1878 46 47 84 
187: 30 38 53 
1880 31 71 83 
1881 33 41 51 
1882 38 38 43 
1883 39 21 41 
1884 32 22 48 
1885 38 30 52 
1886 36 31 7 

1887 36 24 42 
1888 47 18 49 
1889 62 25 64 


The following is Mr. Marten’s report : 


There were 62 boiler explosions in 1889, causing the 
death of 25 and the injury of 64 other persons. Of these 
89 people, 7 were owners or. their relatives, 8 enginemen, 
10 firemen, 51 workpeople, 12 children, and 1 stranger. 

There were 15 other explosions of steam pipes, boilers, 
or fittings, causing the death of 8 and the injury to 27 
persons, not hitherto counted as boiler explosions in these 
records, but —_ are given in an appendix. 
killed or injured, 2 were owners, 3 engineers, 3 firemen, 
and 27 workpeople. 

The — number of explosions have been in boilers 
afloat, but, as before, iron works have furnished the next 
largest number. The most prolific cause of explosion has 
been corrosion, which is only to be detected by inspection. 
The kind of boiler which has exploded most has been the 
small vertical. Some of the explosions have been com- 
paratively trivial, but sketches are given in nearly every 
case, and the slight will easily be distinguished from the 
violent cases. 


The Exploded Boilers were used for the following 
Purposes. 





No. Kd. In. 

Ships, canals, boats, fishing 2 5 10 
Tron works... aie eh 9 2 15 
Tramways ... 7 #2 4 
Farms oe 5 5 Ill 
Collieries ... as az 6 5 8 
Brick, clay, or chain works + 3 10 
Corn or cloth mills S27 Ss 
Fire engine 1 oO 0 
Joinery... 1 0 0 
Rope works 1 2 1 
Total... 62 25 64 


The causes of explosion are arranged under the three 
heads : 
A Faults of Construction or Material, which may be de- 
tected before Starting or after Repair. B Faults of 
Inspection. C Faults which could be detected by At- 











tendants. 
No. Kd. In.No.Kd.In. 
A Weak box... : 2° 2 
Bad flange 1 0 0 
» repair 2 2 0 
Over test ... te I @ 1 
Seam-rip set up in 
making or repair 4 7 8 
— 911 12 
B External corrosio 24 9 30 
Internal cae as 1 © 4 
— 31 9 34 
C Short of water 10 2 9 
Scale or salt o € ji 
Over-pressure 3 3 8 
—-———_ 23 5 18 
Total 62 25 64 


The exploded boilers were of the following kinds, the 
faults are arranged as before, A B C. 


Cornish or Lancashire. 
No. Kd. In. ~ - * No. Kd. In. 

















A Over test ... eas 
B External corrosion 6 2 9 
Internal ,, 1 @ € 
— 7 2 9 
C Shortofwater .. 3 1 3 
Overpressure 2 it &. 
— 5 2 5 
—-13 4 15 
Plain Cylinders. 
A Seamrip ... ae 4% -s 
B External corrosio 2 0 6G 
C Shortofwater ... 2 0 6 
— 8 7 2 
Multitubular, 
B Externalcorrosion 6 4 
Internal furrow... 1 0 0 
—-—— 7 2 4 
C Overpressure... si 354 
———— 8 3 8 
Crane or Small Vertical. 
A Weak box <a Sete Of 
Bad flanging .. 1 90 0 
Bad repair as) 2 a 
an $8 3 8 
B External corrosion 6 5 I1 
Internal re & @ 4 
——_ ll 5 15 





Of the 35] g 


No. = =e Kd. In. No. Kd. In. 








C Short of water ... 1 
Salt <e ca (er ee 
— § 0 1 
—— 19 8 19 
Marine. 
A Bad repair ae | oe eT 
B_ External corrosion qe @'< 
C Short of water... 4 1 O 
Salt a mae ie ce 
Injured inscaling 1 0 0 
Overpressure i i323 
—_——— 9 2 
—— 14 38 2 
Total 62 25 64 


No.1. Bradford. (See Fig. 1, page 84.) January 8th, 
1 killed, 1 injured.—Tramway, locomotive, 7 years old, 6 ft. 
9in. long, 2 ft. 44 in. diameter, 150]b. pressure. One 
tube burst where worn thin by the friction of coke dust at 
the place where part of the tube is left out in the sketch. 

No. 2. Leeds. (See Fig. 2.) January 10th, 1 killed. 
—Canal boat, Comet, vertical, 7 years old, 5 ft. 2 in. high, 
3 ft. 6 in. diameter, 74-in. plates, 100 lb. pressure. One 
hanging tube, where left out in sketch, ruptured and was 
blown out having been injured and cracked when put in. 

No. 3. Boldon. (See Fig. 3.) January 14th, 3 injured. 
—Colliery, plain cylinder, one of five, 48 ft. long, 6 ft. 
iameter, ;4-in. plates, arranged lengthways, 40 lb. pres- 
sure. Rupture commenced at a patch at the end over 
the fire on the left side of sketch, and the rents spread 
round the boiler dividing it intoseven pieces. The patch 
plate did not seem of good weg This year gives 
several examples of explosion of boilers with plates 
arranged lengthways, which is now held to be much 
weaker than ring ways, but in most cases the rents go 
round the boiler and not along the continuous longi- 
tudinal seams as might have n expected. In the 
sketches the fragments are arranged so as to show from 
what part of the boiler they came. 

No. 4. Pontardulais. (See Fig. 4.) January 15th, 
none injured.—Tin works, Cornish, one of three, 9 years 
old, 24 ft. 4in. long, 6ft. 7 in. diameter, tube, 3 ft. 9 in. 
diameter, ;%-in. plates, 47 lb. pressure. Tube collapsed 
from shortness of water, but the fusible plug did not give 
way. Itwas said that the water gauge could not be well 
seen at night. 

No.5. Dartford. (See Fig. 5.) January 19th, 1 killed, 
3 injured.—Farm, vertical, 20 years old, 6 ft. 5 in. high, 


3 ft. 1 in. diameter, + in. lates, 401b. pressure. Fire- 
box 3 ft. lin. high, 2ft. 7 in. diameter. The firebox col- 
The safety 


a, a being much wasted by corrosion. 
valve and pressure gauge were not reliable and extra 
pressure was put on for heavy work. 

No. 6. Dublin. (See Fig. 6.) January 29th, 2 injured. 
Tramway, locomotive, 5 years old, 6 ft. long, 2 ft. 9 in. 
diameter. Firebox 2 ft. 2in. long, 2 ft. 6in. wide, 2 ft. 4 in. 
high, 125 lb. pressure. One tube gave way where part is 
left out in the sketch, being worn very thin by the friction 
of the coke dust. 

No.7. Stockton. (See Fig. 7.) January 29th, 5 in- 
jured.—Iron works, 3 furnace, vertical, plain cylinder, 
one of twenty, 2 years old, 36 ft. high, 5 ft. diameter, g-in. 
plates, 451b. pressure. Ruptured where plates were 
softened by overheating through shortness of water. 
The feed pumps were not sufficient for so many boilers. 
The plates unrolled and stretched out and did much 
damage. 

No. 8 St. Austell. (See Fig. 8.) February 1st, 1 
killed, 2 injured.—Clay works, Cornish, second-hand in 
1882, 32 ft. 3 in. long, 6 ft. diameter. Tube3 ft. 6 in. dia- 
meter, aor plates, 40 Ib. usual pressure, but 52 lb. at 
time of explosion. The tube collapsed, being too weak 
without strengthening rings for even the usual pressure. 

No. 9, River Shannon. (See Fig. 9.) February 2nd, 
none injured.—Screw tug Elizabeth, vertical, 13 years old, 
7 ft. high, 5 ft. 5in. diameter. Firebox 4 ft. 4 in. high, 
4 ft. 10in. diameter, g-in. plates, 46 lb. pressure. e 
top of the upper cross tube ruptured where thinned by 
corrosion pan oh issuing contents put the fire out. The 
uptake had previously collapsed on all four sides and was 
curiously repaired with an external outer ring as shown in 


sketch. 

No. 10. Coatbridge. (See Fig. 10.) February 4th, 
none injured. —Smith , Cornish, second-hand in 1886, 
12 ft. long, 4 ft. 6 in. Loans, Tube 2 ft. 3 in. diameter, 
in. plates, 64 lb. pressure. Gave way at a place cor- 
phe by the leaking of a patch, and the reaction of the 
issuing contents turned the boiler upside down and end 


for end. 

No. 11. Preston. (See Fig. 11.) February 15th, none 
injured.—File-cutting, Cornish, abuvut 20 years old, 
10 ft. 6 in. long, 4 ft. diameter. ‘Tube 2 ft. 3 in. diameter 
at front, tapering to.1 ft. 5 in. at back, g-in. plates, 201b. 
pressure. A piece was blown out at the bottom where 
thinned by external corrosion, and the issuing contents 
turned the boiler upside down. 

No. 12. Newhaven. (See Fig. 12.) February 19th, 
none injured.—S.8, Sussex, marine, 12 years old, 8 ft. 9 in. 
long, 8 ft. 6 in. broad, 11 ft. 8 in. high, g-in. plates. Two 
tubes 5 ft. 4 in. long, 3 ft. 5in. broad, 3 ft. 64 in. high, 
thick, 30 1b. pressure. The tops of the tubes col- 

a from accumulation of salt and sediment. 


o. 18. Stornoway. (See Fig. 13.) February 23rd, 
none injured.—S.S. Talisman, marine, 7 years old, made 
of mild steel 9 ft. long, 10 ft. 10 in. diameter. Two 


furnaces 6 ft. long, 3 ft. 3 in. diameter, 75 Ib. pressure. 
A very small hole blew out in the combustion chamber 
at a place corroded nearly through from the leaking of 
an adjacent stay. ; 

No. 14. Derby. (See Fig. 14.) February 25, 3 in- 





jured.—Iron works, furnace boiler made up of vertical 
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and horizontal compartments.. The vertical part was 
12 ft. high, and 5 ft. diameter. The horizontal was 18 ft. 
long, 5 ft. diameter, made of Z-in. plates. Tube 2 ft. 84in. 
diameter, 3-in. plates. The tube collapsed and the con- 
tents blew out at each end. The tube was so reduced in 
thickness by external corrosion, as to be unable to bear 
the working pressure. 

No. 15. Botney Gut. (See Fig. 15.) February 26th, 
none injured.—Fishing, s.s. Energy, vertical, steel, 4 years 
old, 5ft.11 in. high, 3 ft. 3 in. diameter. irebox 
2 ft. 8in, diameter, §-in. plates. The explosion was 
slight, only little cracks showing on different occasions 
in the lower cross-tube, allowing the water to escape. 
The tube had been overheated owing to deposit. 

No. 16. Bradford-on-Avon. (See Fig. 16.) March 
13th, 1 killed, 4 injured. Farm, traction, 28 years old, 
9ft. 7 in. long, 2 ft. 8in. diameter, ;,-plates. Firebox 
1 ft. 8 in. long, 2 ft. 84 in. wide, 2 ft. 104 in. high, g-in. 
plates, 70 lb. pressure. Ruptured from over pressure, 
por safety valve being screwed down until quite inope- 
rative. 

No.17. Bradford. (See Fig. 17.) March 15th, 1 killed. 

Tramway locomotive, 7 years old, 6 ft. 9 in. long, 
2ft. 44in. diameter. Firebox 2 ft.5in. high, 2 ft. 3 in. 
wide, 2 ft. long, 150 lb. pressure. One tube gave way, 
where left out in sketch, having become worn too thin 
to bear the pressure. 
_ No. 18. Drighlington. (See Fig. 18.) March 19th, 2 
injured.—Colliery, plain cylinder, one of two, 32 years 
old, 30 ft. long, 5 ft. diameter, ;4-in. plates, 25 lb. pres- 
sure, 
so much reduced by external corrosion, as to be unable to 
bear the usual working pressure. 

No. 19. Queenstown. (See Fig. 19.) March 26th, 
L killed, 4 injured.—Ship British Yeoman, vertical, 9 years 
old, 7 ft. high, 4 ft. diameter, ;4-plates. Firebox 4 ft. 
hig: , 3ft. Zin. diameter, 2-in. eg 60 lb. pressure. 
Firebox collapsed being li eo by corrosion, but there 
might also have been over pressure as the valve was fast 
with rust. 

_ No. 20. At sea. (See Fig. 20.) March 27th, none 
injured.—S.S. Rowan, multitubular, 7 years old, 11 ft. 
long, 15 ft. 104 in. diameter, 3 furnaces, 4 ft. 6 in. dia- 
meter, 80 lb. pressure. Gave way in the central furnace 
at the root of the flange joint, and a piece less than 
lin. diameter was blown out, and the flange cracked at 
the side for 14 in, inlength. The plates were reduced 
by external corrosion until unable to bear the working 


pressure. 
Amble. (See Fig. 21.) March 28th, none 


No. 21, 
injured.—Fishing, oadls steamer Tyneside, marine, 34 
ft. wide, 7 ft. 4 in. high, #-in. 


years old, 14 ft. 3in. ie, 
plates, 32 Ib. pressure. th furnaces collapsed and the 
The plates were over- 


water rushed into the stokehole. 
heated from deposit of salt. 

March 28th, none 
locomotive, 14 ft. 10 in. long, 


_ No, 22. Tumble. (See Fig. 22.) 
injured.—Colliery, railway, 
3 ft. 6 in. diameter, #-in. plates, 115 lb. pressure. Gave 


way at a deeply furrowed longitudinal seam, and the | 


rent spread round the boiler, and it burst with great 
violence. A test hole quite near the line of furrow had 
= = we it. 

0. 23. Penarth. (See Fig. 23.) A 
—S.S. Advance, os fired = bot 
old, 15 ft. 8 in long, 
furnaces 6 ft. long, 


il 2nd, 1 killed. 
} ends, 9 years 
13 ft. diameter, 1-in. plates. Four 
4 ft. diameter, ;% in. thick, 80 lb. 


'%zs=-->------n 


Fig. 54, 


A plate over the fire blew out, the thickness being | fi 
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pressure. The tubes collapsed from shortness of water, 
the blow-off cock being left open too long. 

No. 24. East Rudham. (See Fig. 
3 killed, 3 injured.—F arm, vertical, second-hand in 1877, 
8 ft. high, 3 ft. diameter. Firebox 4 ft. 6 in. high, 
2ft. 6 in. diameter, 2-in. plates, 70 lb. pressure. A 
piece was blown out of the firebox, and the reaction of 
the issuing contents sent the boiler against the flooring 
above. e plates were so wasted by external corrosion, 
that the firebox was unable to bear the usual pressure. 

No. 25. Pontypridd. (See Fig. 25.) April 30th, 1 in- 
jured.—Chain works, Lancashire, 19 years old, 22 ft. 7 in. 
long, 6 ft. 6 in. diameter, 74-in. plates. 
diameter, #4-in. ees 50 Ib. pressure. The right-hand 
tube collapsed sideways for its whole length. The tube 
was weak and was injured by overstraining during 
hydraulic test. 

No. 26. Donaghadee Harbour. (See Fig. 26.) May 
3rd, none injured.—S.S. Queen of the Isles, marine, 
10 years old, 8 ft. 2in. long, 8 ft. 4 in. diameter, §-in. 
plates. Furnaces 6 ft. long, 2 ft. 9 in. diameter, 74-in. 

lates, 60 1b. pressure. The furnaces were partially col- 
apsed and a little cracked owing to deposit settling on 
them, and preventing proper contact of water. 

No. 27. Ameland. (See Fig. 27.) May 6th, none 
injured.—Fishing smack Concord, vertical, 3 years old, 
6 ft. 6 in. high, 2 ft. es in. diameter, 3-in. plates, 75 Ib. 
pressure. e angle of the uptake cracked either from 
a flaw in flanging or from the need of stays, from the roof 
of shell to the crown of firebox. It only put out the 


re. 

No. 28. Hebburn. (See Fig. 28.) May 7th, 4 killed, 
2 injured.—Colliery, Yi nage cylinder, 21 years old, one of 
five, 46 ft. long, 6 ft. 6 in. diameter, 3-in. plates, arranged 
lengthways, 25 lb. pressure. Gave way most probably at 
a longitudinal seam near the upper part of the front end, 
and the rents spread in all directions, until the boiler was 
divided into many pieces, scattered to — distances, 
but placed near —— in the sketch. The edges of one 
continuous seam along the bottom of the boiler showed 
the plates were reduced by external corrosion to about 
}-in. thickness. The weakness of the seam which first 
gave way may have been increased by repeated expansion 
and contraction, as it was near the feed entrance. 

No. 29. Hanley. June 12th, 1 injured.—Colliery, 
= cylinder, one of six, 8 years old, 43 ft. long, 5 ft. 6 in. 

iameter, g-in. plates, 50 lb. pressure. Ruptured over 
the fire where injured by shortness of water, and the 
front end and part of three rings were thrown to the right 
on to the other boilers. 

No. 30. Atsea. June 13, none injured.—S.S8. Craig- 
ton, marine, one of two, 7 years old, 10 ft. 6 in. long, 
13 ft. Gin. diameter. Furnaces 7 ft. 4 in. lo , 3 ft. 2 in. 
diameter, 176 34-in. tubes, 80 lb. pressure. Eight small 
tubes collapsed at four different times and allowed water 
to esca’ armlessly. It was supposed the tubes had 
| been injured by the scaling tool. 
| No. 31. Rochdale. (See Fig. 29.) June 16th, none 
injured.—Tramway, locomotive, 3 years old, 7 ft. 6 in. 
nes 2 ft. 7in. diameter, 4-in. plates. Firebox 2 ft. 9 in. 
high, 2 ft. 6in. broad, and 2 ft. 6 in. long, 175 Ib. pres- 
sure. One of the tubes had worn too thin to bear the 
pressure and ruptured and ly collapsed at the part 
where a piece is left out in the sketch. 

No. 32. NorthSea. (See Fig. 30.) July 16th, 3 in- 
jured.—S.S. Snaefell, vertical, 4 years old, 5 ft. 4 in. high, 





g 
54.) April 10th, | 


Tubes 2 ft. 6 in. | 


1889. 





i, 
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$ ft. diameter. Firebox 2ft. 6in. diameter, 70 1b. pres- 
|sure. The flange at the base of the uptake ruptured 
where weakened by that form of internal corrosion called 
grooving, and the top of the firebox was forced down and 


| steam escaped. 
| No. 33. Berry Head. (See Fig. 31.) July 28th, none 
| injured.—S.S. Helen, vertical, 1 $4 old, 10 ft. high, 
| 5 ft. 6 in. diameter, }-in. plates. Firebox 5 ft. 3in. high, 
4 ft. 34 in. diameter, 7-in. plates, 60 Ib. 
firebox near the door partially collapsed, t 
overheated owing to deposit of salt. 
| No. 34. Ramsay. ae Fig. 32.) August 2nd, none 
injured.—S.S. Loch Gair, vertical, new, 12 ft. high, 
6 ft. 3 in. diameter, }4-in. plates. Firebox 6 ft. 6 in. high, 
5 ft. 3 in. diameter at bottom tapering to 4 ft. 11 in. at 
top, §-in. plates, 100 lb. pressure. The lower cross-tube 
b omg and cracked owing to deposit of scale. 

o. 35. Off Ilfracombe. (See Fig. 33.) August 8th, 
1 killed.—S.S. Sara, marine, 6 years old, 10 ft. long, 
13 ft. 6 in. diameter, J-in. plates, 80 lb. pressure. A hole 
2}in. diameter had been stopped with a screw plug, the 
fine thread of which corroded away and allowed the 
plug to blow out. The issuing water scalded a man 


near. 
(See Fig. 34.) August 12th, 2 killed, 





eee C) 
e plates being 





No. 36. Cardiff. 
3 injured.—Brick works, vertical, 3 years old, 14 ft. 6 in. 
high, 6 ft. 6 in. diameter, fin. plates. Firebox 9 ft. high, 
5 ft. 9 in. diameter, 4-in. plates, 80 Ib. pressure. The fire- 
box collapsed with great violenceand the boiler was thrown 
into the air, not being strong enough for so high a work- 
ing pressure. 

o. 37. Birmingham. (See Fig. 35.) August 21st, 
none injured.—Tramway, locomotive, 3 years old, 7 ft. 
long. One tube partly collapsed at the place where a 
space is left out in the sketch, it having me much 


reduced by wear. 

No. (See Fig. 36.) August 23rd, 1 in- 
jured.—Foundry, vertical, 22 years old, 10 ft. 2 in. high, 
4 ft. 3 in. diameter. Firebox 2 ft. 6 in. high, 3 ft. 3in. dia- 
meter, 4-in. plates, 60 lb. pressure. Round the firebox 
were 33 water tubes 24 in. diameter, and to serve as 
uptake 33 similar tubes for products of combustion to pass 
from firebox to top of boiler. There were 7 stays from 
the firebox to the top of the boiler, but they were so cor- 
roded as to give way as shown in the sketch, and the top 
of the boiler was blown off. 

No. 39. Wallsend. August 26th, 3 injured.—Iron 
works, Cornish, 13 years old, 20 ft. long, 5 ft. diameter, 
oe plates. Tube’ 2 ft. 114 in. diameter, g-in. plates, 

Ib. pressure. The tube colla: from end to end 
through shortness of water, and the boiler was moved and 
did some damage. The lower gauge cock was stopped 
up by sediment and deceived the lad in charge. 

No. 40. Galhampton. (See Fig. 37.) August 27, 2 in- 
jured.—Corn mill, Cornish, 27 years old, 8 ft. 6 in. long, 
3 ft. Sin. diameter. Tube 2 ft. diameter, ys-in. plates, 
60 Ib. ure. The front bottom shell plates near the 
left side wall were so reduced by external corrosion as to 
be unable to bear the usual pressure and ruptured, and 
some plates were blown out. The boiler was turned 
upside down. The engine and boiler-house were de- 
stroyed and other damage done. 

o. 41. Castleford. (See Fig. 38.) September 4th, 
none injured.—Joinery works, vertical, 23 years old, 
'8 ft. 6in. high, 3 ft. 6in. diameter. Firebox 6 ft. high, 
3 ft. diameter at bottom and 1 ft. 9 in. at top, g-in. plates, 
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52 lb. pressure. The firebox was deteriorated by corro- 
sion and unable to bear the working pressure, and a piece 
was blown out, and the reaction of the issuing contents 
moved the boiler some distance. 

No. 42. Paisley. (See Fig. 39.) September 7th, 1 
killed.—Cloth finishin , Lancashire, one of three, 23 years 
old, 22 ft. long, 7 ft. diameter. Tubes 2 ft. 8 in. tapering 
to 2 ft. 34 in. diameter, a ee 52 1b. pressure. Both 
tubes collapsed and ruptured more or less through short- 
ness of water. 

No. 43. Trimdon. (See Fig. 40.) September 21st, 1 
killed.—Colliery, two plain cylinders, one of a group of 
four, 21 years old, 45 tt. 3 in. long, 5 ft. diameter, % in. 

lates, arranged lengthways, 35 lb. pressure. The right- 

and boiler gave way at a seam rip in a plate near centre 
of bottom, where there were marks of an old fracture and 
lamination. This plate was thrown a great distance. 
The rents went round the boiler and divided it into 
several pieces and it struck the left-hand boiler and 
caused it to explode also. The pieces are arranged in the 
sketch to indicate whereabouts in each boiler they came 
from, the front ends being foremost in the sketch. 

No. 44. Donington-le-Heath. (See Fig. 41.) Sep- 
tember 27th, noneinjured.—Farm, Cornish, 20 years old, 
8 ft. 14 in. iong, 3 ft. 64 in. diameter, ys-in. plates. Tube 
1ft. 9in. diameter, §-in. plates, 50 1b. pressure. The 
flue collapsed and ruptured the crown of the furnace, 
being so worn out by internal corrosion as to be unable 
to bear the working pressure. 

No. 45. In the Downs. (See Fig. 42.) October 1st, 
none injured.—S.S. Gemen, multitubular, one year old, 
10 ft. 3 in. long, 13 ft. 6 in. diameter. Three’ furnaces 
2 ft. 11 in. diameter. The crowns of the furnaces were 
overheated through shortness of water, and partially 
collapsed, and caused the stays to let out water. 

No. 46. Motherwell. (See Fig. 43). October 7th, none 
injured.—Iron works, Lancashire, 4 years, 14 ft. long, 
7 ft. diameter, ,%,-in. plates. Tube 2 ft. 6 in. diameter, 
%-in. plates, 50 Ib. pressure. The right tube collapsed 
sideways and ruptured the angle iron at each end. The 

ylates had been so weakened by overheating, where 
ved had prevented proper contact of the water, as to 
be unable to bear the usual pressure. 

No. 47. Belfast. October 8th, none injured.—S.S. Planet, 
marine, about 6 years old, 9 ft. long, 10 ft. 6 in. diameter, 
yx-in. plates. Two furnaces 6 ft. 6 in. long, 3 ft. dia- 
meter, 4-in. plates, 60 Ib. pressure. The crown of the 
combustion chamber being softened through shortness of 
water, buckled, and the sides crushed down and cracked, 
and steam and water rushed out. 

No. 48. Newcastle. (See Fig. 44.) October 11th, 
1 injured.—Wherry Perseverance, vertical, 5 years old, 
9 ft. high, 4 ft. 6 in. diameter, j-in. plates. Firebox 
4 ft. 6 in. high, 3 ft. 10 in. diameter, 50 lb. pressure. 
The firebox collapsed where previously partially collapsed 
and insufficiently repaired with a stay bolt. The explo- 
sion was extremely violent, and the vessel sunk in con- 
sequence, and the fragments were widely scattered. It 
was also supposed there might have been over-heating 
from ene: 0s of salt at the time. 

No. 49. Rochdale. (See Fig. 45.) October 14th, none 
injured.—Tramway, vertical, 3 years old, 7 ft. high, 
3 ft. 6 in. diameter, 4-in. plates. Firebox 4 ft. 5in. high, 
3 ft. diameter, 140 Ib. pressure. One of the Field ie 
ruptured where a piece is left out in the sketch, having 
worn too thin to bear the usual pressure. 

No. 50. Northwich. (See Fig. 46.) October 19th, 
1 killed, 2 injured.—S.S. Development, multitubular, 
12 years old, 9 ft. long, 5 ft. 11 in. diameter, ¥;-in. plates. 
Furnace 6 ft. 4 in. long, 2 ft. 84 in. diameter, ,5;-in. 
plates, 68 lb. pressure. The safety valve was inoperative, 
and wedged, and allowed such extra pressure that a part 
of the bottom of the furnace ruptured, and was forced 
upwards, and the contents escaped so violently that the 
boiler was forced through the side of the vessel and 
caused it to sink. 

No. 51. North Sea. (See Fig. 47.) October 24th, none 
injured.—Fishing smack Barking, vertical, 3 years old, 
6 ft. 8in. high, 3 ft. 2in. diameter, §-in. plates, 80 Ib. 
pressure. The uptake gave way and cracked in two places 
near water line where much wasted by internal corrosion. 

No. 52. Sawbridgeworth. (See Fig. 48.) October 28th, 
none injured.—Fire engine, vertical, 1 heyy old, 4ft. 1 in. 
high, 2 ft. 5in. diameter at bottom, and 1 ft. 94 in. at top. 
Firebox 1 ft. 2in. high, 1 ft. 10in. diameter, }-in. plates, 
with 80 brass tubes across it, 80]b. to 100 1b. pressure. It 
was a slight matter to call an explosion, as only one of 
the tubes burst where space is left out in sketch. The 
tube was softened by shortness of water and unable to 
bear the working pressure. 

No. 53. Charlesworth. (See Fig. 49.) Movember 1st, 
2 killed.—Rope works, Cornish, 10 ft. 2in. long, 4 ft. 54 in. 
diameter, {-in. plates, Tube 2ft. 5in. diameter, 40 Ib. 
pressure. The right side of back ring of shell being com- 
pletely wasted by external corrosion where it rested on 
the brickwork ruptured, and the rent extending round 
the boiler, the plate was peeled off and caused the wreck 
of the boiler-house and injury to the adjoining mill. 

No. 54. Tynemouth. (See Fig. 50.) November 6th, 
none injured, —Steam boat Lutetia, multitubular, 
10 ft. 5 in. long, 10 ft. 5 in. diameter, }}-in. plates. Two 
furnaces 7 ft. 2 in. long, 3 ft. diameter, ,;-in. plates, 
60 Ib. pressure. This was a slight mishap to call an ex- 
plosion. The plate at the *k of the combustion 
chamber, at the place marked in sketch, was so wasted by 
corrosion, near an old patch, that a little crack 1} in. 
long and }in. wide burst open and allowed water to 
esca, 


pe. 

No. 55. Northwich. (See Fig. 51.) Movember 11th, 
none injured.—Steam barge Superb, marine, 3 years old, 
8 ft. long, 7 ft. 3in. diameter, 4-in. plates. Furnaces 
5 ft. 8 in, long, 2 ft. diameter, }3-in. plates, 80 1b. pressure. 
Aslight matter to call an explosion, as only some hot 


jured.—Tramway, locomotive, 





water and steam esca) through a small crack at the 
bottom near a stay, the slight leaking from which had 
caused a small hole about 2} in. diameter. 

No. 56. Firth of Clyde. (See Fig. 52.) November 12th, 
none injured.—S.S. Texa, marine, 5 years old, 8 ft. 10in. 
long, 10 ft. diameter, ¥-in. plates. Two furnaces 2 ft. 
9 in. diameter, ys-in. plates, 801b. pressure. A a 
explosion from the plates of the combustion chamber 
being forced over some stays. Other plates of the chamber 
were bulged and the crowns of furnaces were slightly 
collapsed. The plates had become red-hot through short- 
ness of water po unable to bear the usual pressure. 

No. 57. Botney Gut. (See Fig. 58.) November 13th, 
none injured.—Fishing smack David, vertical, 3 years 
old, 7 ft. 3in. high, 3 ft. 24in. diameter, 2-in. plates, 
75 lb. pressure. This was a slight matter, a hole only 
} in. diameter being forced in the uptake, where wasted 
by internal corrosion about the water line. 

No. 58. Lincoln. (See Fig. 54.) Movember 19th, 1 in- 
jured.—Farm, vertical, 17 years old, 6 ft. 3 in. high, 3 ft. 
93 in. diameter. Firebox 3 ft. 9in. high, 3ft. 2in. dia- 
meter, #-in. plates, 60 1b. pressure. The firebox was so 
reduced in strength by corrosion that it collapsed and the 
boiler was projected through the roof of the building in 
which it stood. 

No. 59. Ilkeston. (See Fig. 55.) November 23rd, 
2 killed, 2 injured.—Iron works, plain cylinder, one of 
seven, gas fired, 11 years old, 49 ft. 6 in. long, 6 ft. dia- 
meter, 4-in. plates, 35 lb. pressure. Gave way at a seam 
rip in the transverse seam which is supposed to have 
existed some time, where a little notch is show in the 


sketch. 

No. 60. Lincoln. (See Fig. 56.) December 14th, 3 in- 
jured.—Flour mills, Cornish, about 25 years old, 15 ft. 
6 in. long, 4 ft. 6in. diameter. Tube 2 ft. 7 in. diameter, 
fz-in. plates, 501b. pressure. A violent explosion was 
caused from fracture of shell near the bottom line, where 
in contact with the brickwork, and the rents continued 
round the boiler, until three rings of plates were blown 
out. The shell was completely worn out. 

No. 61. Oldham. December 26th, 4 injured.—Brick 
works, plain cylinder, 30 years old, 30 ft. long, 7 ft. 
diameter. Gave way where worn to extreme thinness by 
internal corrosion. 

No. 62. Oldham. (See Fig. 57.) December 28th, 1 in- 
2years old, 7 ft. 6 in. 
long, 2ft. 8 in. diameter, 4-in. steel plates, 175 Ib. pres- 
sure. Two of the tubes collapsed at the firebox end, one 
of which ruptured and allowed the steam and water to 
escape and scalded the engine-driver. 


APPENDIX. 

No.1. Bradford. January 16th, 1 killed, 5 injured.— 
Silk mill, steam pipe ruptured from concussion owing to 
water in the pipes. 

No. 2. Blackburn. January 28th, none injured.— 
Paper mill, steam pipe ruptured from concussion owing 
to water in the pipes. 

No. 3. Perth. February 20th, none injured.—Dye 
works, drying cylinder, many years old, 5 ft. 9 in. long, 
2 ft. 6in. diameter, 40lb pressure. The end blew out 
because more pressure was admitted than it was in- 
tended for. 

No. 4. Blackburn. March 4th, 1 killed.—Tramway, 
locomotive, 1 year old, barrel 4 ft. lin. long, 2 ft. 8 in. 
diameter. Firebox 2 ft. 9in. high, 2 ft. af in. broad, 

The joint ring of the man- 


2 ft. 54 in. long, §-in. plates. 
hole door blew out. 

No. 5. Merthyr Tydfil. March 6th, 1 killed, 1 injured. 
—Manure works, bone steaming kier, 16 years old, 6 ft. 
long, 3 ft. 10 in. diameter at upper end and 4 ft. 6 in. at 
lower end, 15 1b. pressure. The door was attached by 
a weak arrangement which gave way while being 
tightened. 

o. 6. Hull. March 11th, 1 killed.—Steamboat, mul- 
titubular, 4 years old, 8 ft. 6 in. long, 9 ft. diameter, 
130 Ib. pressure. A badly made nie joint blew out. 

No. 7. Deptford. April 9th, 1 killed, 10 injured.— 
Electric works, steam pipe ruptured at a defective braze. 

No. 8. Belfast. April 15th, 1 killed, 1 injured.—Steam- 
ship, multitubular, steel, 5 years old, 9 ft. 8 in. long, 12 ft. 
5in. diameter. Furnaces 6 ft. long, 3 ft. 8 in. diameter, 
90 Ib. pressure. The manhole joint ring blew out, the 
door not being a very good fit. 

No. 9. Yarmouth. May 39th, none injured.—Flour 
mill. Safety valve. The spindle was so corroded that 
it broke and the valve was blown from its seat. 

No. 10. Edinburgh. July 18th, 3 injured.—Laundry, 
washing cylinder, 4 ft. long, 3 ft. 6in. diameter, 3-in. 
plates, 5 Ib. pressure. The badly fitted door gave way and 
steam and water scalded those near. 

No. 11. Cardiff. August 9th, 1 injured.—Steamboat, 
marine, 6 years old, 10 ft. 6 in. long, 13 ft. 6 in. diameter. 
Three furnaces, 3 ft. 1 in. diameter. The manhole joint 
blew out having been made with unsuitable material. 

No. 12. St. George’s Channel. August 15th, none 
injured.—Steamboat, multitubular, 16 years old, 10 ft. 
long, 14ft. high, 11 ft. 6 in. wide. Furnaces 7 ft. long, 
3 ft. 2in. diameter, 55 1b. pressure. The joint ring of the 
manhole door was blow out. 

No. 13. ndon. September 4th, 1 killed, 1 injured.— 
Bone works, bone cylinder, cast iron, 2 years old, 8 ft. 
6 in. long, 4 ft. 9 in. diameter, a. thick, supplied with 
steam from a Cornish boiler. e cast-iron cover broke 
into many pieces, probably overstrained in screwing up on 
an uneven joint. 

No. 14. Barrow. November 15th, 1 killed, 1 injured.— 
Boiler works, steam pipe, 8 in. diameter. Ruptured 
through shock caused by water within them. 

No. 15. Haslingden. December 2nd, 1 injured.— 
Cotton mill, drying cylinder, 14 years old, 5 ft. 6 in. long, 
6 ft. diameter. It was reduced by external corrosion until 
too thin to bear the usual pressure. 


AUTOMATIC STEAM STOP VALVE. 

THE automatic stop valve shown in the engraving 
below is designed to shut off steam in the pipe in which 
it is fixed, in case of a pipe bursting or of the engine 
racing. 

When the automatic valve is fitted in connection 
with a land engine, the spring E can be adjusted so 
that the steam will be instantly shut off, should the 
driving belt break and the engines attempt to race. 
The screw for regulating the spring being outside the 
valve chest the adjustment can be made with the 
greatest nicety, and all thatis required to again put 
the valve into operation is to screw down the valve a 
little to allow steam to get to the other side and thus 
restore the balance; then the valve will resume its 
proper position. 

The automatic valve can be tested in less than one 
minute by pulling the cord A, which is led to any con- 
venient place, where it can be easily reached. The 





lever B is lifted and the small wheel C rolls off the 
arm D ; this action at once detaches the spring E and 
the valve F instantly closes against the upper seat G, 
which is not fixed but removable for inspection or 
repair when the cover H is taken off. No part of the 
apparatus is liable to set fast, because all the parts work 
every time the valve is opened or closed during ordi- 
“— working operations. 

he lever and'cord detaching arrangement are only 
intended to be used for testing purposes, and in cases 
where an accident to the machinery renders it neees- 
sary to shut off the steam instantly by hand. When 
the spring is detached by means of the cord or wire 
communicating with the engine-room or other con- 
venient place, the lower weighted lever comes into 
operation and shuts the valve at once, even in cases 
where there is no excessive escape of steam, such as is 
required to work the automatic arrangement. 

he valves are manufactured by Messrs. Archibald 
Jeffrey and Co., of Alloa. 





GUIDE Books FOR THE CONTINENT.—We have received 
two guides edited by Mr. Percy Lindley, and published 
for the Great Eastern Railway Company. One is entitled 
“The Tourist Guide to the Continent,” and the other 
‘* Walks in the Ardennes,” and both are wonderfully 
good and oe vg Of course they deal particularly 
with the part of the Continent which is convenientl 
accessible by the Harwich route. This means Holland, 
Belgium, Germany, Switzerland, and Austria, not to 
mention more remote districts. The interestin rts of 
the first two countries are well described, at there are 
short accounts of the places best worth seeing in Germany 
and Switzerland. The great charm of the volumes lies in 
the writer’s desire to find new and untrodden und for 
the tourist, where he will not be continually meeting 
English people, and where moderate prices still prevail. 
In some of the picturesque old towns of the Ardennes one 
may still live in the werk at 6 francs a day. Such 

laces as Namur, Dinant, Marche, and the valley of the 
Leone, contain beauties which will compare favourably 
with better known localities and are free from the 
nee of the tout and the annoyance of the Cockney 
cro . 
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advertisement of the acceptance of a complete specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


8600. T. White and W. Carson, Govan, Lanark. 
Damper Actuating and Regulating Apparatus fo 
Steam Boiler Furnaces. (8d. 3 Figs.) May 23 

The action of the apparatus is as follows: When the pressure in 
the boiler rises above the desired normal pressure, the boiler steam 
entering by the pipe G1 acts on the diaphragm d with a greater 
pressure than that due to the weight f? on its reacting lever f f1, 
and so presses down the diaphragm d, whereby the valve a is 
opened to allow steam to pass by the port b? and pipe G to the cy- 
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linder F and press out its plunger F!, and so close the damper 
Z proportionately to the outward motion of the plunger. When 
the pressure in the boiler falls to or below its normal limit, the 
reacting weight f2 and lever jf f1 raise the diaphragm d and 
spindle c of the valve a@ so as to close the inlet port b? to the cy- 
linder F, and open its exhaust port bl! to the atmosphere —— 
the port a' in the valve, and allow the plunger F! to rise, and the 
damper Z to open by the action of its counterweights W. 6111 is 
an exhaust pipe. (Accepted May 14, 1890). 


10,168. S. Northrop, Birmingham. (D. Cooper, Phila- 
delphia, Pa., U.S.4.) Steam Pumps. (8d. 4 Fiys.] June 
22, 1889.—A plunger f! serves by means of its shoulders f?, f3 to 
shift the main slide valve g to alternately open and close the 
ports h, hi. 7 is the exhaust port. The boiler steam enters by 
the supply pipe e and passes by the port hl into the cylinder a, 
moving the piston } to the left, and thus exposing the opening k 
through which the steam passes, raising the valve j and passing 


























by the passage k1 behind the plunger head f4, which, as it moves 
to the right, shifts the valve g to close the port h, and then to 
connect it with the exhaust 7. Thereupon live steam passes 
through the port h, moving the piston b to the right so as to 
expose the port k2, whereby the steam is allowed access past a 
similar valve j to the space d to reverse the ——. When the 
valve j in the port 7 is in the position shown in Fig. 3, the valve 
Jin ‘~ port 7 isin the position shown in Fig. 4. (Accepted May 14, 
1890). 




















Apparatus for Heating the same. [8d 10 Figs.) June 





29, 1889.—The improved generator comprises a base tank A 
divided by a partition B into oil and water compartments C, D, 
an oil spray burner I fitted on top of the tank, a steam generating 
coil L heated by the flame from the burner I, and a steam re- 
ceiver M connected to the coil L, and an outer casing O. K K! is 
aaa steam coil, N isa chimney. (Accepted May 14, 


10,984, R. Edwards, Grantham, Lincoln. Com- 
ound Steam Engines. (8d. 6 Figs.) July 8, 1889.— 
e object of this invention is to construct an engine having three 
or four cylinders of unequal diameters and so that each cylinder 
has its own rapa sag yet only two connecting-rods are required 
to connect the piston-rods to two cranks on the crankshaft. In 


three-cylinder engines the smallest cylinder A is placed over the 








crankshaft. The third or largest cylinder O is placed on the side 
opposite to the steam chests M and D of the other cylinders, and 
the steam chest N of the cylinder O is placed on the side furthest 
from the said cylinders. A connecting-rod connects the cross- 
head of the cylinder O toa secondcrank. (Accepted May 14, 1890). 


255. 8S. J. Miles, rm I1L,U.S.A. Furnacesand 
Grates therefor, and Means for Conducting Air 
thereto. [6d. 2 Figs.] January 7, 1890.—The furnace and 
appliances are designed especially for burning fine fuel, such as 
hard coal slack, and comprise slotted grate bars P to which air 



































blast is supplied through perforated ey T? from a fan N. The 
ashpits V are practically air-tight. The unconsumed fuel carried 
over by the draught is consumed in a succession of combustion 
chambers L which are closed in at bottom by grates X, Y through 
which the air blast is supplied by pipes x”, y?. (Accepted May 14, 
1890, 

5064. N. P. Towne, Washington, D.C., U.S.A. 
Steam Boilers. (6d. 4 Figs.) April1, 1890.—The improved 
water-shell and tube boiler comprises a grate 3, a water shell B 
connected from side to side by groups of inclined tubes C ex- 
tending through the combustion chamber 2, and a steam drum E 
which is connected by a large pipe or pipes G, G!, with the lower 





part of the shell B. The water shell is connected at its upper 
part with the steam drum by tubes D. The circulation is from 
the steam drum E, [down pipe or pipes G, G1, up through the 
water shell B and through the tubes D into the drum E, whence 
steam is drawn off by a pipe F. The feed water is heated in its 
passage through a zigzag pipe H before entering thedrum E. K 
is the uptake. (Accepted May 14, 1890). 


5365. O. Imray, London. (The Irrigation Pump Com- 
pany, Sreeley, Col., U.S.A.) Steam Vacuum ps. (6d. 
5 Figs.) April 8, 1890.—This invention relates to steam vacuum 
pumps of the known kind in which two closed chambers are alter- 
nately supplied with steam, which, condensing, produces a partial 





vacuuminthem. The present improvement consists in governing 
the alternate admission of the steam to the two chambers by means 
of a valve moved by a small engine which is worked by the steam 
used for condensation. Boiler steam is supplied by the pipe J toa 
rotary motor G, which exhausts by a port F into the valve-box C 
of arotary valve D. Additional steam may be supplied by the 





—- 


pipe H if the exhaust is insufficient. On the engine shaft O isa 
ly wheel P and a pinion Q gearing witha wheel R on the shaft E of 
the valve D, so that as the engine shaft revolves, the valve shaft re- 
volves much more slowly. The valve D, wanting nearly half of its 
cylindrical body, affords always a cavity in the valve box C, by 
which steam can pass from either of the ports H or F to that one 
of the two passages B, B! (leading to the chambers A, Al respec- 
tively), which at that time is uncovered by the valve, the other of 
br Eon B, B! being then closed by the valve. (Accepted May 
. ‘ 


SMALL TOOLS. 


11,134. T. V. Bond, ate, Kent. Pipe Wrench. 
[6d. 4 Figs.) July 10, 1889.—The improved pipe wrench con- 
sists of a bar B of iron or steel curved over at one or both ends 
b, bl, and fashioned internally to fit various sizes of pipes. Riding 
upon the bar is a loose shackle piece S with a toothed roller s. 
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On applying the proper curved end b to the side of the pipe p, and 
the tooth roller 8 of the shackle S to the other side of the pipe, 
the pipe is gripped tightly on , =~‘ of power to the other 
end 0! of the bar B. (Accepted May 14, 1890). 


11,867. J. Plattand T. Thorp, Manchester. Appa- 
ratus for Removing Scale from the Inside and Out- 
side of Tubesand from other Parts of Steam Boilers. 
[8d. 6 Figs.]—July 26, 1889.—Steam is admitted to the cylinder 
6, whereby the piston d is forced outward against the pressure of 
a spring f until the exhaust ports b1 have been uncovered. When 
the steam pressure in the cylinder is sufficiently reduced, the 


























spring f forces the piston d inward. The reciprocating motion of 
the piston d thus set up is transmitted by the piston-rod ¢ to the 
chipping toolsh. Springs i provided with projections i! acted 
upon bya tappet 7 on the rod ¢, serve to cause the cutters h to give 
a series of rapid light blows upon the inner surface of the tube a 
to be cleaned. (Accepted May 14, 1890). 


5238. Don J. Hersey, Providence, R.I., U.S.A. 
Pipe Wrenches. [éd. 6 Figs.) April 5, 1890.—The sliding 
part B is provided with a serrated jaw b, and with serrations b1 
adapted to engage with serrations formed on a locking lever E. 
C is a serrated jaw pivotted at ¢ to the housing A of the sliding 








part B. Aspring F tends to keep the parts E and B in engage- 
ment. The pipe to be operated on is placed between the jaws 6 
and C ; the jaw b is slidden close up to the pipe, and the handle 
He which is ——_ d' to gro A, is turned towards the 
lower part a? of the housing, thereby firmly gripping the pipe. 
(Accepted May 14, 1890). ‘ 


ELECTRICAL APPLIANCES. 


9258. F. L. Rawson and W. 8S. Rawson, London. 
Electric Signal Lampe and Appliances Connected 
therewith. (8d. 10 Figs.) June 4, 1889.—This invention 
relates to electric flash signalling lanterns in which signals are 
produced by the movement of one or more shutters due to electro- 
magnetic impulses, and the improvements consist mainly in the 
arrangement of the a and magnet circuits whereby the in- 
tensity of the lamp is diminished when the lamp is obscured. 
Surrounding the lamp are a number of shutters B capable of 





revolving on vertical pins, and actuated simuitaneously by a 
sprocket wheel P which causes them to turn through an angle of 
90 deg. The motion of the wheel P is produced by the movement 
of the armature O of the electro-magnet C. On the cessation of 
the current, springs return the wheel, and consequently also the 
shutters, back to the original position. When the light is cut off 
by the closed shutters, the lamp is rendered duller by the resist- 
ance of the magnet placed in series with it. Thishas for object 
to increase the life of the lamp. (Accepted May 14, 1890). 


11,179. Siemens Brothers and Co., London. (Siemens 
and Halske, Berlin.) Electric Meter. (8d. 5 Figs.) July 
11, 1882.—The improved electric meter comprises a soft iron bar 
8 capable of oscillating on a central axis, and situated within two 
coils M, A through which the currrent to be measured is made to 
flow. The coil M has a magnetising action on the iron bar S, whilst 
the other coil A has a deflecting action thereon, and has the 
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direction of its current alternately reversed so that an oscillating 
motion is impai to the iron bar 8, which is communicated to 
a counter or registering machanism Z. P is the movable lever 


lig .1. 




















ofa relay tongue C, having two contacts c, c connected to the 
terminals of the coil M. R is a polarised relay. (Accepted May 


anne SHIPS. 


9386. W.P.Thompson, London. (Ff. W. Pool, St. Paul, 
Minnesota, U.S.A.) Steam or other Vessels. [8d. 4 Figs.) 
June 6, 1889.—This invention relates to the arrangement of a 
piston propeller consisting of a piston 10 operated by means of its 
rod 11 by the engines of the vessel, to force the water out of a 
cylinder 19, which is open at its end nearest its end of the vessel, 
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whereby the vessel is propelled in the opposite direction. A similar 
but reversed piston fg are is arranged at the other end of the 
vessel to effect propulsion in the opposite direction, The rudders 3 
at both ends of the vessel are adapted to be operated inde- 
pendently by suitable gearing from a central wheel 9 for steering 
or simultaneously for turning the vessel. (Accepted May 14, 1890). 


10,132. A. B. Brown, Edinburgh. Steer Ma- 
chinery. (8d. 2 Figs.) June 21, 1889.—This invention re- 
iates to improved steam steering machinery in which the motor 
apparatus is carried ona tiller-like frame fixed on the rudder-head, 
and actuates a pinion gearing with a fixed rack, or a sprocket 
pinion gearing with a pitch chain, or a drum winding ropes ope- 
rating with tackle pulleys. A controlling device is provided for 
controlling the action of the motor apparatus. This invention 
was fully described and illustrated in ENGINEERING, April 18, 1890, 
page 492. (Accepted April 23, 1890). 

5347. W. P. Thompson, London, (W. Nelson, New 
York, U.S.A.) Dis ’ Vessels in ey [6d. 
3 Figs.) April 8, 1890.—This invention is based on the fact that 
when a fog hovers over water there is always a clear s afew 
feet in height between the surface of the water and the bottom 
layer of the fog. The vessel A is provided on one side of its bow 
just above the highest water line with a horizontal row of glazed 


Fig t._ — Fig. 2. 








port-holes B and on the i side with a vertical row of glazed 

rt-holes C. Electric lights are arranged to throw beams of light 
 sechlen and laterally through the said port-holes B and C, the diffe- 
rent arrangement of which serves to show the course of the vessel. 
Sighting devices D are provided consisting of port-holes E, in 
which is mounted ina spherica! bearing H, a ball I carrying a tele- 
scope J. (Accepted May 14, 1890). 


MANUFACTURE OF GAS AND COKE. 


11,125. F. Sanders, St. Petersburg. Retorts for 
Producing Gas. (8d. 2 Figs.) July 10, 1889.—The improved 
Sled Fig.l 











_retort isdesigned. for the manufacture of combustible gas from 
fluid hydro-carbon, and is internally of |. form with a curved 





junction between the vertical and horizontal branches a, a1. The 
vertical branch @ is adapted to be closed by a locked plug and a 
cap through which pass inlet pipes d, e for the ey of hydro- 
carbon vapour and liquid. The horizontal branch a! has its 
end closed by a covering piece provided with an outlet 15 for the 
gas produced. The gas-forming liquid falls on to an inclined 
ribbed surface b supported on a pointed foot b! resting in a vessel c. 
(Accepted May 14, 1890). 

10,488. J. H. R. Dinsmore, Liverpool. A tus 

in th ufacture of Gas fro: (8d, 


used e Man 2 
6 Figs.) June 28, 1889.—The gas from the retorts A, which are 
set in a bench B and heated by a fire in the usual manner, passes 
by pipes a1 to a multiple way valved chamber C which is provided 

















with a plug c?, by operating which any one of the pipes a! or the 
firing retort D may be cut off from the rest. The gas then passes 
from the chamber C through the artificially cooled main E into 
the firing retort D, whence it passes to the ‘‘foul” main H. Or 
the gas may be allowed to from the chamber C directly into 
the ‘‘foul” main H by the by-pass f1. (Accepted May 14, 1890). 


5464. J.G. Hawkins and J. Barton, Peterborough, 
Northampton. Gas Retorts. [lld. 8 Figs.) April 10, 
1890.—This invention relates to improvements in vertical gas 
retorts, with their leads, doors, and other attachments. The fire 

s from the regenerator furnace L are caused by means of 
horizontal flues K and vertical partitions H to pass round the 
retorts E which are of taper form and increasing in area towards 
their basis. The gas produced passes out through openings G in 
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the walls of the retorts down into certain conduits and up through 
others to the ascension pipe I and thence to the condensers. By 
thus keeping the gas for a time in close contact with the highly 
heated walls of these conduits, the gas becomes permanently 
fixed, the result being more gas and lesstar. Fig. 2 showsa device 
for opening and closing the retort door c d by means of a rope 
m and pulley ¢ for operating the closing screw h, and of a rope j 
for operating the catch g. "(Accepted May 14, 1890). 
3363. C. Heucken, Ainta-Chapetie, » Coke 
ms. (8d. 5 Figs.) March 3, 1890.—The improved oven is 
of elliptical form in plan in order to provide a door S of con- 
venient size without detriment to the side flues. Side flues a, b, 
&c., of a width increasing from the middle of the oven tow: 
the ends of the minor axis, are provided in combination with floor 
flues r which are in communication with the side flues and are of 
equal width. The partitions of the floor flues are interrupted in 
the first half, in order that the F song) passing through the side 
flues of unequal width into the floor flues, shall by means of the 





openings provided in the floor partitions, become distributed as 
uniformly as possible below the oven floor, and then through 
the second half of these floor flues during their continued course 
with a density as uniform as possible. A flue T is arranged around 


Fig. /. 














the oven dome for the reception of the raw gages generated within 
the oven, and is continued through the side flues and floor flues as 
far as the collecting flue U that leads to the chimney. (Accepted 
May 14, 1890). 


MISCELLANEOUS. 


10,225. J. Powell and L. Johnson, Stockton-on- 
Tees. Apparatus for Char Iron or other 
Materials into Furnaces. [8d. 2 Figs.] June 22, 1889.— 
The pig iron is placed upon an endless series of trays i carried by 
jointed rods j and operated by means of two polygonal drums 
D, D1, the former of which is rotated by means of a toothed wheel 





























yand pinion x driven by a pair of fluid engines B. When the 
charge has arrived at,the point c?, it is push off by a means of a 
block operated by the piston-rod m2 of a piston n? moved in 
the cylinder N by fluid pressure controlled by means of a piston 
slide valve O actuated by means of a hand lever O02. (Accepted 
May 14, 1890). 


Germany), Apparatus tor Drying Granular and like 
ermany. paratus for ran an <=) 
Materials. {8d. 6 Figs.] February 26, 1890.—The material to 
be treated is introduced through a funnel 6 and delivered to feed- 
ing rollers c, e, which serve to press out the water. The hollow 
roller c is heated by fire gases entering and escaping at d. The 
material is removed from the roller c by the scraper x and falls on 














the upper rim of an inclined drying table t which is heated by the 
passage of fire gases in its compartments 3. A carriage v, to which 
a to-and-fro movement is imparted by suitable gearing, is provided 
with scrapers w which move the drying material gradually down 
the drying table and into drying troughs a situated inside the 
masonry, whence it is delivered by worm scrapers k into discharge 
funnels/. (Accepted May 14, 1890). 


PATENTS AND P. 


reports of trials of patent law cases in the United States, may 
a gratis, at the cffices of Enenrasrine, 35 and 36, Bedford- 








GerRMAN Ratt Exports.—The exports of rails from Ger- 
many in the first three months of this year amounted to 
31,420 tons. The corresponding exports in the corre- 
sponding period of 1889 were 26,348 tons, 
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THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(From our New York CorRESPONDEDT.) 
(Continued from page 63.) 

THE next paper was one of the best of the session, 
being entitled ‘‘A Universal Steam Calorimeter,” 
by George H. Barrus. On one occasion using steam 
that was very wet and almost beyond the range of 
his superheating calorimeter, Mr. Barrus planned a 
device to pass the steam through a chamber where 
by depositing some of its moisture the instrument 
would be relieved from handling so much water. 
He had now perfected this idea in the instrument 
described, but instead of using a superheating 
calorimeter for determining the remaining quantity 
of moisture, he had employed the wire-drawing 
principle. 

The principal parts of the instrument consist of the 

hamber A, or ‘‘ drip-box” (Fig. 19), as it is called, 
and the ‘“‘heat gauge,” consisting of the orifice I, and 

















Fic. 19. 


the two thermometers M and N. The instrument 
is connected to the main steam pipe G which carries 
the steam to be tested, by means of the perforated 
pipe F, and this pipe extends across the full dia- 
meter, in order to obtain a sample of the steam 
tested. The orifice I opens into a pipe which is in 
free communication with the atmosphere. By the 
use of the orifice a continuous current of steam is 
made to pass through the whole apparatus, and the 
current has a constant rate so long as the pressure 
is constant. In the form thus far made, the supply 
pipe F, and the fittings, up to the drip-box, are 
the ordinary size of }-in. steam pipe. The drip- 
box is 2 in. inside diameter and 12 in. long, and the 
drain pipe D is j-in. pipe. The pipe leaving the 
drip-box is also $-in., and the remaining pipes and 
fittings are of the ?-in. size. ‘The parts marked S, 
which inclose a plate in which the orifice is placed, 
are a pair of union flanges, and inserted between 
these flanges and under the bolt-heads, are pieces of 
non-conducting material which prevent the direct 
transfer of heat through the metal walls of the high- 
pressure pipe above the orifice to the walls of the 
low-pressure pipe below it. The thermometer M 
rests in an oil cup K as shown, and the thermo- 
meter N is arranged in a like manner. 

The use of the non-conducting material shown at 
the point J, might seem to some unnecessary, and 
it may be explained that in some early experiments 
with the superheating calorimeter it was found 
absolutely necessary to cut off all solid metallic 
connection between the jacket and the interior 
heating pipe, else there would be a transfer of heat 
from one to the other, which would make the indi- 
cations of the thermometers erroneous. The same 
principle applies here and justifies the arrangement 
which has been adopted. 

The orifice I is made about } in. in diameter for 
pressures in the neighbourhood of 80 Ib. ; and under 
80 lb. pressure it discharges about 60 lb. weight of 
steam per hour. 

The range of the wire-drawing part of the instru- 
ment or ‘* heat gauge,” as it has been named, is a 
percentage of moisture varying according to the 
pressure. When this is 80 lb., the range is between 
3 and4 percent. It is unnecessary to use the drip- 





box unless the quantity of moisture is in excess of, 
say, 3percent. The unions P and Qare there- 
fore made interchangeable. When a test is to be 
made, the heat gauge is first applied directly to 
the union Q and a preliminary trial made, to see 
what the general condition of the steamis. When- 
ever the moisture exceeds 3 per cent., or the limit- 
ing quantity at the existing pressure, the thermo- 
meter N shows a temperature of about 213 deg., 
and drops of water will generally be seen escaping 
from the open discharge pipe. If the quantity of 
moisture is not beyond the range of the wire-draw- 
ing instrument, the temperature shown by thermo- 
meter N will be in excess of 213 deg. 

It is generally advisable to bring the complete 
apparatus into use, if the thermometer N shows 
less than 220deg. It is usually found, when the 
steam is wet enough to show this latter tempera- 
ture, that the quantity of moisture varies, and 
thermometer N fluctuates over a considerable 
range, and at times it will drop to its limit of 
213 deg. Whenever, therefore, the thermometer N 
shows a temperature of 213 deg., either continuously 
or periodically, it is necessary to bring the drip- 
box into use. 

In using the complete apparatus, the condensed 
water from the drip-box is drawn off, by means of 
the valve D, into a bucket resting on scales, and 
the quantity drawn off is regulated so as to keep the 
water level, as shown in the glass C, at a constant 
point. When the drip-box is used in this way, the 
author has found that almost the whole quantity 
of moisture in a sample will be deposited here, 
and very little moisture will be left to pass over 
into the heat gauge. Indeed, the experiments show 
that the drip-box alone, with a suitable orifice or 
valve provided at the top, so as to obtain a proper 
circulation through it, would form a very satis- 
factory instrument for determining the quantity 
of moisture, in any case where the steam contained 
much of it. 

When the quantity of moisture drawn off from 
the drain valve D has been determined for a given 
time, the percentage of moisture which this repre- 
sents must be found by comparing it with the total 
amount of steam passing through the apparatus. 
The total may be determined either by computation 
or by trial. The computation may be made by 
finding the exact area of the orifice, and computing 
the quantity which passes through by means of the 
formula 





Q= pressure above zero x area 
70 . 


which gives the number of pounds discharged 
through the orifice per second. The pressure to be 
used is that corresponding to the temperature 
shown by the thermometer M. The quantity, as 
thus found, is accurate enough for rough compari- 
sons. The exact quantity can be determined by 
conducting the steam discharged from the open 
end of the apparatus into a tube of water placed on 
scales, or, what is a better way, into a coil of lead 
pipe, or iron pipe, surrounded by flowing water, in 
the manner of a surface condenser, and weighing 
the condensed water drawn off in a given time. 

A certain amount of moisture is produced by 
radiation from the apparatus itself, even though all 
the parts are well covered, as it is quite necessary 
that they should be, with hair felting. The read- 
ings of the instrument on the test must therefore 
be corrected for the loss thus occasioned. It has 
been the practice of the author to make these cor- 
rections by observing the indications when the 
apparatus is supplied with steam from the pipe G, 
at a time when the pressure is steady and the pipe 
contains nothing but dead steam, there being no 
current. This condition of things can generally 
be obtained in a factory at noon time, when the 
engine is stopped, or at night, after the close 
of the day’s work. It may fairly be pre- 
sumed that the apparatus is then supplied with 
dry steam, and whatever moisture collects in the 
drip-box A, and whatever difference is shown by 
thermometers M and N, is due simply to the loss of 
heat from radiation. When the loss from radiation 
has been thus obtained the quantity representing 
that due to the drip-box is simply subtracted from 
the weight of water drawn off during the same 
length of time on the main test. The way in which 
the correction is applied to the readings of thermo- 
meters M and N is to take the reading of thermo- 
meter N on the radiation test when thermometer M 
indicates an average, and use this reading as a 
starting point. The indication of thermometer N on 





the main test is then simply subtracted from this 
normal reading. For example, suppose the average 
reading of the upper thermometer (M) during the 
main test is 312 deg. ; suppose the lower thermo- 
meter (N) indicates an average of 260 deg. on the 
main test, and on the radiation trial suppose it 
indicates 267 deg. when thermometer M shows 
312 deg. ; the process would be simply to subtract 
260 from 267, and this would give as a result 7 deg. 
as the cooling effect produced by the moist steam 
discharged on the main test. 

In order to compute the amount of moisture from 
the loss of temperature shown by the heat gauge, 
the number of degrees of cooling of the lower ther- 
mometer (N) is divided by a certain coefficient, 
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Fic. 20. 
representing the number of degrees of cooling due 


to one per cent. of moisture. This coefficient 
depends upon the specific heat of superheated 
steam, which, according to Regnault’s experiments, 
is 0.48. In other words, the heat represented by 
1 deg. of superheating is 0.48 of a thermal unit. 
The author’s experiments show that this quantity 
cannot be applied exactly to the form of instrument 
under consideration. The quantity to be used 
varies somewhat according to the degree of mois- 
ture. For an instrument working under a tem- 
perature of 314 deg., by the upper thermometer, 
and with a cooling by the lower thermometer from 
268 deg. to 241 deg., the quantity was found to be 
about 0.42. When the cooling, however, was from 
266 deg. to 225 deg., the quantity to be used was 
found to be about 0.51. The experiments have not 
as yet covered a sufficient range to determine the 
exact law which can be applied to every case, but it 
seems probable that the specific heat is more or less 
constant until the temperature by the lower ther- 
mometer approaches the point of saturation for the 
low-pressure steam, while beyond this point the 
specific heat rapidly increases. For the present, it 
is assumed that the quantity 0.42 is the proper one 
to apply whenever the temperature by the lower 
thermometer is above 235 deg., and that in cases 
where the temperature is below 235 deg., the 
quantity to be used is an increasing one, reaching 
perhaps to 0.55 when the temperature drops to 
220 deg. 

One per cent. of moisture, now, represents the 
quantity of heat determined by multiplying the 
latent heat of 1 1b. of steam, having a pressure 
corresponding to the indication of thermometer M, 
by 0.01, and this product is to be divided by 0.42 
(provided the lower temperature is not below 
235 deg.), in order to express it in terms of degrees 
of superheat. For example: When thermometer 
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M shows 312 deg., the latent heat is 894 thermal 
units, and 1 per cent. of this is 8.94; dividing by 
0.42, the number of degrees of superheating corre- 
sponding to 1 per cent. of moisture is found to be 
21.3. For several other temperatures, which cover 
the ordinary range that would commonly be used, 
the necessary coefficient is given in the following 
Table : 


as, te re Temperature 
b 


y 
Thermometer. 
M. 

270 


280 
290 


Phacieoter. 

Coefficient. M. 
22.0 
21.8 
21.7 

300 21.5 350 20.6 

310 21.3 360 20.5 
The apparatus used in experimenting is shown in 
Fig. 20. The drip-box is represented at E, and 
the heat gauge at F, and the two valves G and H 
were provided, the former to draw off the moisture 
from the drip-box, and the latter to carry the mois- 
ture into the heat gauge. Following back to the 
right-hand end of the figure the steam is taken first 
from a horizontal 2-in. pipe, which was supplying, 
during most of the experiments, an engine, and 
during the remaining ones it carried off a sufficient 
quantity of steam to produce a proper circulation. 
It dropped vertically through a }4-in. pipe into a 
well, from the bottom of which an open pet-cock 
discharged any water of condensation carried along 
with the steam. This well was made. of 1}-in. 
pipe 5 from the top of the well a1-in. pipe, 8 ft. 
ong, inclined so as to drop 14 in., carried the 
steam to a }-in. pipe at the left, which, in turn, 
supplied to the tap of the drip-box ; the bottom of 
the drip-box was provided with the glass attach- 
ment shown, which is a slightly different arrange- 
ment from that indicated os Fig. 19, although 
it answers the same purpose. The lower end was 
connected, through a series of tees, valves, and 
unions, to the entrance of the heat gauge F. 
From the top of the drip-box a }-in. pipe was 
carried to the heat gauge, being joined at an 
intermediate point between the valve H and the 
upper thermometer. The drip-box proper was 
made of 1}-in. pipe, and the various sizes of fit- 
tings used and the dimensions are indicated in 
the sketch. On leaving the heat gauge the steam 
was conducted through a rubber tube into a coil 
of iron pipe placed in a barrel, and the outlet of 
the coil discharged through the side of the barrel 
to the atmosphere. A current of cold water was 
passed through the barrel, around the coil, and 
emptied to waste. Attached to the vent of the 
drip-box was a coil of }-in. pipe, which was covered 
with wet cotton waste, the object of which was to 
keep the heated water which was discharged through 
the valve from re-evaporating. The apparatus was 


Coefiicient. 
320 21.1 
330 
340 


21.0 
20.8 
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all thoroughly covered with hair felting, and on one | water drawn off at G, as also that which was dis- 
series of tests the whole of the pipe A B was covered, | charged through the condensing coil, was measured ' 
while on another series the part marked A was/ every five or six minutes. The test was usually 
covered and the part marked B was bare. The! continued for about one hour’s time; some of the 
felting was ? in. thick. ; tests, however, being of 30 minutes’ duration. The 
The method of carrying on the test was to first’ first test having been completed the valve G was 
allow the moisture which entered the drip-box to/shut and the valve H opened, and the test was con- 
escape from the valve G directly into the atmo-|tinued with no other change of conditions. The 
sphere, the valve H being shut. The level of the | opening of the valve H was regulated so as to keep 
water was maintained at a fixed point in the glass ;| the height of water in the glass at the same point as 
readings of the two thermometers were taken every | on the preceding test. 
two or two and a half minutes, and the quantity of} The average results of the various tests which 


TEsts Or COEFFICIENT, 





me. eight a | mg ee _— 
|Steam, includ-| y,. as ied to 
Temperature | ing Moisture | wate of she aioe 
by Lower Passing lt » > ye 
Thermometer| through (O™ Hoa 
| Orifice per | Per Hour. 
Hour. 


Tempera- 
ture by 
Upper Ther- 
mometer. 


Condition as to 
Covering of 
Supply Pipe. 


Where Moisture is 


Discharged. Duration. 


ment, calcu- 
, lated from 


foregoing 
Data. 





Ib. 
63.87 
53.89 
53.58 
54.97 
53.94 
54.40 
54.50 
55.32 
55.00 
55.82 


Ib. 
0.644 


Ib. 

0.415 
0.414 
0.514 


Through drip valve Wholly covered 
heat gauge a “I 
drip valve oa és 
heat gauge ne ‘i 
drip valve Partly ,, 
heat gauge *” »” 
drip valve 
heat gauge 
drip valve ‘ i. - 
heat gauge i a8 


0.684 
1.234 
March 9 
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1.350 
0.511 

1.309 
as 0.519 
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have thus far been made are given in the Table on 
the preceding page. 

To show the method of computation, the author 
selected the first set of experiments made Dec. 12. 
The first experiment shows that the quantity of 
water drawn off from the drip-box is 0.644 lb. per 
hour. It is presumed that this quantity represents 
the moisture going into the heat gauge on the second 
test, when the total quantity of steam and moisture 
passing into the heat gauge, as shown by the con- 
densing coil, was 53.89 lb. per hour. The pro- 


portion of moisture is 9-844 — 09,0119 ; this, multi- 
53.89 

plied by 894, which is the latent heat corresponding 

to 312.2 deg. by the upper thermometer, gives 

10.64, The difference in the readings of the lower 

thermometers on the two tests is 265.4 deg. -- 

239.6 deg.=25.8 deg. The specific heat of the 


steam, then, is 95.8 

This paper was received with much satisfaction, 
and the Society at once proceeded to show their 
recognition of it by passing a vote of thanks to 
Mr. Barrus for his ability in devising so ingenious 
a method, 


Himn aNnp DWELSHAUVERS’ THEORY OF THE STEAM 
UNGINE. 

Professor R. H. Thurston presented an historical 
paper entitled ‘‘Hirn and Dwelshauvers’ Theory 
of the Steam Engine, Experimental and Analy- 
tical,” which was quite interesting, and the author 
in conclusion stated the paper showed the general 
methods of treatment of an only recently under- 
stood process of internal waste, and hoped the 
original papers might reach the Society later. 

EXcurRsIons. 

Having been resulutely filled even to overflow- 
ing with science, theoretical and practical, with 
the various ideas, practical and impracticable, 
of the hopeful and hopeless members, the Society 
was in a most unmistakable humour for relaxa- 
tion, and this was soon to follow, for the 
next morning all were assembled at the rail- 
way station to make the only excursion on the 
pee. The railway itself is a notable one, 
veing brought intv prominence by the notorious 
Mr. Ives, the ‘‘tyoung Napoleon of Wall-street,” 
who has recently obtained his release from Ludlow- 
street jail in New York City. It was in the height 
of prosperity several years ago, having been tho- 
roughly reorganised and overhauled under the 
administration of Mr. C. C. Waite, one of the 
ablest railroad men of the country. This gentle- 
man left the railroad on account of the Ives 
matters, and is now president of the Columbus, 
Toledo, and Hocking Valley Railway, and the 
Society was indebted to Mr. Waite for a most 
cordial invitation to visit the enormous bituminous 
coalfields on his line and view 13 ft. of clear coal. 
Unfortunately we were unable to accept Mr. 
Waite’s invitation, but if the Iron and Steel Insti- 
tute want to see the finest coal lands in the world, 
they would do well to see Mr. Waite while in 
America. It might be mentioned in this connec- 
tion that Mr. Waite’s father was well known in 
England first as one of the Geneva Commission, and 
after as Chief Justice of the United States. The rail- 
way at present is under the superintendence of Mr. 
Neilson, and judging from its appearance, the 
Waite standard seems to be well maintained. The 
train was a special, and drawn by the Strong loco- 
motive recently illustrated in ENGINEERING, ‘‘ A. G. 
Darwin.” There was little chance for the engine 
to show its powers, for the distance was short and 
the local traflic very great, but in a very short time 
the party disembarked at Hamilton and proceeded 
to visit the Niles Tool Works. 

The main erecting shop is 116 ft. wide and 
400 ft. long, and has on eitl.er side a machine shop 
40 ft. wide and 18 ft. clear height. Anew foundry 
is nearly ready 30 ft. by 350 ft., and fitted with two 
20-ton cranes. The machine shops noted above 
are arranged the one for light tools, lathes, screw 
machines, radial dril's, smaller planers, &c., and 
in this room are large lathes, A seer and other 
operating tools. 

The other, or north wing, is arranged in three 
divisions. At one end, occupying a space 40 ft. by 
200 ft., are smaller planers, shapers, and slotters ; 
at the centre, 40ft. by 48 ft., is the tool room, 
which is roomy and exceedingly well appointed, and 
in the other end are large planers, boring mills, 





and the engine-room. In the north and south 
wings are twelve overhead travelling cranes, rang- 
ing from 3 to 7 tons capacity, serving all the 
operating tools and the side erecting floor. The 
largest tools, handling the heavy pieces, are located 
in the north wing, ranging along the erecting shop, 
and extending into it sufficiently for handling work 
on to the machines by the 20-ton crane. Among 
the large tools is one that planes 8 ft. square by 
32 ft. in length ; there are also an 8 ft. and a 10 ft. 
boring and turning mill, a horizontal boring, drill- 
ing, and milling machine, with capacity to operate 
on work 6 ft. high by 20 ft. in length, and a similar 
machine large enough to take work 6 ft. high by 
14 ft. in length. 

The front building of the works is 375 ft. long, 
44 ft. wide, and two stories high. The first floor 
is occupied by the offices and store-room, 130 ft. 
in length, and the lathe-room, 245 ft. All lathes 
up to 30 in. swing are located in this room, con- 
veniently arranged. 

The second story contains a private office, a large 
and well-fitted drawing-room, 56 ft. long, with store- 
room for drawings and blue printing room con- 
nected ; aroom 116 ft. long, occupied by the gear 
cutters, milling and screw machines, and a room 
180 ft. long, occupied as a pattern shop. 

The foundry is located at the centre and consists 
of two wings at right angles, one 140 ft. long by 
45 ft. wide covered by an overhead power travelling 
crane of 15 tons capacity ; the other wing is 146 ft. 
long by 60 ft. wide, in which there are four gib 
cranes of 10 and 20 tons capacity respectively, all 
operated by power. These wings are used for 
moulding floors exclusively. Other rooms adjoin- 
ing and connected are used for core-making, clean- 
ing castings and cupolas. The blacksmith shop 
is 120 ft. long by 55 ft. wide, and is provided with 
cranes, steam hammers, bolt header, case harden- 
ing furnace, and every appliance to make the equip- 
ment complete. 

The shops are equipped with the best machinery 
and appliances for producing accurate work ; they 
are lighted by electric light and gas ; in the entire 
works are 100 arc lights. The main machine room 
is heated by hot air by the Sturtevant system, and 
the other buildings by steam. 

The tool-room is fully equipped for producing 
the necessary small tools for use in the works, and 
is well fitted with standard gauges, templets, 
grinding machinery, and a full assortment of tools. 
The delivery of the tools is by an electrical system, 
by the use of which tools are taken to the work- 
men by messenger boys, avoiding the necessity of 
the workman leaving his work to go to the tool 
room. All tools are given out on checks, and 
must be returned in good condition before the 
check is delivered back to the workman. 

A large fire-proof building on the opposite side 
of the street, entirely isolated, is used for the 
storage of patterns. This building is 160 ft. long 
by 72ft. wide, divided into three compartments 
by fire walls, and arranged with galleries and 
lighted entirely from the roof. This is one of the 
safest and most complete pattern storage rooms in 
the world. 

The shops are protected by a very complete fire 
system, consisting of mains connected with the 
street mains on every side, with hydrants scattered 
all through the buildings and grounds. Attached to 
these mains also is a large fire pump, taking water 
from the hydraulic which runs alongside the build- 
ings. In the pattern shop are automatic sprinklers, 
and the entire shops are made to conform to the 
requirements of the New England mutual fire insur- 
ance companies. 

Two batteries of boilers, one of Babcock and 
Wilcox, the other of tubular boilers, furnish power 
for the shops. Crude oil is used for fuel under the 
boilers and core ovens, and is found to be exceed- 
ingly advantageous, both in point of economy, 
cleanliness, and maintaining a uniform pressure of 
steam and a uniform temperature in the core ovens. 
A coupled compound Corliss engine of 250 horse- 
power drives the entire works, except the foundry 
blower, which is run by independent engines. A 
smaller Corliss engine and a Buckeye engine are 
kept in reserve in case of accident to the main 
driving engine. 

The shops are bounded on the north, east, and 
west by wide streets, and on the south by the 
hydraulic canal and another street, so that an 
abundance of light and air is obtained at all times, 
oe the shops extremely light and well venti- 
ated. 





Mr. Alexander Gordon, whom many of the 
English engineers will remember very pleasantly as 
one of the American visitors of last summer, is 
general manager of the works, and Mr. R. C. 
Kinney is the secretary and treasurer. 

One machine we noticed, and of which we 
publish an illustration on page 107, deserves 
special mention ; it is a horizontal boring, drill- 
ing, and milling machine, and arranged to bore 
or drill holes, or mill off any surface in a space 
9 ft. or more long by 6 ft. wide, thus saving 
the expense of a large planer. In using it the 
piece remains stationary, and the tool moves 
up to its work, making a continuous cut. The 
machine consists of a heavy column 10 ft. 6 in. 
high, mounted on a bedplate of any length, to suit 
requirements. The column is moved along the 
bedplate by power, operating through worm gear 
and rack. The column is 31 in. wide on the face 
and is fitted with a heavy saddle 40 in. square, 
carrying the spindle. The saddle has a vertical 
traverse on the column of 6 ft. and is raised and 
lowered by heavy screws. It is balanced by 
a counterweight hung in the column. The 
boring and milling spindle is of hammered steel 
4} in. in diameter ; it slides in a heavy revolv- 
ing sleeve and has a traverse of 4 ft. It re- 
volves in either direction, right or left hand, 
reversing by lever conveniently located, and has 
eight power feeds, ranging from ;4, in. to } in. 
per revolution of spindle. It is also provided 
with hand feed and quick return. The milling 
feeds are six in number, ranging from ;}; in. to 
7s in. per revolution of spindle. These feeds are 
applied only to the column and saddle and are 
by power only, Any of these feeds for the quick 
motion may be utilised to set a drill boring bar or 
milling cutter to work anywhere on the surface 
which the machine will reach. At one end of the 
bedplate is placed the driving gear, milling feed, 
and quick traversing mechanism for the column. 
The quick power traverse of the column has a speed 
of 5 ft. per minute. The driving cone has six steps 
for 4-in. belt, and is strongly back-geared, giving 
twelve changes of speed, ranging from 2 to 200 
revolutions per minute, and has ample power for 
boring up to 24 in. in diameter. A platen is placed 
in front of the column, convenient to the spindle, 
for the operator to stand on, and all movements of 
the spindle, saddle, and column may be started, 
stopped, or reversed by levers conveniently 
arranged on, and travelling with the saddle, within 
easy reach of the operator while he watches the 
work, Countershaft and wrenches are furnished. 

We also saw a large number of tools in construc- 
tion for the Midvale Steel Company, such as a 
slotter with 50-in. stroke, which cut a chip 3 in. 
wide and } in. thick, and a planer 10 ft. by 10 ft. 
by 20 ft., with a speed of 16 ft. per minute, de- 
signed specially for cutting large steel ingots. The 
party spent several hours very pleasantly at their 
works and received great courtesy at the hands of 
the company. Afterward we were conveyed to an 
artificial island some two miles distant, where dinner 
was served under a pavilion, and the usual style of 
after-dinner speaking indulged. Mr. Gordon made 
an extremely interesting and well-delivered ora- 
tion, and our visiting members tried to express 
their thanks in the best language at their command. 
Some of the younger members, including the pre- 
sident, proceeded to a dancing pavilion, and were 
with difficulty persuaded to desist from their salta- 
tory exercise, but we had another visit to pay 
and one quite of a novel character to most. Every 
one has heard of ivory soap, which floats on the 
water; a person, especially if a stout party, realises 
incalculable advantage of being able to see a missing 
cake of soap, when taking a bath, instead of having 
to look for it. Much hard language is saved for a 
more pressing occasion, and in that respect ivory 
soap is a reformer. We were invited to go to 
the extensive works of Proctor and Gamble and 
see ivory soap made. This we speedily proceeded 
todo. The soap is boiled in great white caldrons 
20 ft. in diameter, and after mixing is run into 
cooling frames; the result is an enormous cake 4 ft. 
by 2 ft. by 10 in., and looks like a slab of marble. 
It is then forced against wires which cut it into 
slabs and again into strips, and lastly into cakes 
which are sorted by young girls, and those accepted 
are put into a press and stamped. On this occasion 
we found one cake stamped with the initials of the 
Society A.S.M.E., May, 1890. The most of the work 
is done by machinery, and the boxes are carried 
on an endless rack, first empty and afterwards 
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when packed, to the various rooms, and finally 
they are delivered to the shipping house and 
packed into railway cars. Wherever automatic 
machinery could be used we found it. The great 
chimney, 225 ft. high and 25 ft. square, was deco- 
rated with pilasters, and in every possible place 
efforts were seen to make the appearance as 
attractive as possible, the interior of the buildings 
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end of their path. The block is then supported | upon an axis attached to the breech-block, and it 
only by the ring and can be easily swung back, so} has upon it an arm at the end of which are the 
that the operations of opening the breech is effected | teeth h gearing into the rack e ; the detent j has a 
by one movement ; that of closing is of course the | projection which presses against a stop shown in 
same except that it is reversed. Figs. 325 to 328 | Fig. 322. When the main lever is lifted, the first 








show the breech mechanism in four different posi- | projection on the cam D presses upon the head of 
tions and illustrate the percussion lock and safety | the bolt and pushes it towards the left ; if the lever 
apparatus. |is then released the bolt would be stopped by the 


were scrupulously clean and the general effect 
outside was rather of the park order than of the 
manufactory. But the feature which proved the 
most attractive and interesting was that of profit 
sharing. We noted at once the general neat and 
attractive appearance of the employés, more espe- 
cially that of the young girls. All looked pleasant 
and the men had an air of thrift and general 
prosperity. We soon saw such signs as the follow- 
ing posted in the shops: ‘‘ The man who is drunk 
the night before cannot do a profit sharer’s work 
the next day,” and again, ‘‘ Help us to earn a big 
dividend by saving all you can ;” also this, ‘‘ Re- 
member all you save comes back to you as profit.” 
Inquiry soon developed the fact that the financial 
affairs are managed thus: Every six months the 
net receipts above the cost are determined, then 
deductions are made as follows : 6 per cent. on the 
invested capital ; a fixed salary to each of the firm 
who is employed in the business ; a percentage of 
profit on the capital invested, the balance is then 
divided among the workmen in proportion to their 
wages. The last dividend was stated to be 154 
per cent. on the wages paid. Dividend day is a 
great holiday there, and the workmen have 
games, athletic sports, &. This has continued 
for two and a half years; the amount paid May 
3, 1890, was about 15,000 dols., and was divided 
between 450 to 500 workers. The head of this 
enterprising firm, Mr. Gamble, learned the trade 
in 1821, and the original establishment was a 
wooden kettle with a cast-iron bottom, from this— 
after partnership with Mr. Proctor in 1837—the 
business increased to a brick factory 32 ft. by 
85 ft., one story high, equipped to make 1000 lb. 
of soap weekly. It was stated that all the younger 
employés were being steadily advanced according 
to their proficiency, their wages at first being 
3 dols. per week were now 8 dols., 10 dels., and 















































RIGID PLATFORM FOR 4,72-IN. MORTAR, 

















CANET 7,47-1N. MORTAR AND WHEELED CARRIAGE. 


TABLE XXXI.—PartTIcULARS OF AMMUNITION FOR 15-CENT. MORTARS AND HowrrzeErs. 





Fig. 337.—Common Shell (Cast Iron). 
kilos. 





11 dols. Of the 193 employés who partici- Ib. 

pated in the first dividend 140 are still there, an Weight of castiron ... 29.460 64.812 
interval of two and a half years, in which 60,000 ” [OB 0.410 -902 
dols. have been disbursed as dividends. There is Barvti fuze “se 0.220 484 
also a building loan association for savings, and it ursting charge ... 1.908 4.203 
has enabled eight men to buy lots and homes and Total weight 32.000 70.400 


twenty-two to partially do so, the payments being 
on the instalment plan. The association has 








Fig. 338.—High Capacity Stcel Shell. 
































24,000 dols. in mortgage loans, of which 95 per . kilos. nq lO 
cent. has come directly from the employés. The Weight of — os “a = 
problem is an interesting one, and this plan goes se + sll Mai 500 1100 
far to establish harmonious relations between Bursting charge |. |. 7.75 16.984 
capital and labour. As there were in the party : 
many large re it is believed their visit here Total weight 32.000 70.400 
will not be without future results. Fig. 339,—Cast-Iron Shrapnel. 
(To be continued.) kilos. Ib. 
Weight of cast iron 24.320 53.504 
MODERN FRENCH ARTILLERY. Se > eee —- “a 
No. XXIX. ai, ae 0.220 -484 
Mortars AND How1tzErs—continued. late esiiaiciaal — _ 
Fies. 322 to 328 (page 94) illustrate the breech Total weight 32.000 70.400 
mechanism designed by M. Canet and applied by : __ aise 
the Forges et Chantiers de la Mediterranée to the : Fig. 340. oar — RB 
smaller and medium calibres of mortars and — of cast iron an 29.980 50.446 
howitzers 8 i eee eee eee ° . 
tzers. ae nicolas ' Weight of bails 7.550 16.610 
It is on the helicoidal system and its principal parts belt .680 1.496 
are shown in Figs, 322 to 324; they are the steel », fuze -220 484 
block A andthe bronze ring B. The screw threads Bursting charge -620 1.364 
on the block form two equal sectors, but instead of . 
being cut in the usual manner, they are arranged ae ~~ a 
so as to make two helicoidal belts as shown in Fig. 341.—Solid Cast-Iron Shot. 
Fig. 324. The threads chased in the seat of the gun kilos. Ib. 
are of course cut to correspond. In the middle of Weight of cast iron 31.590 69.498 
the plane surfaces of the block are cut two spiral » belt ... -410 -902 
grooves cc', shown in several of the views, which 32.000 70.400 I ohiomeranl oo A 


serve as guides for the friction wheels d d', fixed in 
the ring B (see Fig. 323); these grooves are parallel 
to the threaded sectors. On turning the locking 
lever through a quarter of a revolution the block is 
set free of its seat, and the rollers dd! turn in that 
part of the groove which is parallel to the threaded 
part of the block ; but as the same motion is con- 
tinued, the rollers enter the other part of the 
grooves and the block is withdrawn, the form of 
the grooves being so laid out that the block is clear 
of the gun by the time the rollers have reached the 








The main lever is horizontal when the breech- 
block is locked, and it is held in position by a catch ; 
on the lever is the ordinary safety cam, and there 
is a second one D, Fig. 322, with two projections, 
one of which is held by a pawl. In a horizontal 
recess of the block the bolt is free to slide from right 
to left ; this bolt comprises the rack e, the open- 
ing f, the striker, and the coiled spring g, inclosed 
in the cylinder i. The hammer F is free to turn 





safety catch ; the bolt is pushed over to its full 
extent by the second projection, which also causes 
the striker to be lifted. The opening in front of 
the vent is then uncovered, and when the breech is 
closed, the fuze can be inserted ; on pulling the 
lanyard attached to the detent j the bolt is liberated 
and the coiled spring throws it suddenly to the 
right ; movement is also given by the rack e to the 
toothed arm of the hammer which is thrown forward 

















94 


ENGINEERING. 


[JuLy 25, 1890. 








BREECHLOADING MECHANISM FOR CANET MORTARS AND HOWITZERS. 








Fia, 323, 






































Fic. 327. 


and strikes the fuze. This operation can only be 
performed when the breech is entirely closed, 
because it is only when in that position that the 
bolt can be thrown over. The system of obtura- 
tion is that of De Bange with the Canet modifica- 
tions. 

Figs. 329 to 336 illustrate some different methods 
of mounting mortars and howitzers adopted by M. 
Canet for various services. Figs. 329 and 330 
show the carriage for a 12-centimetre (4.72 in.) on 
a rigid platform, The carriage consists of two side 


Fic. 325, 


Fia. 328. 


frames a, strongly braced together in front, and | through any desired angle a ic er d is inserted in the 
bolted to an iron baseplate b ; the structure rests | socket shown in plan, Fig. 330, and the gun and 
on a platform, the construction of which is shown | carriage can thus be turned around the pivot. 
in Fig. 329; the edges are turned over to|Training for elevation is effected by turning the 
give it considerable depth and _ stiffness, and | handwheel, on the spindle of which is the Canet 
when it is placed in position, it is rammed | differential gear already described, that drives a 
firmly into the ground that it may be held pinion gearing into a curved rack bolted to the left 
securely. In the middle of the platform is a pivot side of the gun. This mounting is of the simplest 
c, around which the upper carriage is free to turn, | character; it is at the same time very rigid and 
the side frame being connected with plating to| portable. Fortransport it can be either suspended 


which the pivot is connected. To turn the gun from a special wheeled carriage, or set on any 
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THE CANET SYSTEM 

















UANET 7.47 IN, MORTAR AND SIEGE CARRIAGE. 


OF MOUNTING MORTARS AND HOWITZERS. 




















MOUNTING FOR A 3.94 IN. HOWITZER. 


sufficiently strong vehicle that may be available. | means of levers passed under the projections d 


To place it in position all that is necessary is to 
excavate the ground to a slight depth, place the 
platform in the recess thus made, and ram the 
earth hard round it. For siege purposes this 
nature is especially well designed, on account of 
its portability and efficiency in comparison with its 
weight. The maximum elevation is 60 deg. 

Figs. 331 and 332 show a Canet mortar of 19 centi- 
metres (7.47 in. ), mounted onacarriage formed of two 
side steel frames braced together, and provided with 
an axle on which are mounted two wheels. Thick 
rubber sleeves b placed between the axle and the 
wheel centres, help considerably to reduce the strain 
produced by firing. The mode of shifting the piece 
for direction is simply by means of levers, the 
ends of which are applied to the two pins c that are 
secured to the frames near the trail. For training 
in a vertical direction, the flywheel d placed on the 
right-hand side of the frame, is turned, actuating a 
pinion that gears in a curved rack. Near the end of 
the trail is a ring f by which the piece is coupled up to 
the limber like an ordinary piece of field artillery. 
The manceuvring for getting into firing position, and 
for travelling, are also the same as for field batteries. 
The mounting is light and easily handled. The 
recoil is taken up by means of shoe brakes; the 
height of the trunnions above the ground is com- 
accep small, so that the gun can be protected 

ehind a low earthwork. .The maximum eleva- 
tion is 40 deg. For larger natures the mount- 
ing presents difficulties, because a consider- 
able increase in weight is necessary, and at the 
some time facilities for transportation must be 
provided. Figs. 333 and 334 illustrate the carriage 
designed by M. Canet for a mortar of 24 centi- 
metres (9.45 in.) The gun is supported by its trun- 
nions on a steel frame formed of two plates strongly 
braced together. Passing through these plates is 
an axle b, on which can be placed two wheels for 





placed on each side of the frames. The mounting 
being thus lifted is free to turn easily on the rollers 
c. Training for elevation is a very simple manceuvre; 
the man detailed for this work raises and lowers 
the gun by hand, the balance being sufliciently 
good for him to do so, and when the desired angle 
is obtained, the gun is held fast by the screws f. 
This arrangement, though a primitive one, is 
very efficient. The weight of the projectile and 
charge being considerable, an ammunition hoist is 
added to the equipment. In loading, the gun is 
held in a horizontal position by means of a spring 
pawl g. The hoist consists of two arms h 
mounted on an axis j, at the end of which are two 
sockets k, in which the ends of levers are inserted ; 
a spring pawl / prevents the spindle from turning the 
wrong way. At the ends of the arms is placed a 
cradle large enough to receive the projectile, and to 
raise the latter to the level of the gun, it is only 
necessary to turn the shaft by means of the levers 
working in the sockets k. At m are eyes the 
rings by which the mounting is coupled to the 
limber. If it is desired to shift the position of this 
piece, it is raised with the carriage until the wheels 
can be replaced ; the carriage is then attached to the 
limber, and the whole equipment can be made ready 
for transport in a very shorttime. The arrangement 
is certainly very simple, and it appears strong and 
efficient ; it is, moreover, considering the weights 
involved, very easily shifted. It is specially claimed 
for the system that the type is very economical and 
serviceable, because it is adapted for the largest 
calibres of mortars and howitzers, and thus consti- 
tutes an easy and formidable means of attack. 

Figs. 335 and 336 illustrate a method of mount- 
ing a 10-centimetre (3.94 in.) howitzer on a siege 
carriage. As these guns are designed to give an 
initial velocity of 300 metres (984 ft.) to their 


} | projectiles, the effect of recoil is considerable. This 
transport. When it is desired to set up the gun in | 


mode of mounting with elastic connections is based 


firing position, the wheels are removed and the| upon a type designed by General Engelghart, and 
mounting is ]owered to the ground, so that it rests | which has been adopted by the Russian Govern- 


on the underside of the frames which are made | ment. 


The frame itself presents no peculiarities ; 


to act as slides, and on two rollers c which are| it consists of steel plates braced together. Train- 


mounted on the axle inside the wheels, 
sleeve of rubber being 
and the roller bodies, 
during fire. 


interposed between the axle 
lies, to absorb a part of the reaction 
Training for direction is obtained by 





a thick |ing for direction is effected by shifting the trail ; 


the gun is elevated and depressed by hand, and the 
desired angle being obtained, it is held fast by a 
locking screw. The peculiarity in the arrangement 


consists in the mode adopted of connecting the gun 
and the carriage, the object being to reduce to 
some extent the traction, and to a larger degree the 
effect of recoil. The carriage is not mounted on its 
axle, but there is connected to its lower part a piece 
a to which is attached a rod b. Upon this rod 
are placed rubber blocks c that bear against the 
bar d mounted on the axle. On this same piece 
at f is an axis around which turns a spring recupe- 
rator g that takes a bearing on the ground. During 
fire the axle remains motionless; the mounting 
recoils and is lowered under the influence of 
the powder gases; its motion is limited by a 
double brake composed of the rubber blocks e¢ 
| that bear on the axle, and the recuperator g resting 
/on the ground. When the effort of recoil is termi- 
nated the two elastic systems restore the energy 
they had absorbed and bring back the frame into 
firing position. In arranging the piece for trans- 
port the system g is removed and fastened beneath 
the frame, as shown by the dotted lines. The 
type is a simple one, and the results obtained by 
prolonged experiments in the Russian army are 
very satisfactory. It is found that the piece can 
be fired at extreme angles without any damage to 
the mounting. 





BRIDGE OVER THE RIVER BELAJA. 

Tue Samara-Ufa Railway, which was opened for 
traffic in September, 1889, is an extension of the Oren- 
burg Railway, and joins the latterat thestationof Kinel. 
That part of this line, towards the town of Ufa, con- 
tains a number of heavy embankments, stone bridges, 
and iron structures of more or less magnitude, of 
which the bridge over the Belaga, near the town of 
Ufa, is the most important. This bridge consists of 
six spans of 360 ft. each, and has a total length of 
2170 ft. The iron girders rest upon seven stone piers, 
all of which are built upon caissons. The five river 
piers (see Figs. 4 to 7 on page 40 ante) are built each 
upon one large caisson, but the two shore abutments 
(see Figs. 1 to 3) rest each upon three caissons, 
which are joined by stone arches. As in the case 
lof the bridge over the River Wolga, of which we 
|gave a very full account in our thirtieth volume, 
this bridge had to be carried sufficiently high above 
| high-water level to enable the large river boats, 
|carrying upwards of 6000 tons of timber, to pass 
junderneath at all stages of the floods, and with 
| the same object the plan of the piers is made of a 
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certain suitable shape, and provided with strong ice- 
breakers. The distance from high-water level to 
underside of girders is 35 ft., and from low-water 
level to rail level 79.2 ft., while the total height of 
piers from edge of caisson to rail level varies between 
126 ft. and 133 ft. The piers are built of limestone, 
and faced on the chante with hard sandstone, and 
the seven piers contain together about 38,000 cubic 
yards of masonry. All the work was executed with 
Russian Portland cement, supplied by the two works 
of Schmidt, in Riga and Portkunda. Careful tests, 
made at the laboratory of the Civil Engineers’ Insti- 
tute, showed this cement to be of excellent qualities. 
Samples of one part cement to three of sand showed a 
tensile strength of 1141b. to 140 1b. per square inch after 
seven days, and from 140 lb. to 200 lb. per square inch 
after twenty-eight days, while on a wire netting of 
75 meshes to the linear inch, only from 7 to 15 per 
cent. remained on the sieve. The stones used for the 
piers were also subjected to careful tests to ascertain 
their resistance against crushing and their behaviour 
under frost. The river piers rest either upon gypsum 
rock or coarse gravel bottom at about 50 ft. to .56 ft. 
below low-water level ; they are at bottom 73.5 ft. long 
and 21 ft. wide, and at top 33 ft. long and 14 ft. wide ; 
the abutments are at the rail level 25 ft. wide and 
73.5 ft. long. 

The superstructure consists in each span of a pair of 
parabolic girders, with straight bottom boom and para- 
bolic top boom, placd 19 ft. apart from centre to 
centre, and connected top and bottom by light lattice 
cross-bracings. ‘These parabolic girders have a total 
length of 360 ft. 7 in.; they are 28 ft. high at the 
ends and 40 ft. high in centre, and are divided 
into 26 bays of 15ft. 7in. each. The illustrations 
on our two-page plate of July 11, Figs. 8, 9, and 
10, show half side elevation and sectional plan, with 
numerous details taken at different points, and they 
are fully dimensioned, while Fig. 11 shows the top, 
Fig. 13 the bottom bracing, and in Fig. 12 are given a 
number of details of connections between the top and 
bottom booms, their respective positions being num- 
bered the same as on Fig. 10, while Figs. 14 and 15 give 
dimensioned sections of the top and bottom booms in 
each of the bays. The ends of the main girders are alter- 
natelysupported on fixed and roller bearings of the usual 
type, and of which detail drawings are shown in Figs. 
16 to 23, page 90. The interesting novelty in the con- 
struction of this bridge is inthe manner in which the per- 
manent way, single line of rails only, is carried. At each 
of the uprights in the main girders a pivotted bearing 
receives the ends of a cross-girder. The bearings are 
arranged in the centre line of the main girder, so that 
on being loaded, no twisting strain is put upon them, 
while, moreover, the whole structure is less rigid, 
without, however, suffering in stability. The cross- 

irders have rivetted to them a pair of girders running 
ongitudinally under the rails, which latter rest upon 
cross-timbers placed about about 1 ft. 9in. from 
centre to centre. The whole arrangement will be 
clearly understood on reference to Figs. 24 to 31, on 
page 91. It will also be seen from Fig. 31 that in 
the end bay in each girder, of which this view is 
an elevation, this plan has not been adhered to, but 
a rigid connection has there been made. This pivotted 
platform arrangement has been adopted in two 
other bridges, that over the Wolga on the Nicolai 
Railway and the bridge over the Ufa on the Ufa Zla- 
toust (Ural) Railway, the latter of which has three 
spans of 350 ft. each, and is still in course of construc- 
tion. Fig. 32, prepared from a photograph taken on 
the spot, shows the arrangement of the pivotted bear- 
ing for the cross-girders carrying the permanent way, 
with the lattice tie below, and in Figs. 33 to 36, page 98, 
are shown details of the timbering for permanent way, 
footpaths, handrails, &c., as actually executed on the 
Belaja Bridge. 

The material used for the superstructure of this 
bridge is iron, obtained from the Wotkinsky Works 
in the Ural, and roe 5 into bridge material on the 
spot in works erected by the contractor, Mr. Beresin. 
When tested it has shown a tensile strength up to 
25.4 tons per square inch with an elongation ef from 
10 to 15 per cent. measured on a length of 8in. The 
specified minimum tensile strength was 21.6 tons per 
square inch with an elongation of 10 per cent. Of this 
iron altogether 3540 tons were used in building the 
Belaja Bridge. 


Tons. 
Main girder and wind brac- 
ing for each span ... ibe 508.7 
Platform carrying yer- 
manent way sen bes 69.5 
Cast-iron bearings for cross 
girders aah 6s ii 9.25 


587.45 for each span 
of § " 


The weight of the four bearings for the girder ends in 
each bay amount to 21.5 tons. 

The iron superstructure was calculated on the 
assumption of a load of locomotives with eight wheels, 





having 6} tons on each wheel, the coefficient of tensile 
strength being about 5.7 tons tgs square inch. 

The bridge was commenced in the autumn of 1886 
and completed and tested during the summer of 1888, 
the tests giving entirely satisfactory results. With a 
dead load the elastic deflection of the girders amounted 
to between 0 and sain while the permanent set did 


not exceed wae With a passing train load the deflec- | it. 


tion did not exceed sana The Belaja Bridge and the 
similar but smaller structure over the River Ufa were 
designed by Professor N. Belelubski, of St. Petersburg, 
who has kindly placed drawings and particulars at our 
disposal. A model of the Belaja Bridge is being exhi- 
bited at the Edinburgh Exhibition. 





TRIAL OF BABCOCK AND WILCOX BOILER. 
To THE Epitor OF ENGINEERING. E 
S1r,—Your issue of the 11th inst. contains a most inter- 
esting report of a trial recently made by Mr. Michael 
Longridge of a Babcock and Wilcox boiler, which deserves 
the most careful attention. Especially the representing 
of trials by diagrams, and the making up of a real balance- 
sheet is ingeniously devised, and shows everything very 
distinctly. . ; 
The author will now greatly oblige me by inserting two 
more items in Table I., viz. : . 
22a. Water evaporated per cubic foot of water capacity 
of boiler ; 
x Water evaporated per cubic foot of steam space of 
ier ; 
as the variation of the diagram line a is, in my opinion, 
partly dependent upon these figures. . 
Should Mr. Longridge be in a position to add as a third 
item, 
22c. Water evaporated per cubic foot of economiser, 
his report will become still more valuable. 
I am, Sir, your most obedient servant, 
Essen (Ruhr), July 17, 1890. BoILERMAKER. 


To THE Epitor or ENGINEERING. |, 

Srr,—Re report of the boiler tests by Mr. Longridge in 
your issue of the 11th inst. : 

The subscriber is interested in a large manufacturing 
concern using a Jarge amount of steam power where it is 
being proposed to put in new boilers suitable for using 
cheap local coals, with the object of working with a maxi- 
mum of economy. ; 

Keen competition in trade, with advancing prices of 
coal, make these considerations imperative, in fact it 
becomes a question of public weal that the greatest care 
and economy be exercised, and to do this more effectively 
accurate information as to the reliable evaporation 
obtainable from different kinds of boilers is needed, and 
the information contained in the report referred to is of 
the required description, and will render important ser- 
vice in educating steam users to properly understand the 
best means of ascertaining what they are doing and how 
to proceed to obtain the best economy possible. 

Some of the parties interested as shareholders in our 
concern have had a water-tube boiler of a well-known 
maker recommended, as being the most economical and 
most efficient, but the results in the tests referred to are 
not considered either economical or efficient ; I would 
like to have information on this question from more users 
of the same kind of water-tube boileras the tests were made 
on, particularly where bituminous coals are used; as we 
want to use a cheap kind of bituminous coal we can 
thereby make a fair comparison. 

Comparing the results reported in the tests above 
referred with a number of reports issued by the makers 
of these water-tube boilers, there is a difference of some 
50 per cent. in point of economy; I shall be glad to see 
this matter explained by users or by people who have 
made proper tests. 

If you will kindly insert these questions I shall esteem 
it a favour, and no doubt many of your readers will 
benefit by — thereto. Meantime, 

am, Sir, yours most apes, 
UCONOMY. 





BOILER INSPECTION v. BOILER 
INSURANCE. 
To THE EDITOR OF ENGINEERING. 

Srr,—A letter appears in your issue of July 11 from 
Mr. Hiller, also one in your issue of July 18 from Mr. 
Longridge, one the chief engineer of the National Boiler 
Insurance Company, the other the chief engineer of the 
Engine, Boiler, and Employers’ Liability Insurance Com- 
pany, both of Manchester. 

Both these letters are to a certain extent in the same 
vein, commenting on what they term the constant mis- 
representation of the Manchester Steam Users’ Asso- 
ciation. 

I contend, Sir, that Mr. Fletcher and the president 
of the Steam Users’ Association’s returns have been 
amply verified from the report printed by you in your last 
issue of Mr. E. B. Marten, late chief engineer of the 
Midland Boiler Insurance Company. 

It is quite amusing to see how the chief engineers love 
averages when they are called into question, but no 
amount of averaging will explain away the Charleswood 
explosion, where the proprietor and his nephew were 
killed, this being a boiler that was insured by Mr. Lon- 
oa company, nor will it explain the , om near 

idham) explosion, which was insured by Mr. Hiller’s 


company, where happily no one was killed, but nothanks 





to the insurance company for it, as when a company 
employ inspectors to examine and report on boilers, yet 
accept the gauging of practically a country mechanic 
of a deeply and dangerously wasted plate, and on that 
gauging go on insuring the boiler, it is time some change 
was made in the system of their inspections. 

When the insurance companies are told that they 
insure on a system of averages, and which to all intents 
and purposes is practically correct, they will have none of 
it. Ko. this does not suit them, but I would ask is it 
possible for them to give thorough and reliable inspection 
at the rates they charge, viz., 7s. 6d., 10s. 6d., 15s., and 
17s. 6d., &c., _ boiler per annum ? and further, another 
thing they do, and that is supposing a firm has two 
boilers, they give them a policy of insurance on these 
boilers, providing they only work one boiler at a time ; 
should both of these boilers be working at the same 
time and an accident occur, say a collapse or explosion, 
the company are not liable for damages ; yet nine-tenths 
of the people so insured do not know this, although it is 
stated on their licies. Steam users and boiler owners 
who are ins in this way should carefully read their 
policies, or ng may find some day to their cost that 
they have been labouring under a beautiful delusion that 
both their boilers were insured, when only one of them 
was, but they did not know which. 

I came across a firm the other day who were just in 
this position, and they were thinking how cheaply they 
were having their boilers insured, but when they knew 
the facts, how they opened their eyes. 

As for inspection, this firm had had next to none, 
their boilers had been insured for over four years, yet 
the insurance inspector had never once, during the whole 
of that time, tested their pressure gauges to see whether 
or not they were right, nor had he ever seen steam blow- 
ing off at the safety valves. Of course the firm were not 
aware of this, but when they questioned their engineer it 

1 soon came out. How many more are there in a similar 
position ? I say thousands. Boiler owners should make in- 
quiries from their engineers and boiler attendants as to 
what kind of inspection they get, and I venture to say 
in hundreds of cases, they will be astonished to find in 
what a slipsbod manner their boilers are inspected by 
the boiler insurance companies. They say they do not 
insure boilers except after thorough examination or before 
obtaining sufficient evidence, to lead to the presumption that 
pe | are fit.to work until an examination can be made (the 
italics are mine) ; they do well to make use of the sentence 
in italics. How is this sufficient evidence obtained? 
An inspector may, sometimes an agent only goes to look 
at it, and in aday or two the policy is received, and in 
many cases no examination is made for months or years. 
Here is a case in point. A firm have two boilers working 
at 150 lb. pressure; these boilers were proposed for insur- 
ance, and were insured without any examination about 
four years ago, yet only one of these boilers has been 
examined internally during the whole of that time ; still 
they are insured; this is a sample of the evidence they get 
to presume on their fitness for work, and it is well known 
that we cannot presume one boiler is all right because 
the one next to it is, as to wit the collapse of the flue tube 
at Rathkeale Company, Limerick, Ireland, insured by 
the Boiler Insurance and Steam Power Company, and so 
ably commented upon in your journal at the time. 

Mr. Longridge says that the number of boilers under 
the inspection of the Steam Users’ Association are less 
than 10 ip cent. of the number inspected—he should 
have said insured—by the boiler insurance companies. 
Very true, but he does not say that in order to get these 
boilers they have their inspectors (who might be far 
better employed making reliable inspections) and agents 
scouring every part and every corner of the United 
Kingdom, using every means in their power to get 
these boilers. It is easy for the chief engineers to 
complain of misrepresentation of the Steam Users’, yet 
they are imply quoting from the Board of Tirade 
returns and carrying out the letter and spirit of the 
Boiler Explosions. Act of 1882, an Act which a short 
time ago the different chief engineers of the insurance 
companies professed to have such a love for, asking for 
its full powers to be put in force, and when this has beén 
done they again complain about its provisions. 

I would ask, Sir, what we are to understand 
from the two statements taken together of Mr. Longridge 
at the Charlesworth inquiry, and Mr. Hiller at the Lees 
(near Oldham) eyoh first that the issuing of a policy 
of insurance on a boiler was no guarantee of its safety, 
and second that the companies are under no obligation to 
inspect, neither do they contract to do so? If this is 
correct I think it behoves all respectable boiler owners to 
look to their boilers and see that they are annually 
reliably examined by the insurance inspectors, or else 
place them under the inspection of some one who 
guarantees that their inspections shall be such that as 
will prevent explosions, the possibility of which cannot be 
denied, as the annals of the Manchester Steam Users’ 
Association will conclusively prove. 

_ I must apologise for the , Bsr of this letter, but the 
importance of the subject demands justice being done to 
it, andI could not do it in lessspace. Trusting you will 
publish it in your next issue, 
I am, Sir, yours truly, 
July 21, 1890. AN ENGINEER. 








WHAT IS MECHANICAL “ WORK?” 
_To THE Eprror oF ENGINEERING. 

Srr,—With reference to letters published in this week’s 
ENGINEERING on the subject of mechanical work, may I 
suggest that ‘‘Fs=4mvz?” has somewhat failed in not 
having sufficiently strongly urged, though evidently it is 
his opinion, that there is, not merely ‘in a sense,” but in 
fact a real resistance to be overcome when gravity acts on 
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a body, viz., the resistance to change of motion which is! Patentee” is bearing a grudge, I trust you will allow me 


a property of matter. : 

The ‘“‘ Writer of the Review” has apparently not laid 
hold of this conception, which finds expression in New- 
ton’s second and third laws. 

To refer him to one of his own authorities, and to dispel 
any doubts possibly produced by the discussion in the 
minds of some of your readers, allow me to quote the 
following from Cotterill’s ‘‘Applied Mechanics,” Part III., 
Chapter VIII., Art. 99, page 210, 1884 edition. 

With regard to ‘‘a weight under the action of gravity 
only” it is there stated: ‘‘ During the whole fall the 
weight W of the body has been exerting an effort upon 
it which overcomes an equal resistance occasioned by the 
change of velocity which is taking place; thus an 
amount of energy has been exerted and an amount of 
work done equal to Wh.” 


Forest Hill, July 19, 1890. 


To THE EDITOR OF ENGINEERING. 

Srr,—Neither Rankine’s nor Cotterill’s definition of 
work is inconsistent with Dr. Evers’ statement, tha 
‘‘when a stone falls, gravity does work upon it;” 
for since the stone tends to remain in its state of rest or 
of uniform motion and gravity tends to change that state, 
the stone can be said to offer resistance to the change. 
The word resistance is certainly not confined to mean 
external resistance alone. 

If we accept the method which ‘‘The Writer of the 
Review ” has of stating what the force, propelling a body 
along a level plane, all frictional resistances being 
abstracted, does, great confusion would be the result. 
According to him it does no work. 

I suppose if ‘‘ The Writer of the Review ” were asked to 
find the work done by the sun’s attraction during the 
motion of the earth, say from Aphelion to Perihelion, he 
would answer very simply, None, whereas it amounts to 
the very respectable sum of 1.79 x 10°° ergs. 

I think the following to be a definition of work which 
can be accepted by every one. It is from an elementary 
text-book. 

‘* Work is said to be done by a force on a body when 
its place of application has a component displacement in 
the direction of the force, and by a body against a force 
when the place of application of the force has a compo- 
nent displacement in the direction opposite to that of the 
force.” I remain your obedient servant, 

Glasgow, July, 21, 1890. B. M. 


Yours truly, 
Toonam. 





To THE EDITOR OF ENGINEERING. 

Sir,—I am surprised that your reviewer in his reply to 
my letter in your issue of the 18th instant should import 
the personal element into the controversy, or blame me 
because, as he appears to think, I do not regard Rankine 
as a leading mechanical writer. Most certainly Ido, and 
on this point I should have thought there was not room 
for any other opinion. ; 

I preferred, however, to put the matter on rational 
grounds rather than appeal to authority. Your reviewer 
elects to be guided by Rankine: let him hear then what 
that writer says: On page 1 of his treatise, ‘‘ The Steam 
Engine and other Prime Movers,” occurs the definition of 
work which your reviewer quotes, and then follow sundry 
comments and amplifications. But on page18, Art. 14.A, 


we read : 
“* Work of acceleration. In order that the velocity of 
a body’s motion may be changed it must be acted upon by 
some other body with a force in the direction of the 
change of its velocity ... . let the first body be called 
the driven body and the second the driving body. Then 
the force must act upon the driven body. .... Every 
force being a pair of equal and opposite actions between 
a pair of ies, the same force which accelerates the 
driven body is a resistance as respects the driving body. 
Again on page 20: . : 
os The work performed in accelerating a body is the 
product of the resistance due to the rate of acceleration 
into the distance moved through by the driven body 
while the acceleration is going on.” 
Again on page 21: 
" ff a body falls freely under the action of gravity from 
a state of rest through a height h so that its initial velo- 
city is zero and its final velocity v, the work of accelera- 
tion performed by the earth on the body is simply the 
product wh of the weight of the body into the height of 
the fall.” .... ‘The work performed in producing a 
a acceleration is the same with that performed in 
ifting the driven body through the difference of the 
heights due to its initial and final velocities.” ; 
From these quotations (and more in the book which I 
cannot ask you to print, but which your reviewer can 
easily read for himself) it appears that the very author 
on whom your reviewer implicitly relies, and whom he 
accuses me of not rightly estimating, takes exactly the 
view which I set forth in my former letter, and is in 
direct opposition to your reviewer. Phcce 
Surely it is needless to say more. Of course it is quite 
permissible to define the word ‘‘ work” as your reviewer 
does, on the principle laid down by Mr. Squeers in defin- 
ing the word “‘ hall” so as to make it applicable to his esta- 
blishment for the education of the young. All I contend 
is that if the word be so defined it makes havoc with our 
established mathematical phraseology and contravenes 
the usages of all our leading mechanical writers, among 
the foremost of whom is Rankwne. 
Yours faithfully, 
Fs=4mv. 


THE PATENT OFFICE LIBRARY. 
To THE Eprtor or ENGINEERING. 


_S1r,—As Lam a frequent visitor of the Patent Office 
library, and I think one of those foreigners to whom “‘ A 








some space to protest against the unfounded and unjust 
insinuation of your corrrespondent. 

The Patent Office is a branch of the public service, and 
as such it is open free to all, without distinction of 
nationality. The foreigners who visit the Patent Office 
library are either patentees or, like myself, interested in 
patent work ; besides this there are a lot of studious men 
amongst us who are desirous of improving their know- 
ledge of subjects more or less akin to their profession. 

According to ‘“‘A Patentee” this library ought to be 
open solely for the benefit of patentees ; this is not only 
selfish but also absurd. The Taos is also intended for 
those who wish to become patentees ; to them it is most 
useful to make searches as to novelty, or even to improve 
their invention. I therefore do not understand why the 
library should not be open to all. I have never seen any- 
body who did not usefully employ his time in this library. 

ith regard to mutilation of books, I may say that I 
have not hitherto come across a public library where this 
was not practised to some extent. It is not an unfrequent 
thing, for instance, to find that the working drawings 
published as supplements to The Engineer, &c., have been 
stolen. As none or almost no foreigners visited the 
libraries I am speaking of, should I not be right in saying 
that there are in this country people other than foreigners, 
who are unscrupulous enough to commit these dis- 
honourable actions. ? 

The remainder of your correspondent’s letter is per- 
fectly correct and judicious, and it is a matter of regret 
he should have given vent to the narrow-minded feelings 
which I read in the beginning of his letter. I must, how- 
ever, remind him that many foreign periodicals do not 
— regularly, and that accounts a good deal for the 
delays complained of by him. I certainly find nowhere 
a more able and obliging staff of head and assistant 
librarians than in this Patent Office library. 

Before concluding I should like to make one or two 
suggestions which would facilitate the work of both 
librarians and visitors. For instance, it would be a boon 
to all if the periodicals were arranged and fixed on tables 
or desks in such a manner that they do not get mixed 
or removed, thus causing a waste of time to the readers 
who look for them. 

It would also be a good thing if a list of the new books 
placed on the shelves was drawn up weekly and exhibited 
In some conspicuous t of the main reading-room. 
Would it not be advisable to take duplicate copies of the 
more important papers published in this country such as 
ENGINEERING, The Engineer, &c.? It is almost impos- 
sible to get hold of these papers on the day they are put 
on the tables. 

Apologising for trespassing on valuable space, 

I remain, yours truly, 


London, July 20, 1890. Ep. GoBEkT. 





THE ROYAL AGRICULTURAL SOCIETY’S 
ENGINE TRIALS AT PLYMOUTH. 
To THE EDITOR OF ENGINEERING. 

S1r,—We notice in your issue of last week a letter from 
Messrs. Simpson and Strickland taking exception to our 
remarks re theengine trials at Plymouth. These gentle- 
men make aconsiderable parade of their ten years’ experi- 
ence in utilising their compound tandem marine engines for 
agricultural purposes. But had they looked round the 
cnr they would have observed that of the many 
portable vertical engines and boilers exhibited, most 
were of the cross-tube type, and none were lagged. Messrs. 
Simpson and Strickland are doubtless engineers of great 
eminence and wide experience, but many of the makers 
of these engines are of even greater eminence and wider 
experience, and we greatly doubt, in spite of judges’ 
awards, and ten years’ testimonials, whether these 
eminent makers will immediately proceed to lag all 
their steam pipes, cylinder covers, and valve-chest covers, 
in a most elaborate style; to cut away their governor 
gear, and to cram a multiplicity of in. brass tubes into 
their boilers. Granting, however, thecorrectnessand justice 
of the late Plymouth trials, this should be the result ; 
and yet we venture to prophesy that the cross-tube boiler 
for agricultural purposes is not yet doomed to extinction, 
that governors will not go out of fashion, and wholesale 
lagging will not be the order of the future, exce ope 
to gain other awards from Royal Society’s judges. The 
eminent makers who exhibited, but did not compete, at 
the Plymouth Show, had not built their engines for 
racing purposes, but for practical solid work, and we are 
inclined to trust their life-long and varied experience in 
engines of this type, rather than that of marine engi- 
neers, however successful, or of eloquent theorists, how- 
ever brilliant as exponents of unpractical speculation. 

Referring to Messrs. Simpson and Strickland’s remarks 
as to the portability of our engine, we should say the 
weight pa wchom distributed on four wheels than on two, 
and we should think that our engine, which could mount 
the Devonshire hills to the Showground, and back again 
out of the Sone of Despond caused by the blowing off 
of the boiler belonging to those gentlemen’s engine, might 
be deemed fairly portable. Wecan only retort by asking 
whether—as was the case with theirs—that engine can be 
called workably portable, which has to be jacked up 
and placed on a solid wooden foundation before starting. 

Your correspondents quote, very inappropriately, the 
10 per cent. of marks given for facility in getting to work 
pad pectic Dg As a fact and one we pointed out to 
those in authority at the Show, they had—contrary to the 

lain regulations—three men in constant attendance 
fa the trial, instead of the one man allowed. But 
neither judges nor stewards noticed this, or our objection 
to it, and nodoubt the gain of timein thus acting contrary 
to the rules resulted in a gain of marks on this point. 

We did not enter into this correspondence in any 


spiteful spirit, although perhaps a natural disappoint- 
ment and wholesome disgust may have in some measure 
prompted our first letter. If the attention we have 
drawn to the unsatisfactory trials of engines and grist 
mills is provocative of future improvement in this respect, 
our little experience and labour will not have been in vain. 
We do not grudge Messrs. Simpson and Strickland their 
prize, we only protest against the idea of stamping their 
engine as the best type for agricultural purposes, as the 
Royal Society’s awards should have a tendency to do. 
On the contrary we congratulate them on so successfully 
catering for the professors who officiated as judges of the 
show. When they further succeed in placing their com- 
pound marine tandem racing engines extensively around 
on farms and estates, and compel greater makers than 
themselves to copy their type, we can assure them of our 
further and even heartier congratulations. 
Your obedient servants, 
Northampton, July 23, 1890. ADAMS AND Co. 





EFFICIENCY OF STEAM JACKETS. 
To THE Eprtor oF ENGINEERING. 

Srr,—In your last issue Mr. Rooker has been 
enough to fulfil his promise of last year, and has given 
us the result of his interesting experiment with steam 
jackets. 

With a comparatively slow rotative speed and large 
expansion (nine-fold) those who favour the use of jackets 
would, I think, expect the steam jacket to show itself of 
some service. The result, however, in this case is that 
the jacket is not worth having; in fact, with the jacket 
connected, as usual, to a steam trap, the efficiency is less 
than with the unjacketted cylinder. 

I would like to suggest to Mr. Rooker that, keeping 
the horse-power the same, a better result would probably 
be obtained with the unjacketted cylinder, if the cut-off 
was much later. Assuming that the cylinder has auto- 
matic trip gear, this might easily be tried by reducing 
the boiler pressure. It would be interesting to know at 
what pressure the feed water was least. 

Another way would be to keep the boiler pressure the 
same, say 70 Ib., and introduce a reducing valve between 
the boiler and the reservoir to reduce the pressure in the 
reservoir to say 40 lb. 

The result would be a later cut-off with superheated 
steam, both tending to economy. 

_ faithfully, 


¢ W. H. Tozer. 
Long Ditton, Kingston-on-Thames, July 21, 1890. 





BARRUS’ DRAUGHT GAUGE. 
To THE Eprtor oF ENGINEERING. 

S1r,—This “invention,” as described by your New 
York Correspondent on page 63 of your issue of July 18, 
consists essentially of an appliance described and illus- 
trated on pages 16 and 17 of the 1889 edition of ‘* Potts’ 
Mining Register and Directory.” 

Mr. ‘‘ Barrus” is certainly not an original inventor, 
unless the revival of an old instrument is invention. 

Yours faithfully, 
July 18, 1890. A. N. D, 








LAUNCHES AND TRIAL TRIPS. 

THERE was launched on the 16th inst. from the ship- 
yard of D. M. Cumming, Blackhill Dock, Glasgow, an 
iron and steel twin screw launch for passenger and tow- 
ing purposes at Riode Janeiro. Dimensions, 62 ft. 6 in. 
by 13 ft. 6 in. by 6 ft. 3in. moulded. Her engines, which 
are compound surface-condensing, indicating 130 horse- 
rr. ing ae by Messrs. Kincaid and Co., 

imited, Greenock. 





The steam launch Kingston, built for Messrs. Salter 
Brothers, of Oxford, by Messrs. Edwin Clark and Co., of 
Stroud, to the order of Messrs. W. Sisson and Co., Glou- 
cester, who supplied the machinery, went on her trial 
trip on Tuesday, the Ist inst. She is 72 ft. long, 12 ft. 
broad, and the engines are of the triple-expansion non- 
condensing type, having cylinders 5?in., 8}in., and 
114 in. in diameter by 8in. stroke. The working pressure 
is 165 lb., and they worked without a hitch throughout. 





The new steamer Nordvest, built at the Elsinore Iron 
Shipbuilding and Engineering Company, Denmark, for 
the Norden Steamship Company, Copenhagen, had its 
official trial trip on Friday, July 18th, in the Sound. 
he steamer has the following principal dimensions: 
Length in main deck, 260 ft.; breadth, 36 ft.; depth in 
hold, 18 ft.; and will carry 2300 tons. The engines are 
on the triple-expansion system, and indicated on the trial 
trip 730 horse-power at a speed of about 114 knots. 





On Monday, the 14th inst., the steam yacht Fleur-de- 
Lys, built to the order of Colonel Pope by Messrs. T. G. 
Teng and Son, of East Molesey, and engined by Messrs. 
W. Sisson and Co., Gloucester, went on her trial trip at 
Long Reach. The engines are on the triple-expansion 
gy with cylinders 6 in., 9 in., and 15 in. in diameter 
y 10 in. stroke. Theworking pressure is 150 lb. 








SuipMeNnts oF OrE FROM LuLEA.—The shipments of 
iron ore from Lulea are not being pushed with much 
energy this summer. The steamers Eraighill and Free 
Land were despatched during the second week of July 
with iron for the railway ee Two more steamers 
were then loading ore, one for the Gellivara Company, 
and the other for the Swedish Norwegian Railway Com- 





pany. 
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BRIDGE OVER THE RIVER BELAJA; SAMARA-UFA RAILWAY, RUSSIA. 
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PROFESSOR N. BELELUBSKI, ENGINEER, ST. PETERSBURG. 
(For Description, see Page 95.) 
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sisirion"aeasor “anita eaniibninaaae COMPOUND LOCOMOTIVE; L. AND N.-W. RAILWAY. 


SHEFFIELD, Wednesday. | (For Description, see opposite Page.) 
Threatened Strike at the Deepcar Collieries.—A dispute for ES. 
| 





which has been in existence for a little while at the col- | 
lieries of Messrs, Grayson, Low and Co., threatens to | 
lead to a stoppage of the concern, the men having given | 
notice to leave their work, such notice to terminate on the | 
30th inst. Several grievances are complained of, but by 

far the most serious, and the one which has led to the 

notices being given, is the fact that the owners have given | 
notice that the clay which has hitherto been got shall in | 
future be left in the pit. It is stated that the wages now | 
earned are very moderate as compared with some other 
pits in the country, and the Yorkshire Miners’ Association, 
to which the men belong, will support them if the affair | 
leads to a stoppage of the pit. | 





Advance in the Price of Coal.—During the past few | 
weeks the demand for house coal of all descriptions has | 
been exceptionally brisk. It has been thought advisable | 
to raise the price of house fuel to the extent of 9d. per | 
ton, and the advance came into operation yesterday. | 
Though as yet the increased prices are by no means | 
general, the advances will be made by the majority of the 
colliery owners, if the demand shows no signs of slack- 
ening. 


The Sheffield Corporation and Electric Lighting.—A 
meeting of the Parliamentary Powers Committee of the | 
Sheftield Town Council has been held, when it was decided 
“That the town clerk be instructed to make arrange- 
ments for a visit of this committee to Bradford early in 
September next to view the electrical works of the corpo- 
ration in that town, and to ascertain the results of the 
working of their installations, and that the town clerk 
be requested to report to this committee what steps will 
be necessary to enable the corporation to apply next ses- | 
sion for a Provisional Order to supply electricity within | 
the borough. 














Sheffield Socicty of Engincers.--The annual general meet- 
ing of this Society has been held at the Technical School, 
St. George’s-square. Professor Ripper, M. Inst. C.E.,, | 
occupied the chair, and there was a large gathering of | 
influential members. A satisfactory financial statement | 
was brought before the members, who afterwards dealt 
with the programme for next session, and the forthcoming | 
visit of the Testitntion of Mechanical Engineers. The 
following officers were elected: President, Professor 
William Ripper, M. Inst.M.E. ; vice-presidents, Mr. R. A. 
Hadfield, M.1.S.P., Professor H. M. Hicks, M.A., Mr. 
Geo. T. Hird, M. Inst. C.E.; committee, Messrs. 
James Noble, Thomas Green, William Tozer, P. B. 
Brown, Fred Tasker, P. J. Wilson ; treasurer, Mr. J. 
Roberts ; hon, secretary, Mr. Perry Hill, | 
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description. Such a comparison will also show the 
difference in the arrangement of the reversing gear. 
The valves of the high-pressure cylinders are Ay the 
Trick pattern, and have a travel of 32 in. in full gear, 
with jin. outside lap and 4 in. 1 As shown by 
the longitudinal section, Fig. 1, on our two-page 
engraving, also, the exhaust pipes from the high-pres- 
sure cylinders are fitted with a bye-pass valve in the 
smokebox, by means of which these cylinders can be 
a i to exhaust direct into the chimney when de- 
sired, 

In the case of the low-pressure cylinder, valve gear 
is, as we have already stated, dispensed with, and the 
crank axle is simply fitted with a single eccentric 
which can shift round into the positions for forward 
and backward motion, it being driven by stops, 
the one or the other of which takes its bearing as 
soon as the direction of motion of the engine has been 
determined by the high-pressure cylinders. As will 
be seen from the longitudinal section, the eccentric 
drives the valve through a rocking lever. The valve 
has 54 in. travel, ] in. lap, and 4 in. lead. It has also 
a slight lap on the exhaust side instead of exhaust 
clearance as in former engines, it having been found 
that by the extra cushioning of the exhaust thus ob- 
tained the rather unpleasant motion at starting which 
“ys acme with the earlier engines is quite got 
rid of, 

It will be noticed from the plan, Fig. 2, that the 
crank-axle is a built-up one, the shaped crank having 
its arms prolonged to hen balance weights. From the 
low-pressure crosshead is worked an air pump 5 in. in 
diameter and 24 in. stroke for creating the vacuum in 
the automatic vacuum brake pipes. 

The boiler is identical with that of Mr. Webb’s pre- 
vious engines described on page 469 of our thirty-ninth 
volume, and we need therefore merely state here that 
it has a steel shell, copper firebox, and brass tubes, the 
latter being 225 in number and 1{ in. in diameter. 
As will be seen from the section Fig. 3, four longitu- 
dinal stays are introduced amongst the tubes. The 
boiler pressure is 175 lb. per square inch, and the par- 
ticulars of heating surface, &c., are as follows : 
Square Feet. 

1242.4 
159.1 


Total et : 1401.5 
Firegrate area... was . 20.5 

The weight of the engine in working order is 46 tons 
5 cwt. which is distributed as follows: On leading 
wheels, 14 tons 15 cwt.; on low-pressure driving 
wheels, 15 tons 15 ewt. ; and on high-pressure driving 
wheels, 15 tons 15 cwt. 

On the 30th ult. there were seventy-seven compound 
locomotives in use on the London and North-Western 
Railway, and the mileage run by these engines up to 
that date was 14,882,753 miles, most of this duty 
having been done with the heaviest class of trains. Of 
the particular type which forms the subject of the 

resent notice ten engines have been built and put 
into service, the first two engines of the type, how- 
ever, viz., the ‘‘ Teutonic ” and the ‘‘ Oceanic,” having 
re de valve gear fitted to the low-pressure cylinder 
valve instead of the single loose eccentric. These two 
engines will, however, be altered when they come into 
the shops. ‘The ‘‘ Teutonic” was turned out on 
April 16, 1889, and from that date to the 30th ult. had 
run no less than 110,155 miles. Even this hard work, 
however, is exceeded by the performance of the 
** Oceanic,” which was turned out on June 28, 1889, and 
by June 30th of the present year had run 101,041 miles. 

Of course such a mileage of over 100,000 miles per 
annum could only be attained by double-ganging the 
engines, and Mr. Webb has so far found that there is 
no disadvantage, but the reverse, in this sytem, steam 
being kept up and a long mileage being run with one 
steam-raising. The great bulk of the work performed 
by the “Oceanic” and ‘ Teutonic” has been done 
between London and Carlisle, and for several months 
these two engines have been running a round trip 
from Crewe to London with the limited mail, from 
London to Carlisle with the 10 o’clock Scotch express, 
and back with the limited mail to Crewe, a distance of 
about 600 miles in a few minutes under twenty-four 
hours from the time of leaving home at Crewe to the 
time of arriving back. The drivers and firemen are 
relieved as the engines pass through Crewe, the engines 
going forward with fresh men. 

We long ago stated that Mr. Webb certainly 
did not hesitate to put his compounds to the hardest 
work, and the particulars of running which we have 
just given show not only that he is keeping up this 
system of testing, but that the engines stand the 
trial most satisfactorily. 


Heating surface: Tubes... 
Firebox 





MACHINE FOR EXPANDING SHEET 


METAL. 

Tne machine which we illustrate this week on 
age 102 may be said to represent an entirely new 
industry, since it produces a novel article ready 
for the market from strips of thin sheet steel, A 





glance at our illustration, prepared from a youn 
of one of the machines in operation at the works of the 
British Metal Expansion Company, Limited, at West 
Hartlepool, will at once show that this interesting 
machine produces a metallic mesh, the nature of which 
will be readily understood by producing a very similar 
result in paper. On cutting slots in a sheet of writing 
new as shown in the accompanying sketch, Fig. 1, 
and pulling the two ends A and A, cape! mesh is pro- 
duced in many respects similar to the article turned 
out by the machine in question. As soon, however, 
as the ends of the paper are let go, it will spring back 
into its original form of a flat sheet, and this of course 
has to be avoided in the expanded metal ; the machine 
is therefore designed to cut and at the same time bend 
the cut strip into the shape which it is to retain. This 
operation is performed by means of upper and lower 
cutters between which the metal is clenched ; these 


FiG, 1, 


cutters are placed in a row, but one behind the other 
as shown in sketch, Fig. 2, and of the shape illus- 
trated in Figs. 3 and 4 on page 102. In Fig. 3 the 
cutters are in position to receive the strip A, B, while in 
Fig. 4 they have separated and shaped the meshes and 
are ready to withdraw. The material used is mild 
sheet steel of from 20 to 16 gauge thickness, and in 
strips about 7 in. wide and 8 ft. long. . According to 
the size of mesh this strip of 7 in. in width produces a 
lattice of from 2 ft. to 4 ft. wide, and only slightly 
shorter than the original length. Fig. 5 shows one of 
these strips partly operated upon ; the metal is fed into 
the machine from left to right at an angle parallel to 
the line a b, and the first stroke only produces one cut, 
the second two cuts and two diamond-shaped meshes, 
the third four, the next six and so on (see corner 
c in Fig. 5). Samples of the finished lattice are shown 
in Figs. 6 and 7 to a larger scale, and from these the 
nature of the product will be easily understood. 
Turning now to the machine itself, which is the 
invention of Mr. J. T. Golding, of Chicago, and of 
which a number are at work in the United States and 
three at the company’s works at West Hartlepool, we 
may compare itin general design to a sheet metal shears. 
It consists of a strong upper and lower jaw to which 
the cutters, Figs. 3 and 4, are attached, the upper jaws 
move in a vertical plane by the action of eccentrics ; 
two of these are fixed to the main shaft, worked from 
the driving shaft by means of gearing, arranged on the 
left of the machine, and are attached by knuckle 
joints to the heavy casting, forming the upper jaw, as 
shown in our illustration. The lower jaw is free to 
move longitudinally in its guides, and since the edges 
of the cutters are bevelled, the lower cutters are forced 
from right to left as the upper cutters descend on them, 
clenching the metal between the inclined edges, until 
after the upper jaw has been withdrawn; the 
large cam overhanging the shaft on the right brings 
the lower jaw with its cutters back again to its 
original position. To work the machine, the strip of 
mild steel is fed in from the left, one cutter only 
operates at the first stroke, that is it first slits the 
metal, and then depresses the slit off the strip vertically 
until the desired shape is obtained; the next stroke 
forms two meshes, the third four, the fourth six, and 
so on until the strip which is fed forward from left to 
right to the extent of one mesh, and outward to the 
front to the width of a strip, about 4 in. or more at 
one stroke, has been converted into an open lat- 
tice. The operations of the machine are entirely 
automatic. and the one illustrated, which is making 
sheet trellis, turns out about 4000 linear feet per 
ten hours ; the strips used are 8 ft. long, 7 in. wide, 
and are transformed into a sheet of webbing with 4 in. 
mesh, about 4 ft. wide and 7 ft. long, ing through 
the machine at the rate of about 7 ft. per minute. 
For different —- a large variety of patterns, 
varying in size and shape of mesh, are manufactured 


and are produced either by —— the cutters or 
u 


by altering the stroke of the machine, but for practical 
purposes it has been found most desirable to have 
one stroke only on each machine, and rather employ 
different machines for different sizes of mesh. Dim 
mond shapes are produced from ]} in. to 4 in., mea- 
sured between parallels, while a very large use of 
this new material, is as a substitute for wooden laths 
in lath-and-plaster walls, for which purpose it ap- 
pears admirably adapted ; for this a special pattern is 
produced, illustrated in Fig. 7. In this the spaces 
are small, and the metal being on edge offers an excel- 
lent key for the plaster, while the partition produced 





is practically fireproof. For the diamond-shaped 
mesh the greatest variety of applications have been 
and are constantly found, one of its most general uses 
being that of fencing, for which purpose it is supplied 
from the works either dipped in paint or galvanised, 
and stiffened at the edges by angle irons or bars in a 
variety of ways. Light, strong, durable, and of good 
appearance, it is sure to find many admirers, and since 
it is naturally very cheap, it is adapted for use in 
large quantities, and while it will compete with wire 
netting to a very considerable extent, it cannot replace 
it altogether, since it cannot be rolled, but must be 
delivered ‘in sheets of the required dimensions. At 
the office of the company, in 100c, Queen Victoria- 
street, E.C., a large variety of = of this 
novel and interesting material may be seen. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 15, 1890. 

THE event of the week has been the signing of the 
Silver Bill by the President. According to one of the 
provisions of this Act, some 60,000,000 dols. of money 
now in the Treasury will be made available for busi- 
ness requirements. Another law will probably be 
enacted during the present session, to increase the 
national bank circulation to the extent of 18,000,000 
dols. From these three sources the supply of money 
will be sufficiently increased to protect the business 
interests of the country from any immediate possi- 
bility of a stringency. The volume of business is in- 
creasing very rapidly ; as an illustration, the tonnage 
on lines east of Chicago was 60,884 tons last week, as 
against 43,000 tons tor the corresponding week of 
1889. All American railways are doing a heavy busi- 
ness, and most of them are improving their roadbed, 
vor to motive power and rolling stock, building 
short lines, and in one way or another improving their 
capacity and facilities. Business generally is in good 
condition ; the manufacturing and jobbing interests 
are preparing for a heavy fall in trade, which will set 
in about the middle of August. 

A strong effort is now being made to establish closer 
and more friendly relations between the United 
States and Central and South American countries, 
and the idea of reciprocity is gaining ground. 

Agricultural prospects are excellent in all sections. 
The crop reports for July Ist show that the cotton 
prospects are better than for five years past. Rail- 
road returns continue to be of a very encouraging 
nature; 157 roads report gross earnings amounting 
to 33,796,874 dols. for the month of June, which is 
2,629,291 dols. more than the gross earnings for June, 
1889, anincreaseof about 84 percent. Southern roads are 
more prosperous than any other, and show an increase 
of 18 per cent. in gross earnings for June; the eastern 
group of roads show an increase of 13 per cent., and 
the western 11 per cent., as compared to June, 1889. 

The Pennsylvania Railroad Company has advanced 
freight rates on southern pig iron, which action will 
have the effect of checking sales of southern iron in 
eastern markets, and will compel the southern makers 
to rely to a greater extent on western markets. 

The rather extraordinary statement is made, on the 
authority of the auditor of the Inter-State Railway 
Association, that 200,000,000 dols. per year are lost by 
American railway companies in running too many 
trains and in foolish competition with each other. 

The iron trade is in excellent condition, and every- 
thing points to a general improvement in demand. The 
steel rail mills are well sold up, and large steel rail 
orders have been booked lately at 31 dols. in eastern 
mills and 33 dols. at Chicago. A great many large 
buyers have been holding off until July, expecting 
that stocks would accumulate and prices decline; but 
all the indications now are that prices will remain very 
firm, as the requirements are large. A great deal of 
material will be wanted for car, ship, and boat build- 
ing. Steel, both finished and unwrought, is in heavy 
demand in all sections of the country. The production 
of crude iron continues at about 180,000 tons per week. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Owing to the occurrence of 
the Glasgow Fair we the pig-iron market closed last 
Thursday forenoon, and only opened again yesterday. 
The firmness that showed itself on Wednesday was con- 
tinued on Thursday, when a fair amount of business was 
transacted. The price of Scotch iron was advanced 3d. 
per ton, that of Cleveland 24d., and that of hema- 
tite iron 44d. per ton. Up to the close there was a 
continuance of the firmness, and the settlement prices 
were—Scotch iron, 46s. 14d. per ton ; Cleveland, 43s. 3d. ; 
hematite iron, 52s. 6d. per ton. On business being resumed 
ee gg geo the holidays there was rather a quiet turn at 
first. The stocks in the stores did not show any material 
change, so far as Scotch was concerned, but large with- 
drawals of hematite pig were reported, with the result 
that an uneasy feeling was caused amongst the ‘‘ bears,” 
who —— to cover their sales, though cautiously at first, 
The holders (who are comparatively few), seeing their 
opportunity, began a ‘“‘cornering” movement; and the 
consequence of that was that a rise in the price of hematite 
iron took place, the total extent of which was 1s. 1d. per 
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ton. There was even some excitement in the afternoon. 
Scotch iron was weak at theopening of the forenoon market, 
the price falling 44d. per:ton; but that decline was re- 
covered in the afternoon, and the closing price was only 

d. under last Thursday’s final quotation. Cleveland 
iron held firm in price all day, but only one transaction 
was reported ; at the close, however, buyers were offered 
1d. above their closing price last week. The settlement 
prices were—Scotch iron, 46s. 04d. per ton ; Cleveland, 
43s. 3d. ; hematite, 53s. 74d. per ton. The market was, 
if anything, a shade quieter this forenoon, while prices 
were a few coppers easier—Scotch iron, 4d. per ton; 
Cleveland, 2d. ; and hematite iron 54d. per ton lower at 
the close of the forenoon meeting of the “ring.” Hema- 
tite iron warrants are not over plentiful, and it is con- 
fidently anticipated that the price will be pretty stiff 
for some days in consequence. No material nome took 
place in the afternoon. The following are some of the 
prices of No. 1 special brands of makers’ iron: Clyde, 
Gartsherrie, and Summerlee, 60s. 6d. per ton; Langloan, 
61s.; Glengarnock, 59s. 6d. ; Coltness, 62s. 6d.; Calder, 63s. ; 
Shotts (shipped at Leith), 62s.; Carron (shipped at 
Grangemouth), 65s. per ton. There are still 80 blast 
furnaces in actual operation, the same as at this time last 
year. Last week’s shipments of pig iron from all Scotch 
ports amounted to 10,504 tons, as compared with 8116 
tons in the corresponding week of last year. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stood at 696,110 tons, against 698,815 
tons yesterday week, thus showing a decrease for the week 
amounting to 2705 tons. A correspondent of a Glasgow 
paper writing on the price of pig iron and the prospects 
of the trade, says: ‘‘To those who have been watching 
this market it must seem rather peculiar to find prices 
rising, as they would appear to be lately; and it would 
be really interesting to know what reason buyers, who 
are again unduly forcing up prices, can give for their 
action. Certainly, it cannot be because of any decided 
improvement in the trade at any of our iron-producing 
centres. On the contrary, if I can read the reports cor- 
rectly, business is still in a very depressed state all round ; 
and so long as the shipbuilding outlook continues black, 
as it unfortunately now is, matters, I am afraid, must 
goon from bad to worse. It is a question, of course, 
whether lower prices for iron—even supposing they were 


to go back to the old level, under 40s.—would bring | to 


about good business ; but there can be no question what- 
ever, I think, that to force them up again now after the 
recent fall would effectually stop orders from coming out. 
There is still plenty of iron in public stores, and any 
quantity going into private stores all over the country, 
to make it absolutely necessary that prices should be 
kept within very moderate bounds, and ease off rather 
than stiffen.” 


Iron Ore Imports at Clyde Ports.—The quantity of 
Spanish and other foreign iron ore landed at Glasgow, 
Bowling, Port-Glasgow, and Greenock, during the month 
of June, was the heaviest for one month on record. There 
arrived forty-two vessels, with a total of 64,128 tons of 
ore, chiefly from Bilbao. This brings up the total for 
the past six months to 283,647 tons. As contrasted with 
last year the month shows an increase of 17,626 tons, 
and the half-year an increase of 46,599 tons; while as 
compared with 1886 the month shows an increase of 
36,313 tons, and the half-year 127,369 tons, or fully 70 per 
cent. 


Proposed Forth and Clyde Ship Canal.—The survey of 
the ** Direct Route ” Forth and Clyde Ship Canal, which 
was undertaken some time ago by Messrs. Crouch and 
Hogg, civil engineers, Glasgow, has now been completed, 
and the secretary to the Provisional Committee, Mr. J. 
Law Crawford, solicitor, has been asked to read a paper 
on the subject at the International Congress on Inland 
Navigation, which is to be held in Manchester next 
week, 


Glasgow Harbour Tunnel.—The operations connected 
with this important undertaking are making very satis- 
factory progress, and when the tunnel is completed, 
which will probably be in two years or even less, the cross- 
river communication at Finnieston will be almost all that 
could be desired. Theshafts on the two sides of the river 
are 80 ft. in diameter, and the one on the south side is 
already down toa depth of 48 ft. out of the 72 ft. contem- 
plated. That on the north side has not yet made so muc 

rogress. It ‘sin the yard for many years occupied by 
a Barclay, Curle, and Co., marine engineers and 
shipbuilders. 


Glasgow and District Subways Bill.—This Bill passed 
Mr. Woodall’s Committee of the House of Commons last 
week, and all the clauses on which there was any difficulty 
between the promoters of the scheme and the Caledonian 
Railway Company (the principal opponents) have since 
been adjusted. The chief difficulty was at the point in 
Argyle-street, where the subway is to pass beneath the 
Central Railway Tunnel, the contract for which is in the 
hands of Mr. Brand, who will probably be asked to con- 
struct the subway beneath it at the point mentioned. By 
this arrangement all possibility of conflict arising on two 
contiguous engineering contracts will be avoided. 


Large Orders for Marine Engines and Boilers.—The 
steamer Haugesund, helouging to Norwegian owners, 
which was recently launched at Middlesbrough, has been 
towed to Dundee to have her engines and boilers put on 
board by Messrs. Gourlay Brothersand Co. The'engines are 
of the triple-expansion type, and intended to indicate 
550 horse-power. Other eight new steamers, mostly built 
and owned in London, are also coming to Dundee to have 
their machinery put on board by Messrs. Gourlay. These 
vessels are to ply between Spanish and Mediterranean 
ports in the fruit and wine trades, and are to be fitted 
with powerful triple-expansion engines, 





Breakdown of a Clyde Passenger Steamer.—Y esterday 
afternoon the Clyde passenger steamer Duchess of 
Hamilton had a serious breakdown on her run from Arran 
to Ardrossan with about 400 passengers on board. There 
was a bit of a gale on at the time. First one of her paddle 
floats gave way, and the steamer lay to until the repair 
was made. Shortly afterwards one of the tubes of the 
condenser gave way. Fortunately a tug came to her aid, 
and by-and-by she reached near enough Ardrossan to 
allow of the tug taking off the passengers, who, instead 
of arriving at 7.30, did not get to Glasgow till about 
midnight. The steamer has been repaired, and is again 
on her route to-day. 


Dundee Water Engineer.—At a late meeting of a special 
committee of the Dundee Water Commission there was 
submitted by Mr. Watson, water engineer, a report re- 
garding the construction of the proposed additional 
new water works, which are estimated to cost about 
50,0007. The committee, in respect of the additional 
work to be thrown upon Mr. Watson in connection with 
the new works extensions, agreed to recommend the com- 
mission to increase his salary from 500/. to 600/. a year, 
the addition to take effect from January Ist next, they 
further agreed to recommend that an honorarium of 
250 guineas be granted to Mr. Watson as a remuneration 
for his labours in preparing the Parliamentary plans. 
The increase to Mr. Watson’s salary is to cover all extra 
duties in future, and the committee resolved that the 
increase as well as the honorarium should be placed 
against capital. 


NOTES FROM THE SOUTH-WEST. 

Cardiff.i—There has been a good demand for steam 
coal, especially for the better qualities, and prices have 
exhibited an upward tendency. The best qualities have 
made 14s. to 14s. 6d.; and good dry coal, 12s. 9d. to 
13s. 6d. per ton. House coal has been in steady demand ; 
No. 3 Rhondda has been quoted at 13s. 6d. perton. A 
recent rise in coke has been maintained. Foundry 
qualities are quoted at 22s. 6d., and furnace qualities at 
19s. 6d. per ton. Patent fuel has been moderately active. 
The manufactured iron and steel trades have presented a 
firmer tone; heavy section steel rails have made 4/. 15s. 
to 5/. perton; and light section ditto, 6J. to 6l. 10s. per 

m. 





The Electric Light at Bristol.—A few days since some 
members of the Electric Light Committee of the Bristol 
Town Council visited London, and inspected several in- 
stallations of the electric light. They arrived at the con- 
clusion that under the most favourable circumstances the 
light would cost Bristol 25, per cent. more than is now 
being paid for gas. Mr. Preece, who is advising the com- 
mittee, is inclined to think, however, that the light may 
be introduced at Bristol with advantage to the rate- 
prem, and can be made even commercially a success. 

e favours the high-pressure alternating current system. 


The ‘‘ Speedwell.” —The Speed well torpedo gunboat went 
outside Plymouth breakwater on Tuesday for a three 
hours’ commissioned trial of her engines and gun mount- 
ings. —— interest attached to the gun trials as the 
Speedwell is the first of the Sharpshooter class which has 
undergone this ordeal. Several Admiralty officials came 
down specially from London to witness the experiments, 
ogy ge tain Jeffries, assistant director of torpedoes; 
Mr. W. H. White, assistant controller of the Navy, the 
designer of the Sharpshooter class, and Lieut. Jellicoe, 
assistant to director of naval ordnance. Fourteen rounds 
were fired from each of the 4.7-in. guns, and four rounds 
from each of the four 3-pounder quick-firing guns. The 
results were considered satisfactory. 


Bristol Docks.--The accounts of the Bristol Docks for 
the past year were published on Tuesday. They show a 
heavy deficit on the past twelve months’ working. The 
capital expended upon the docks, which are owned by the 
city, amounted to the close of April, 1890, to 1,863,395/. 
For some years past the citizens have been called upon to 
contribute large sums from the rates towards the revenue 
of the dock estate, and the contribution during the past 
year was the highest on record, “‘ the rates in aid,” as 
they are called, amounting to 20,360/. After this sum 
had. been absorbed there was still a deficiency on the 
year’s working of 14,000/., or in other words, the docks 


h | failed to pay their way to the extent of upwards of 


34,0007, The accounts show a total loss on working the 
dock estate and city quays combined to the extent of 
18,911’. One of the causes of this unsatisfactory state of 
things is that the dock estate is called upon to sustain 
heavy charges which are the result of a ruinous policy 
adopted some years since. The city owns the Bristol, 
Avonmouth, and Portishead docks. The trade at the 
last-named dock is nominal, and it entails a heavy annual 
loss, but the Town Council cannot close the dock, one of 
the terms of purchase being that it shall be in as satisfac- 
tory a state of efficiency as the dock at Avonmouth. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Y esterday there was a fair 
attendance on ’Change, and the condition of the market 
on the whole was satisfactory. Although the amount 
of business actually transacted was not very large, prices 
were maintained, and the majority of ple connected 
with the staple industry spoke hopefully of the future. 
There were, however, several merchants who regarded 
prospects as uncertain. No. 3 Cleveland ig iron is now 
scarce both with makers and merchants, and it is thought 
that in consequence of this, that quality should be 
realising better prices than is the case at present. 
Shipments of pig iron up to date this month are 





only moderate, but this was only to be expected, as 
July is generally a bad month for exports. At the 
opening of the market yesterday 43s. was paid for 
ne f.o.b. delivery of No.3 g.m.b. Cleveland pig iron, 
ut when information suibeol from Glasgow showing 
affairs firm and steady in the Scotch centre, the Cleve- 
land market strengthened, and 43s. 3d. became the 
general quotation for prompt No. 3, but some buyers 
would not offer more than For forward delivery a 
good inquiry was reported, but few contracts were entered 
into. Buyers offered less for forward delivery than for 
prompt as a rule, but it was said that a small quan- 
tity of No. 3 for August-September delivery had 
been sold at 43s. 6d. Middlesbrough No. 3 warrants 
were steady at 43s. 2d. cash buyers, but few, if any, sales 
took place. Forge pig iron is not easily disposed of. 
Grey forge is 41s. and No 4 is easily obtained at 40. 6d. 
Hematite pig iron made in this district is quoted 55s. per 
ton for mixed numbers, but there is only a poor demand 
for it. To-day information from Glasgow was not so 
satisfactory as it might have been, but this had not much 
effect upon the Cleveland market. A fair business was 
done in Middlesbrough warrants at 43s. cash, and this 
was the closing quotation here. Prompt No. 3 g.m.b. 
was also obtainable at 43s, 


Manufactured Iron and Steel.—Both these important 
industries are somewhat quiet, but quotations are fairly 
well maintained. Inquiries concerning new work are by 
no means numerous and orders of any moment are 
difficult to secure. Some producers regard prospects as 
fairly good and predict Tonio business in the early 
future, but others are not so sanguine and consider the 
future very uncertain. Common iron bars are now quoted 
5l. 15s. per ton; best bars, 6/. 5s.; ship-plates, 5/. 5s.; 
and ship angles, 5/. 5s.; all less the usual 24 per cent. dis- 
count for cash on 10th of month following delivery. 
yy steel rails are 5/. per ton; and steel ship-plates, 


Cleveland Institution of Engineers: The Priestman 
Petroleum Engine.—On Monday the Cleveland Institu- 
tion of Engineers visited the Lumpsey mine of Messrs. 
Bell Brothers for the purpose of viewing a Priest- 
man petroleum engine at work. This engine is being 
adopted experimentally in consequence of its being 
self-containing and requiring no troublesome and costly 

ipes to connect it with the surface. The engine has 
n worked up to 34 horse-power, with a consumption of 
about 1} pints of petroleum per horse-power per hour. 
Its 8) was stated t to be 180 revolutions per minute, but 
during the drilling of two or three holes in the presence 
of the visitors, it was only timed to be about 113. The 
engine was mounted on a tram, and is easily moved from 
heading to heading, and no bad effects from its use are 
experienced, the air in the heading being as fresh as in 
the adjoining ones. Several holes 2 in. in diameter and 
3 ft. 6 in. to 4 ft. deep, were drilled at about the rate of 1 in. 
ina minute. About 200 yards further in-bye the party were 
shown a small hydraulic pump deriving its motive power 
from the water coming down the shaft, and pumping the 
accumulation of water from the dip to the shaft. 





Butt Metat.—We are informed that Messrs. Easton 
and Anderson, Limited, have recently arranged with 
Mr. J. C. Bull for a sole license for the manufacture and 
sale of his patent Bull metal for the United Kingdom, 
and have laid down a most complete plant for its manu- 
facture at their Erith Works. Mr. Henry Stanger, of 
the Broadway Testing Works, Westminster, has recently 
made a series of experiments on the comparative resis- 
tance to corrosion of Bull and gun-metal. Eleven test 
pieces of each kind were experimented with. These 
specimens were in the form of small cylinders 1.5 in. by 
.5in. with slightly rounded ends. After being made 
perfectly bright and clean they were carefully weighed 
and then transferred to small glass tubes, through 
which a constant stream of different reagents were 
allowed to pass. This treatment was maintained for 
240 hours, at the end of which it was judged from the 
appearance of the specimens that sufficient corrosion had 
taken place to fulfil the object of the research. The 
specimens were then removed carefully, cleaned, dried, 
and reweighed. The following Table gives the results 
attained; the gun-metal, we should add, was made by 
melting nine of copper with one of tin: 

Gun- Metal. 
Loss in Milligrammes 
Strength of per Square Inch as 


Reagent. Solution. compared with Loss in 
Per Cent. 25 per cent. Solution of 
Caustic Potash. 
Acetic acid a 10 0 
Caustic potash ... 25 1 
me a3 10 4 
Sulphuric acid 50 16 
Acetic acid : 50 17 
Nitric ,, pe 1 38 
Hydrochloric acid 25 55 
Sulphuric acid ... 10 59 
Hydrochloric acid 10 111 
Nitric acid aaa 5 1,281 
Bull’s Metal. 
Caustic potash ... 25 2 
Sulphuric acid... 50 17 
Caustic potash _... 10 21 
Sulphuric acid... 10 35 
Acetic acid 10 37 
ig < 50 41 
Hydrochloric acid 10 43 
” ” 25 82 
Nitric acid 1 811 
5 11,839 
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MACHINE FOR PRODUCING STEEL TRELLIS. 
(For Description, see Page 100.) 
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NOTICES OF MEETINGS. 

INSTITUTION OF MECHANICAL ENGINEERS.—On Tuesday, July 29, 
at10a.m. Reception by the President, Mr. Joseph Tomlinson, 
in the large hall of Forth College, and reading and discussion of 
papers. At 1p.m., lunch at the Cutfers’ Hall. At 2p.m. visit 
to works. At 7 p.m. Institution dinner at the Cutlers’ Hall. On 
Wednesday, July 30, at 10 a.m., reading and discussion of papers. 
At2p.m., visit to works. At 8 p.m., conversazione at Cutlers’ 
Hall. Thursday, July 31, at 9.30 a.m., visit to works. Friday, 
August 1, at 9.30 a.m., visit to works. The papers to be read are: 
“On Steel Rails, idered Chemically and Mechanically,” by 
Mr. Christer P. Sandberg, of London. ‘‘Om Recent Improve- 
ments in the Mechanical Engineering of Coal Mines,” by Mr. 
Emerson Bainbridge, of Sheffield. ‘‘ Description of the Parkgate 
Iron and Steel Works,” by Mr. Charles J. Stoddart, managing 
director. ‘‘ Description of the Sheffield Water Works,” by Mr. 
Edward M. Eaton, engineer. ‘‘ Description of the Loomis Process 
of making Gas for Fuel,” by Mr. R. N. Oakman, Jun., of London. 
“‘On Milling Cutters,” by Mr. George Addy, of Sheffield. ‘On 
some different Forms of Gas Furnaces,” by Mr. Bernard Dawson, 
of Malvern. ‘‘On the Elihu Thomson Electric Welding Process,” 
by Mr. W. C. Fish, of London. Communicated through Professor 
Alexander B, W, Kennedy, F R.S., vice-president, 
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THE EDUCATION OF ENGINEERS. 


In our issue of July 4th there appeared a letter 
in which there was raised the question of the best 
system of education to be followed in the case of a 
boy whose future life is to be devoted to the engi- 
neering profession. The writer desired to elicit 
opinions from our readers to guide him in the bring- 
ing up of his sons, but strangely no answer dealing 
with the broad aspect of the case has appeared. 
This has surprised us, for many engineers must 
have devoted considerable attention to the subject 
for the benefit of theirown boys. Possibly there is 
not any one who has been so well satisfied with the 
method he has followed himself as to care to recom- 
mend it for others. The parent has, of course, very 
small opportunities of comparing different types of 
education. It is seldom that he brings up more than 
one or two sons to any particular profession, and the 
results, good or bad, may depend quite as much 
upon the scholars as upon the subjects taught or the 
method of teaching. It is difficult to say if a parti- 
cular boy would have made a more capable man if 
he had been differently instructed. It is only by 
observing the average results over a large number 
that the best methods can be demonstrated, and this 
is particularly difficult todo. As we have already 
said, the parent cannot do it, and further it is very 
seldom that the schoolmaster can, for he almost 
always works under a particular system, and has 
little or no knowledge of any other. He does the 
best he can with the methods he has adopted, and 
which are moulded more by the requirements of 
examination than by the future wants of his pupils. 

As none of our readers have come forward to give 
us the results of their experience in the education 
of their boys, it is worth while to inquire what 
course of training is the best adapted to render the 
intellect capable of dealing most efficiently, after 
the school course is concluded, with the problems 
that constitute the science of engineering. It 
must be kept in view that the first object of 
education is not the acquisition of knowledge. 
A training in which that end is given the chief 
place will be to a great extent a failure. It will 
cram the memory with facts and furnish the 
mind with analytical and synthetical processes, but 
there will be no skilled force behind to use the 
stores provided. And yet a man so trained could 
pass examinations with ease, and obtain academical 
distinctions, up to a certain rank, which would 
seem to indicate very considerable ability. The 
seed is one which bears an early crop, and is there- 
fore a favourite with teachers of the ‘‘ payment of 
results” school. But it is only in the artificial 
atmosphere of the class-room that culture of this 
kind produces much harvest; under the harder 
conditions which prevail in the world the growth is 
poor and stunted. The information imparted by 
the teacher never exactly fits the problems found 
in daily life, and this is particularly truein engineer- 
ing. Five-sixths of the matters which have to be 
decided in that calling must be settled by judgment, 
the result of experience, quick perception, and 
mechanical instinct. The other sixth can be deter- 





mined by knowledge acquired from books and 
teachers and stored away in the mind. 

It must not be imagined that we underrate the 
value of acquired knowledge. On the contrary, 
it is intensely important. It is to the profes- 
sional man what the arms are to the warrior 
and tools to the mechanic. It enables him to do 
his work with a celerity and precision quite un- 
attainable without it. A man who is conversant 
with the latest discoveries of science can attack 
problems which are insoluble to one not so well 
informed. He has the use, as it were, of a hundred 
minds besides his own, and can apply other men’s 
labour to lighten his toil, just as the rich can com- 
mand the labour of servants to perform all the 
meaner offices, while they concentrate their atten- 
tion on a few matters of importance. The student 


2 | may have a greater retinue than a king, if he can 


only find employment for them. But not unless. 
The servant who does nothing is no servant at all ; 
he is a mere hanger-on ; an encumbrance and a 
source of loss to his master. In the same way know- 
ledge contained in an untrained and undeveloped 
mind is practically useless ; the owner cannot turn 
it to purpose. In many cases it even trammels the 
natural ability of the man, and prevents him doing 
good service ina modest way. If David had listened 
to Saul’s advice and gone into the battle furnished 
with the most recent and scientific type of weapon, 
the probability is that his head, and not Goliath’s, 
would have served as the sign of victory. Not 
having the training he wisely refused to encumber 
himself with the arms. 

The first and great object of education is, of 
course, the training of the intellectual and moral 
faculties. If this could be most efficiently effected 
by some course of study that had no material ad- 
vantage, it would be well worth while to follow 
that course. Indeed this is practically what has 
been done to a very great extent. The great groups 
of studies which have characterised the successive 
periods in educational history have been only dis- 
tantly related to the actual needs of life. Under 
the medizeval church it was scholastic philosophy 
that formed the chief instrument of culture. It is 
difficult to conceive of anything more barren of 
utilitarian results. Its whole tendency was to make 
men despise the ‘‘ mechanic arts;” experiment 
and research were looked down upon, and empty 
words were elevated into a system of philosophy. 
But still the study of this system, poor as it was, 
served to free men from the enthraldom of the 
common passions for eating, drinking, and slaying 
that characterised the general population. In 
castles, courts, and monasteries there were minds 
which had grown keen upon the whetstone of 
philosophic subtleties, and which applied them- 
selves in the service of literature, patriotism, and 
religion with such excellent effect as to fill the 
pages of history with glory. With the awakening 
which came with the Reformation the power of the 
church was broken, and mankind set out in search 
for mental support of a less flatulent character. 
Learning revived, and the literatures of ancient 
Greece and Rome became the most potent factors 
in the civilisation of the world. Until quite recent 
years they reigned supreme, and their educa- 
tional effect can be traced all through our his- 
tory. Nearly all our great lawyers and statesmen 
had a classical training, and owed much of their 
success to its mental discipline, while thousands 
upon thousands who have died and been for- 
gotten derived their happiness in life from the 
refinement, elevation, and enlargement of mind 
resulting from the study of these ancient litera- 
tures. Yet considered as storehouses of know- 
ledge they are very rly furnished. A little 
history is practically all the Gradgrind mind can 
extract from them, and it is apt to feel consider- 
able doubt as to the accuracy of that. Another 
study which followed the scholastic philosophy was 
mathematics, and this again brings no material 
advantage to the average student. What propor- 
tion of the theusands who have passed through the 
curriculum at Cambridge can ever apply their 
special knowledge in daily life? Very few indeed, 
and yet the high educational value of mathematics 
is undoubted. In lower walks of life the Reforma- 
tion brought forth an educational agent of the 
highest power in the Scriptures. What they can 
effect is seen most distinctly in the soldiers of the 
Commonwealth, who were able to stand face to face 
in battle with the chivalrous and high - born 
Cavaliers. In a very short time the study of 
Hebrew history and poetry infused the ranks 
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of the army with an iron sense of duty which con- 
verted mechanics and labourers into warriors never 
yet excelled. 

Although the study of the ‘‘ingenuous arts,” as 
shown in history, in poetry, and the drama, has 
hitherto been the chief agent for developing the 
human intellect, it has not held undisputed sway. 
The struggle between the Humanistsand the Realists 
began in the fifteenth century, and it is not yet over. 
But the latter party have received enormous rein- 
forcements during the past twenty years, and now 
occupy a vastly improved position. They have not 
annihilated their opponents—they never will—but 
they have made them relax their belief in the 
universal applicability of the classics. Science is 
no longer the rigid dogmatic system it once was ; 
it shows the world to be full of order and symmetry; 
it takes the student by the hand, bidding him ad- 
mire the wonder and beauty and mystery of every 
object which surrounds him, and thus it stimulates 
his intellect and his feelings into activity. What a 
power is here if we could only adapt it to our school 
system. Unfortunately the science of the text- 
book and the blackboard is of a more prosaic sort ; 
rules and figures engross the attention, while the 
learning of details tends to cramp the mind and 
render it inelastic. Further, the most important 
subjects are neglected. While great attention is 
bestowed upon such subjects as cell structure and 
the habits of the amoeba, the highest example of 
organisation, the human intellect, is passed over. 
It is not amenable to analysis by the methods of 
the laboratory. Neither the microscope nor the 
spectroscope can reveal its constitution. It is only 
in its manifestations that it can be studied, and 
these are most clearly to be found in history and 
literature. Of course they must be followed by 
scientific methods if the best results are to be 
attained, and in many cases they are. But in the 
ordinary phraseology of the day science is held 
to deal with the material universe, and we shall be 
best understood if we restrict ourselves to this use 
of the word. If we did not we should have to 
declare that science was the only instrument both 
of education and research. The achievements of 
German critics would supply ample proof of the 
assertion, if any were needed. 

There are only two subjects of study open to us 
—mind and matter—and so long as man partakes of 
both he can never attain his highest development 
by confining himself entirely to either. The study 
of matter has, however, this immense advantage, 
that while it trains the intellect it also educates the 
senses and imparts an immense amount of informa- 
tion that can be turned to practical account in the 
world. If we had to pass our lives in academic 
groves, free from requirements of food and cloth- 
ing, the problem of education would be simpler. 
We bene! 9 then select our methods according to 
experience and be content with none but the best. 
But with the necessity of living thrown upon us a 
compromise must be made. We must sacrifice 
something in order to develop our power of creating 
orearning. The field of knowledge is so great that 
no one can compass it all, even after the most com- 
plete preparatory training, and most men are 
bliged to cut the training short, and turn to the 
acquisition of knowledge early. There is, however, 
a disposition to carry this too far, and to commence 
the specialisation of a boy’s knowledge too soon in 
his school career. This, we consider, to be a great 
mistake. The first years at school should be de- 
voted to teaching him hew to learn, how to use his 
senses and his intellect, and when this has been 
done the boy will progress far more rapidly in any 
given study than he could otherwise. The rate at 
which the trained scholar will learn is often mar- 
vellous; he picks up a subject as a_ successful 
barrister takes up the points of a brief, almost by 
instinct. It appears to him in its true perspective 
the facts grouping themselves in the foreground, 
background, or middle distance, according to their 
importance, while the lines which connect them 

ether are clearly perceived. Once this faculty is 
gained the acquisition of knowledge becomes easy. 

One of the greatest advances in education of 
children has been the introduction of the Kinder 
Garten system. It has rendered school a delight 
instead of a misery ; the eye is taught to see and 
the hand to handle, and in this way the brain is 
both instructed and stimulated. The memory is 
strengthened by the acquisition of jingling rhymes 
which are pleasant to acquire and easy to repeat, 
while learning is dressed in such an engaging 
guise that it is pursued with avidity. It is a pity 





that all education cannot be based on such a system, 
but unfortunately there are many subjects which it 
is considered necessary to be conversant with, such 
as spelling, dates, and tables, which cannot be dis- 
guised in this way. It should be the desire of 
the teacher to minimise such matters as far 
as possible, for they are nearly always for- 
gotten. How few people can define correctly 
the difference between an English and a Flemish 
ell, or can give the date of Henry VI.’s marriage. 
Of course the training of the memory is most im- 

ortant; the student who cannot remember what 
“ learns is spinning a rope of sand; he has nothing 
to show for his labour but the development which 
results from the exercise of his faculties. But the 
gift is not best cultivated by learning long lists of 

gures, almost without meaning. If a fact is pre- 
sented to the mind in such a way that it is tho- 
roughly assimilated, there is no difficulty in retain- 
ing it, even if it requires to be expressed in num- 
bers. For instance it would be possible to teach a 
class of very small boys the value of 7 if they were 
set to work out the matter for themselves by aid of 
their hoops and a tape measure. When they found 
that there were small discrepancies in the results 
obtained by themselves, they would then listen 
with curiosity to the teacher’s explanation, and 
would take such an interest in the figures 3.14159 
that they would remember them without effort. 
Such a lesson would be an almost ideal piece of 
teaching ; the taking of the measurements would 
educate the fingers and the eyes, the calculation of 
the results would appeal to the faculties, while the 
act of comprehending the teacher’s remarks would 
furnish exercise to the mind, and at the same time 
it would store it with valuable facts. The intellect 
would be first stimulated and then satisfied. 

If the engineer were a recluse who worked shut 
out from the world, like an ancient alchemist, it 
would be possible to devise a curriculum for him, 
on the lines sketched out in the example we have 
just used, that would be most successful. When it 
was concluded he would be admirably fitted to turn 
to the special eet of his profession. But so 
far from this being the case, he needs to be a man 
of the world, and a glance down Great George-street 
leads to the belief that the ability to manage his 
fellow-men is the most certain road to fame. He 
needs the power of language to defend his plans 
and convince his opponents, a knowledge of cha- 
racter to select his subordinates and to rule them, 
and a belief in himself to give him confidence in 
difficulties. Such qualities have always been held 
to be best attained bya classical education. Is this 
belief well founded? We greatly doubt it. If 
French and German were taught as methodically 
and thoroughly as Greek and Latin have been, they 
would be more useful, at least to the boy who must 
leave school at sixteen. They offer the enormous 
—— of interesting the scholar, and would 
open to him wide fields of literature which would 
be a joy to his riper years. When he came to the 
period of life when the art of composition became 
of value to him, he would find himself furnished 
with ideas and expressions which would supplement 
those of his native land ; to the British solidity of 
his arguments would be added the scientific method 
of the German and the brilliancy of the Frank. He 
might possibly lack that instinctive knowledge of 
the meaning of words which is necessary for the 
keenest struggles of the dialectician, but it is im- 
possible to attain first rank in every art. In 
making the heterodox suggestion of abandoning the 
classics we are in company with Mr. William Ander- 
son, who, in his address to the Junior Engineering 
Society, at the commencement of the session of 
1887, stated that life was too short if Greek and 
Latin were to be added to everything else that an 
engineer should know. 

The parent who has determined that his boy 
either shall not study the classics or shall only give 
a very moderate amount of his time to them, finds 
his way much cleared. The next step is to deter- 
mine at what age the specialisation of the boy’s 
studies shall take place. By this we do not mean 
when he shall commence mechanical drawing, sur- 
veying, and the like; these are not school studies 
and should not be allowed any place there. But 
there comes a time whtn certain subjects must be 
followed for the sake of the aid they will lend a 
man in the world, irrespective of their educational 
value. We do not think that this period can be 
safely commenced before the age of fourteen. There 
are plenty of subjects to more than fill the period 
before that time. Among these are English 





mmar, composition, history, geography, French, 

erman, arithmetic, Euclid, algebra, chemistry, 
physics, natural history, biology, geology, and 
freehand drawing. Special attention should 
be paid to those subjects that act as a defence 
against the narrowing influence of professional 
life. Such are freehand drawing, composition, 
natural history, and general literature. The culti- 
vation of the imagination is a most important 
matter, for without it a man will never rise beyond 
respectable mediocrity. The spectacle of certain 
second-rate scientific professors is a standing warn- 
ing to every one who has the interest of the rising 
generation at heart. Science is to them the art of 
measurement and nothing more. Their account 
of the marvels of this wonderful world is as 
barren as an authropometic description of a 
beautiful woman. All that delights the eye and 
thrills the senses is omitted. The things which 
Mr. Ruskin enumerates as those which make 
men happy, ‘‘To watch the corn grow and the 
blossom set, to draw hard breath over plough- 
share or spade, to read, to think, to love, to 
hope, to pray,” do not reveal themselves to their 
researches, and are dismissed as phantasies or 
hallucinations. Their knowledge is confined to 
matter—it does not extend to mind. 

We assume that every boy regularly brought up 
to the engineering profession will, in future, spend 
two or three years, after the expiration of the 
— which he passes in the workshops, say 

etween the ages of eighteen and twenty-two 
in a technical school, equipped with mechanical 
and physical laboratories. The last two years 
at school must then be made preparatory to this, 
in order that the time may be applied to the 
best purpose, and not be wasted in learning 
first principles, and in the drudgery which is 
inseparable with the commencement of most 
studies. Most of the subjects we have already 
enumerated must still be continued, but some must 
be followed on narrower lines, and others must be 
added to them. Among these are trigonometry, 
integral calculus, geometry, statics, and dyna- 
mics. In all scientific subjects the attention 
must no longer be directed chiefly to the pheno- 
mena, as in the earlier stage of education, but must 
include a systematic study of the laws. By this 
time the intelligent boy has begun to understand 
that his future prospects are in his own hands, and 
that they will be greatly influenced by the way he 
uses his opportunities. Ambition takes the place 
of the incentives that the teacher has hitherto held 
out, and helps him across the dreary places which 
are found in all studies. His private reading, if 
wisely directed, continues the general expansion of 
his mind, and in fiction, history, travels, the 
drama, and poetry, he finds a corrective for the 
— influence of mathematics, while he gains 
a wider knowledge of human nature, and of the 
motives which dominate the actions of mankind. 

We do not attempt to give a detailed syllabus of 
studies suitable for the school training of a boy 
intended to follow the calling of an engineer. It 
needs an accurate acquaintance with the capaci- 
ties both of a boy and his teacher before that can 
be done. All that we desire to emphasise is 
that the first object of education is to produce a 
vigorous condition of mind, and to impart the 
faculty of learning. Whatever will do this best is 
the right study to follow, even if it have no intrinsic 
value. But we believe that many, if not most, of 
the sciences can be presented to the youthful mind 
in a form which is in the highest degree conducive 
to mental development. Any one who has made a 
ngewe with an intelligent schoolboy is aware that 

is questions will range over the earth and the hea- 
vens, and would tax the combined ability of the Phy- 
sical Society and an assembly of divines. He will 
listen with interest to any explanation which is given 
in real earnest, although his attention will imme- 
diately wander if an extract from a text-book is 
read to him. But science alone is not sufficient ; 
languages are essential, and so are history, physical 
geography, and elementary mathematics. reste 
ally a time comes when the requirements of life 
must be provided for ; then there is scarcely one of 
the physical sciences the intended engineer can 
afford to neglect, while he must not altogether 
abandon those subjects which give versatility and 
mental alacrity. We fear we have drawn a formid- 
able picture, one which will be thought to be 
beyond the capacity of most boys. That is the 
fault of all ideals, which are hardly to be realised 
even under the most favourable circumstances, 
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THE PROSPECTS OF TRADE. 


Eviwences that we have at last reached the turn- 
ing point in the course of trade seem to be accumu- 
lating, and leave little doubt in the minds of any 
but the most sanguine that a time of depression is 
at hand. This, in the ordinary course of events, 
was a certainty, but that the relapse would come 
so soon or be so decisive was not quite anticipated. 
It has ever been the case that dulness in trade 
follows activity and prosperity with the same regu- 
larity almost as night succeeding day, and the 
severity of depression is in direct ratio to the 
measure of prosperity. Two years ago there com- 
menced a rush of orders which developed towards 
the end of the year into what was characterised as 
a boom in trade. Orders for new steamers and for 
the re-engining of old steamers, for steel and malle- 
able iron for home and for export, for cast-iron 
and cast-steel pipes for abroad—indeed, for all 
metal manufactures—were booked by makers with 
a rapidity that became so great as to cause them to 
refuse to make promises as to time of delivery. 
Rates of freight were then good, and owners were 
anxious to have their vessels as early as possible to 
get as large a share of the harvest of good rates as 
they could. Values advanced on all sides. Public 
confidence being restored led to speculation in pig 
iron and steel, and added to this was the large legi- 
timate demand, so that prices went up literally by 
‘‘leaps and bounds.” A powerful. influence in 
advancing the cost of metals was the high rates 
charged for coal, and even yet these are unusually 
high. Soalso with labour. Indeed, it might be 
said that had labour and coal not become so dear 
the demand all round might not have received such 
a severe or sudden check. It is not, however, with 
possibilities that we wish to deal ; our intention is 
to point to the evidences, including statistics com- 
piled from official sources, to show that trade is not 
now ‘‘ booming.” 

In the malleable iron trade there has been expe- 
rienced a distinct falling off in inquiry, and now 
very few orders are being placed. Four weeks 
ago there was a fairly active demand experienced in 
the country for iron for India, and prices momen- 
tarily revived in the belief that the downward 
grade had been checked ; but now these hopes have 
been dispelled, and the outlook is anything but 
cheerful, with prices very low. In Scotland the 
men are now getting a fortnight’s holiday instead 
of a week as is usual. 

While the larger steel works have still a pretty 
fair number of orders yet to execute, complaint is 
generalthat new workisscarce. Indeed, matters have 
come to such a state that in one of the works in 
Scotland a large part of their rolling machinery was 
stopped recently, and unless the demand improves 
there will be a considerable reduction in produc- 
tive power before many months are past. In the 
Clyde district business has been done in ship- 
plates at 61. 5s., and orders have been freely 
accepted at afew shillings more; angles have 
been as low as 51. 12s. 6d., and boiler plates at 
7l. 10s. These prices show a reduction of about 
3l., but merchants talk about a still lower level not 
only because of less inquiry, but more particularly 
because there is likely to be a great increase in the 
productive power inthe west of Scotland. Within the 
next six months there will be two works producing 
steel in addition to those already in existence, anda 
third is expected to be in full working order by the 
beginning of 1891. A doubt is expressed as to 
whether the immediate prospects of trade warrant 
new works. In the Tyne district the same collapse 
has been experienced. Steel has dropped 25 per 
cent. in market value, but malleable iron has not 
fallen so much. Indeed, of the materials used 
in shipbuilding, copper alone is dearer, and this is 
sb rm due to the resumption of demand which 

ad been checked by the great speculative move- 
ment, that proved so disastrous to the more im- 
portant operators. The Board of Trade returns, 
for instance, show that while the quantity exported 
in June was 4.7 per cent. less than in June last 
year, the value was 20.1 per cent. greater. 

It is true that some branches of the iron trade 
are not so bad as others—boilermakers still ex- 
ak re a fair inquiry, and generally there is a 
ot of work on hand—but the absence of new speci- 
fications, particularly for heavy work, indicates 
clearly that there will be a quiet winter. One 
serious drawback to the securing of new orders is 
the continued high price of fuel. There has 
been an exceptional demand for coal for the Con- 





tinent, and on account of the men working with 
irregularity and thus keeping supply down to an 
unusually low level, prices have gone up beyond 
what is regarded as legitimate. Manufacturers are 
thus finding that although they are obliged to take 
in some cases from 20 to 25 per cent. less for their 
products or stop production, they are paying as 
much for coal as when they commanded the highest 
prices of the passing ‘‘boom.” The Board of 
‘Trade returns indicate this increase, for although 
in the past month the quantity exported was only 
5.1 per cent. more than in June last year, the value 
shows an increase of 32.7 percent. So also with 
wages. When there was a demand for labour the 
men could command a higher price, and now when 
orders can only be got at great concessions on the 
part of the builders, the men show an indisposition 
to co-operate with the employers. 

The enormous, we might say the unprecedented, 
production of new vessels during the past nine 
months, has resulted, as we shall presently show 
from official statistics, in clearing the yards of all 
but a comparatively small proportion of work. 
Several yards on the north-east coast of England 
and some in Scotland, are entirely vacant, and 
others have only one or two vessels on the stocks 
in an advanced stage. The contracts booked in the 
past six months in the whole country would scarcely 
keep one of the large works going fora year. Re- 
cently two or three orders were placed principally on 
the north-east coastand Clyde, butthe prices forthese 
show very large reductions on the rates paid twelve 
months ago. We know of several cases where 
tenders have been submitted with quotations at 
least 25 per cent. below former prices, and yet the 
shipowner considered the sum too great. This is 
not surprising in view of the extreme lowness of 
freights. Thirty shillings for jute per steamer from 
Calcutta, 18s. steam from Kurachi, 37s. 6d. sail 
from ’Frisco, 16s. 6d. sail from London to ’Frisco, 
and proportionately low rates in other directions, 
will not provide large dividends, especially with 
fuel and sailors’ wages so high. Only with contract 
prices very low will shipowners be tempted to build. 
Until the carrying trade increases it is perhaps well 
that there should not be large additions to the carry- 
ing power of the world’s fleet, and what with new 
vessels and the substitution of steamers for sailers, 
there has been quite an extensive enough augmenta- 
tion already. Indeed, in some of the Testa ports 
there are quite a number of vessels ‘‘ lying up,” 
the owners preferring no return for their capital 
than to run the risk of a loss with present rates of 
freight and payments to make. Under these cir- 
cumstances we do not see that there is any great 
prospect of a large number of orders being placed. 

Wages, it is believed, must therefore, in the 
natural order of things, become reduced. It is one 
of the results of the law of supply and demand. 
Recently conferences have been held between the 
aa and the National Federation of Ship- 
builders and Engineers met at Edinburgh the other 
day to discuss the question. The working agree- 
ment come to between the employers and men 
will, it seems, terminate shortly, and it is a sub- 
ject of consideration whether the schedules of 
rates to be paid for work done should be accepted 
as they at present stand, or whether they should 
be revised. Whether the contract rates now ruling 
can afford correspondingly large wages as those 
agreed to six or twelve months ago will have to be 
considered, and it is to be hoped that when re- 
presentatives of both parties confer there will be 
shown on both sides a disposition to meet with a 
desire to debate the questions in an amicable spirit 
and with the view, if possible, of checking the 
present down grade in trade. It is intended, if 
practicable, to make the one schedule of rates 
suitable for all districts. 

The shipbuilding return for the quarter just 
issued from Lloyd’s Register of Shipping, indicates 
clearly that the work on hand in the yards has 
very considerably decreased since the beginning of 
the year, and that recently production has been 
great while new orders have been few. Excluding 
warships, there are in various stages of construction 
in the kingdom 464 vessels, totalling 739,914 tons 
gross, of which 89 per cent. is steam tonnage, 
against 90 per cent. at the beginning of the year. 
The aggregate includes 382 steamers of 658,332 
tons, and 82 sailing ships of 81,582 tons. The 
preponderance of steel tonnage over iron and wood 
is increasingly great, the steel tonnage on hand 
being 96.2 per cent. of the total, while at January 1 
the proportion was 95.25 per cent., and at January, 





1889, 93.59 per cent. The steel tonnage now is 
711,093 tons, the measurement of 361 vessels, while 
the iron tonnage is 24,745 tons, the aggregate of 
65 vessels, and there are also building 38 wooden 
craft totalling 4076 tons. In making a comparison 
with preceding periods, it may be as well to put the 
figures in tabular form. 


Vessels under Construction, 


Vessels. Tons. 
July, 1890 . 464 739,914 
April, 1890 |. 543 863,678 
January, 1890 ... 521 872,957 
July, 1889 536-929, 611 
January, 1889 ... ail 445 811,468 
January, 1888 ... re 279 «©.439,335 


It will therefore be seen that not since the begin- 
ning of 1888 has the total tonnage beenso low. At 
thattime there was a recovery from depression and 
orders became more numerous. Of course to the 
tonnage now on hand must be added warships, and 
these may be put at 130,000 tons. But these were 
all ordered prior to January, 1890, and are now pro- 
gressing satisfactorily, so that on these there is less 
to do than at the beginning of the year. The figures 
we have given do not require further comment; but 
as to the progress made with these vessels it may 
be interesting to note that there are fewer vessels 
ordered and not yet laid down. On this score 
there is indeed a marked falling off, as the appended 
Table indicates : 


Vessels preparing for Construction. 


Vessels. Tons, 

July, 1890 60 99,075 
April, 1890 104 187,075 
January, 1890 171 304,275 
ee 1889 171 318,730 


As to the apportionment of the work throughout 
the various districts, it may be well to give a few 
comparative statistics. 


Ships Building. 


July, 1890. Jan., 1890. July, 1889. Jan., 1889. 

o. Tons. No. Tons. No. Tons. No, Tons. 

Clyde 114 217,345 151 274,232 136 283,133 114 247,526 
Tyne 66 134,592 74 157,183 80 168,385 72 147,384 
ear 47 111,179 64 142,789 61 135,520 55 112,794 
Tees 50 100,580 57 110,621 57 115,268 46 105,744 
Mersey 19 23,880 18 19,440 27 34,664 19 384,907 
Ireland 27 64,335 26 70,177 27 81,571 23 70,300 


Of the vessels now building about 80 per cent. are 
for British or colonial owners, and of foreign 
clients German companies have ordered most 
largely. Vessels for Germany number eighteen, 
and total 50,135 tons. For France there are nine 
vessels building, the tonnage being 15,025 tons; 
for Norway, ten vessels of 12,350 tons ; Holland, 
three of 8700 tons; Spain, seven of 4760 tons ; 
Russia, two of 3800 tons; Italy, one of 3580 
tons; Greece, two of 2590 tons; and Austria, 
Mexico, and the States are each having one small 
steamer from British yards. The colonies are 
taking fifteen vesssels of 31,480 tons. 

We have already indicated that the production 
of new vessels has been enormous. Lloyd’s report 
states that during the past quarter 217 vessels of 
326,367 tons were launched, 88 per cent. of the 
tonnage being steam. Adding these to the totals 
for the first quarter of the year we find that the 
production for the six months has been 394 vessels 
of 610,402 tons. This is quite equal to the rate 
of production last year, and is little short of the 
output in any previous year. The total output for 
the year to July Ist last, was greater than in any 
consecutive twelve months in the history of the 
trade, and the work now on hand will only admit 
of corresponding activity for six or seven months 
unless new orders are forthcoming, and the prospect 
of this is not by any means promising. 

The Board of Trade returns of imports and ex- 
ports also indicate that the great increases in 
foreign trade that have characterised the reports for 
a year and a half, are barely maintained. For two 
or three months the returns have been going 
back. June, however, showsyan increase in im- 
ports of 12 per cent., and in exports of 15 per 
cent. over June last year ; but this is explained by 
the circumstance that Whit week came last year 
mostly in June, and this year it was in May. The 
tigures for the half-year are more reliable as they 
are not so much affected by fluctuating circum- 
stances, and when we examine the figures for the 
past six months with those of the same period of 
the preceding two years, the check in trade is 
made manifest. The imports are 1,000,0001. less 
than last year, or .5 percent. of a decrease, although 
in many directions there are increases in value, 
while they are 9 per cent. greater than in 1888 ; 
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but this is almost entirely accounted for by the 
rise in values. The exports are better and this is 
not surprising. We have already had occasion to 
refer to the enormous production, and the increase 
in the six months over last year is 8,000,000/., or 
6.8 per cent. over 1889, and 12.8 per cent. over 
1888. We give the exact figures for three years : 


| Imports in First Half 


of Year. 


Exports in First Half 
of Year. 





£ 
118,010,245 
119,409,705 
127,555,965 


£ 
189,903,702 
207,934,188 
206,926,758 


1888 
1889 
1890 


| 
| 





Turning to details, we find that theimports of metals 
show an increase of 5.50 per cent., raw material for 
metallurgical industries 0.82 per cent. in value, 
raw material for textile works 5.76 per cent. In 
tobacco there is an increase of about 11.92 per 
cent., in living animals (food) of 21.15 per cent. ; 
but while these latter indicate that the working 
classes have plenty of money, the diminution of the 
demand for metals and raw material show that the 
prospects are not regarded as good. One is not sur- 
prised, even in face of declining imports, to find an 
increase in exports, because orders booked six 
months ago are being still worked off, but how are 
they to be replaced? Metal manufactures have 
been sent from our shores in the six months to the 
value of 22,500,000/., an increase over the corre- 
sponding six months of 1889 of 16.42 per cent., while 
machinery, totalling in value nearly 8,000,000/., 
shows an addition of 12.42 percent. ; the increase 
in the value of chemicals is 13.37 per cent. ; inraw 
materials, 26.20 per cent. Yarns and textiles are 
beginning to feel the effects of lessened demand. 
Of the imported raw material jute shows the greatest 
increase, nearly 200 percent. Amongst the imports 
in June, iron and steel show an increase of 16.35, 
and machinery of 8.37 per cent. 

Taking the west of Scotland as a representative 
district, and summing up the Custom House 
returns of exports, we find that under all heads 
there is an increase in the value of exports from 
engineering works, the aggregate increase over last 
year being nearly 500,000/., or at the rate of 
about 30 per cent., but when comparison is made 
with 1888 and 1887, the addition is not so great. 
It was only about the beginning of last year that 
the increased foreign trade affected the works, and 
now it is influencing the value of exports, but we 
fear it will not long continue to do so under pre- 
sent circumstances. It is noticeable that the ship- 
ments of locomotives are less than they were two 
years ago ; and that less steel has been sent than in 
1887, due to the decreased requirements of the 
States. General machinery, and particularly 
sewing machines, show a considerable increase over 
former years, although on last year’s aggregate the 
addition is only 10,0001. Iron exports continue to 
grow, particularly malleable iron, while for South 
America extensive orders have been executed. Asin 
steel, so in machinery, the home requirements have 
restricted foreign business, while the high prices 
here have given Continental makers an advantage. 
The following Table will be scanned with interest, 
as it refers to the Scotch foreign trade : 





General 
Machinery, 
including 
Sewing 
Machines, 


Total of 
Steel, Iron, 
and 
Machinery. 


Locomo- 
tives. 








£ 
359,236 
349,279 
297,491 
279,133 


£ 
| 929,258 
| 593,774 
| 691,283 
610.546 


£ 
180,748 
87,228 
185,984 
135,843 


1890 | 
1889 
1888 
1887 
It is interesting to note that the number of vessels 
arriving in the Clyde in the six months totalled 
760, made up 731,110 tons net, an increase on 
the same apres last year of 35 vessels and of 19,000 
tons, while the sailings numbered 895 vessels of 
926,302 tons net, an increase of 74 vessels and of 
65,000 tons. 








THE LIABILITY OF DIRECTORS. 

Tue chances of the Directors Liability Bill be- 
coming law this session are more than dubious. If 
the Lords modify the measure to anything like the 
extent they threaten to do, its promoters will, we 
understand, move to disagree with the amendments, 
and the Bill will be re-introduced next year, if not 
in the autumn session. But be this as it may, there 





is no doubt whatever that legislation on the lines 
of the Bill is sooner or later inevitable. It seems 
to us that a good deal of misapprehension exists as 
to the scope of the measure. It is, for instance, 
condemned by its opponents as if it introduced an 
entirely novel principle into English jurisprudence, 
whereas this is certainly not the fact. The Bill, no 
doubt, extends the liability of directors and others 
to an unexpected extent, and in point of detail it 
seems to us to be deficient in safeguards which 
would protect innocent promoters from being black- 
mailed. But, this said, it must be acknowledged 
that the measure would probably do little more 
than restore the law as it was understood for years 

rior to the decision of the House ef Lords in 

erry v. Peek. Directors, prior to the ruling of 
their lordships in that memorable case, were always 
regarded as liable for ‘‘ misleading statements,” 
and of course for ‘‘ fraud,” on the face of the pro- 
spectus. They are, as the law now stands, fully 
liable for ‘‘ fraud,” although no two legal authorities 
seem to be agreed as to what we are to understand 
by that term. It comes then to this, that the 
question is only one of degree. The Bill, we are 
assured, on the one hand, will duly protect honest 
men and punish rogues, while we are told on the 
other that it will prevent any responsible man from 
becoming a director, and will throw the promotion 
of companies into the hands of men of straw who 
can afford to laugh at the law and all its works. 
One effect of the Bill, as it stands, certainly seems 
to be very far-reaching. The area of liability is 
extended so as to include, not only the directors, 
but every person who has authorised or who is 
responsible for the issue of the prospectus. If it 
should turn out that this includes bankers, solici- 
tors, and the like, the position of these persons 
would undoubtedly be one of some danger. But 
this is one of the details which will, we imagine, 
be modified without very great ditticulty. 

The importance of the legal principles which 
govern the liability of directors render the law, as 
it has hitherto been understood, of considerable 
interest in this connection. It may, then, not be 
out of place to recall some of its salient points. The 
real difficulty which underlies all the cases, whether 
founded on what is known as an ‘‘ action of deceit,” 
or on an “‘ action to set aside a contract obtained 
by misrepresentation,” lies in the definition of 
legal fraud. Lord Bramwell some years ago elec- 
trified the legal world by declaring that ‘‘ legal 
fraud” had no more real existence, or significance, 
than ‘‘legal heat,” or ‘‘ legal cold,” or ‘‘ legal light,” 
or ‘legal shade.” The noble lord, in short, con- 
tends that the term is used ‘‘ where the ground of 
action is vague and is not convenient but mis- 
chievous.”” Sir James Hannen, onthe other hand, 
has usefully defined the term as equivalent to 
‘* that degree of moral culpability in the statement 
of an untruth to induce another to alter his position 
to which the law attaches responsibility.” Instances 
will occur to every one in which not only directors 
but trustees, solicitors, and generally persons 
occupying a fiduciary relation with regard to other 
persons, have been held liable for acts which cer- 
tainly were not fraudulent in the common accepta- 
tion of the word. But to let that pass, the question 
to be decided is what degree of responsibility 
ought to attach to directors with regard to state- 
ments made by them, and with their sanction and 
connivance, to induce others to act. Now in Peek 
v. Derry this point was fairly raised and fully dis- 
cussed. On the facts as stated, the plaintiff alleged 
that he had been induced to invest 40001. in shares 
in a tramway company mainly on the representation 
that the company had acquired the right to use steam 
power. It was not denied that this statement ap- 

eared on the prospectus, whereas, as a matter of 
act, the sanction of the Board of Trade had not been 
obtained, and ultimately was refused. The case 
came on by way of action of deceit before Mr. 
Justice Stirling in March, 1887, and after five days’ 
hearing that learned judge decided that the direc- 
tors were not liable, the statement not being 
fraudulent as a matter of fact. In the following 
November the Court of Appeal, which con- 
sisted of Lord Justices Cotton, Hannen, and 
Lopes, reversed that decision, and held that 
the directors were liable on the ground that 
although they did not know the statement in 
the prospectus to be untrue, they had made it reck- 
lessly and without care. Lord Justice Cotton 
usefully expressed his opinion that ‘‘ people trying 
to induce others to take shares have a duty to take 
care that there are no expressions which are false,” 





and the remark seems to be an obvious truism. 
But in the House of Lords, to which the directors 
appealed, it was decided by the Lord Chancellor 
and Lords Herschell, Watson, Bramwell, and Fitz- 
gerald, that the directors were not liable, since it 
was ‘not the law of England that any one making 
a representation to be acted upon by others in the 
honest belief that it is true, commits a fraud in the 
eyes of the law because the grounds for his belief 
are not reasonable.” Lord Bramwell even went so 
far as to intimate his belief that the ‘‘ public had 
no right to have true statements only made.” 
Again, Lord Herschell laid it down that gross 
negligence was not equivalent tofraud. It is, how- 
ever, worthy of note that their lordships, although 
they still claim not to have altered the law, were 
careful to express their hopes that directors would 
be circumspect, notwithstanding their decision 
in this case. No one, moreover, pretends that the 
law, as it is left by this case, is satisfactory. There 
is a general consensus of opinion that the public 
need further and better protection. 

In the House of Commons the Bill was read a 
third time by 224 votes to 50, and the figures are 
not a little significant as showing the general feel- 
ing with regard toit. In the Lords, however, it 
has met with a determined opposition, and was 
only read a second time on the understanding that 
it should be referred to the Select Committee on 
Law, with instructions to alter every line of ‘it. We 
await with interest the result of their lordships’ 
labours. There can be no doubt whatever that the 
Bill, as it stands, may go too far. We have already 
indicated some directions in which it seems desir- 
able that that its operation should be restricted. 
But there is certainly no hardship in legislation 
which promises to check the careless publication 
of certain statements in a prospectus by requiring 
the directors to prove that they had reasonable 
ground for believing them to be true. It is no 
doubt a very serious obligation to require from every 
director personal inquiry and examination with 
respect to every statement in an appeal to the 
public, and there is much force in the argument that 
under such conditions the office will be so onerous 
and dangerous that there will be considerable difti- 
culty in inducing any one of standing inthe commer- 
cial or financial roel to undertake it. Atthe same 
time it is not enough to say that shareholders have 
only themselves to blame if they embark in unsound 
undertakings. They are entitled to rely upon the 
representations which are now so carelessly made 
with the sanction of men of high position. And it 
seems to us that they are entitled to require those 
who are properly responsible to prove that it was 
through no want of care on their part that those re- 
presentations turned out to be delusive. Notthe least 
beneficial of the effects which may be expected to 
follow from the present discussion, indeed, will be 
greater circumspection in the preparation of these 
public appeals. If the pros and cons of any enter- 
prise are fairly set before the public they will have 
only themselves to blame if they form over-san- 
guine anticipations. But fraud, whether legal or 
moral, reckless mistatements, and gross negligence 
to verify representations as to matters of fact, are 
acts which deserve summary punishment. Lord 
Esher, it is true, declared the Bill to be a ‘‘ detes- 
table measure, not one single line of which would 
bear examination,” but for all that we think that for 
better or worse, legislation on parallel lines will 
soon become an accomplished fact. 


LITERATURE. 


Gems and Precious Stones of North America. Illustrated. 
By Grorce Freperick Kunz. New York: The 
Scientific Publishing Company. 

AMERICANS, pec: nts to common belief, are 

passionately fond of diamonds and precious stones, 

and this is probably as much due to the rarity as 
to the great beauty of the stones. It is said of an 

American lady that she would not marry until her 

prospective husband gave her an engagement ring, 

with a Georgia diamond, then regarded as the 
finest of gems and one very difficult to get, 
there being no organised search. So also with the 

Tllinois Indians more than two hundred years ago. 

They were prepared to give anything, even to the 

abandonment of their hatred for an opposing clan, 

to secure a sufliciently large piece of red pipestone— 

a kind of steatite, now known as catlinite—which 

these aborigines considered had been given by the 

gods for making tobacco pipes, and to the catlinite 
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BORING AND MILLING MACHINE. 


CONSTRUCTED 


beds they would not allow a white man to go. But 
after all the cause for the reputed passion for jewels 
is immaterial. The love for jewels is undoubted. 
Many families own diamonds costing hundreds of 
thousands of pounds. One third of the French 
State jewels sold in 1886 went to the States, and 
they can boast of great wealth in diamonds, three 
of the stones weighing 554, 77, and 125% carats 
respectively, the latter, the Tiffany, the most hand- 
some large yellow diamond ever found. 

The purpose of Mr. Kunz’s work, however, is not 
to set forth the extent of the precious stones owned, 
but to the gems found in the States. What we 
have written, indeed, has been suggested as a special 
reason why the general public, apart from geologists 
and mineralogists, will welcome his magnificent 
work on ‘‘Gems and Precious Stones of North 
America,” just issued by the Scientific Publishing 
Company of New York. In this country there 
is almost as great a regard for and interest in 
diamonds, so that here also the work, for its ex- 
tensive general information, will be appreciated. 
The work is valuable for many reasons. It is the 
production of a man who has spent a lifetime in 
research and may be regarded as one of the best 
authorities on the subject. He is associated, as 
gem expert, with Messrs. Tiffany and Co., who 
have a world-wide reputation, and whose stand 
at the Paris Exhibition excited so much admira- 
tion. The author also holds the office of special 
agent of the United States Geological Survey, as 
well as honorary positions in the leading mine- 
ralogical societies in America and Europe, and in 
these capacities obtained great assistance in his 
work of research. The subject is treated most com- 
prehensively, and precious stones are examined from 
every standpoint, the great skill of the writer being 
reflected in the popular manner adopted in the 
descriptions. Not only are the geological and 
archeological characterestics of the gems dealt with, 
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but their incidence, value, and history are examined, from Virginia to Georgia; and along the western 
while the parts of the work dealing with famous | base of the Sierra Nevada and Cascade ranges in 
collections of stones are specially interesting. The Northern California and Southern Oregon. The 


instructions regarding the testing of the genuine- 
ness of stones and the removing of stains are in- 
valuable. 

Nearly all the known varieties of precious stones 
are found in the States, but there is little systematic 
exploration for them. These are the opening words 
of the book, and after perusal many will be tempted 
to ask why there is no effort put forth. The 
prompting is not a result of any ‘‘ bubble blowing” 
as may be thought by some—the opposite is really 
the predominating influence of the book; but 
Americans are so given to enterprise of even a 
speculative nature that one is surprised to find 
mineral wealth neglected. The writer is careful 
to point out that the indications of precious stones 


details of discovery are similar, the diamonds being 
found in loose material. Central Kentucky has 
frequently been spoken of as a likely field for 
diamonds, on account of the resemblance of the 
rock to that of the diamantiferous region of South 
Africa, where 95 per cent. of the world’s supply of 
diamonds is found, but there are great differences. 
Professor H. Carvill Lewis, at one of the meetings 
of the British Association, stated that analyses 
made and information received from mines, had led 
him to believe all diamonds to be the result of the 
intrusion of a peridotite through carbonaceous 
rocks and coal seams, and it was afterwards ascer- 
tained that the peridotite at Kentucky was similar 
| tothat at Kimberley ; but as the carbonaceous shale 








seldom justify the investment of much capital in| and not the peridotite itself, is the source of the 
such search. Only in the States of Maine and carbon from which the diamond is formed, and as 
North Carolina is there any systematic search. In’ the shale in Kentucky is much poorer in carbon 
other cases the finds are accidental. A boy drawing than that of South Africa, the b rages of dia- 
water takes with it out of a stream, a moss agate ;/mond discoveries was diminished. The formations’ 
prospectors in Montana take a sapphire when in the Eastern States resemble more the diamond 
sluicing for gold ; garnets or olivine are picked up fields of Brazil than of Kimberley, and the Ameri- 
on the surface at Arizona and New Mexico ; on/can diamonds are very much older than those of 
the beach at Lake Superior, agate, chlorastrolite, | South Africa. But after all it is doubtful if dia- 
and thomsonite are found, and so on. In some|monds will ever form one of the important 
cases, of course, the finder is unaware of his luck | mineral outputs of the country. The first recogni- 
and only finds out when it is too late. Indeed, | tion of diamonds in the States goes back to the gold- 
some boys have been known to play with precious | seeking days of 1850, and in 1853 diamonds were 
stones as marbles. A case of a different complexion | found in the Cherokee district, which has since 
is narrated in which the finder was first convinced | proved one of the principal producing localities in 
of the great value of his find, and refused 200/., | the States. There is, however, a want of organised 
but when he got to New York could not get 1l. | search ; but it will probably be difficult to secure 
It was first considered an emerald, but subsequent | capital after the ‘‘ Arizona Diamond Swindle,” when 
examination proved that it was only a quartz'a quarter of a million of capital was taken from 
crystal. speculators, principally on the Californian coast. 

Diamonds are found in two districts of the States|It has been suggested that searchers might be 
—alongthe eastern base of theSouthern Alleghanies, | familiarised with the lustre of diamonds, and that 
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for this purpose imperfect diamond crystals (bort) 
mention § in an inexpensive manner should be sup- 
Jlied to farmers and others continually on the move. 
he cost would be from Il. to 21. Several thou- 
sand searchers thus prepared would soon ascertain 
where diamonds existed. In North Carolina a 
number of children searched successfully on promise 
of reward. 

Corundum is a mineral of great importance, 
though not of frequent occurrence. In combina- 
tion, especially with silica, alumina enters into a 
vast number of mineral species and varieties. It is 
found in the United States, chiefly in the crystal- 
line rocks along the Appalachian Mountains from 
Chester, Mass., to Northern Georgia, and also in 
Montana. The great region is in North Carolina, 
where numerous localities are known. It was dis- 
covered there in 1865, and great developments have 
been made since then. The largest crystal ever 
found—five times larger than any other crystal—is 
now at Amherst College. It was amongst Shepard’s 
collection, and was injured in the fire of 1882. 
It is a sapphire, perfectly terminated, partly red 
and partly blue in colour, but opaque. It weighs 
312 fh. In variety of colour the North Carolina 
corundum excels, and here it may be noted that 
there are in the work under review a number of 
colour engravings illustrative of precious stones. In 
these the many varied tints are reproduced with 
charming delicacy. Space forbids our referring in 
detail to the various types of corundum, sapphire, 
ruby, Oriental topaz, Oriental emerald, diaspore, 
and spinel. The specific gravity varies from 3.97 
to 4.05, and the hardness is generally about 9, 
although in the case of the ruby it is 8.8. The 
quantity of alumina varies from about 50 to 85 per 
cent, 

Turquoise, a hydrated paces of alumina, 
sometimes containing small quantities of copper, 
iron, or manganese, is found in various parts, but 
principally at Los Cerrillos, in a locality forming 
part of a group of conical mountains, south-east of 
Santa Féin New Mexico. More than 200 years 
ago the mines there were worked by the Indians 
and lately caves were found accidentally. They 
were hermetically sealed probably by the Indians, 
when they deserted the mines. The formations 
were wonderful. The group, it is reported, re- 
sembled in shape the hand with five fingers. There 
were numerous veins of turquoise from 4 in. to 
2 in. thick, and strips of gold-bearing quartz 
covered the walls in the central cave. The hard- 
ness is 6, specific gravity 2.75, and the analyses 
show 37 per cent. of alumina, 2 to 4 per cent. of 
ferric oxide, and of a pentoxide from 28 
to 31 per cent. The work now carried out is not at 
all satisfactory, either as regards extent or method. 
After being heated by fires built against the rock, 
water is applied, and the sudden change of tempera- 
ture results in large pieces falling down, but much 
of the turquoise crumblesaway. Only occasionally 
are explosives used. The specimens are ground into 
ornaments which are pierced with a crude form of 
bow drill, the point being either quartz or agate, 
and the wheel is sometimes made of the bottom of a 
cup. The ornaments are sold as souvenirs. A 
string made up of many hundreds of stones is 
valued at the price of a pony. The turquoise was 
centuries ago a prized stone and much in demand 
for ornaments. In the Christy collection in London 
there are two human skulls inlaid with turquoise 
with eyes of iron pyrites. 

Mr. Kunz gives many details of topaz, which is 
principally composed of alumina, and of the 
tourmaline, one of the most dichroitic of all gems, 
and of which beautiful specimens are found at 
Mount Mica, Paris, in the State of Maine, where a 
company began operations in 1881, and which has 
furnished several exceedingly beautiful stones to 
the States museums. Its composition varies very 
considerably, but silica forms about 35 to 39 per 
cent., and alumina from 27 to 42 per cent. The 
specific gravity is a little over 3. Quartz and 
crystals of all kinds are dealt with very fully, but 
space forbids any reference. 

To geologists, one of the most interesting fossil 
formations is silicified wood, known as wood agate 
or wood opal, and found in great abundance in 
Colorado, California, and other Western States and 
Territories. Of its mode of formation, Professor 
Joseph Le Conte in ‘‘ Elements of Geology,” thus 
writes : . 

In a good specimen of petrified wood, not only the 
external form of the trunk, not only the general structure 
of the stem—pith, wood, and bark—not only the radiating 





silver grain and the concentric os of growth are dis- 
cernible, but even the microscopic cellular structure of the 
wood and the exquisite sculpturings of the cell-walls them- 
selves are perfectly preserved, so that the kind of wood 
may often be determined by the microscope with the 
utmost certainty yet not one particle of the organic 
matter of the wood remains. tt has been entirely re- 
placed by mineral matter, usually some form of silica. 


Professor James D. Dana offers the following 
explanation of the phenomenon : 


The wood or often trunks of trees and sometimes stand- 
ing forests, which have been petrified in the Rocky 
Mountain region, have in general been buried under 
volcanic débris, which constitutes beds of great extent in 
many regions. This volcanic material, called tufa, under- 
goes partial alteration through the action of the waters 
or moisture it may contain, or that may filtrate through 
it. In this alteration or partial decomposition much 
silica is set free and makes the water ormoisture silicious. 
The silicious solution then made penetrates the wood that 
is buried in the tufa. Very slowly the silica is deposited 
in al! the cells of the wood, and as the wood decomposes, 
silica takes the place of the particles of the fibres until 
finally the wood becomes wholly silica or quartz. 


Red and yellow-coloured matter is derived from 
the oxide of iron in the sandstone, which is red, and 
the black may be due to partial carbonisation or to 
oxide of manganese. The bark in nearly every case 
has been decayed before silification and even part 
of the other layers of the trees is often gone; but 
the difference between the oxidation on the surface 
and inside is that the surface to the depth of 4 in. 
is so altered and changed that it has the ——— 
of bark and it is generally supposed to be such. 
Among the great American wonders, indeed, is the 
silicified forest, known as Chalcedony Park, in 
Arizona, and the most remarkable feature of the 
park is a natural bridge formed by a tree of agatised 
wood spanning a caiion 45 ft. in width. In addition 
to the span fully 50 ft. of the tree rests on one side, 
making it visible for about 100 ft. Both ends are 
embedded in sandstone. The average girth is 3} ft. 
Although beautiful to the naked eye, it is only by 
the application of a microscope revealing all the 
cells that the greatest charms are appreciated. 
There are several districts where this agate wood is 
found. The combinations of colour, close texture, 
and remarkable polish, eminently suit it for in- 
terior design—tiling floors, mantels, table tops, 
clock cases, &c. The lustre of its finish cannot be 
marred by metal or acid, except by hydrofluoric 
acid, with which it may be etched in the same way as 
glass. The work of cutting and polishing the agate 
is carried out by the Drake Company, of Sioux Falls, 
South Dak, which has produced columns 8 in. to 
12 in. wide and 2 ft. to 3 ft. high, cut transversely 
across the tree, so that the heart is visible on two 
sides. 

Of many other stones the author has much to say 
and gives analyses of several specimens of each. 

Pearls form the subject of a most interesting chap- 
ter of the book, in which not only the characteristics, 
but the history is narrated, as well as the methods 
of searching for them. The most important marine 
pearl fishery on the American continent is that of 
Lower California, the central point being at La Paz, 
the fishing of which has been recently confirmed to 
a San Francisco Company by the Mexico Govern- 
ment. The beds were discovered some three 
centuries ago. Intermittent work has been carried 
on since then. In 1860 the season was from June 
to December, and the divers worked three hours a 
day, at ebb tide. Notwithstanding that the bottom 
is more or less rocky a diver can distinguish an 
oyster at a depth of 50 ft. A good day’s work for 
a diver was to procure ten dozen oysters ; some 
frequently got fifteen dozen. The shells average 
7000totheton. Sincethen, however, more systematic 
work is done by diving and pumping apparatus 
sent from this country and from France. The men 
employed are usually powerful Mexicans. The 

ump and line men are fed and housed, and the 
ormer get 3/. a month, the latter 51. The diver 
receives 7/. and one-tenth of all he brings up, which 
gives him sometimes 100/. amonth if he is fortunate. 
A schooner and small boats attend each fishing 
ey The shells containing the pearls vary in 

iameter from 2 in. to 8in., 6in. being the 
average size. In 1863 a company was formed 
in New York to use a submarine boat carrying a 
large supply of fresh air and apparatus to purify the 
air in the working chamber, but the effort was not 
successful. Pearls from six months’ fishing have 
brought 50,000/., but the production in similar 
recent periods has only been about 10001. The 
largest of the finest black pearls ever found, weigh 
up to 240 grains each. A perfect pearl of 12 grains 





is worth 40/. That so little attention is now paid 
to pearl fishing by conchologists is probably due to 
the fact that pearls are contained in old, distorted, 
and diseased shells. 

The precious stones found in Mexico are treated 
of in a separate chapter, and there is also a chapter 
on Canadian gems, based on a report prepared by 
the author for the Mining and Mineral Statistics of 
Canada for 1887. 

Our concluding extract from Mr. Kunz’s most 
interesting work will be a few statistics relative to 
the production of precious stones in the States : 


Production of Precious Stones in America. 


| 

Stones found 
| not made into 
| Gems. 





Stones made 


into Gems. Total Value. 





£ £ 
9,460 5290 
10,855 5710 
8,460 5510 
9,800 5902 
14,130 3590 
7,530 5440 


60,235 31,442 | 





12.970 
91,677 





Totals .. 

Of diamonds 1601. worth were found in 1884, and 
121. in 1886. Sapphire gems were found in 1883 to 
the value of 440/., but lately the average has been 
about 1001. Silicified wood shows an increase, the 
production in 1888 being 3100]. ; of quartz the 
average is about 2000i. ; latterly rather more, the 
last three years being 23001. ; catlinite, which is de- 
creasing, averages barely 20001. Pyrites, agate, 
amethyst, turquoise, garnet, and smoky quartz 
make up the larger = of the other products in 
recent years. The following shows the production 
of gold quartz, which is not included in the above 
figures : 
Value of Gold Quartz Produced as Specimens and Gems. — 


Sold as Specimens 
or Curiosity 
Partly Dressed. 


£ 
8000 
8000 
8000 


Sold for Gems. 





£ 
15,000 
20,000 
20,000 

8,000 
Total 














The following Table indicates the value of dia- 
monds and other precious stones imported and 
‘* entered for consumption” in the United States. 
We give several of the principal classifications ; but 
the total includes other stones of lesser importance, 
not specified : 


** Imported for Consumption” in the United States. 





Fiscal Year 


| Diamonds and | 
ending June 
30. 


other Stones not Total. 
| Set. | 


Rough or 
Dust. ey 


Un 








PO DODO et et et et es 





Totals for 


os 807,005 | 23 











Of less important stones there have been im- 
ported in the twenty-three years 317,8261. addi- 
tional, making the grand total over 27,000,0001. 

The letter-press and binding of the book is an 
evidence of the high reputation for superior work- 
manship of the Scientific Publishing Company. 








NOTES. 
Toxro Water SupPty. 

Tue Tokio cityauthorities have determined tocarry 
out a scheme for the supply of pure water to the 
inhabitants, at an estimated cost of 8,000,000 yen, 
or about 1,250,000. No one in particular appears 
to be responsible for the design, but plans obtained 
from three foreign engineers have been ‘‘improved” 
upon by a sub-committee, the engineering members 
of which are two professors of the Imperial College 
of Engineering of Japan. The Japanese now-a- 
days appear to be endeavouring to do without the 
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aid of foreign engineers, but at the same time have 
not much trust in native talent, and the course of 
procedure followed in the case in point appears to 
indicate a desire to prevent any foreigner from 
getting the credit of the scheme, while evading the 
responsibility themselves. The idea of intrusting 
the consideration of a large undertaking of this 
kind to purely college-trained professors is one 
which would not commend itself to any municipal 
authority in this country, but the Japanese do not 
seem to have realised the necessity of practical 
training for an engineer. They have yet to learn 
that however valuable theoretical knowledge may 
be, it does not by itself fit an engineer for carrying 
out large works; one or two disasters will probably 
cause them to realise the fact. A million anda 
quarter sterling is no flea-bite, and money is not 
so plentiful in Japan that they can afford to risk 
it in allowing the professors of the Imperial Col- 
lege to acquire experience at the expense of the 
tax-payer. 


A DanisH Icz-Breakine STEAMER. 

The ice-breaking steamer Nijoluir, built at the 
Elsinore Iron Shipbuilding and Engineering Com- 
pany, Elsinore, Denmark, for account of the 
Danish State Railways, had a very satisfactory 
trial trip in the Sound last week. The Nijoluir is 
built entirely of steel, to Bureau Veritas highest 
class, and her principal dimensions are : Length, 
135 ft.; greatest breadth, 33 ft.; and depth in hold. 
14? ft. She is intended for ice-breaking in the 
Great Belt, and is fitted with three large water 
tanks, through the medium of which she can be 
very rapidly adjusted to the desired depth. She 
also has special davits for the purpose of taking up 
ice boats under special circumstances. There are 
two steam winches, and Muir and Caldwell’s patent 
steering gear. The stern portion and the rudder 
are of cast Swedish steel (Bofors) of specially 
strong construction, and the dimensions and 
quality of the material correspond with the severe 
use to which the Nijéluir may be put. The 
engines are compound with a capacity of 1000 
indicated horse-power with ordinary working. 
During a four hours’ trial the consumption of coal 
was 18 per cent. smaller than stipulated in the con- 
tract. The average capacity at one trial was 1365 
horse-poweragainst 1200 horse-power as stipulated in 
the contract, and with 1018 horse-power, a speed of 
twelve knots was made. Several steering and other 
trials were also undertaken, which proved equally 
satisfactory, and from the tanks 70 tons of water 
were disposed of in 11 minutes. Aft in the vessel 
are the first and second-class saloons, both well 
fitted out ; on deck is a special ladies’ saloon, and 
asmoke-room, and forward are cabins for third-class 
passengers. 

Siac CEMENT. 

In a recent article on slag cements, Le Génie 
Civil states these cements are made by finely grind- 
ing blast furnace slag, and mixing it with a suitable 
proportion of fat lime. The grinding has to be very 
fine, because as the cement is made by a simple 
mixture it is necessary that the surface on which 
the two constituents, the lime and the slag, react 
on each other should be as large as possible, if 
proper chemical combination is to ensue. As manu- 
factured in France, the cement leaves only 20 per 
cent. on a sieve containing upwards of 25,000 
meshes per square inch, and only 8 to 10 per cent. 
on a sieve with 4500 meshes per square inch. The 
density of slag cements is much less than that of 
Portland, weighing bulk for bulk, but from .8 to .88 
times as much. In general, this cement also sets 
somewhat more slowly than Portland, but when 
hardened, has, in many cases, a greater strength, 
particularly at early dates after setting. In some 
experiments still unfinished, the following results 
were attained with a slag cement from the Depart- 
ment of Isére: 

Age... a ... lweek lmonth 3 months 

Breaking load, pounds 


per square inch 473.5 568.8 678.3 
These figures are higher than any attained in the 
tests made on Portland cements for the new Croton 
aqueduct. Experiments have also been made 
with slag cement mortar mixed with, and allowed 
to harden in, sea-water, and gave the following 
results ; the mortar consisted of six parts by weight 
of cement to ten of sand. 


Age. Breaking Weight, Pounds per Square Inch. 
8days ... 252.0 319.9 275.1 273.0 285.8 
28 ,, .. 375.4 327.0 327.0 2484 341.2 


The main objection to slag cement seems to be 





that if it is allowed to harden in dry air its strength 
is very materially reduced, and it is then liable to 
crack. In the town of Villefranche-sur-Saone 
(Rhone) it has been largely used for paving foot- 
paths, some 4800 square yards having been laid 
there with the most satisfactory results. 


ScotcH Rartways tN PARLIAMENT. 

In the history of Scotch railways the current year 
will stand out very prominently, owing to the 
great contests which have taken place between the 
principal companies on the floors of the committee 
rooms of the Houses of Parliament. Not for many 
years have so many railway and municipal digni- 
taries been seen in the vicinity of St. Stephen’s, 
and so far as Bills passed are concerned the year 
has been unusually barren. The most important 
contest was that engaged in between the Caledonian 
and North British for the ownership of the Glasgow 
and South-Western. The latter company favoured 
the wooing of the North British, the Caledonian 
having harassed the South-Western by opening 
opposition lines in Ayrshire, the great stronghold 
of the Glasgowand South-Western. This latter com- 
pany is not very strong financially, and its acquisi- 
tion by the North British was regarded by many 
unbiassed judges as good for both companies, inas- 
much as the South-Western lines were in districts 
beyond the present range of the North British lines. 
Of course every advantage to the North British 
is looked upon as an addition to the effectiveness of 
its opposition to the Caledonian, who were therefore 
opposed to the amalgamation of the lines, desiring 
rather an agreement whereby the North British 
and Caledonian should have a joint ownership 
of the Glasgow and South-Western, or both 
have running powers over the South-Western 
line. After exhaustive evidence, the House of 
Commons Committee passed the preamble, handing 
the line to the North British, but in arranging 
clauses they gave the Caledonian extensive runnin 
powers. Inthe House of Lords, however, the Bil 
has been thrown, and matters remain as of old. 
By this decision the North British lose much, as 
they are still out of the Ayrshire trade. In the 
belief that the Bill would pass, as was generally 
expected, thecompany was making advances towards 
the buying up of Irvine and Troon harbours to 
more effectually compete with the Caledonian, but 
this will be at an end, while the Glasgow and 
South-Western are trying to get Ayr harbour, 
with the Caledonian opposing. Of course the 
North British had a stiff fight to curb the 
ambition of the Caledonian, who were moving 
in many directions. The Bill for aline from the 
Glasgow Central Railway, nowconstructing, through 
Dumbartonshire to Loch Lomond, was defeated 
unexpectedly in the first Committee, while the 
branch from the same railway through Milngavie 
to the port of Montieth, opening up an extensive 
tract of Stirlingshire, was also thrown out, although 


the Committee had stopped evidence, practically 
satisfied with the decision of the other irons and 
with the argument presented to them. The Bill 


for the underground railway in Edinburgh has also 
been crippled, so that affairs are practically un- 
changed, except that success and disappointment on 
either side may make competition in running from 
Carlisle to Aberdeen the keener. It may be men- 
tioned as a further indication of the barren- 
ness of the session in this respect that Glasgow 
has been unable to pass the annexation Bill, to 
ather the surrounding burghs under lier wing. 

he only successes from a progressive point of view 
are the passing of the Bill giving the Clyde Trust 
authority to construct a tidal basin of great area 
and wharf space, without a swing bridge at the 
entrance, as was desired by Govan, and also for 
the making of a large graving dock ; and a Bill has 
been passed authorising the construction of a 
circular subway, connecting several of the northern 
and southern suburbs of Glasgow with the city. A 
description of it has already appeared in a previous 
volume, in connection with other engineering 
projects in Scotland. 








NOTES FROM NORTH-WEST INDIA. 
Sima, 1890. 

Tue large body of civil engineers, some 650, who serve 
the Government of India are at the momentgreatly 
exercised to find that the Viceroy’s Council has once 
more nominated Royal Engineers, whose numhers in 
the Department of Public Works is but a fourth that of 
the civil engineers, to the two most important admini- 
strative posts in his gift. Theyfind it difficult not to be- 
lieve that the smaller body that forms.the immediate 





entourage of the Viceregal Court are determined to 
keep them away from the sweets of high office and the 
seat of power. According toa famous eastern apothegm, 
when a poor man who asked his wealthy neighbour 
for the loan of a horse, was put off with the excuse 
that the only spare horse he had was so stately in its 
paces, had such a long flowing tail, such a glossy neck, 
and such a fiery eye, as to be unfit for the poorer man’s 
marriage procession, it took him some time to find out 
that he was being put off with the idlest of excuses. 
And if it be true, as averred, by an unofficial apologist 
of Government, that the reason for not making the 
present consulting engineer secretary, is that he is too 
useful in his present place, when there are quite ten 
men his equal in technical skill, for one who is his 
match in administrative work, there is too much 
reason to suppose that those who have got the ear of 
the Government have decided that on no account will 
they appoint him, although they find no small diffi- 
culty in saying why. 

Last year, it may be remembered by those who 
follow these matters in the press, that when Colonel 
Pemberton should have retired at fifty-five years of 
age, and Colonel Conway Gordon’s health prevented his 
taking the secretary’s place, the Government of India 
complained to the Secretary of State against the fifty- 
five year rule, which prevented men —e out their 
full term of five years, and asked for Colonel Pemberton 
to stay on. To this the Secretary of State replied that 
he could not forego that valuable rule, but would, as a 
special case, extend Colonel Pemberton’s service by one 
year if the Government of India would agree to select in 
future only men whose age admitted of their making 
their mark and putting in something like full time— 
say at least four years. At that time the Government 
had at call Colonel Forbes, the ablest by far of that 
eminent school of engineers that has done in irrigat- 
ing the North-West Provinces of India more for the 
country and for science, than any other body. At that 
time he had close on three years to run, while now he 
has lessthan two. Now unless the Home Government 
veto it he is to be put in, in spite of the aa of 
State’s request, and in the teeth of the very excellent 
reason given for Colonel Pemberton’s retention, that a 
man with a competent knowledge of, above all, railway 
questions is a sine qué non. 

If it is true that some independent sections of the 
Indian press have broken out into expressions of a 
belief that the Government has been ‘ nobbled” by 
the Royal Engineer faction, in terms that are defective 
in taste and deficient of judgment, there is small room 
to wonder. The Viceroy, and especially a newviceroy, 
like Lord Lansdowne, cannot know everybody’s merits. 
Indeed, it is not contended here that the case is 
one of absolutely overwhelming merit on ether side, 
for there are’ men of both sections with consummate 
merits. This circumstance pointed to the first 
fair chance in all these years of Government dis- 
on the allegation of a leaning to the side that 

as so far, on one ground or other, invariably won 
the day. As, however, to the contention that the 
public service will suffer because Mr. A. is taken 
and Colonel B. left, or vice versd, that is only true 
in a limited and indirect sense, for especially in 
these days of short-term secretaries, liable to be over- 
ruled by a’member of council who is not an engineer, 
nor necessarily a student of public works questions, 
the best a secretary can do is to exercise impartiality 
in distributing promotion and leave hard questions of 
polity to shape themselves to an issue. What is or 
may be serious will be the belief extending through 
the whole body of civil engineers that they are 
considered as but the rank and file, while the 
Royal Engineers constitute a corps d’élite from 
which all higher sitions, carrying power and 
dignity, are to be filed. Two years hence, when 
Colonel Forbes, unless he, too, gets an extension, 
will have to go, it is certain from a glance down the 
list, that the only possible selection in the railway 
branch will be the distinguished Royal Engineer officer 
who now manages the North-Western Railway of 
India, for the civil engineers who are now in the 
running will then be, like Colonel Forbes is, too near 
fifty-five to do much active good. Any outcry, then, 
like that which now rises from men who have no direct 
personal interest in seeing one man promoted more 
than another, except a sentimental desire to see their 
order respected and their leaders honoured, will, 
unless some civil engineer now es known comes 
greatly to the front, be entirely out of place so far as 
the merits of the case go. If the Government of India 
honestly wish to show they have no antagonism to 
civil engineers as such, they would do better to put 
one in now than to put him off with ignorant or insin- 
cere compliments, paid, it is true, through the public 
press, which, whatever be its faults, is not likely to 
evolve matter of the kind from its own consciousness. 





Frencu Mecuantcat Inpustry.—The profit realised 
last year by the Société des Forges de la Méditerranée is 
returned at 39,240/. The dividend for 1889 has been fixed 
at the same rate as the distribution made for 1888, viz., 
11, 10s. per share. ‘ 
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MISCELLANEA. 

Ir is stated that the Canadian Pacific Railway will 
complete the purchase of the New Brunswick Railway 
— week, thus connecting the Atlantic with the Pacific 

an. 


The electric welding process has recently been utilised 
to join the lengths of wire used in making a 10-in. wire 
gun, now in course of construction at the Watervliet 
Arsenal, U.S.A. 


The railways of India have now a total length of 16,095 
miles, of which 869} miles were opened during the past 
fiscal year. The important events of the year were the 
opening of the Khojak Tunnel and of the Damod. 


The Board of Trade are now issuing schedules of the 
maximum rates fixed by the recent commissioners for the 
different railway lines of the country. The first of these 
deals with the Desden and North-Western Railway Com- 
pany’s lines, 

The Schichau establishment at Elbing is going to build 
a new yacht for the German Emperor. The yacht, which 
is to carry some heavy guns, will, it is stated, be the 
fastest craft afloat. The emperor has himself given 
several hints as to the design. 


Mr. David Singh Capper, M.A. (Edin.), Assoc M. 
Inst. C.E., and for some years past assistant to Mr. 
Robert Humphrys, M.1I.C.E., of Humphrys, Tennant 
and Co., has been appointed Professor of Mechanica 
Engineering at King’s College, London. 

The gross receipts of the twenty-three principal rail- 
ee in the United ——— for the week endin 
July 13th, amounted, on 16,2244 miles, to 1,443,522/., an 
for the corresponding period of 1889, on 16,066} miles, 
to 1,390,315/., an increase of 1584 miles, or 0.9 per cent., 
and an increase of 53,206/., or 3.8 per cent. 


The Edison incandescent lamps patents for Australasia, 
India, the Cape of Good Hope, and Natal, have been 
acquired by the Brush Electrical Engineering Company, 
Limited, who assert that it is an infringement of their 
rights to import, sell, manufacture, or use any incandes- 
ad lamps in those colonies, except under license from 
them, 


It will be seen from our advertising columns that the 
entries for the competition of thrashing machines which 
the Royal Agricultural Society of England has arranged 
in connection with its Doncaster meeting next summer 
close on Friday, the 1st of August next. We understand 
that several entries for the competition have already been 
received by the secretary. 


The Unopposed Bill Committee of the House of Com- 
mons decided last Friday to confirm the orders granted 
by the Board of Trade for the electric lighting of the 
district adjacent to the Crystal Palace by the Electric 
Installation and Maintenance Company, and for the 


— of the whole of the parish of Paddington by the 
Metropolitan Electric Supply Company. 

From experiments by Mr. John Richards it would 
appear that more power is consumed in stripping ropes 
from the grooves in rope pulleys than is usually expected. 


With the object of ucing first cost the angles of the 

ves have been made more acute, but the wear and 
oss of power in friction was increased. Modern prac- 
tice tends to angles of 45 deg. and pulleys should not be 
less than thirty times the diameter of the rope. 


The exhibition of the works submitted for the national 
art competition, 1890, by the schools of art throughout 
the kingdom will be opened to the public on Monday 
next, the 28th instant, and will remain open until the 
end of August. The works will be on view in the Enamels 
Gallery of the South a Museum. The free days 
are Mondays, Tuesdays, and Saturdays, when the Museum 
is opened from 10 a.m. to 10 p.m. 


The Royal Commission on Mining Royalties adjourned 
on Wednesday for the holidays after examining several 
witnesses from South Wales and Monmouthshire. In the 
course of the day a sub-committee was appointed to 
make arrangements during the recess for the further con- 
duct of the inquiry. This will not be resumed in Lon- 
don before November; but the Commissioners contem- 
—_ holding several sittings in the mean time in Scot- 


From a number of data which he has collected on the 
sharpest curves used on American railway practice, Mr. 
E. A. Hill states that it would appear that curves of at 
least 30 deg. (191 ft. radius) can safely used for pas- 
senger yards, and that where coupled freight cars are to 
be handled by engines in freight yards curves can be used 
with a radius as low as 90 ft. to 100 ft., subject, however, 
to occasional damage to corners of cars where trains of 
coupled cars are pushed over the curve. Single freight 
cars, he states, can turn on a 40 ft. curve. 


In Norway there continues to be an extremely good 
demand for steamers, and several new boats have recently 
been contracted for. The Droatheim Engineering Com- 
yany have taken an order for # small fast boat for Mr. 
Kaarbé, from Svolviir, intended for tourist traffic in the 
summer, and to be used as a tug and transport boat in 
winter. A syndicate at Bergen has within the last few 
days contracted for the building of a 3500-ton cargo 
steamer with a Sunderland firm, and there are no signs 
of a reaction with regard to the demand for new ships. 


The first locomotive built in South Australia has just 
been completed at Gawler. Some 52 engines are to 
made in the colony, a tender of Messrs. J. Martin and 
Co., Limited, to supply the engines for 167,700/. having 
been accepted. The delivery of the engines is to 
spread over eight years, as from May, 1888, The engines 





supplied by Messrs. Martin will cost about 600/. per 
engine more than imported locomotives ; but the object 
of the South Australian authorities is of course to en- 
courage colonial mechanical industry. 


The pneumatic dynamite gun which has been ordered 
by one of the Australian colonies was recently tested at 

old Springs, New York. According to the contract 
conditions, the gun was required to throw a 200-lb. shell 
to adistance of 3500 yards. Four projectiles were fired, 
loaded with sand instead of dynamite. This turned out 
to be lucky, as two of the shells burst, for some reason 
or other, before they had gone far on their flight. Of the 
other two, one, weighing 520 Ib., attained a range of 4008 
yards, and the other, of the same weight, ranged 4680 
yards. The gun is 50 ft. long and weighs nearly 33 tons. 


The American Institute of Electrical Engineers is dis- 
turbed at the fact that the names of none of the electrical 
units are identified with those of American physicists, 
They therefore propose that the practical unit of self- 
induction should be called a ‘‘ Henry.” Unfortunately 
this quantity has already been dubbed ‘‘secohm” and 
‘* quadrant,” and if it is now to be also called ‘‘ Henry ” 
the unlucky unit will soon rejoice in as many aliases as a 
professional burglar. There is, however, considerable 
justice in the complaint of the Institution, but unless 
there is to be a factory for turning out new electrical units 
in accordance with the ni ag distinguished physicists, 
some important names must be passed over. e Ameri- 
cans may perhaps console themselves with the thought 
that Henry is not alone in his misfortune, as Maxwell’s 
name is also but little likely to be immortalised in this 
way. 

For the August Bank Holiday chea 
arranged to the Belgian and Luxemburg Ardennes by 
the Great Eastern ilway, vid the Moos route, 
enabling holiday makers to visit Belgium and the Grand 
Duchy of Luxemburg. he Ardennes tours include 
Antwerp, Brussels, Liege, Spa, Dinant, and the Meuse 
Valley, and the hitherto little visited picturesque valleys 
and interesting old towns of the Grand Duchy. Pas- 
sengers leaving on Friday or Saturday reach the Ardennes 
the next afternoon and can return on Monday in time 
to reach their homes early on Tuesday. For a longer 
visit Holland, the Moselle, and Rhine can be included 
in the above tours. The Great Eastern Railway Com- 
pany have arranged in connection with the General Steam 
Navigation Company trips to Hamburg. Passengers will 
leave Sevenpesrantets Station at 8 p.m. on Wednesday 
July 30 or Saturday August 2, and return by any General 
Steam Navigation Company’s steamer within two months 
of the date of issue. 


The number of vessels passing through the Suez Canal 
at night by means of electric light is increasing with 
extraordinary rapidity, The regulations for the use of 
the electric light came into operation in March, 1887, and 
during the remainder of that year (according to statistics 

iven in the recent British Consular report from Port 

aid) the number using it was 394. In 1888 the number 
rose to 1611, and last year reached 2445. Prior to March, 
1887, the privilege of travelling by night with electric 
light had been restricted to vessels carrying the mails ; 
since then all ships which conform to the regulations are 
allowed to proceed by night. The average time of transit 
has also been considerably shortened. In 1886 it was 
36 hours ; in 1887, 33 hours 58 minutes ; in 1888, 31 hours 
15 minutes ; and in 1889 it had been reduced to 25 hours 
50 minutes. The average time for vessels using the elec- 
tric light in 1889 was 224 hours. The shortest time taken 
by a steamer in the transit of the canal in 1889 was 
14? hours, which is ten minutes less than the fastest pas- 
sage on record previously. 


The new Battersea Bridge was opened on Monday 
afternoon last by Lord Rosebery. Originally projected 
a / the late Metropolitan Board of Works to replace an 
old timber bridge erected in 1766, the London County 
Council have had, as in many other cases, the honour of 
finishing the structure. The bridge consists of five seg- 
mental arches, of which the centre one has a span of 163 ft. 
with a rise of 18 ft. and a clear headway above Trinity 
high-water mark of 20 ft. The abutment arches are 
113 ft. 6 in. long, and the intermediate arches have a span 
of 140 ft. The width of bridge between the parapets is 
40 ft., divided into a roadway of 24 ft., and two foot- 
paths of 8 ft. each. The carriage way is supported by 
seven cast-iron ribs, but the footpaths are for the main 
part carried on brackets. The designs for the bridge 
were got out by Sir John Bazalgette and Mr. Edward 
Bazalgette, and the contractors were Messrs. Williams, 
Son, and Wallington, the price being 143,000/. 

The Whitworth Institute, which is intended as a 
memorial to the late Sir Joseph Whitworth, was inaugu- 
rated on Thursday, July 19th. The Institute comprises 
a school of art, a technical school, and museum of com- 
mercial and industrial products. Each department is to 
be worked under committees of experienced managers. 
The funds have been provided to the amount of 140,007. 
by the Whitworth legatees, and a further sum of 43,000/., 
the profits of the Manchester International Exhibition, 
has been added by the Exhibition Committee. Man- 
chester is now in an enviable position, as regards techni- 
cal and artistic educational advantages, and no better 
method could have been adopted to commemorate Sir 
Joseph Whitworth, to whom technical education in the 
British empire is so greatly indebted. Fortunately the 
committee are keeping the management of the Institution 


tours have been 


be | in their own hands, and the Government red-tapists will 


not be able to interfere with the intentions of the founders 
as they have done in the case of the Whitworth scholar- 


be ships. 


The last annual report of the Massachusetts State 





Bureau of Labour Statistics contains a mass of informa- 
tion relating to strikes and lock-outs in that State since 
1825. The statistics of strikes between the latter year 
and 1880 are not of much practical interest, and are there- 
fore omitted here. The number of establishments in 
which strikes occurred from 1881 to 1886 inclusive was— 
1881, 35; 1882, 78; 1883, 33; 1884, 46; 1885, 97; 1886, 
706 ; total, 995. The aggregate number of days during 
which strikes lasted was 30,506 ; the average duration of 
euch strike, 30.7 ; the number of successful strikes, 351; 
the number partially successful, 457; the number 
unsuccessful, 187; the loss of w by employés, 
840,098/. ; the contributions received men on strike, 
53,340/.; the loss incurred by employers, 394,1761. 
The number of employés engaged in and _ affected 
by strikes was 54,889 males, 26,165 females. No lock- 
outs are recorded for 1881 and 1882. The number of 
establishments in which lock-outs occurred was: 1883, 
12; 1884, 2; 1885, 12; 1886, 121; total, 147, The agere- 
ate number of days during which the lock-outs lasted was 
£1,254, and the average duration of each 76.6 days. The 
number of successful lock-outs was 88; one was partially 
successful, and 58 failed. The loss of wages by employés 
was 190,662/., the contributions received by them 27,325/., 
and the loss incurred by employers 110,135/. Of the em- 
ployés locked out 10,844 were males and 3484 females. 





CoaL IN WESTERN AUSTRALIA.—Good coal is reported 
to have been discovered near the Collie, in Western Aus- 
tralia. It strongly resembles Bulli Bulli coal. 


New Sream Fire ENGINE FOR THE HAGue.—On Satur- 
day last, 19th inst., a new steam fire engine was tried in 
Gravenhage in the presence of the mayor, Messrs. Lis- 
man, Wittert, and other authorities. This machine has 
been built to the order of the Town Council by Messrs. 
Merryweather and Sons, of London. and is of their 
“Greenwich ” type, capable of delivering 750 gallons per 
minute. Though the weather was bad, a large concourse 
of spectators was present, and the trials were thoroughly 
satisfactory, steam being raised to 100]b. pressure 
within eight minutes of lighting the fire. A 1}-in. jet 
being projected a horizontal distance of 299 ft.; two, 
four, and six jets were also thrown simultaneously. The 
hose was taken up the roof of the Willem Church, and a 
1-in. jet thrown to a height of 150 ft. above it, Pd 

mpton Merryweather personally conducted the trials, 
this being the second ‘‘Greenwich” steamer supplied to 
Hague brigade. 


THe CuHIgNgEcto Sup Rattway.—From the report 
submitted to the last annual meeting of the Chignecto 
Ship Railway it appears that the excavation of the 
Amherst Basin at the Bay of Fundy terminus of the 
line is about two-thirds completed, and will, with the 
necessary masonry work, be quite finished before 
winter commences. Thirteen miles of the railway out of 
a total of seventeen have now been graded. All the rails 
and fastenings have been delivered, and 30 per cent. of 
the sleepers are on the ground, so that the laying of the 
permanent way will proceed rapidly when once com- 
menced., The excavation for the Tidnist Dock at the 
northern end of the line is also proceeding satisfactorily. 
The dredging of the entrance channel will, it is thought, 
take about six months tocomplete. The machinery for the 
lifting dock has been nearly all manufactured and the 
greater part delivered on the ground. This dock will have 
twenty hydraulic presses for lifting vessels and their 
cargoes to a height of 40 ft. When raised the vessels will 
be hauled off on to the railway line, which has two tracks 
laid with 110-lb. rails, and forwarded to the other end of 
the line, where they will take the water again. The line 
is very flat, the maximum grade being only 1 in 500. 


SewacGeE PuriricaTion.—Some time since the Pendle- 
bury Local Board decided to take measures to abate the 
nuisance caused by the sewage of the district, and purifi- 
cation works were commenced at Slack Brook from the 
designs and under the superintendence of the late Mr. R. 
Vawser, of Manchester. Upon the death of Mr. 
Vawser he was succeeded as engineer by Mr. T. S. 
M‘Callum, also of Manchester. The system of 
purification adopted is that of the International Water 
and Sewage Purification Company, Limited. The Pendle- 
bury works are the first in Lancashire where the process 
is in regular operation, although 8 ge experimental 
works have been set up by the Salfor Town Council. 
The Pendlebury works consist of four tanks, into which 
the sewage flows for precipitation, after the addition of 
the proper quantity of the precipitant ‘‘ferozone” b 
means of an automatic mixer, the invention of Mr. C. H. 
Beloe, of Liverpool and Westminster. The tanks 
have been constructed of a capacity sufficient to cope with 
the sewage of a very largely increased population. From 
the tanks the water is drawn off to filters, having an 
agerogate area of 144 square yards, which contain a layer 
of ‘‘polarite,” the material upon which the company 
depends for the removal of the matters in solution which 
have not been attacked by the precipitant. From the 
filters the effluent flows bright of clear. By an ingenious 
arrangement the filters are made self-cleansing, and thus 
the labour of removing the top stratum for washing is 
avoided. Further it is not necessary to disturb the body 
of the filtering material, as the polarite does not need 
renewal. The other part of the district, Swinton, has 
been provided with a sewage farm of 32 acres in area; 
but some time since an injunction was threatened against 
the Local Board with reference to the pollution of the 
stream at Swinton, and, in consequence, Mr. M‘Callum 
has constructed works similar‘to those at Pendlebury but 
much larger, the filters having an area of 350 square yards, 
These works will be completed in a few weeks. 
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DIVIDING APPLIANCE FOR MILLING MACHINES. 
CONSTRUCTED BY THE BRITANNIA COMPANY, ENGINEERS, COLCHESTER. 


WE illustrate above a neat dividing appliance 
manufactured by the Britannia Company, Londen 
and Colchester, for use on shapers and milling ma- 
chines. The appliance has a cast-iron bed 2 ft. 
long, in which are cast T slots by means of which it 
can be bolted on to the machine table, and quadrant 
slots to allow of adjustment to any angle, for cutting 
wormwheels, angle tooth cutters, ‘and similar work. 
The fast headstock is fitted so that the spindle can be 
elevated and locked at any required angle horizontal 
or vertical, being fitted with a graduated quadrant. 
For dividing, the spindle is moved by a steel worm 
and wheel, the wormshaft being fitted with a division 
plate with five rows of holes capable of dividing, with 
the worm gear, up to 3600 per inch. The centres are 
4in. high, and the distance between the fixed and 
movable heads is ll in. All the parts are adjustable 
for back lash and wear, and the device seems well 
adapted to the purpose for which it is designed. 





DUINKER’S BOAT-LIFTING APPARATUS. 

Betow we illustrate a boat-lowering apparatus 
which is now being put on the market by Mr. F. 
A. L. de Gruyter, of 27 and 38, Leidschestraat, 
Amsterdam. The device consists of a coupling screw 5, 
with right and left-handed threads, by means of which, 











and of the shackles 10 and nuts 4, the boat is attached 
to the lower block of the fall 9. This screw is intended 
for raising a boat clear of the chocks, which by its aid 
can be done by, say, a couple of men, who are already 
seated in the boat and turn the lever7. In general, this 








process of raising the boat clear is a somewhat heavy 
Job, requiring the aid of several men, as the ropesand 
blocks of the fall, being but seldom used, are stiff and 
the friction is great. Once clear of the chocks there is no 
difficulty in ts the boat into the water. The 
apparatus has already stood the test of actual use at 
sea. In one case, on the 25th of June last, the pas- 
sengers and crew, 176 in number, of the steamship 
Prinz Frederick, which foundered in the Bay of 
Biscay after a collision with another vessel, were got 
clear of the ship within seven minutes after the 
collision. The boats used were six in number and 
were fitted with the apparatus in question, to the use 
of which the captain of the Prinz Frederick largely 
attributes his success in saving the passengers, stating 
that it was simply invaluable. 





DEATH OF MR. ALEXANDER PARKES. 

Mr. ALEXANDER PARKES, one of the most prolific 
inventors that has ever been produced by this or any 
other country, died on Sunday, June 29, at his resi- 
dence, Penrhyn Villa, Rosendale-road, West Dulwich. 
Born at Birmingham in the year 1813, Mr. Parkes was 
apprenticed in the year 1827 to the firm of Messrs. 
Samuel Messenger and Co. as a modeller and designer, 
but having practically the run of the factory, his edu- 
cation as a practical metallurgist may be said to have 
commenced at the same time. In 1840 he was engaged 
by Messrs. Elkington to superintend the casting de- 
partment of the electro-plating works they were 
then on the point of organising, and whilst with 
them, in 1841, he took out his first patent, which in 
the course of his long life has been followed by what, 
considering their quality, must be considered as 
an enormous number of others. The best known of 
these are the Parkes process for desilverising lead 
by means of zinc, and the invention of ‘‘ Parkesine,” 
which has, however, been since renamed celluloid or 
xylonite. Another important patent was one for the 
construction of weldless tubing by ‘‘ drawing” flat 
plates in a press. This process has been Sen 
adopted, though we believe the inventor’s name is 
known comparatively to few. Of his numerous patents, 
which must be quite forty in number, a very large pro- 
portion have proved valuable, though as Mr. Parkes 
was but poorly up inthemodern artof self-advertisement, 
as practised more particularly by American inventors, 
his name has been but little Rigens to the general 
public. His most recent inventions, the last of which 
was patented at the end of 1887, relate to the separa- 
tion of gold from its gangue, by fusing the quartz by 
suitable fluxes, and this process has been put into 
operation at the Champion silver mines, New Zealand. 
Mr. Parkes’ death, though occurring at a ripe old 
age, is a distinct loss to the metallurgic world. 





BrakE TRIALS IN Betcium.—A very interesting series 
of brake trials has just been concluded on the Belgian 
State Railways. A train of fifty goods wagons fitted 
with the quick-acting Westinghouse brake has been 
experimented with on the long and steep inclines of the 
Luxemburg line between Libramont and Jemelle. , The 
experiments were a great success in every respect, and 
this long train with loaded and empty wagons was taken 
down a bank some 18 miles long with the greatest 
ease. The train was comin under perfect control 
and the speed was kept practically uniform. All present 
were unanimous in their praise of the improved Westing- 
house brake, with which the handling of a train of fifty 
wagons is as easy as an express train of three carriages. 
The Belgian State Railways intend to put this train into 
regular service at once, and contemplate the fitting of a 
considerable quantity of goods wagons with the quick- 
acting Westinghouse brake. Various other trials were 
made, all equally successful, and in the quick stops the 
train of fifty wagons was brought to rest within 300 
yards (much less than the length of the train) from a 
speed of 41 miles per hour on a falling gradient of 1 in 62. 





INDUSTRIAL NOTES. 

Tue report of the Labour Correspondent to the 
Board of Trade bears out the conclusions in our 
Industrial Notes as to the general state of trade in 
most of the skilled industries of the country. Rumours 
had been flying about as to the slackening off of trade 
in various parts, but the items of information to hand 
did not indicate any real diminution of employment, 
although doubtless new orders were not commensurate 
with the working off of those in hand, the termination 
of which remained still a matter of the future. Ere 
that time is reached newer developments may arise to 
give a fresh spurt to industrial undertakings. Twenty 
skilled trades have reported, representing 218,739 
members ; the branches of the unions so reported upon 
cover most of the chief centres of industry all over the 
kingdom. Of the 218,739 members, 4118 were out of 
work, the percentage being only 1.88 per cent. In the 
previous month the number out was 4236, percentage 
1.96 per cent. If anything, therefore, trade is a little 
better, instead of declining, in so far as these depart- 
ments of industry are concerned. The report would 
have been still better had it not been for some disputes 
which have increased the number of those out of work. 
The number of disputes is declining; in April there 
were 91, in May they rose to 106, but in June they fell 
to 79. Of the latter, 5 were in the engineering trades, 
5 other iron and steel industries, 7 among dock 
labourers, 3 in the shipbuilding trades, 13 in the cotton 
trades, 9 in the woollen trades, 6 in the building 
trades, 6 in the boot and shoe trades, and 8 in coa 
mining. None of these were of serious importance. 
There are indications of more peaceable relations 
between employers and employed than have recently 
| si ee The labour market is more settled than it 
has been for some time, and employment runs more 
smoothly. This very fact might, however, be an indi- 
cation of the the proximate falling off in trade, as with 
a rising market the disputes in most trades increase in 
proportion to the flush of trade. 

All the branches of the engineering trade are busy, 
and even show better returns than they did a month 
ago. The ironfounders show a decrease of out-of-work 
members from 2.8 to 2.3 per cent. The iron ship- 
builders show a slight increase of members out of 
work. The engineering trades throughout Lanca- 
shire are kept busy with work in hand ; most of the 
departments have in fact quite sufficient work to keep 
their men fully employed to the end of the present 
year. New orers are not so scarce as recent rumours 
seemed to indicate, for the latest reports put the case 
in this milder form. New work is not coming forward 
quite so readily as old contracts are being run out. 
So far this is rather reassuring, though the prospects 
would be still more cheering if the new orders kept 
fully abreast of those that are being completed. In 
the metal market manufacturers are so well supplied 
with orders that they do not endeavour to force busi- 
ness by reducing their quotations. In some depart- 
ments of the manufactured iron trade business is quiet, 
and the demand is limited, but no serious decline in 
prices is reported ; for special brands even advanced 
prices are quoted. 





The Boilermakers’ and Iron Shipbuilders’ report for 
July begins by taking stock of the condition of trade, 
and its opening paragraph is not as reassuring as one 
could wish. It says: ‘‘ Our returns show that inqui- 
ries for new vessels are not numerous at the present 
time, the amount of work secured being far from suffi- 
cient to fill the vacancies caused by launches.” The 
work on hand in the various yards on the Clyde 
amounts to about 160,000 tons of shipping, as against 
250,000 tons at the same date last year. But asa 
set-off the builders on the north-east coast are better 
off for orders, and new inquiries are coming in which 
indicate many more good orders. Within a month 
25 new vessels were contracted for, of a total value of 
three-quarters of a million sterling. Vessels are bein 
got rapidly off the stocks, and are being quickly fitted 
out and completed ready for sea. The report states 
that the ocean-carrying trade is falling more and more 
into British hands, as the sailing vessels of various 
countries, Norway, Sweden, Russia, Italy, and Ame- 
rica have disappeared, their places wae supplied by 
British steamers, and not by steamers belonging to the 
countries formerly carrying on the sea traffic in 
sailing ships. The number of members on donation 
was only 448, the increase being 99, but there was 
also an increase of those signing the vacant book of 
122, and of cards granted of 37. The number on 
superannuation benefit has increased by 3, but on the 
sick fund the number is less by 51. The total increase 
on the funds from all causes is 210, while the increase 
in membership was 96. Disputes exist at Birkenhead 
and Belfast. Although trade appears to be slacken- 
ing off, good hands seem still to be required, for the 
report advertises for an experienced boiler-plater at 

ood wages. Evidently, therefore, no such man was 
caewn to be in want of a place by the officers of the 
union. 

The ironmoulders of Scotland in their July report, 
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take a satisfactory retrospective view of the condi- 
tions of trade during the first half of the present 
year. They think that the second half of 1890 will 
also be marked by steady trade, if not quite equal to 
the activity of the last six months of 1889. The 
total membership of the society is 6173, the highest 
point ever reached, and the number of members 
at work attained the highest level during the last 
month, being higher in numbers and in proportion 
to the number employed this time last year. The 
executive call attention to the rumours of decline in 
trade and say that this is one of the modes by which 
some employers seek to bring about reductions in 
wages. In their opinion there is no need for a cry of 
bad times, as trade does not warrant it. They then 
quote from a private circular, sent out by a large firm, 
dated July 4, in which the firm says: ‘* The Scotch 
vig iron market is firmer, and a considerable business 
fo been done in warrants. The Cleveland statistics 
for June show a decrease of nearly 15,000 tons ; this 
has hada very favourable effect In the manufactured 
iron trade there is also more animation.” The execu- 
tive think that this indicates augmented trade, and 
higher prices, and does not warrant rumours as to 
slackening off. The progress of the union is shown 
by its balance of nearly 20,100/., the increase since 
May being 13437. There do not appear to be any 
disputes as to wages, hours of labour, or conditions of 
employment, although some 272 had been on idle 
benefit in the month. But in this union men are paid 
idle benefit even for holidays, if such holiday is not of 
their own seeking. Nearly 200 are on the superannua- 
tion fund, the cost being about 375/. per month. The 
idle benefit in the month amounted to 364l., funerals 
to 270/. Onthe other hand the net income is given 
as 4217/, 15s. 5d., exclusive of remittances to the 
executive committee. 


The Associated Blacksmiths report trade to be good, 
fair, steady, or moderate at most of their centres ; in 
no case is it said to be bad. Only one member is re- 
ported to be on full idle benefit, though some 55 others 
had been on partial benefit, The society shows pro- 
gress in members and in funds. During the past 
month only 24s, was paid for ‘‘ protective benefit,” 
which means that there are no disputes in the trade. 


In the Clyde district generally trade appears to be 
fairly well maintained in so far as employment is con- 
cerned. But all agree that new orders are not coming 
in. Old orders are being worked off, but no new orders 
take their place. Even repairs in the shipbuilding 

ards have fallen off considerably. The new orders 
»00ked in June amounted to 8500 tons; the launches 
amounted to 33,000 tons. The Clyde reports 170,000 
tons of shipping on hand, which is 10,000 tons more 
than the Boilermakers’ and Iron Shipbuilders’ report 
for July states, Greenock has secured orders for two 
medium - sized steamers, Glasgow for two small 
steamers, and Port-Glasgow for a sailing vessel of 
1800 tons. Several inquiries have been made for con- 
struction, but no other orders have been fixed. Among 
the smiths only one angle-iron smith is reported out of 
work in the district ; two engineers’ smiths, four 
general smiths, five ship smiths, and one jobbing 
smith in the trade department of the union ; but 17 
were otherwise idle at Port-Cilasgow, and 32 in other 
places. The iron moulders had a larger number out 
of work in the Clyde district, including 40 at Gree- 
nock, but these may only have been idle for a day or 
two, the net average for the four weeks reported upon 
not being given. The average total out of work 
appears to be only about 28 for all the districts, which 
is asmall proportion. But as the season wanes there 
are indications of a much larger number being un- 
employed, as the unions fully recognise. 


Trade on the Tees shows very little signs of abate- 
ment, All the shipyards are busy, the men being 
fully employed ; new orders seem fairly abundant, as 
soon as launches are made the stocks are well filled 
with new keels. It is also reported that Stockton and 
the Hartlepools are well off for orders. The boiler 
shops are filled with men, all of whom are fully em- 
ployed. In the marine shops night shifts are kept 
going to keep pace with the demands. The bridge 
yards are also fairly busy. The smaller shops are also 
reported to be full of work, and overtime is pretty 
general. Few men are idle throughout this district, 
in any of the staple industries 1or which it is chiefly 
noted, and there do not appear to be any labour dis- 
putes of any moment. 


In the Cleveland district the iron and steel trade is 
looking up. The steel works generally had been on 
short time, but some large orders for steel rails have, 
it is reported, been hacked, one firm alone securing 
13,000 tons. The new orders will keep the works 
generally well employed for some time. At Hartle- 
pool the strike of the enginemen and cranemen has 
been settled. The blast furnacemen have been in council 
in the district. They have lost their president, who has 
accepted a responsible position in the Acklam Iron 





Works, and thesecretary resigned in consequence of adis- 
agreement with his colleagues on matters of policy. The 
council have decided for an eight hours’ day, abolition 
of Sunday labour, and the abolition of stocks, the latter 
being by far the most difficult problem for the workers 
to undertake, 


Trade seems to be improving in the Staffordshire dis- 
trict, especially in some branches. The iron trade 
generally is reported to be in fair condition, some of 
the works doing full time, especially in the bar mills ; 
but other branches are not so g In some of the 
manufacturing branches of trade the conditions are not 
satisfactory. In the Dudley district bridgework is 
busy, one firm alone having about two miles to com- 
plete for India. At Smethwick the engineering works 
are only moderate. At and around Birmingham the 
local industries are getting slack, but in some shops 
things are improving. 


The Trades Union Congress Parliamentary Com- 
mittee have just issued their final notice of congress, 
for the twenty-third gathering, to be held in Liverpool 
on September 1 ao five following days. Special 
attention is called to the credential form, and to Stand- 
ing Order 3, as to who can be delegates. This doubt- 
less is in view of the possible influx of delegates at the 
forthcoming congress. Delegates must be legal 
members of, and be duly elected by bond jide trade 
societies, trades councils, and similar bodies, Dele- 
gates must not have their expenses paid, either directly 
or indirectly by private individuals or outside bodies 
of any kind. After the preliminary business, election 
of officers, Standing Orders Committee, Parliamentary 
Committee, report, chairman’s address, and report of 
committee on credentials, &c., will come the discussion 
on the report. The programme for next session is not 
a long one; it contains the Employers’ Liability Bill, 
the question of competency for men in charge of steam 
engines and boilers, factory and workshop inspection, 
coroners’ inquests, public contracts and fair wages, 
co-operation, and labour representation. The chief 
interest will lie in the election of secretary, and in the 
character of the next committee. Federation will also 
doubtless come in for a fair share of discussion. 


Mr. John Wilson, the newly elected member for 
Durham, is a good speaker and fair debater ; quiet 
in his manner, but resolute in purpose. He has 
long been the treasurer of the Durham Miners’ Asso- 
ciation, and their delegate on most important missions. 
Mr. Wilson was first elected in 1885, for the Houghton- 
le-Spring division, but lost his seat in the June elec- 
tion, 1886. Mr. Wilson understands the labour ques- 
tion and is able to take a broad view of it from many 
standpoints. He is advanced, but conciliatory in his 
methods. 


The bargebuilders’ strike continues, and there 
does not seem to be any prospect of its settlement. 
Nearly 100 men are still out, the larger firms bein 
their opponents. The men on strike are being wel 
supported, the strike pay being higher than in the 
higher skilled trades, such as the engineers, iron- 
founders, &c. 


The dock labourers at Newcastle having struck 
work, eight Danish steamers were unloaded by the 
crews. For this extra work the owners gave the sea- 
men a substantial reward for the services rendered in 
the hour of need. 

The dock labourers at Fresh Wharf struck work on 
Friday afternoon last against the use of steam power 
in unloading boxes from the ship’s hold. From 300 to 
400 men left their work. Was the strike sanctioned 
by the union? If not, what was done to prevent it ? 
The affair did not last long, it appears, as it was a 
dispute between two sections of the men employed. 


The drawn battle of the ship-joiners presents a 
curious feature. The two firms that have not given in 
to the terms of the men pay 6s. 6d. per day, instead of 
the 7s. per day asked on new work ; but both firms 
pay the full price on repair work. Union men may 
work at these firms on repair work, but not on new 
or contract work. If they accept work at the latter on 
the firm’s terms they will be ‘‘ blacklegs.” It remains 
to be seen how this dual condition will be found to 
work in practice. 


In the coalmining districts the second advance of 
5 per cent. is becoming due. In a few cases it has 
taken place. Some have been anticipating a with- 
holding of the advance, but no real indications of such 
breach of faith has taken place. In some cases the 
banksmen are not supposed to be included, but it is 
doubtful if any dispute of consequence will arise. 
Small local disputes take ‘wn every now and then at 
particular collieries, but they are for the most part got 
over by mutual forbearance and concession. The con- 
ciliation principle is gaining ground. 


Wages boards are becoming more popular. At 





Wolverhampton one has been constituted under the 
auspices of the Chamber of Commerce. At Bristol also 
one has been formed under the Chamber of Commerce, 
In Yorkshire a wages board is practically in the course 
of formation. At present the movement is confined to 
local disputes, but general wages cannot long remain 
outside its province. 


Judge Owen, of the Newport County Court, has 
decided that deductions for small coal are illegal. The 
action was by the men against the London and South 
Wales Colliery Company and the Abercarne Colliery 
Company, the decision being in favour of the men 
with full costs, His honour held that the famous 
Metherseal case was decisive on the point, that case 
having been carried to the House of Lords. 





THE REFINEMENTS OF MODERN 
MEASUREMENTS AND MANIPULATIONS.* 
By J. A. BRASHEAR. 


Procress is written to-day upon every page of the 
world’s record, and particularly in the realms of science 
is it making its unmistakable mark, from thence extend- 
ing outward to the vast range of correlated studies that 
go to make up the sum of human knowledge and econo- 
mics. In astronomy and astronomical engineering, in 
physics and chemistry, in civil and mining engineering, 
in meteorology and in metrology, and in mechanics, to 
say nothing of many other branches of science, do we 
find progress as the watchword and the theme that 
excites and moves the human brain to grander and better 
achievements. It is my pleasure, and an enjoyable 
privilege, to call the attention of this Society, in my 
retiring address as your President, to some of these lines 
of progress in which I have for many years been inter- 
ested, and which, I trust, will prove of interest to you. 
I shall therefore present some thoughts on the refine- 
ments of modern measurements. 

When Dr. Alfred M. Mayer, of the Stevens Institute, 
published his splendid papers on the minute measure- 
ments of modern science in the Scientific American 
Supplement, some fifteen years ago, it opened the eyes of 
many of our American mechanics to the possibilities of 
a refinement in measurements they had never dreamed 
of, and I believe those papers, written in such clear and 
untechnical language, have done an incalculable amount 
of good to mechanics, who to-day show it by their accu- 
rate work, to some of which I shall refer later on. 

The day has for ever t when we are willing to say 
or believe that ‘‘ three barleycorns make one inch,” nor 
is the advanced mechanic of to-day satisfied with his 
boxwood rule, graduated to thirty seconds of an inch, 
save for the coarsest approximate measurements, but he 
must have his Brown and Sharp standard graduated to 
one one-hundredth inches for his coarse measures, and 
his micrometer gauges reading to one one-thousandth for 
his ordinary work. Even in our iron and steel works, 
the old-time wire gauge, that for along time held its own, 
has been displaced by the modern micrometer gauge of 
infinitely greater caer 

My esteemed friend, Mr. George M. Bond, has said 
very appropriately that ‘‘the arm of King Henry the 
First, or the barleycorn, though possibly furnishing 
standards good enough for that time, would hardl 
satisfy the demands of our modern mechanics or tool- 
makers, who work very often within the limit of one- 
thousandth of an inch, and even one-tenth of this ap- 
parently minute quantit , with surprising unconcern and 
no less accuracy.” Professor Wm. A. Rogers has also 
shown that many of our modern mechanics can caliper 
to one thirty-thousandth of aninch. These, however, are 
coarse, rough measures when compared with others I 
shall mention in this paper. 

In the domain of astronomical measurements great 
progress has been made of late years by the use of refined 
instrumental means, as well as the many methods de- 
vised for the elimination of instrumental errors. The- 
divisions of the meridian circle have been brought to 
astonishing accuracy. I may mention two of the best 
dividing engines in the world, which I have examined 
through the courtesy of the constructors, Perhaps the 
most celebrated is that of the Repsolds, in Hamburg. 
This wonderful engine has come through three genera- 
tions of celebra mechanicians, each one adding to 
its accuracy, until now it seems to have reached the 
limit of human capability ; in other words, as perfect as 
the environments of temperature, and other factors over 
which human hands and brains have no control, will 
allow it to be brought. The maximum error of the best 
circles divided by this engine equals 1.17 seconds. This 
engine is not automatic, but each line is set by from one 
to five microscopes, and the division traced by hand. 

The other engine is that constructed by Messrs. Fauth 
and Co., of Washington, D.C., and is entirely automatic 
in its work. It is a fine piece of mechanical construction 
and does honour to the constructors, and when com red 
with the original oo of Ramsden, which I 
have examined, and which was a marvellous piece of 
work for its time, it tells unmistakably the advance of 
modern mechanical appliances in that direction. The 
mean error of a circle recently divided on this engine for 
the Cincinnati Observatory, as determined by Pro- 
fessor Porter, is not greater than 1.0 second. 


_ The heliometer is now playing a most eo ge ve 
in accurate astronomical measurements, and the work of 


Dr. Elkin, of the Yale University Observatory, and that 
of Dr. Gill, at the Cape of Good Hope, with this instru- 
ment, will in all probability give us a nearer approach to 

* Paper read before the Engineers’ Society of Western 
Pennsylvania. 
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the absolute solar parallax than has yet been obtained ; 
and this may be appreciated when you remember that 
the uncertainty lies in the third decimal place of seconds 
of arc, a quantity altogether inappreciable to ordinary 
mortals. 

This instrument has been largely used in a determina- 
tion of the parallax of the ‘‘ fixed” stars, and such mea- 
surements are perhaps the most refined in the whole realm 
of astronomical studies, as no star has yet been found 
with a parallax greater than 0.9 second of arc, and most 
of those nearest to us are heel sera than half that quan- 
tity. When it is considered that personal and instru- 
mental errors must be eliminated for a period extending 
over one-half the earth’s annual revolution, it is not to be 
wondered that in many cases the measure came out some- 
times a plus, sometimes a minus quantity, with instru- 
ments used for the purpose before the heliometer was 
brought into requisition. I should like to describe this 
instrument, which indeed has been wrongly named, 
but time will not permit. I believe this instrument is 
made only by the Repsold Brothers, in Hamburg, and I 
know of no one more competent to do such work of pre- 
cision. 

The astronomical camera is also adding largely to accu- 
rate astronomical measurements. It was thought at first 
that the shrinking of the film on the negatives would 
make stellar distances an uncertain factor, but no less an 
authority than Dr. Elking asserts that the photographic 


charts of the Pleiades are as accurate for refined measure- | 


ments as the stars themselves by the use of the helio- 
meter, and whereas many of these stellar measurements 
have to be carried on for years under some of the most 
trying conditions, by the photographic method, a few 
hours will photograph all the stars of a group, or cluster, 
down to the sixteenth magnitude, and then the plate may 
beleisurely studied and measured in the laboratory without 
hindrance from cloud, bad definition, or the thousand and 
one difficulties the astronomer meets in endeavouring to 
reach his ideal. 

The stellar charts given to us by those grand fellows, 
MM. Paul and Prosper Henry, of Paris, by Professor 
Pickering and his earnest corps of assistants in Southern 
California and Peru, as well as other members of the 
photographic congress; the beautiful photographs of 
nebula, by Dr. Janssen, of Meudon, Mr. Common and 
Mr. Roberts in England, and Dr. Von Gothard, in 
Hungary ; the wonderful pictures of the solar surface 
made by Dr. Janssen, all show us the triumph of modern 
photographic manipulations, But the end is not yet. 
Commencing with the work of our own Dr. Draper and 
that of Dr. Huggins, we have spread before us to-day 
charts of stellar spectra which tell us of the physical 
constitution of those suns whose parallax is unknown, 
and whose light 7 may date back to the dawn of 
life upon the earth. It may be of interest to state that 
in this research, which has added so much to our know- 
ledge of stellar spectra, the wives of Dr. Huggins and 
Dr. Draper have both assisted in the charming work, 
and although Dr. Draper has passed away, Mrs. Draper 
still carries on the work through Professor Pickering, and 
Mrs. Huggins is still at her post at ‘‘ Upper Tulse Hill.” 

One of the most wonderful results lately obtained in 
stellar spectrum photography is the discovery by Professor 
Pickering that at certain regular intervals the K line in 
the spectrum of Zeta Ursa Majoris is doubled. The 
interpretation of this phenomenon is that the brighter 
component of this star is a close double star beyond 
the power of the telescope to separate, and that while 
the companion is rapidly rotating around the primary 
star, it displaces the lines one side or the other of the 
normal line, according as it is approaching or receding 
from the earth. 

_ Two other stars have been discovered with this doub- 
ling of certain lines, and it would be difficult to predict 
what will be the result of future researches in this new 
field. I could dwell here for all the time at my disposal, 
but I dare not. 

Time measurements in astronomical observatories have 
reached wonderful accuracy. When our big bell tolls the 
quadrant hours of the dial, we pull out our watches and 
are satisfied if weare within a quarter of a minute. For- 
tunately, our astronomer at the Allegheny Observatory is 
not so easily satisfied. If the stars will but shine, he is 
not content if the error be sixty times less, 7.e., a quarter 
of a second; and I recently saw the figures for several 
days’ ‘‘ time” work, where the errors were not greater 
than three one-hundredths of a second. We all know the 
great benefit of this time, transmitted to our railroad 
centres, and if human ingenuity could but have the trains 
keep time with the stars, we should never have the para- 
doxical phenomenon of two trains running in opposite 
directions endeavouring to occupy the same track at the 
same time. 

A recent instrument for accurate astronomical measure- 
ment, invented by Professor S. P. Langley, and con- 
structed at our works, is named by the inventor an 
occulting eye-piece. Experiments have shown that the 
time of the occultation of a star may be readily deter- 
mined with this instrument within one-twentieth of a 
second, and with experience the time may possibly be 
determined within one-fiftieth of a second, and this per- 
fectly free from the element of personal equation. 

In the construction of astronomical instruments greater 
and greater perfection is being reached in every decade, 
and the time has passed when the astronomical engineer 
is satisfied with “cut and dry” methods as of old. The 
mathematician stands by him ever ready with the magic 
plus and minus to urge him on to higher attainments, to 
reach as near as possible to the demands of nature’s unal- 
terable laws. e object-glass of the telescope, that 
marvellous eye that peers into the fathomless depths of 
stellar space, is now brought to most wonderful perfec- 
tion, and has almost reached the limit of human possi- 





bilities. The refinement of the measurements of its 
curves may be slightly comprehended by the uninitiated, 
when I say from personal knowledge and experience that 
the rubbing of a surface for a few seconds of time with 
the tip of the finger and the finest of polishing material 
may ruin the accurate performance of the glass. The 
measurements of the curves sometimes reach to the sixth 
decimal place, and the artist of to-day can determine so 
minute a quantity with great precision and certainty. 
In modern investigations of the object-glass of the tele- 
scope, no one has done so much to bring it up to the 
highest standard of perfection as Dr. Charles S. Has- 
tings, of Yale University. He has just completed some 
of the most refined studies in this line that have ever 
been made, and, perhaps, since the days of Gauss, no such 
advancement in mathematical dioptrics has been made, 
which, carried out experimentally, is now yielding most 
remarkable results. 

The work of Alvan Clark and Sons in this line is 
known to all, their latest triumph being the great Lick 
telescope. 

Paul and Prosper Henry and Secretan in France, 
Schroeder, Cooke, Hilger, Common and Calver in Eng- 
land, Sir Howard Grubb in Ireland, Merz and Mahler, 
Repsolds and others in Germay, and I might add other 
very honourable names to the list who have done a good 
part in this, one of the most charming fields of modern 
research, but I must not dwell here further than to men- 
tion that in our own country we are rapidly taking an 
important place in astronomical engineering. 

The construction of the mounting of the great Lick 

uatorial was most successfully carried out by Messrs. 
Warner and Swasey, of Cleveland, while the great tele- 
scope of 20 in. aperture is now well under way at the 
works of Mr. G. W. Saegmuller, of Washington, D.C., 
and both of these firms have built and are now building 
smaller but no less perfect mountings for other observa- 
tories. It is hoped that we shall soon have standard 
dimensions introduced into all astronomical and physical 
instruments, and a movement has already been made in 
the right direction. It cannot come too soon. 

In the realms of physical investigation and apparatus 
great accuracy has been reached in the past few years. 

Let me mention one branch in which I have taken an 
humble part, namely, the production of optical surfaces 
for the ruling thereon of those marvellous diffraction 
gratings which have so greatly advanced the study of 
spectrum analysis. I ean well remember when Nobert, 
of Pomerania, produced his first test bands for the micro- 
scope, and when he produced his first diffraction grating, 
which, in its entire ruled surface, was but two centi- 
metres square. You will perhaps also call to mind the 
splendid work of Mr. Rutherfurd, of New York, who 
succeeded in ruling plates as large as 1# in. square, con- 
taining about 30,000 lines, giving spectra of a hitherto 
unheard-of sharpness and beauty. To-day we are pro- 
ducing surfaces 15 centimetres square, in which the error 
of curvature or flatness, as the case may be, is less than 
one two-hundred-thousandth of an inch; and on which 
Professor Rowland has ruled 100 and 10,000 lines with 
such precision that the error between any two of the 
lines is probably less than one three-millionth of an inch. 
With this instrument of research physicists have boldly 
entered into new and untrodden regions of nature, and 
are from time to time uncovering her hidden wealth to 
enrich the storehouse of earthly knowledge. I pre- 
sent for your inspection the wonderful map of the 
spectrum of the sun which has been so recently ema 
in our possession by Professor Rowland. Spread before 
you is the result produced by the use of the con- 
cave diffraction grating, untouched by the hand of 
man. In the red end of the spectrum you see the 
marvellous B group, never before photographed as 
you see it now. Here you see the great C line and here 
the D lines, one of which is plainly double, while you see 
thirteen lines between the D lines. I can well remember 
when the instrument that would show the one nickel 
line between the D lines was considered a marvellous 
piece of work. Passing over the thousands upon thousands 
of lines between the D lines and the H line, we stop for a 
moment to examine between the H and K lines. Here is 
Angstrom’s celebrated map of the solar spectrum. If you 
will examine it you will see he places three lines between 
H and K. In this photographic chart before you, I 
count 121 lines between the H and K. But here Ang- 
strom stops with his chart, because the human eye fails 
to see satisfactorily much further; but on this photo- 
graphic chart we Re beyond the H K group, more 
lines than in the whole of Angstrom’s map, as you see ex- 
tending about 13 ft, on the photographic chart beyond 
that which is visible to the human eye, and containing 
thousands of lines. The value in wave lengths on these 
charts is given within one one-hundred-thousandth of its 
true position. 

Probably one of the most refined studies in which the 
a is now being used is the determination of 
the stellar motion in the line of sight. No other instru- 
ment is as yet able to cope with this difficult problem. 
When a self-luminous body like a star is moving rapidly 
toward the earth, it is pat. ase that it is advancing upon 
its own ‘‘ waves” of radiant energy, thus shortening 
them. When it is receding from the earth, it is as it 
were running away from the waves of radiant energy it is 
giving out, thus in effect making all these waves of 
greater length. When its spectrum is examined in a 
powerful spectroscope, the absorption lines are seen to be 
shifted toward the violet, if the star is coming toward us, 
if the lines are displaced toward the red ome of the spec- 
trum, the star is ———e from us, and by the amount of 
this displacement the velocity may be determined. This 
study, however, is a most difficult one, as at best the dis- 
placement is very small indeed, and it is only by the 
most refined and patient work that Mr. Christie, haw 


nomer Royal of the Greenwich Observatory, and Dr. 
Huggins, of Upper Tulse Hill Observatory, have given 
us our present knowledge of the motion of stars in the 
line of sight. Much is, however, to be hoped from the 
method of double displacement which Mr. Keeler expects 
to use with the great spectroscope of the Lick Observa- 
tory (which you will remember I had the pleasure to 
exhibit to the members of this Society in 1887), as also 
the _ method already mentioned in connec- 
tion with Professor Pickering’s work. 

All this has been brought about by the work of the highest 
character, requiring refined measurements and manipula- 
tion of which our forefathers knew practically nothing. 
But the end is not yet. We are now constructing a 
machine called by its inventor, Professor Albert Michelson, 
an ‘‘interferential refractometer,” in which this same 
phenomena of interference-is made the basis of measure- 
ment which lies close to the border land of human possi- 
bilities. 

You are all aware that the various enlightened and 
civilised nations have standards of weight and measure 
that have slowly been evolved from the cubit, the span, 
the finger length, and the barleycorn, if you please. 
Intimately associated with the evolution of standards of 
measurements are the names of Kater, Bailey, Bessel, 
Airy, Baird, Troughton, Babbage, Ramsden, Repsold, 
and many others I could name; but in our modern work 

rhaps few men have done more than our own Professor 
William A. Rogers, whom some of you know personally. 
I here submit to you one of his decimetre standards, in 
which we have included standards for the centimetre, 
millimetre, and hundreds of millimetres. 

But, as I said, nations have their standards. On what 
are they based? The French metre is presumed to be 
one ten-millionth of the earth’s quadrant, the English 
yard evolved from the barley corn, &c., but the measure- 
ments of precision in our day demand an indestructible, 
absolute, and unalterable basis for our standards, so that 
if they all be destroyed, the original is still available. 

fessor Michelson has chosen a wave length of sodium 
light as the basis for a new standard, a something that will 
remain for ever of the same absolute linear value, or, at 
least, so long as the solar system floats in the luminiferous 
ether that, so far as we know, pervades the entire uni- 
verse. A wave length of sodium light is, roughly speak- 
ing, about one forty-two-thousandth of an inch long ; or, 
better, five thousand eight hundred and ninety ten-mil- 
lionths of a millimetre. Now, as this is a very minute 
factor in itself, it is evident that any method proposed 
to measure its absolute value must be of the highest 
accuracy. 

The method devised by Professor Michelson in the 
refractometer has certainly brought the work to marvel- 
lous perfection ; for in a paper read by him at the Cleve- 
land meeting of the American Association, he showed 
that the error was not greater than one part in two mil- 
lions, and possibly would be made not greater than one 
in ten millions. Gentleman, can you appreciate such a 
quantity? Yet here is a physicist, with a high ideal of 

rfection, taking the pulsations that are sent earthward 

y the sun, and by methods within the reach of human 
skill actually recording them upon a standard bar im- 
mersed in a freezing mixture, and giving us « universal 
standard based upon the absolute value of a wave length 
of light. 

You may appreciate some of the niceties in the con- 
struction of this interferential refractometer when I tell 
you that in making some of the optical surfaces for use 
with it, Professor Michelson demands an accuracy closely 
bordering on one-millionth of an inch. 

With the new instrument Professor Michelson pro- 
poses to carry out advanced experiments on studying the 
coefficients of expansion of standards, &c., the coefficients 
of elasticity, and critical measurements of the indices of 
refraction of various substances. But I must not dwell 
here, though the theme is as enchanting as fairy land. 
Nations have joined together for the production of 
standards of weights and measures, and but recently our 
Government has received its new set, of which, I hope, 
we shall have a full description in the lecture we are to 
enjoy from Professor Mendenhall on this very subject. 

it may be of interest to you, however, to mention the 
fact that Professor W. A. Rogers, formerly of Harvard 
Observatory, has devoted the better part of his life in 
studying the errors of standards in use in this count 
and Europe, as well as producing some of the best oak 
in this line that has ever yet been done. Perhaps no 
living man has worked so earnestly upon his hobby, For 
years he got out of his bed at five o’clock every morning 
to compare his bars of bronze, steel, copper, and glass, at 
an hour when they had swung through their oscillation or 
temperature changes, so as to be able to determine the 
absolute value of their coefficient of expansion, as well as 
to learn whether the material from which the standards 
were made passed through slow molecular changes or not. 
Among many important facts he has brought to light is 
that of the equable expansion of metals, &c., 7.¢., that the 
expansion is equal for each degree within a range from 
zero to the boiling point, so that it is now only necessary 
to know the conten for one degree, and add or sub- 
tract from the standard temperature at which the bar was 
normal. In the production and ruling of these standards 
there are so many factors that come in as hindrances to 
perfect work that Professor Rogers must have added to 
his virtues that of patience to a very large a my 

have no doubt some of our members call to mind his 

r, read in Pittsburg some four or five years ago, 
oe the National Association of Mechanical Engineers, 
on “A Solution of the Perfect Screw Problem.” The 
great Whitworth said, ‘‘A perfect screw was never made,” 
and he was correct ; but Professor Rogers has brought its 
solution about as close as any living man, except, perhaps, 
Professor Rowland, who, indeed, makes the best screw 
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possible by mechanical means, and then by studying its 
errors eliminates them by one of the most simple yet 
beautiful devices ever applied to the solution of so impor- 
tant a problem. Those of you who may be interested in 
this matter will find a most excellent article on the sub- 
ject by Professor Rowland under the title ‘‘Screw,” in 
the ninth edition of the ‘‘ Encyclopedia Britannica.” I 
here take the liberty to show you a screw made under the 
supervision of Professor Rogers in some of his earlier 
work. Its linear error is not greater than 0.00005 in., but 
it has unfortunately a periodic error of drunkenness that 
makes it useless for the purpose for which it was designed, 
though for purposes where it can be used in whole revolu- 
tions it is, perhaps, equal to any ever made. It cost the 
labour of two of the best workmen of the Waltham Watch 
Tool Company for 425 hours, at 1 dol. per hour, so that it 
cost almost half its weight in gold. 

One of the most delicate methods of studying a so-called 
perfect screw is to rule a diffraction grating by the aid of 
a diamond moved by the screw. if there are errors of 
drunkenness, as in this screw, the interference caused by 
the lines of the grating is so irregular on account of the 
overlapping of the spectra that no lines can be seen in the 
spectrum from the grating so ruled. If it is more nearly 
perfect, the imperfection is made known by false lines or 
— In the spectrum, and, like Banquo’s, they will not 

own until the errors of the screw are eliminated. There 
are many other methods of determining errors in the run 
of a screw, some of them of high value, and it is with 
considerable pride that I say our American machine 
shops are taking advantage of them to produce better and 
better work. 

It needs no words from me to call to your mind the 
vast strides that are being made all around us in electri- 
cal science, nor is it my intention to elaborate upon the 
subject. But in connection with the theme of this paper, 
I may mention the great improvements being constantly 
made in the refined instruments for electrical measure- 
ments. When I call to mind the first induction coil 
made by Faraday, and which, only a year ago, I held in 
my own hands, i compare it with the beautiful and 
thoroughly practical instruments made within the sound 
of my voice. Is this not a marvellous age of improve- 
ment? Not only do we have our am-meters, our volt- 
meters, and our galvanometers measuring currents so 
minute as one ented millionths of an ampere as well as 
the most enormous currents of electric energy, but made 
just across the way we have our electric meter, measuring 
out to you and me the “subtle fluid ” in quantities to suit 
our most fastidious tastes. 

You will remember my calling your attention at a 
——— meeting to my visit to Sir William Thomson’s 
aboratory at Glasgow. Here I had the pleasure of 
examining a number of those delicate electrical balances 
that are now considered indispensable in all progressive 
laboratories. In the laboratory of Sir William Thomson 
the greatest care is taken that these electrical standards 
shall be up to that high excellence characteristic of all 
the work of this great man, and I say with the fullest 
assurance I shall not be contradicted, that the refinements 
in electrical measurements made possible by the devices 
of Sir William Thomson have been one of the largest 
factors in the successful study of many of the most diffi- 
cult physical problems of our day. 

I may mention here that science is largely indebted to 
a little instrument called by its inventor the ‘‘ bolometer” 
for some of the most charming discoveries ever made in 
the realms of radiant energy. It is essentially an elec- 
trical instrument, as its action depends upon the resist- 
ance to a feeble current by a most delicate strip of plati- 
num, which when connected with a delicate galvanometer 
at once registers forms of energy coming to the earth from 
the sun, hitherto unknown, yet of so important a nature 
that did it not exist, life would not be possible upon this 
planet. It has brought us news from the sun and moon 
that gives new life tothe study of what Professor Langley 
has well named ‘‘The New Astronomy.” 

The delicacy of the measurements made with the bolo- 
meter may be appreciated when you learn that under 
certain conditions a deflection of one millimetre on the gal- 
vanometer scale is registered bya current of .000,000,000,5 
amptre through the coils of 20 ohms resistance, and when 
the observing telescope is used on the divided scale, one- 
tenth of this deflection can be readily determined, and 
if we put this in temperature coefficients, one billionth 
of 1 pe Cent. can be indicated, while 0.000,001 of a 
degree may be indicated and measured. 

t is with such an instrument that Professor Langley 
has opened a new world to us, particularly in the infrared 
end of the spectrum, and has told us in the plainest terms 
that were it not for the invisible rays of radiant energy 
(invisible to the human eye), human life would be an 
unknown quantity upon the earth. But I must not dwell 
on these enchanted grounds, else I may be arrested by 
the fairies, who have no love for long-winded people. 

In the domain of civil and mining engineering most of 
you are far better posted than J, and I would waste time 
were I to take too much of it rehearsing the improve- 
ments due to accurate work and measurements. Constant 
improvements have been made in engineering and mining 
instruments within the past decade, and I have been 
much pleased in my work as an instrument maker to 
receive some of the very best suggestions from our 
thoroughly practical engineers. Improvements in micro- 
meters in use in geodetic work have been suggested that 
are of great value, and constant efforts are being made by 
our instrument makers to bring them up to the highest 
accuracy for measurement. In the United States coast 
and geodetic work the constant aim is for work of pre- 
cision. As an instance I may note a recent triangulation 
in southern California, 11 miles in extent, in which the 
mean error of three sets of observations was less than one 
centimetre, These observations were made by and under 





the direction. of Professor George Davidson, who was our 
representative at the late Paris Congress of Engineers. 
It is to be hoped that our esteemed head of the United 
States Coast Survey, Professor Mendenhall, will use his 
best efforts to send such men to —— and carry out 
the work for our government when the nations shall 
again measure the Peruvian arc, as has already been pro- 
posed. We have advanced so far in our instrumental 
construction, in the character of our transits, theodolites, 
levels, heliographs, &c., that instruments of precision will 
not be lacking, if we can only furnish that important 
factor, the eye and brain at the small end of the instru- 
ment. 

The accurate methods of alignments in the construc- 
tion of long tunnels have been one of the wonders of the 
century. As I stood at the Swiss terminus of the great 
St. Gothard Tunnel, my mind’s eye carried me_ through 
its 49,000 ft. of solid rock excavation, executed by the 
hand of man, guided and directed by men of brains, 
alignment and levels measured and carried along from 
step to step until the diaphr became thinner and 
thinner, and at last Italy and Switzerland shook hands 
over this triumph of modern engineering skill. The 
alignment keto to be true to 10 centimetres for level and 
20 centimetres for the lateral line. But engineers are not 

et satisfied with their achievements. Only a week since 

learned of a proposed method of optical alignment that 
in my opinion will be of the utmost value in work of 
precision. I should prefer to mention the method, but as 
its inventor has not yet brought it to perfection, I could 
not do so without a breach of trust. ‘ 

Chemistry is also adding to its laurels in the domain of 
accurate analysis and work, and, indeed, while the spec- 
troscope may detect the one three-millionth of a grain of 
sodium, we have yet to look to the chemist for those 
highly accurate determinations of quantitative analysis 
now so commonly characteristic of the modern chemical 
laboratory. The wonderful development of this beautiful 
science has perhaps contributed more than all others to 
supply the wants and necessities of the human race, and 
there is scarcely any industry to-day that is not in some 
way dependent upon the chemist for data upon which to 
carry on its work. So fully does this science enter into 
the industries of our own city, that every leading rolling 
mill and steel works has a completely equipped labora- 
tory and practical chemist, to supply from time to time 
accurate analysis of their products. Further than this, 
some of our own honoured members are earnestly work- 
ing toward that which must come sooner or later, namely, 
standard chemical equivalents in the various grades of 
steel and iron. Let us give them our earnest support in 
this important work. : 

In mechanical appliances and in modern machine work 
great strides are being constantly made toward greater and 
greater perfection, and as I said in the outset the mechanic 
of to-day is not satisfied with the coarse measures and 
gauges of our early days; but he must have his steel 
Saalbaaied rules, his micrometer calipers, his standard 
end gauges, his standard reamers, &c. What the English 
nation owes to their Whitworth, we, in turn, owe to such 
firms as Brown and Sharp, Pratt and Whitney, Sellers, 
Bement, Warner and Swasey, and others, for their valuable 
contributions to metrology, and their standardsof various 
kinds, that have contributed so much to advance mechanics 
in this country. The standard measuring devices made 
by Brown and Sharp, including their micrometer caliper, 
micrometer gauges, vernier calipers, &c., their harden 
steel squares and angles, &c., have become a power for 
accurate work. I notice it particularly in my works, 
where my own excellent workmen have a most laudable 
ambition to read to the finest possible quantities in their 
mechanical manipulations, and as a consequence we are 
brought nearer and nearer to that devoutly to be wished 
for millenium when interchangeable parts will be the rule 
and not be exception. The standard gauges, reamers, 
taps, and dies of the Pratt and Whitney Company now 
find an honoured place in all high-class machine roy 
and our American machinists are greatly indebted to the 
labours of Professor W. A. Rogers and Mr. George M. 
Bond, who designed and carried into execution that won- 
derful instrument of precision called the Rogers-Bond 
comparator, from wile has emanated so many standard 
tools, and which has assisted so largely in the introduction 
of interchangeable parts in American machinery. Every 
advanced machinist should read the admirable work pub- 
lished by this company, and edited by Mr. Bond, on 
standards of length. Iam not saying this as an advertise- 
ment of any firm, but wish to give credit to our Yankee 
brethren who have done so much for work of precision in 
the machine shops of this great country. ; 

But we have yet much to do to bring up mechanical 
work to the standard it should be brought to. A few of 
our best shops bave their tool room, and acompetent man 
in charge of it, but the day will come when the com- 
parator will be in every tool room, when records in 
thousanths of an inch will be kept of the size of every 
important piece of machinery. The mechanic in charge 
will adjust every gauge and caliper by the comparator, 
and hold the workman responsible for his work. Watt 
thought he had attained remarkable accuracy when he 
Seoad one of his cylinders so that he could not get half a 
crown between the cylinder and piston head. But we 
are not living in Watt’s time, nor in the age of the old 
Cornish engine ; and althou; h we are not to despise the 
days of Watt and the Cornish engine, we have no excuse, 
in this advanced and enlightened age, to turn out indif- 
ferent work of any kind. Nor is it necessary to dwell on 
the importance of this accuracy of work in our machine 
manipulations, for while we have not yet reached a 
universal standard of interchangeable parts in our 
machines, every important firm in this country is doin; 
a good share in advancing the grade of their output, an 
in good time we have reason to believe that precision will 





take the place of carelessness, and that excellent ‘‘ rule of 
three” instead of that ancient and dishonourable “ rule 
of thumb.” 

It is true that human hands and human brains must 
have a limit to their capabilities ; but where shall we 
place that limit? Watt gave us the horse-power as a unit 
of measurement, Joule gave us the better one of the foot 

und unit, King Henry’s arm may have served for the 

ong measure, and the barleycorn for the short measure, 

but the metre and the micron are infinitely superior, yet 
we still hope for better standards, and are now reaching 
out for waves of radiant energy from which to make 
them, and which shall remain as constant as the universe 
** whose builder and maker is God.” 

In the realms of the higher sciences the mind of man 
has reached, as it would seem, almost to the infinite. The 
mind may think and think, but human ingenuity is sur- 
rounded with so many hindering environments that it 
cannot execute the commands of the brain; but we can 
approach to that boundary line where the sign-board tells 
us, in unmistakable characters, ‘‘ Thus far shalt thou 
come, but no farther.” ‘ 

Sir William Thomson has estimated the size of the 
molecule to be somewhere between one two-hundred and 
fifty millionth of an inch and one five-billionth of an inch, 
and in that beautiful illustration familiar to most of you, 
tells us ‘‘ifa drop of water were magnified to the dia- 
meter of the earth and the molecules magnified in the 
same proportion, that the smallest as noted would be 
coarser grained than a heap of small shot and the largest 
less in diameter than a heap of cricket balls.” Can we 
therefore ever hope to deal with such infinitesimal quan- 
tities? Possibly, probably not, and yet who can tell what 
a day may bring forth? The organs of sense in man have 
some marvellous capabilities. ‘The human retinal nerves, 
for instance, have astonishing powers of descrimination, 
Professor Rood has shown that a flash of light lasting but 
forty billionths of a second is capable of making an im- 
pression upon the human retina. Professor Langley has 
shown in his charming monograph on ‘ Energy and 
Vision ” that the visual effect produced by any given con- 
stant amount of energy varies enormously with the colour 
or wave length producing it, and that while we may per- 
ceive a white light in so short a time as Professor Rood 
has shown, yet for the actual physiological processes 
Hot ge in seeing, we require from one-quarter to one- 
half asecond. He then shows that the vis viva of the waves 
of light whose length is 0.75 microns long when arrested 
by the human retina, represents work done in giving rise 
to the sensation of crimson of light, of 0.000,000,000,0003, 
or three ten-trillions of a horse power, or about 0.001 one 
thousandth of an erg, while the sensation of green can 
be produced by .000,000,01, or one hundred millionth of 
an erg. 

Moreover, he has shown that the human eye has a vast 
range in the intensities of lights it can perceive, repre- 
sented by the ratio of 1 to 1,000,000,000,000,000. Pro- 
fessor Nichol has also shown that some human eyes 
are capable of discriminating tints of colour so rigor- 
ously as to detect one part of colouring matter in 
100,000,000 parts of white. Here, then, I have given 
you a few instances of the remarkable powers of one 
organ of the human economy, an organ that we use so 
eonstantly in all our refined measures and manipulations. 
Who then can tell the limits of human capabilities for 
grand achievements in the future? The world’s great 
workshop is open for all of us. She needs master work- 
men. As the laws of Mother Nature are more unalter- 
able than those of the Medes and Persians—and if we 
shall pursue our work in conformity to their demands, so 
shall we make progress toward perfection, and although 
the goal may never be reached, there is a happiness and 
triumph in knowing that we have taken steps in advance 
of those before us, and have set the example of patience 
and progress to those who will follow after us. 


‘* Let us then be up and doing, 
With a heart for any fate. 

Still achieving, still pursuing, 
Learn to labour and to wait.” 





AMERICAN Car BuiLpinc.—An order has been given for 
10,000 cars for the Pennsylvania west of Pittsburg. The 
Union Pacific has also ordered 5000 cars; the Missouri 
Pacific, 3000 ; the Baltimore and Ohio, 4000; the Hocking 
Valley and the Ingalls Syndicate, 3000 each, and the New 
York Central, 3000. 


A CompounD PROPELLER BLapg.—A propeller blade 
consisting of a sheathing of bronze or delta metal cast on 
a steel core has recently been patented by Mr. John 
List, M. Inst. C.E., and Mr. Alexander Dick, of the 
Delta Metal Company, Limited. The advantages of 
bronze —— blades have long been recognised. Such 
blades can be cast with finer edges, which will moreover 
last the whole life of the blade, and have a very much 
smoother surface than steel or cast-iron blades. In 
spite of this, however, their adoption is still limited to 
war vessels and fast passenger steamships, as the ordi- 
we A shipowner does not care to face the heavy first cost 
of the bronze, in spite of the fact that it is worth a con- 


siderable percentage of its original cost as scrap at the 
end of its useful life. The new compound propeller will 
considerably reduce this first cost, as the steel core makes 
up a large part of the total weight of the blade. The 
union between the two metals is very perfect, actual 
test showing that a tensile stress of 15 tons per square 


inch was required to separate the metals. The new 
blade would seem to possess all the advantages of the 
whole bronze blades at a considerable reduction in the 
cost of these, 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the ification Drawings is stated 
in each case after the price ; = none are mentioned, the 
Specification is not illustrated. . 

Where Inventions are communicated from abroad, the Names, 
c&c., of the Communicators are given in italics. 

— of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount A / per and postage, addressed to H. READER Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
ci, ‘ion ts, in each case, given after the abstract, unless the 

‘atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the spt of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GUNS. 


15,783. H.H. Lake, London. (J. Hamilton, New York, 
U.S.A.) Manufacture of Or ce. (8d. 6 Figs.) Oc- 
tober 8, 1889.—In Figs. 1, 2,3, A is a core section composed of a 
number of parts a1—a6 made in the form of segments of a circle, 
fitted together laterally and extending throughout the length of 
the cannon. Each part has a tongue 1 and a groove 2, fitting 
respectively into the groove and tongue of the next adjacent part. 
Bisa flat ribbon wire of spring tempered steel wound spirally 








around the core A. The core A is externally screw-threaded, and 
the wire B is internally screw-threaded. C is an outer shell of 
cast iron or steel screw-threaded to engage with the screw-threads 
of the wire adjacent to it. It is provided with trunnions. In 
Figs. 4 and 5 the core section A is composed of a number of lon- 
gitudinal and radial narrow thin strips. G is a steel wearing 
tube. (Accepted May 21, 1890). 

3241, T. English, Hawley, Kent. Field-Gun Car- 
riages. (8d. 3 Figs.) February 28, 1890.—The gun is allowed 
to slide backward on recoil in straight guides 7 formed in a cradle 
ec carried on vertical pivots p, p by a sleeve s which can turn on 
the axle-tree a so as to form a universal joint ; the bearing of the 
nut of the elevating screw e is carried by oscillating and trans- 
versely sliding trunnions ¢, t!, Brake blocks f are applied auto- 
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matically to the wheel tyres by the recoil movement of the gunin 
its cradle, causing the backward movement of the pin g! which is 
communicated through the connecting-rod 2, shaft v, lever u ul, 
and rod x to the brake lever kl. A hydraulic buffer cylinder m 
secured by trunnions to the cradle, has its piston-rod 7 coupled at 
its rear end to the pin q!, and at its front end to two helical 
springs 0 which serve to return the gun into firing position. 
(Accepted May 21, 1890). 


4825. T. English, Hawley, Kent. Transporting 
and Working Gunson Railways. [6d. 2 Figs.) March 








Ufo: YE Wye Vi Mia 
27, 1890.—The apparatus for transporting a gun along a railway 
consists of a four-wheeled truck A with a hook B for engaging the 





eyeE of the trail D of the gun-carriage, the wheels W of the latter 
being flanged to the railway gauge, so that both truck and gun- 
carriage can be run along the line. For working a gun on a rail- 
way a foundation plate F is provided having in its centre a pivot 
P, and around its middle two raised circular treads on a level with 
the rails, and of a diameter equal to the gauge of the rails, with 
passages for the wheel flanges. On the pivot P is a rotary shoe S 
to which, when the gun is brought into position, the carriage is 
attached by ties L, L!. The truck A is then uncoupled and the 
= can be traversed as desired about P asacentre. (Accepted 
ay 21, 1890). 


4686. H. Schneider, Creusot, France. > eee 
for Minimising the Recoilin Ordnance. [8d. 9 Fiys.] 
March 25, 1890.—This invention relates to a novel system of 
hydraulic brakes, and comprises an arrangement of twin hydraulic 
brakes consisting of two slides in which the gun is mounted, each 
composed of two brake cylinders A, Al, communicating with each 
other. The piston-rods C, Cl of their pistons B, B!, firmly 
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secured to a frame E, which serves as a guide to theslides, for the 
purpose of reducing by simultaneous action the recoil of the gun, 
and transmitting the firing strain to four points of the carriage 
whilst neutralising the percussive action. Return action springs 
G and elastic washers or buffers ¢ are provided for limiting the 
travel of the slides in each direction. (Accepted May 21, 1890). 


STEAM AND OTHER ENGINES, &c. 


8013. G. W. Weatherhogg, Swinderby, Lincoln, 
Petroleum Engines and Similar Engines. [1W. 
9 Figs.) May 14, 1889.—This engine has a cycle as follows: Igni- 
tion of the charge which forces the piston outwards ; instroke of 
the piston partially expelling the products of combustion ; out- 
stroke of the piston taking in a cleansing charge of air ; instroke 
of the piston expelling air charge and more products; outstroke 
of piston taking in the combustible charge ; and instroke of piston 
compressing the previous charge. A is thecylinder, and a! the 




















combustion chamber with a prolongation B on which are fitted 
inlet and exhaust valves of the ordinary lift type. The air is 
sucked in through the valve 1, and passes in the form of a thin 
sheet past the vapour inlet H. The mixture passes into the 
cylinder by the valve Al. Lis an oil reservoir whence oil is forced 
by a pump into the tubular evaporator M. G is a vapour and air- 
mixing chamber. N is a check valve on the exhaust pipe to keep 
the exhaust products back amongst the tubes of the evaporator. 
(Accepted May 21, 1890). 


8996. A. J. Thomas-Jesupret, Paris. Rotary 
Engines. [8d. 12 Figs.] May 30, 1889.—This engine is 
single-acting and works with an expansion either controlled by 
the governor or fixed according to the speed to be attained. The 
engine comprises two half casings A, B, bolted together and 
inclosing an annular space T in which the piston P works, which 
is connected to a boss F on the engine shaft. A circular plate P? 
has a part cut away to give passage to the piston P. As soon as 











the piston has passed, and the cut-away part has moved away 
from the annular space in which the piston works, steam is 
admitted between the plate P? and the piston, to propel the 
piston forward. The steam is admitted by a distributing device 
D comprising alining Q provided with a port which is brought 
by the rotation of the lining into coincidence with a port O. 
The steam then passes into the annular piston space T. (Accepted 
May 21, 1890). 

9615. H. Bleasdale, Astby Bridge, Lanc. Expan- 
sive Rotary Steam Engines. (8d. 5 Figs.) June 11, 1889. 
—Steam is conveyed from the boiler into the hollow shaft E, 
whence it passes through openings G into chamber H and pas- 
sages Ito the slide valves D! to D5. Asthe disc B rotates, the 
outer ends of the valves are pressed tightly against the eccentric 
working surfaces K by the action of the steam. When the valves 
pass the points S! they are at once blown outwardly by the pres- 
sure of steam as indicated by the valve D1, which is full open for 
steaming. As the disc B rotates, the valves are moved inwardly 
by their travel on the eccentric working surfaces K until the posi- 
tion indicated by valve D® is attained, at which point steam is cut 





off, the waietoies of the travel of this valve on the surface 
K being effected by the expansion of the steam. When thesteam 
sides of the slide valves pass the exhaust ports L, the steam in 
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the spaces between the points S! and the exhaust ports L, passes 
into the chamber M and away through the pipe M! into the atmo- 
sphereor to a condenser. (Accepted April 16, 1890). 


10,392. H. J. Haddan, London. (/. F. Amoroso, 
Venice, Italy.) Br Liquid Fuelin Boiler Fur- 
naces. . 8 Figs.] June 26, 1889.—The tube b, the opening 
of which is regulated by the cock 0, brings the oil from the reser- 
voir V to the fireplace B, the end of the tube b having a valve h 
that regulates automatically the entry of the oil. In the fireplace 
or tank are arranged horizontal and parallel hollow cylinders C, 




















upon which are fixed with metallic bands, asbestos wicks a, per- 
pendicular to the axes of the cylinders. An auxiliary engine A 
sets these cylinders C in motion by external gearing until the 
principal engine goes under pressure, and the latter can then 
used to produce the movement. The cylinders and the wicks are 
immersed in the oil to the depth necessary to regulate combus- 
tion. (Accepted April 30, 1800). 


ELECTRICAL APPARATUS. 


11,589. R. E. B. Crompton, Chelmsford, Essex. 
Electric Conductors. (8d. 9 Figs.) July 20, 1889.—This 
invention relates to a method of supporting electric conductors in 
underground conduits. Each conductor consists of two superim- 

ed tapes. a is a vertical insulator carrying the conductors in 
its rectangular notch. b are wooden transverse supports for the 
insulators. c¢ are double transverse supports for the bridge piece 





d, which is insulated therefrom by horizontal insulators ¢. /, f 
are clamping screws for retaining the conductor in position after 
it has been drawn taut. Figs. 1 and 2 illustrate insulator carriages 
running on rolling supports, having insulator supports for frames 
which carry rotating insulators i as supports for copper tape con- 
ductors. h are connecting bridles. (Accepted May 21, 1890). 


5423. J. Wenstrom, Orelro, Sweden. Transforma- 
tion and Distribution of Energy by Alternate 
Electric Currents. (8d. 11 Figs =— 9, 1890.—The in- 
vention relates to apparatus comprising triple alternators supply- 
ing three separate currents of equal pitch, but differing in phase 
from each other by a third of a period of alternation ; these alter- 





nators being for this purpose provided with armatures carrying 
three coils 1, 2,3 (Fig. 1), or sets of coils evenly arranged round 
the armature. Fig. 1 shows the arrangement of coils 1, 2, 3, with 
relation to each other and to the magnet poles §, N. Fig. 2 shows 
the mode of connection of the three sets of coils 1, 2, 3 with each 
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dride, &c.) into a chamber containing the substances to be treated. 
A suitable apparatus comprises a lamp c with a wick for burning 
the carbon disulphide and a chamber a fitted with perforated 
shelves b, upon which the substances to be treated are placed, and 
through which pass the products of combustion. After having 
acted, the latter pass —— a trap e filled with charcoal, and 
finally escape hy the outlet h. (Accept:d May 21, 1890). 


9776. B.Nicholson, South Norwood, Surrey, and T. 
Palmer, London. anning Hides, Skins, or other 
Leather Goods. [8d. 1 Fig.) June 13, 1889.—A rotating . 

drum A is provided internally with rods D, on which the hides are : 

supported while being tanned. The rods D serve as conductors 


[JuLY 25, 1890. 


10,008. C. Ziperno Budapest, Austria. Tram- 
ways or Railways and Rolling Stock therefor. [11d. 
15 Figs.) June 18, 1889.—The improved tramway comprises a 
vertical track formed by rails S at the street level, between which 
is a slot Z leading into an underground conduit N containing 
guiding rails E, situated vertically under the track rails, and serv- 
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other, and with the terminals a, b, c of the machine. Fig. 3 shows 
the arrangement of the coils and connection in the triple motors, 
and Fig. 4 shows the same in the triple converter. (Acsepted May 


14, 1890). 
TREATING MATERIALS. 


8872. W. Lloyd Wise, London. (Solvay and Co., 
Brussels.) Apparatus for the Methodical and Con- 
tinuous Treatment of Pulverulent Matters by 
Fluids, [8d. 1 Fig.) May 28, 1889.—The improved apparatus 
comprises a vertical cupola A capable of rotating about a hori- 
zontal axis with the trunnion inlet D and trunnion outlet D! for 
the gas, a charging opening C and a discharging opening C!, and 
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of electricity to the hides. Means are provided whereby currents 
of electricity are conducted to the hides only when the rods by 
which they are supported are not immersed in the tanning liquor 
contained in the drum. The current of electricity through the 
liquor is continuous. (Accepted May 21, 1890). 
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movable bottom E. The gas is directed through the pulverulent 
material from top to bottom, and the pulverulent material is 
directed from bottom to top. The current of gas is stop; 
periodically to allow of the removal of the layer of pulverulent 
material already completely treated. The apparatus is inverted, 
fresh material is introduced, and the apparatus is turned again 
into its working position and the flow of gas re-established. 
(Accepted May 21, 1890). 

9419. H. Simon, Manchester. Cleansing Wheat 
and other Grain. [sd. 8 Figs.) June 6, 1889.—The wheat 
is subjected in a water chamber whilst it is passing over a sifting 
bed C to pulsations of the water produced by means of a recipro- 
cating plunger D, whereby stones and other heavy impurities are 



























































separated from the grain, the impurities passing away by meshes 
and openings R below, while the more buoyant grain is delivered 
over a tail-board G through a shoot H into a draining worm J, 
which extends upwards from the draining chamber. e wheat 
is carried up by an inclined worm A from the water chamber B on 
tothe sifting bed C. (Accepted May 21, 1890). 


9763. G. Brownen, ae Footing. and J. Gamgee, 
Wimbiedon, ae eaching, Disinfecting, Puri- 
and Preserv: Substances. (8d. 6 Figs.) June 

ention the bleaching, &c., of sub- 


2. 


13, 1889, —According to this inv 
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Screw Pulley, Blocks, and other Lifting or Hoisting 
Apparatus. (87. 4 Figs.) May 17, 1889.—The worm a is pro- 
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stances is effected by burning carbon disuly in quan- 
titics and by conducting the reeulting gases (sulphurous anhy- 





MISCELLANEOUS. 
8231. J. Mackenzie, Yarm-on-Tees, Durham. 


vided with a right-hand thread and also with a left-hand thread of 
the same pitch, intersecting each other, and cut away at the 


points of intersection. This worm a actuates the lifting gear by 
rotating two wormwheels U1, b? in opposite directions. The worm- 
wheel 0! and chainwheel c! are cast in one piece, and the worm- 
wheel b? and chainwheel c? are also cast in one piece. These 
combined worm and chainwheels rotate on the same shaft d. e¢, ¢ 
are the lifting chains. (Accepted May 21, 1890). 


8993. S. W. Wilkinson, Manchester. Producing 
Gaseous Fuel, and Recovering Ammonia. [6d. 1 Fig.] 
May 30, 1889.—This invention relates to a process for producing a 
clean gaseous fuel to be used in the evaporation of brine, and for 
recovering the ammonia formed during the production of the 
said gaseous fuel. Coal is burned in a closed furnace with 
a limited supply of air and steam. The ammonia contained 








in the resulting gases is recovered by means of a scrubber con- 
taining sulphuric acid. a, b,c are three brine pans. From a 
chequer-work chamber not shown, the gaseous fuel is conducted 
to a chamber d and thence in a burning state through the flame 
chamber ¢ over the bottom brine pan b. The cover of the latter 
forms the bottom of the upper brine pana. The gases are further 
utilised by causing them to pass through flues f under the same 
pan b or under a third pan c. (Accepted May 21, 1890). 


9936. J. Cleminson, London. Wheels. [6d. 2 Figs.] 
June 18, 1889.—The nave A of the improved wheel is cast or 
forged, and is formed with radial arms B, and with a groove C on 
each side. The tyre is rolled with a rib D on the inside, and has 


a groove on each side of the rib, for the reception of the flanged 
edges J of the discs E. The arms B fit in recesses G in the rib D. 
The plates H are formed with depressions K and are held together 


ing as support for guide wheels F on arms A passing down from 
the vehicle into the conduit. The track wheels L, L1, for running 
on the track rails S are arranged obliquely and converging. The 
underframe of the vehicle is made with two or more independent 
swivelling bogies, each composed of a frame carrying two axles 
with the track wheels L, L1, and an arm A carrying the guide 
wheels. (Accepted May 21, 1890). 

10,611. J. Smith, Gloucester. Lubricating Bear- 
ings. (8d. 2 Figs.j July 1, 1889.—This invention relates to 
means for automatically giving an alarm when the bearing be- 
comes overheated, and also for increasing the supply of lubricant 
to the bearing by the closing of an electric circuit. The oil in the 
oil cup a@ has continual access to the bearing by the passage al. A 
vessel g containing mercury g! is provided with a glass tube g3, in 
which a wire g6 is arranged in such a manner that when the bear- 
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ing becomes overheated and communicates its heat to the oil cup 
a, and consequently to the mercury vessel g, the mercury will 
expand and rise into contact with the wireg’. Hereby the circuit 
of an electro-magnet c is closed, and the armature f becoming 
attracted, lifts by means of a lever e and rod 1, the plug valve a4 
from its seat so as to allow oil to flow through an additional 

age a2 to the bearing. An electric bell (not shown) is placed 
in circuit and gives analarm. (Accepted May 21, 1890). 


10,911. J. R. Thame, Boxmoor, Herts, and H. 
Sanguinetti, London. Manufacture of Hollow 
Ware from Paper or like Pulp. [8d. 1 Fig.) July 6, 
1889.—The apparatus comprises a hollow mould formed by a 
casing d, a movable bottom flange g, a perforated inner box 
b, and a head f adapted to be moved by means of a plunger 
k working in a cylinder kl. The paper pulp is fed into the space 


le ‘ 


r= | 
SIN 


SOQ orrnantd 
KKetssx 


VAs 





p N= 
my ptthitite WME, 


SILT TAL IE ee 
ATS 
EZ. 


MLLMLLLESSLEL SELES SETI) 


e through pipes h, h, and is compressed into shape by the pres- 
sure of compressed air eapplied by a pipe i and passing through 
the perforations a! and b! of the boxesaandb, The expressed 
water drains through the perforations b1 of the box b, into the 
space cand thence out by a pipe j. The movable flange g serves 
to compress the pulp after the supply has been cut off. (Accepted 
May 14, 1890). 


UNITED 8TATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 





by means of bolts M, and bolts L and O, (Accepted May 17, 1890), 


consulted, gratis, at the cffices of ENGINSBRING, 36 and 36, Bedford- 
street, Strand. ” ' ™ 
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SHIPYARD MACHINE TOOLS. 

Few industries have developed with such rapidity, 
during the last twenty-five years, as that of iron 
shipbuilding. Its beginning, of course, was much 
earlier, for it is over a hundred years since canal 
barges were first built of iron. But it is now just 
about a quarter of a century since it became obvious 
to every one interested in shipping that the trade of 
shipbuilding in wood was threatened by a kind of 
revolution, and was likely, ere long, to be replaced 
altogether by the business which used iron chiefly 
as the material of construction. Soon there would 
hardly be such a thing as a wooden craft of any 
magnitude in existence. Iron vessels could be 
built much more rapidly, at much lower cost, and 
their superiority in nearly every respect was incon- 
testable. However slow the old wood shipbuilders 
might be to recognise iron as a suitable material, 
still it was, in the first instance, from their ranks 
that the early building in iron proceeded. It was 
not so much a new trade that was springing up, 
itwas rather the change in the material that involved 
a difference in the mechanical processes of the craft. 

Most of the shipyards in existence some thirty- 
five years ago, built in wood only ; and it was about 
that time that our shipwrights began to see the 
change that was coming into their trade. Many of 
them were sagacious enough to understand that if 
they were to continue building ships at all, they 
must be prepared to make their hulls of other ma- 
terial than timber. Hence a gradual transformation 
in this industry began to set in. Oak had to give place 
to iron. Other craftsmen, and altogether different 
tools had to be employed. And one of the first and 
most important consequences of this great revolu- 
tion was, of course, an enormous extension of works 
for the manufacture of malleable iron. Railways 
had already given a marvellous push to this great 
industry. Here was a new source of demand. But 
the development of the iron trade is not our subject. 
What we design to do, is to show the rise and 
development of a species of machine tools which have 
been called into existence by the use of iron and 
steel as the materials for the construction of ships. 
These tools did not appear until evolved gradually 
by the needs of the time. Iron was not to be cut 
and carved with the same facility as timber. The 
tools employed, the conditions of working, and the 
training of the workmen even, had to be altogether 
of a different kind. Means were needed for shaping 
and otherwise manipulating this harder and more 
refractory material. Tools were wanted for shearing 
plates and angle bars, for punching and drilling the 
holes, for curving, bending, planing, and welding. 

Long prior to this there had been machine tools 
of a kind, which were used for boilermaking and 
similar iron structures ; and these, or some modifi- 
cation of these tools, were first used in iron ship- 
yards—just as the boilermakers were naturally the 
class of workmen first set to work to construct iron 
hulls. And for a time these machines answered 
fairly well, while the plates were limited in thick- 
ness and area, At this time, when high pressures 
of steam were never thought of, boilers were seldom 
made of plates thicker than #in. Thinner could 
not easily be caulked, and thicker could not easily 
be worked. Moreover, the iron works then existing 
had not the plant for rolling thicker and larger 
plates. Such plates as they made were of necessity 
narrow and short. Consequently there were very 
few machines constructed to punch or shear plates 
thicker than } in., and the plates being narrow, the 
gullets in these punching tools were seldom deeper 
than 12 in., or 15 in. at most. 

But the malleable iron manufacture was mean- 
while making rapid strides, and was becoming 
able to meet the demand that was constantly 
arising for plates of larger scantling, and especially 
of greater thickness. Soon the de punches, 
and rolls in use were found to be quite inadequate 
for dealing with such increased dimensions of plates 
and other sections of iron. Aspiring naval archi- 
tects had to restrain their wishes. It was of little 
use to order plates wider than 2 ft. if the gaps of 
the machines would not admit the plates further 
than 12in. If wider plates were used, then the 
holes in the middle that could not be reached by the 
punch, must of necessity be drilled ; and that was 
too expensive a process at that time. It became 
necessary to have machines with deeper ‘‘ gullets ” 
at the punching ends, and of relatively greater 
strength to bear the strain of punching larger holes 
through thicker iron. Hence the demand that 
began to arise for much larger and stronger tools, 





a demand which about the year 1860, and for a few 
years thereafter, could only be very imperfectly met 
by our toolmakers at that time. Many machines 
of faulty and ill-considered design were produced. 
The existing makers were not able to keep pace 
with the exigencies of the time, or to meet the 
requirements in an adequate manner ; and indeed 
the buyers of such tools generally were far from 
knowing the extent of their own wants, much less 
foreseeing what they should have to deal with in 
the near future. 

Some of the larger shipbuilders, who were also 
engineers, essayed to make machines for their 
own use. These constructed very powerful ma- 
chines which answered their purpose in a way, 
albeit often hurriedly got up, but they were often 
conspicuous more for their cumbrousness than for 
any special merit in design. Some of these pon- 
derous monsters may still be seen in some of the 
older concerns, where their room is more valuable 
than their company. But they did useful work in 
their day. As a rule, the machines made by tool- 
makers at that time were much too weak for their 
work. Makers had little, if any, data to guide 
them in their proportions. There was generally 
too much cast iron in their composition, and too 
little steel, wrought iron, or brass. The usual 
consequences followed. Breakdowns were innumer- 
able ; and the tools of that period that have sur- 
vived, are either relegated to some out-of-the-way 
corner of the yard where they have little, if any- 
thing, to do, or they are in the possession of the 
dealers in old machinery. 

We shall now begin to give a brief description of 
the machine tools in use in the iron depart- 
ment of a modern shipyard, alluding now and then 
to some of the improvements they have necessarily 
undergone—particularly the improvements that 
have resulted from recent experience in the mani- 
pulation of steel as a material of construction. 


Tue GARBOARD STRAKE MACHINE. 


Keel and stern-frame drilling and frame bending 
are about the first operations to be set about on 
the material as it comes into the yard. These 
might naturally claim the first consideration ; but, 
inasmuch as the forging, as well as the drilling of 
keels and stern frames, are now usually carried on 
as a separate branch of business, and as frame 
bending does not require any machine tools, strictly 
so called, we shall pass from these processes at 
present, although we may have something to say 
about them further on. The bending of the gar- 
board strake plates, or that first strake of plates 
which is fitted and rivetted to the keel, is the first 
process requiring a special machine to do it pro- 
perly ; and we accordingly begin with a description 
of the appliances in use for that purpose. 

When shipbuilding in iron was young, these plates 
were simply heated to redness, and then hammered 
into the shape required. This was a very laborious 
and imperfect mode of proceeding; and very soon 
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some means were sought for bending and setting 
such plates with greater accuracy and expedition. It 
might seem at first an easy matter to form a flange 
along one edge of a plate ; and if the ship is flat- 
bottomed the flanges of the greater part of the 
strake are formed nearly at right angles to the 
plate, and are thereby rivetted to the keel. But 
as the strake approaches near to the stem or stern, 
the angle is lessened, and the body of the plate 
requires to be slightly twisted or ‘‘skewed” to 
adapt it to the lines of the vessel fore and aft. The 
earliest form of appliance used was principally a 


heavy block of cast iron, somewhat longer than the 
plate to be operated on. The hot plate was quickly 
clamped down along one edge, and a heavy roller 
was brought down to give the required “set.” The 
roller was carried at the ends by two long iron 
levers ; the fulcra, or lower ends of each, turned on 
the fixed centres A (Fig. 1) at each end of the block, 
and the power to force down the levers was multi- 
plied by blocks and tackle attached to the outer ends 
of levers. This rude arrangement may still be seen 
in some yards ; and although it involved a great 
deal of hand labour, it served the purpose fairly 
well. Some builders used their bending rolls for 
flanging the keel plates, when the rolls were of 
suitable design, i.e., two rollers beneath and one 
above (see Fig. 2). They fixed a bar of angle iron 
along the lower side of the top roller, and brought 
that down by the screw gear on to the plate properly 
placed on the lower rollers (without of course turn- 
ing the rollers), and thus a flange was formed along 
the plate—the twist being imparted by depressing 
one end of the roller more than the other. But this 
was at best a clumsy and inefficient mode, and it 
prevented the rolls from being, for the time, used 
for their own legitimate work. The mode of action 
was thought so highly of, however, by some ship- 
builders, that a special machine was actually made 
(see Fig. 3), embodying the form and principle 
which the rolls suggested—a long cast-iron slide, 
like a huge guillotine, being made to descend in 
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guides by screw gear, its bottom edge being formed 
into a right angle like the back of an angle bar. 
Such a machine may still be seen in use in the Fair- 
field Company’s yard on the Clyde. 
The machines now in use are designed pretty 
much as shown in the annexed outline sketches Figs. 
4and 5. There is still the base-block B on which 
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the plate to be bent is laid, and the roller R; but 
the latter is worked by a much better arrangement 
of mechanism. When the hot plate is put into the 
machine, a strong cast-iron beam, extending the 
whole length, is instantly screwed down upon it by 
means of the handwheels and screws at each end, 
and thus it is held fast along its entire length by 
the edge. Then by double, and sometimes triple, 





powered spur gear, working into a large quadrant 
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at each end, the roller is brought down upon the 

late, and bends it to the required ‘‘ set,” the twist 

eing given to the plate by working one of the 
quadrants and its end of the roller further down 
than the other. It will be seen that the quadrants 
simply take the place of the old levers, and are, 
in fact, levers worked by better and handier gear 
than pulley blocks. This design generally has been 
largely adopted, and for many years was considered 
the best appliance for the purpose. But it has been 
found to have one defect. The roller in descending 
necessarily moves in the are of a circle, and it is 
liable to be either too far out from the plate or too 
far in. This is partly provided for by an adjustable 
screw at each end of the quadrant to move the roller 
nearer to or farther from the centre of movement ; 
but it is inconvenient to have to work these screws 
during the operation of bending a hot plate. It is 
clear that the roller ought to descend upon the plate 
in a straight vertical line. One toolmaker in Leeds 
introduced a machine to work in that manner, the 
roller being raised and lowered by gear similar to 
that used for the top roller of a set of bending rolls, 
and such gear is generally worked by belts from a 
shaft overhead. This was a decided improvement, 
and other makers are now adopting a similar 
design. 

Iron plates that have to undergo this process have 
of course to be brought to a bright red heat in a 
long furnace placed contiguous to the machine ; 
and then some rather expert handling is necessary 
in ‘‘ setting” them, so that the process may be 
completed before the plates have cooled much. 
And here it is well to notice that the heating of the 
- led to many disasters in the earlier keel-plate 
vending machines. The cast iron of which the 
base-blocks and holding-down beams were com- 
posed, received a certain amount of heat only on 
the surfaces in contact with the plate, and the 
usual result of unequal heating took place. Expand- 
ing only on the one surface, the upper beam, and 
frequently the lower block, broke. Some of these 
may yet be seen, patched with wrought-iron plates 
rivetted to them to keep them together. When 
such patching has been properly done, the machines 
have served their purpose well enough, for the 
fracture having once taken place in the castings, 


expansion and contraction are allowed to go on 
without further injury tothe parts. But the recent 


introduction of mild steel plates, in lieu of iron, 
has led some enterprising disbidbdens to try and 
give their garboard strake plates the required ‘‘ set” 
while cold. When this can be done successfully, it 
means a great saving of time, the saving of a special 
furnace to heat plates (and these are often upwards 
of 20 ft. in length), as well as the fuel necessary. 
There is another advantage that ought, in the eyes 
of the shipowner at least, to be of greater importance 
than either of thosestated. Itis pretty well known 
that steel plates that have been heated to redness 
are sometimes unreliable and capricious in their after 
behaviour. In boiler-building, for instance, it is 
now the general practice to bend the shell plates in 
the cold state, for if any part of the boiler has been 
heated, in order to undergo alteration of form, the 
inspector insists upon that part being annealed all 
over after all the work has been done upon it. 
Steel plates that have been heated wholly or in 
part, and afterwards placed in position in a boiler 
without going through the ordeal of annealing, 
have been known to crack most unaccountably and 
in the most unlooked-for places. The reason for 
this conduct is now pretty well understood by 
practical men, and it is not our province here to 
enter into such a question. It is sufficient that the 
fact is well known, and it is considered that steel 
keel-plates ought also to be bent into form while 
cold. Apart from other advantages, it is a good test 
of the quality of the steel. Ifthe steel is not of 
superior mild quality it will not bear the flanging 
without fracture. We have seen some iron plates 
that would not bear flanging, oven while hot, with- 
out cracking along the corner. A steel plate that 
takes the ‘‘set” easily when cold, and shows no 
signs of rupture at the corner, may be regarded as 
of excellent mild quality. Unquestionably the 
iron plates that have been hitherto used in ship- 
building would not bear the cold treatment. The 
principal, and indeed only, difficulty in the way of 
cold bending is that a very powerful machine is 
required for such a purpose; and there are few 
shipbuilders who care to face the expense. There 
are, however, a few enterprising firms in this 
country who have not been dismayed by the out- 
lay. In order to advance with the necessities of 





the times, they have in some instances already 
ot, and in other instances ordered, machines to 
end the keel-plates cold, and there can be little 
doubt that the system will ere long be generally 
adopted. 

It need hardly be said that hydraulic power has 
most naturally been resorted to. Now-a-days there 
are few shipyards of any size that have not their 
hydraulic accumulator and pumps for such purposes 
as rivetting, manhole cutting, &c, and as the 
bending of keel-plates is not a frequent nor long- 
continued process, the same accumulator, when of 
sufficient capacity, can be brought into requisition 
to supply the rams of a keel-plate machine. Ina 
large yard it is, of course, better that there should 
be special hydraulic apparatus for the keel-plate 
machine itself. It would be premature to describe 
the construction of these hydraulic keel-plate 
machines, for the few that have yet been made 
may be regarded pretty much as experimental; and 
there will, doubtless, be numerous modifications 
introduced into their details ere long. We may 
mention, however, that in one instance the rams 
are set in strong framework at each end of the 
machine, and the roller is moved by the rams, 
downwards, in guides in the framing. Others work 
with an upward movement of the roller—for it is 
not essential that the plate should be bent down- 
wards. But whatever the arrangement, only two 
cylinders can be brought into action ; and these 
need to be of large area to give a permanent ‘‘set” 
to a cold steel plate, say, about 24 ft. in length 
and lin. in thickness. It is needless to add that 
hydraulic pressure is also used to hold the plate 
firmly in place while the bending is going on. 

While it is not our intention to mention the 
names of makers of the garboard strake machines 
for bending the steel plates cold, it might be as well 
to refer to certain leading points which it is im- 
portant buyers should look to in contracting with 
any maker, even when that maker can show that 
he had made that kind of machine, and tested it in 
successful working. The maker ought to demon- 
strate that he is fully aware of the enormous strain 
that must be exerted to flange a cold steel plate of 
a given dimension, and that he has sufficient data 
to guide him in his estimate of the power required. 
The stress to be overcome is much greater than is 
usually supposed. The next thing to look to is the 
strength of the parts to resist the strain, and the 
metal of which such parts are composed. The roller 
should be of steel. If of any weaker material its 
dimensions would require to be so great as to be 
cumbrous and unsuitable. Then the bearings of 
the roller should be so constructed as to allow of 
one end being worked much higher or lower than 
the other end to give the required twist to the plate, 
and yet preserve a full bearing. We have seen a 
form of bearing which admits of this, and at the same 
time maintains a large bearing surface in any posi- 
tion of the roller. A mere ball-formed journal is not 
sufficient unless provision is made for the distance 
between the bearings being increased or diminished, 
as is the case when the roller is worked several 
degrees off the horizontal. It is not possible to 
make a long roller of moderate diameter so stiff 
that it will not bend a little when under the pres- 
sure of work. It is therefore necessary that the 
roller should be turned in the lathe in slightly 
barrel form, so as to be larger in diameter in the 
middle than at the ends, and nice judgment is 
required in determining to what extent the diameter 
at the middle should exceed that at the ends, so as to 

ive a generally useful result. It has been found 
in practice that a solid steel roller 20 ft. in length 
and 16 in. in diameter, in a hot bending machine, 
should have its diameter about ? in. greater in the 
middle than at the ends, and this answered well for 
keel-plates of medium thickness. 

It may be several years before it becomes obliga- 
tory, or preferable, in general practice to bend the 
keel-plates cold. To those who, by preference or 
necessity, continue to bend them hot, a few hints 
as to essentials in the machines employed for the 
purpose may be useful. Any one contemplating the 
acquisition of such a machine calculated to meet the 
growing need for long plates, should have it not 
less than 22 ft. in length. The roller should be at 
least 20 in. in diameter, and, if of cast iron, should 
be fitted with a steel axle whose bearings are not 
less than 5 in. in diameter. The roller should be 
truly turned, about Zin. larger in diameter in 
middle, and tapering with a gradual curve to the 
ends. The base-block should be of box form, made 
to rest on masonry or brickwork through its entire 





length, without stools, and it should be made water- 
tight, and while in use filled with water. To insure 
its being kept full, and water in contact with 
upper side, and the waste by evaporation made 
good, the water ought to be supplied by a tank 
in some convenient position above, and always in 
open commmunication with one end of the base- 
block. The other end should have an open stand- 
pipe as high as the tank for obvious reasons. The 

eam for holding down the plate should also be of 
box form, open on the top side, and kept filled with 
water while in use. The water in those two main 
parts will prevent the castings from cracking with 
the heat of the plates, for it will not be possible to 
heat them much above 212 deg. ; and the warmed 
water distributes the heat equally throughout the 
parts. 

These parts receive much more heat than would 
be readily supposed. After a few hours’ work we 
have seen the water boiling over the overflow pipe. 
Those who know anything of the evil effect of un- 
equal heating will have no difficulty in understand- 
ing how easily a long casting, heated to a high degree 
on one side and kept cool on the other, may crack 
and become utterly useless. Many such disasters 
have happened to these machines before water was 
employed to keep the main parts from rising to a 
high or unequal temperature. There is hardly a 
shipyard that has not had some experience of this 
kind. And even in cases where the water arrange- 
ment is adopted, breakdowns have occurred owing 
to the want of some provision for maintaining a full 
supply of water to the base-block so as to keep the 
upper inner surface in contact with the water. Too 
often through ignorance of the law of expansion by 
heat, the workmen or foremen have ascribed such a 
breakage to weakness, and are astonished to find 
that a new casting of greater weight and thickness 
has broken in exactly the same way under similar 
conditions. No increase of metal in such a casting 
will prevent cracking by heat when the heat is not 
distributed equally throughout. An internal strain 
is set up, certain to result in fracture. It seems 
surprising that, so far as we know, no maker has 
ever yet made the base-block of wrought iron or 
steel plates, in the form of a box girder. It could 
easily be done, and the first cost would be little, if 
at all, greater. The clamping beam might also with 
— advantage be made of the same material ; 

ut even then these parts ought to be constructed 
to hold water, and thus keep their surfaces at a 
low temperature, and free them from any tendency 
to warping or distortion. 


(To be continued.) 





THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(From our New York CorRRESPONDENT.) 
(Concluded from page 93.) 

THE evening was fitly closed by an elegant recep- 
tion at the Cincinnati Art Museum, on which occa- 
sion the Honourable G. T. Goshorn, director-general 
of the Centennial Exposition of the United States, 
1876, made some interesting remarks, and then 
time was afforded to examine the fine specimens of ' 
art contained in the building. It was quite sur- 
prising to most to remark what fine pictures, sta- 
tuary, and elegant silver and gold work, Cincinnati 
had accumulated in so short a time; but it shows 
the progress of the age, and, as American citizens, 
we rejoiced in the culture of the Queen City. 

The next day work commenced with renewed 
vigour, and the Society ‘‘girt up its loins,” meta- 
phorically speaking, and opened its ears to hear of 
new discoveries and new applications. 


Heatina FuRNACEs. 


The first paper was on ‘‘ Heating Furnaces,” by 
D. K. Nicholson. It consisted in comparisons 
between Siemens, the Smith, and other furnaces. 
In the course of the paper the author remarked : 
A Siemens furnace will probably call for less repairs 
than any other kind of reverberatory furnace. The 
gas and air come up separate ports, and do not 
unite until they reach the hearth, when they come 
in contact with the metal to be heated. By the 
time the flame reaches the outgoing ports, it is 
pretty well spent and does very little injury to the 
brickwork. In the Smith furnace the regenerators 
are built in the ends of the furnace. The checkers 
are entirely open at the top, and ona level with 
the bridge of the furnace, which is at the same 
time one wall of the gas chamber. This furnace is 
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generally used for quick heating. Its advantages 
are: Cheapness, the ease with which the checkers 
can be taken out and cleaned, and the bottoms of 
the gas and air conduits and the checker chambers 
are so little below the surface that they are not 
likely to become choked by water in low ground. 
To do good and careful heating the bottom of the 
furnace must have plenty of attention, especially 
when the stuff is charged by a mechanical device. 
The scraping over the bottom soon tears it away. 
With good fire-sand and care there is no trouble in 
maintaining a clean hard bottom, gradually sloping 
towards a tap-hole at the back of the furnace, mid- 
way from the end. This, besides being a help to the 
heating, makes charging and drawing easy. ‘The 
bottom can be made and maintained with a slope 
towards one tapping hole easier than to two or even 
three. A high place on the hearth can be cut 
down by putting some fine coal on it ; the ash of 
the coal combines with and fluxes the silica of the 
sand. The process of ‘‘burning down” a high 
bottom is injurious to the furnace, since it is 
necessary to raise it to such a high temperature 
that the bricks in the roof drip. A sand with 
too much clay in it is liable to cling to a piece of 
steel all through the rolls, and show in yellow 
streaks on the finished bar. A low carbon steel 
stands nearly as much heat as iron, but in heat- 
ing high carbon steel the metal must be very 
carefully brought up to a heat sufficiently high for 
rolling it. To charge cold steel of high carbon 
into a warm furnace is disastrous to the metal, 
particularly when the steel is frosty. It is an easy 
matter to build a wood fire around the steel and 
warm it throughout to at least 200 deg. or 300 deg. 
The furnace crown that gives the most satisfaction 
is a roof that dips about 5 deg. at each end for one 
quarter the whole distance, and then straight across, 
with the necessary arch sideways for support. 
See Fig. 22.) 
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A very rough crown obstructs the draught across 
the furnace, and unevennesses create eddies. By 
exposing a piece of steel to too high a temperature 
in the furnace a crystalline structure is induced, 
which renders the metal unfit for further hammer- 
ing or rolling. This can be partially remedied by 
lowering the temperature to a point below that at 
which it is generally worked and gradually bring- 
ing it up again to the right degree. The most com- 
mon way of doing this is to pass a highly reducing 
flame over the hearth. Various plans are put 
into practice to aid in burning the smoke and 
gases driven off a green fire, but are generally 
abandoned after a time. Explosions are prevented, 
in starting up a gas furnace, by building a fire on 
the hearth to heat the regenerators and surely 
ignite the gas as soon as it flows out of the port 
and mixes with the air. Vertical or pit furnaces 
are only used to reheat ingots brought to them 
soon after being cast. They save labour in charging 
and drawing, but are not equal to horizontal fur- 
naces for heating an ingot evenly. The greatest 
stumbling-block to be contended with in their work 
is the getting rid of the cinder. Soaking pits, 
of course, require no fuel, and the ingot is handled 
with more speed and ease than even in the pit 
furnaces. In a soaking pit the ingot must be 
charged very soon after it is cast, so that there will 
be heat over and above what is necessary to give a 
uniform heat to the ingot, to furnish heat for that 
which is lost from the sides of the pit. In ordinary 
running at least 90 per cent. of the ingots from 
the Bessemer could be cared for in soaking pits. 

This interesting and instructive paper was fol- 





lowed by one on ‘‘ Equilibrium Arch Curves,” by 
H. H. Suplee, and described graphically a method 
patented by Mr. T. J. Lovegrove, which gives 
readily the proper equilibrium curve for an arch of 
any span, rise, and load almost exactly, for sewers 
and subways. The author considered it the 
strongest, the most economical, and the most pleas- 
ing to the eye. The paper cannot be condensed, 
but must be read in full to be understood. 


THe Kinzva Vrapuct. 

‘“‘The Kinzua Viaduct, 1882,” by T. C. Clarke, 
followed. This work is situated on the Erie Rail- 
way, and spans Kinzua Creek 300 ft. below the 
road level. The dimensionsare: Length, 2050 ft. ; 
height, 302 ft.; width of towers, 384 ft.; connect- 
ing spans, 61 ft.; depth of girder, 6 ft.; width of 
platform, 18 ft.; gauge of railway, 4 ft. 84 in.; 
inclination of pier posts, 1 in 6; wind pressure, 
30 lb.; weight of iron, 1400 tons; time of erection, 
4 months; men employed, 40. The ironwork was 
delivered at one end and slid along a timber 
trough to the proper pier and then raised by a 
crane. As a detailed and illustrated description 
of this important and interesting structure was 
published some years since in ENGINEERING,* I 
refer your readers to that notice. 

Fig. 23 shows a specimen cut from the column 


after eight years’ service, and on the under side, so | 
as to be affected by any drip onthe inside of the | 


column, in other words to give every opportunity for 


of making the tests previously quoted. The engine 
was run continuously for twenty-one days under 
the following conditions : 

1. Seven days with jackets and the reheater in 
use. 2. Two days with jackets shut off and flue 
reheater in use. 3. Five days with both jackets 
and flue reheater shut off. The notes obtained 
were very complete, readings of the important 
quantities being taken every hour and in some cases 
every half-hour. 

The conclusions arrived at are : 1. The effect of 
jackets on the form of the expansion curves of both 
the high and low-pressure cylinders is so small that 
the errors involved in the most accurate measure- 
ments of the indicator diagrams make it impossible 
to show any difference in the laws governing the 
same. 2. The economy of the plant when working 
under the three sets of conditions is about 1.7 per 
cent. in favour of using the flue reheater, and 2.5 
per cent. in favour of using both jackets and flue 
reheater over that obtained when neither the flue 
reheater or jackets are used. The duty for both 
jackets and flue heater in use was 121,560,000 foot- 
pounds per 100 lb. of coal. 3. There was very little 
re-evaporation during expansion in either the high 
or low-pressure cylinder, the average for all the 
itests being .4 per cent. for the high cylinder, and 
| 2.9 per cent. for the low. 





Screw ProreE.ers. 
Next came the closing paper of the meeting 





Fic. 


deterioration. It was in excellefit condition, the 
paint even being good. The specimen was 1} in. 
in diameter and .989 in. thick, and was cut in 
March, 1890. 

InpIcATOR CaRDs. 

Professor Webb then presented a paper on the 
‘* Length of an Indicator Card,” which was a con- 
tinuation of a paper presented by him at the 
last meeting, and went more into the question of 
the change of amplitude. Professor Webb called 
attention to the fact that the motion of an indicator 
drum is governed by the same law that controls the 
motion of a simple mass attached to a spiral spring, 
and also that the drum and its spring have their 
natural time of vibration which could, if desirable, 
be made variable at will. The amplitude of the 
drum motion was also touched upon, and it was 
shown by a simple arithmetical argument that if 
the engine forces the drum to oscillate in less than 
its natural time the amplitude of its oscillation will 
be increased by an amount dependent on the 
elasticity of the cord or other connection, and, in 
the same way, if the time be made greater the 
amplitude will be decreased. 


Stream JACKETS. 


Professor D. 8. Jacobus, who is rapidly becoming 
prominent in this Society for the thoroughness and 
care with which his papers are prepared, now pre- 
sented one of great value entitled ‘‘ Influence of 
Steam Jackets on the Pawtucket Pumping Engine.” 
This was a continuation of Professor Denton’s ex- 

riments on this engine already presented at the 
foes meeting and published in ENGINEERING.+ 

The object of the present paper is to compare the 
law of expansion of the steam and economy obtained 
when working with and without jackets, and to 
show if the indicator cards taken by different parties 
at various times will lead to the same conclusions. 
With this end in view the author took several sets 
of cards in person about one month after the time 





* See ENGINEERING, vol. xxxiv., pages 596 and 614. 
+ Ibid., vol. xlix., page 124. 
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entitled ‘‘ The Effective Area of Screws,” by Pro- 
fessor Jacobus. This described experiments made 
by him on the screws of two tug-boats, and are 
regarded as valuable instances of the verification of 
the statement made in Rankine’s ‘‘ Shipbuilding,” 
page 89, towit: ‘‘ The effective area is the sectional 
area already mentioned of the stream of water laid 
hold of by the propeller, and is generally, if not 
always greater, than the actual area, in a ratio, 
which in good, ordinary examples, is 1.2 or there- 
abouts, and is sometimes as high as 1.4, a fact pro- 
bably due to the stiffness of the water, which com- 
municates motion laterally amongst its particles.” 

The first instance is the case of a tug-boat upon 
which two screws were tried. These two screws 
were especially adapted for verifying the above 
theory, their actual disc area being the same, but 
their effective area greatly different. In one of the 
screws the blades were bent backward and had a 
form that tended to throw the water together after 
it was acted on, thus diminishing the effective area ; 
the other was of the ordinary form, in which the 
centre lines of the blades are at right angles to the 
shaft, and in which the effective area is consider- 
ably greater than the actual. 

The ratio of the effective to the actual disc area 
of the screws was found to be as follows : 


Tug-boat, with ordinary true pitch screw 1.42 
a screw having blades pro- 
jecting backward ... aaa or ee 57 
Ferry boat Bergen, with ordinary true 
pitch screw, at speed of 12.09 statute 
miles per hour __... “83 ee 2 4a 
Ferry boat Bergen, with ordinary true 
pitch screw, at speed of 13.4 statute 
miles per hour... by ae 
Steamer Homer Ramsdell, with ordinary 
true pitch screw ... Sie és ae’ 4 ES 


The extremely low ratio for the screw with the 
blades projecting backward is probably not alto- 
gether due to the action of the blades in throwing 
the water together, because the loss produced by 
shock is taken the same as for the ordinary screw, 
whereas it is probably greater, on account of the 
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STEAM BOILER EXPERIMENTS OF MR. B. DONKIN, JUN., AND PROFESSOR KENNEDY. 


PARTICULARS AND DIMENSIONS OF BOILER. 


Date: 
January 14, 1887. 


Place: 
Messrs. Bryan Donkin and Co.’s Works, Bermondsey, 


Type: 


Lancashire, with conical tubes in flues ; no economiser. 


Heating Surface: 
Total heating surface 


Firegrate: 
Dimensions of firegrate in each flue 
Total area of grates... ..  ... 
aS a air spaces... fos 
Ratio of air spaces to area of grate eA 
a. total heating surface to grate surface 


Flues (Brick): 


Kind of flues and direction of gases 


PRINCIPAL OBSERVATIONS. 


Time: 
Duration of trial 


Steam Pressure: 
Mean steam pressure above atmosphere 
» absolute steam pressure... oss ae di 
Temperature Fahr. corresponding to this pressure ... 


Feed Water: 
Temperature of feed ss 
Total feed water evaporated Ses sae 
a i. per hour ... 
Coal and Ashes: 
Total coal put on grate (Welsh, Nixon’s) 
ae rawn ... ie ca Hn ss 
used, including ashes and clinker ... 
of ash and clinker in total coal 
ss moisture in fuel ae bis i 2 
Total weight of pure and dry coal used per hour... 


Per cent. 


Ratio of total pure and dry coal to coal including ash, ke. 


Total coal used, including ash and clinker per hour 
weight of ash and clinker ... ap ae es 


Stoking : 
Thickness of fires... ve sae se 
Number of times each fire stoked per hour 
Temperature of Air: 
Temperature of air in boiler-house 
outside house 


” ” 


Temperature of Gases : 

Temperature of furnace gases at base of chimney 
Draught : 

Chimney draught (water gauge) ... 


Through tubes, along two side |, ” 
brick flues, th 
to chimney. 


Rxsutts or Experment No. II. (See Puge 122.) 


| Radiation Experiment: 


London. 


Carbonic dioxide, CO, 
» oxide, GO 
Oxygen, O ee 


582 sq. ft. Nitrogen, N 





1 ft. 104 in. by 4 ft. Carbon: 
mA 15 sq. ft. 





0.147 
8 


38. | Air: 


” ” ” 


en under boiler | 
|| Temperature of Gases: 


Pounds H,' 
| Carbonic Oxide: 


| 
| 
| 
i 
| 
al 


9 hrs. 


50 lb. | Combustion: 


saad 64.7 ” i] 
... 297.5 deg. Fahr. - 


Transmission of Heat: 


only ... 


Evaporation : 


perature «= oe 
Equivalent evaporation 





” ” ” 


” ” sae 
Factor of evaporation 


Coal per hour necessary to maintain pressure caly ap ve eS 
Per cent. of total coal used including ashes and clinker per hour... 


ANALYSIS OF FURNACE GASES. 
Analysis of Dry Furnace Gases: 


Rise in temperature of gases (from air temperature) 
vapour in gases per pound pure and dry coal 


Per cent of carbon burnt to carbonic oxide 


PRINCIPAL OBSERVATIONS—continued. 


10.8 lb. 
7 per cent, 


Weight. 
oe 2 per cent. 


1115 
| 75.85 


” 
” 
” 


PRINCIPAL RESULTS. 


Per cent. weight of carbon to dry gases 


1 Pounds of dry air per pound of carbon... 


coal... sep 
pure and dry coal 


RS dry furnace gases per pound of pure and dry coal 
Ratio of air used to air theoretically required ee is 


... 334 deg. Fahr. 
: 0.825 


0 per cent. 


Pounds of coal burnt per square foot of grate surface per hour 


- total heating = 


Thermal units per square foot of heating surface per hour, boiler 


Pounds of water evaporated per pound of coal from feed tem- 


per pound of coal from and at 212 deg. 


ahr. si is gi a 25 is ve 
Equivalent evaporation per pound of coal pure and dry 


square foot of grate per hour ... ees 
+ total heating surface ... 
Balance Sheet. 





Heat Evolved. 





Heat from pure and dry coal... 


65.5 deg. Fahr. 
34.8 | 


399 


0.35 in. Total 


Per Cent.’ Heat Absorbed. |Per Cent. 
100 | 
| 





Heating and evaporating water | 
es furnace gases. soa} 

| Evaporating moisture in coal ...| 
Radiation .. oe “a3 
Heat in fire drawn se a 
Evaporating water under special 
grate ais Rae os Gat 
Lost by imperfect combustion ... 
Unaccounted for ... : ee 


100 | 





Total 








fact that the blades were much thicker than in the 
screw that it replaced. In addition to this the area 
of each of the blades was about 25 per cent. smaller 
than in the other screw. All we can say in this 
case is, that a construction of screw which tends to 
diminish the effective area will increase the slip. 
In our present state of knowledge, we cannot 
predict exactly how much of the indicated horse- 
power is effective at the wheel. 

In the discussion, the question of material was 
stated to be an important element in estimating 
accurately, also the sharpness of the edge and the 
smoothness of the surface, and that these should 
be obtained directly from the screw and not from 
the drawings of it. The paper was valuable and 
the discussion was of a very satisfactory and prac- 
tical character. 

The committee appointed to secure the establish- 
ment of a Government ureau of Mechanical 
Standards reported, first, that a Bill to secure the 
object for which the committee was appointed had 
been drafted, presented in Congress and referred 
to the Committee on Patents, who had promised 
a favourable report. Evidently their faith in the 
committee was not unbounded, for they decline to 
forecast the fate of the Bill. 

This session concluded with the usual and hearty 
vote of thanks to each and every one who had been 
attentive to the Society. It nowremained to take 
a beautiful carriage drive through the suburbs of 
Cincinnati, which are as fine as those of any city 
in the country. As soon as the bluffs overhanging 


the city are surmounted the traveller finds himself 
passing over smooth roads bordered by fine lawns 
and handsome residences. The pleasure is all the 
greater because it is a sort of transformation scene 
and totally unexpected. The Engineers after this 
separated, and all felt that the Cincinnati meeting 
had been a great success, and that our hosts were 
entitled to our heartiest thanks for their kind 
attentions. 

A subject which was freely discussed at this 
meeting ought to be referred to; thisis the idea of 
an American Academy of Sciences. This bears the 
same relation to engineering as a dude does to a 
gentleman. In other words, it may be termed the 
travesty of engineering. It may be said that the idea 
was conceived in vanity, born in conceit, and will 
perish in ridicule, for a more un-American and 
undesirable scheme has hardly ever been set forth. 
At present we have four prominent societies each 
making a speciality of a single department in 
science, and their rules permit a man to be a 
member of all. Besides which, there are local 
societies in various parts of the United States and 
Canada, each affording its members opportunities 
for meeting and discussions. It is now proposed 
to select certain individuals from each of these 
and put them up to be bowed down to as high 
authority, an engineering aristocracy, a final court 
from whose ipse diait there is to be no appeal. Who 
shall pass in the qualifications, and of what shall 





they consist ? Who shall frame them and who shall 
\be the examiners? It is quite certain that several 


of those most active in pushing this nonsense will 
be shut out, if a man must be a manufacturer to be 
eligible there must be another line drawn. What 
is to be the character of his wares to make him 
eligible? But it may be said, ‘‘He must be a 
scientist.” Perhaps then Mr. Keeley would be a 
shining light. There is no more difficult term to 
define in the language. The public see almost daily 
two so-called scientific experts pitted against each 
other in a law court, and each testifying to exactly 
the opposite of the other. It would seem then 
that the objects obtained would bea series of heart- 
burnings and jealousies such as mark the French 
Academy from whom the idea was borrowed, and the 
right to wear something to distinguish ouraristocrats 
from the humbler members of their profession. 

The writer believes if a vote was taken to-day in 
the Mechanical Engineers, the only ones who would 
approve of this academy would be those who fondly 
hope to be elected to it, that is the twenty select 
men, and yet perhaps they would be the very last 
ones their fellow-members would think of nomi- 
nating. Such a selection would tend to split up 
the Society into cliques and afford a chance, and, 
indeed, a temptation to political methods to obtain 
the bauble, so that we should resemble the early 
Christians who were ‘‘of Paul,” ‘‘ of Appolos,” 
and ‘‘ of Cephas.” 

The remarks of one gentleman who spoke at 
Cincinnatti against this absurdity, were received 
with applause that showed plainly what the members 





at large thought of the scheme. 
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STEAM BOILER EXPERIMENTS BY MR. B. DONKIN 


AND PROFESSOR KENNEDY, 


(For Description, see next Page.) 
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Resvutts oF Experiment No. III. 


PARTICULARS AND DIMENSIONS OF BOILER. 


Date: 

July 20, 1888. 
Place: ) 
Type: | 
Heating Surface: 
Firegrate : 

Flues (Brick) : J 


\ Same as in Experiment No. IT. 


PRINCIPAL OBSERVATIONS. 


Time: 
Duration of trial 


Steam Pressure : 
Mean steam pressure above atmosphere 
», absolute steam pressure... 
Temperature Fahr. corresponding to this pressure . 


Feed Water : 


ne rature of feed , 
siege water evaporated ee = 
” per hour ... 
Coal and Ashes : 
Total coal ; ad - grate (Welsh, Nixon’s) 


= be fesintin ‘ashes and clinker ... 
Per cent. of ash and clinker in total coal used 
moisture in fuel... : 
Total weight of pure and dry coal used per hour .. ; 
Ratio of total pure and dry coal to coal, including ash, &c. 
Total coal seal including ash and clinker - hour S 
» weight of ash and clinker... ‘i re 
Stoking : 


Thickness of fires .. 
Number of times each fire stoked per hour 


Temperature of Air: 
Temperature of air in boiler-house 


a Ze outside house 


Temperature of Gases: 
Temperature of furnace gases at base of chimney 


Draught: 
Chimney draught (water gauge)... 


Radiation Experiment : 


Coal per hour necessary to maintain pressure only ead 
Per cent. of total coal used, including ashes and wine per hour 


12 hours 


m lb. 


wae ee 
‘ 304 deg. Fahr. 


... 69 deg. Fahr. 
. 64 


” 


1 Om 4 


0.4 in. 


16.7 lb. 
6 per cent. 


ANALYSIS OF FURNACE GASES. 
Analysis of Dry Furnace Gases: 


Weight. 
Carbonic dioxide, CO, ... ae bs aaa ig ee ... 18.21 per cent 
oa oxide, CO ed we a pha ck ree - ae ‘a 
Oxygen, O ... “ rae au ees ve Pe Sa oe 
Nitrogen, N ... 74.00 ,, 


PRINCIPAL RESULTS. 














Carbon: 
Per cent. weight of carbon to dry gases 5.06 per cent 
| Air: 
Pounds of dry air per pound of carbon... 19.2 Ib 
ps fi iy coal Hi 17.0 ,, 
va pure and dry coal ... Vf om 
dry ’ furnace ¢ 7ases per eee of pure and pane e coal a « 
| Ratio of air a to air theoretically required : a 1.63 
| Temperature of Gases: 
| Rise in tem pees of gases (from air temperature) . 561 deg. Fahr. 
Pounds H,O vapour in gases per pound pure and dry coal 0,95 
| Carbonic Oxide: 
Per cent. of carbon burnt to carbonic oxide ... 1.97 per cent, 
| Combustion: 
Pounds of coal burnt per square foot of grate surface per hour ... 18.5 lb. 
a “i “ total heating surface... 0.48 ,, 
Transmission of Heat: 
Thermal units “a mens foot of eguensing surface - hour, boiler 
| only... . 4610T. U. 
| Evaporation: 
| Pounds of water evaporated per pound of coal from feed tem- 
| perature ... 8.53 Ib. 
Equivalent evaporation per pound of coal from and at 212 deg. 
‘ahr. Sa 10.02 ,, 
Equivalent evaporation per pound of coal pure and ‘dry aes 10.90 ,, 
oe ‘i » Square foot of grate per hour .. ; 185.5 ., 
” a 99 —_ ne surface... 4.78 ,, 
Factor of evaporation ‘ i, 1.175 
Balance Sheet. 
Heat Evolved. pee Cent. | Heat Absorbed. ‘Per C Cent. 
Heat from pure and dry coal .. | salon and evaporating water! 67.6 
»» furnace gases.. al 16.2 
ree moisture in coal | 0.4 
| Radiation ‘a aa 6.0 
| | Heat in ficedrawn : 0.4 
| | Evaporating water under grate| 4.6 
Lost by imperfect combustion | 1.2 
Unaccounted for iad 3.6 
Total 100 | Total | 100 
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STEAM BOILER EXPERIMENTS. 
No. ITI. 


By Mr. Bryan Donxry, Jun., and Professor 
KeEnnepy, F.R.S. 

Experiments No. II., January, 1887, and No. 
IIT., July 20, 1888.—Both these experiments were 
made at the works of Messrs. Bryan Donkin and 
Co., Bermondsey, on a nearly new Lancashire 
boiler, regularly used to produce steam for the 
works. This boiler, of which we give engravings 
in Figs. 6, 7, 8, and 9 on page 121, is 21 ft. long by 
7 ft. in diameter, and contains two flues 2 ft. 9 in. 
in diameter, each fitted with three Galloway 
tubes. The setting is such that the gases split at 
the rear end of the boiler, returning towards the 
front by the side flues, and finally traversing the 
flue under the boiler on their way to the chimney, 
which is situated as shown in Figs. 7 and 8. The 
top of the boiler is well covered. The boiler is 
fitted with Perret’s patent grate, and has very thin 
deep firebars, the bottom edges of which rest in 
water troughs. The boiler is worked with a fan, 
giving a forced draught, with special arrangements 
or burning dust coal, coke, and low-class fuels. 
The arrangement of the air casings delivering air 
into the closed ashpits is shown in Fig 9. 

The same quality of standard coal was used in 
both trials, but the quantity of small coal burnt 
per .? foot per hour was purposely considerably 
varied in the two experiments, as was also the 
amount of water evaporated. The average steam 
pressure maintained was also higher during the 
third than during the second experiment. The fur- 
nace gases were saimpled and analysed continuously 
by a special apparatus fitted with tubes and bulbs 
for absorbing the moisture and the COs, while the 
oxygen, nitrogen, and carbonic oxide passed on to 
an aspirator, in which their volumes were measured, 
and their composition afterwards determined. 
During each trial there was a staff of assistants, 
and the experiments were quite satisfactory. 

The results of the first trial of the boiler above 
described (Experiment No. II. of the general series) 
are detailed in the Table on page 120, while Fig. 10 on 
the present page gives a graphical record of the ex- 
penditure of coal and water, and of the variation of 
steam pressure, temperatures of feed water and waste 
yiren, &c. Similarly the Table on page 121 and Fig. 

1 give full particulars of Experiment No. III. 








SHEFFIELD INDUSTRIES. 

WE commence elsewhere in the present issue 
an account of the meeting of the Institution of 
Mechanical Engineers which has been held this 
week at Sheftield, and it will be seen from this 
notice that in addition to the more formal excur- 
sions arranged for in connection with the meeting, 
a number of the Sheffield works were thrown open 
to the inspection of members on the Tuesday and 
Wednesday afternoons. These works include a 
number of factories devoted to interesting and 
important industries, and of a few of these we now 
subjoin notices, while others we must leave to be 
dealt with in future issues. 


Tue DannemMorA STEEL Works. 

These steel works are the property of Messrs. 
Seebohm and Dieckstahl, who carry on the business 
of steel converters and refiners. As steel is simply 
made at the Dannemora Works, and not manufac- 
tured into articles for use, it would be difticult to 
say much about these works without entering into 
a description of the manufacture of crucible steel. 
Such a course, however, would be far from 
inappropriate in dealing with the visit of the 
Institution of Mechanical Engineers to Shef- 
field; and as Mr. Seebohm has placed at our dis- 
posal some interesting facts in connection with the 
making of crucible cast steel, we think we cannot 
do better than put them on record here. 

The best qualities of crucible cast steel are made 
from Swedish iron of a special grade, the average 
price of which is about 251. « ton. The ore from 
which this iron is made must contain manganese, 
as it will not do to add spiegeleisen or ferro-manga- 
nese during the process of manufacture. This at 
least is the dictum of Sheftield crucible steelmakers; 
and so far they have practical and commercial 
results to point to in support of their case. 

The wrought iron from which this steel is made 
is rolled into bars. The first step in the process 
of steelmaking is the conversion of these bars of 
wrought iron into blister steel. This is done in 
a converting furnace. The large conical stacks, 





STEAM BOILER EXPERIMENTS. 


Temperawre Scales 


Scale 


Feed “Water 


75° 8&0" F.in Boiler Mouse 


Temp. ot Feed water go 65" 70° 


! 
Water tity) .... 
’ 2 (ee rs -* 
"seks Cen ot)! Zi 


which form the most conspicuous feature in esta-! mentioned. The Sheffield converting furnaces 
blishments making crucible steel, appertain to hold from 15 to 30 tons of iron, but it is generally 
the converting furnaces. The bars are all placed | considered that better steel is produced from the 
in receptacles of a convenient size and shape, which smaller pots. A bed of hardwood charcoal is 
are called converting pots, although in shape they placed on the bottom of the pots, and above this alter- 
are more like troughs than pots. They are rect- nate layers of bars and charcoal are placed, until the 
angular in section and built up of walls composed | pots are full. The fire is so worked as to bring the 
of a refractory material. They are usually about mass of iron and charcoal to nearly a white heat, 
3 ft. to 4 ft. square in section and 12 ft. long. The usually after an interval of twenty-four hours, and 
pots are built into the base of the furnace, and have | this heat is steadily maintained for a week or more 
a brick arch turned over them having suitable flues, | sometimes as long as nine or ten days. The 
whilst the fire is beneath. The whole is sur- temperature is then gradually decreased, generally 
mounted by the conical brickwork chimneys before almost as long a time being occupied in cooling as 
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in heating up, and when the covers are taken off, 
a certain part of the carbon has entered into com- 
bination with the iron, the result being blister 
steel. 

It is necessary to prevent the admission of air 
to the pots during the process of conversion, as 
otherwise the charcoal would be burnt and the 
iron might be oxidised. If the heat is not properly 
managed the pots may crack, and this, of course, 
is fatal. The life of the pots varies from twenty 
to forty times of using. A sufficient heat is, of 
course, necessary, but if the temperature be 
raised too high the bars become ‘‘ glazed” in con- 
sequence of the surface being melted. 

The amount of carbon taken up by the iron in 
order to form blister steel varies from } to 1} per 
cent. The former would give a steel which would 
be known as a ‘‘spring heat,” whilst the latter 
would form a ‘‘ melting heat.” 

The carbon is taken up by the surface of the 
iron bars and penetrates further towards the centre 
according to the length of time and method of 
treatment. Ina ‘spring heat” the interior part 
remains iron, although it is changed in character. 
In a ‘‘ double-shear heat’ the steel and irorare in 
about equal proportions, whilst a ‘‘steel-through 
heat” is all steel. A ‘‘melting heat” is likewise 
all steel. 

From the bars of blister steel may be made 
either cast steel or shear steel. The latter con- 
sists of bars of blister steel welded together and 
rolled or drawn down under the hammer. There 
is single-shear and double-shear steel. The former 
is generally prepared from blister steel containing 
about three-quarters per cent. of carbon ; whilst 
the bars for the latter will have about 1 per cent. 
As in neither case have the bars been subjected to 
the converting process long enough to make them 
steel all through, the shear steel is really composed 
of a mass of iron and steel mechanically mixed. 
The double shear steel is twice welded ; that is to 
say, the blister steel bars are welded together, then 
drawn down to a suitable size, and afterwards 
welded again and worked down once more. The 
object of making shear steel is to obtain, so far as 
may be, the valuable qualities of both iron and 
steel in one material; namely, the ductility or 
toughness of iron with the hardness of steel. 

Cast steel is made from blister steel by melting 
it in crucibles, known in the trade as ‘‘ pots.” The 
amount of carbon in the blister steel is regulated 
according to the description of steel required. The 
crucibles are placed in furnaces beneath the floor 
and fired by coke, the fuel surrounding the pots. 
The bars of blister steel are broken up into small 
pieces, which are charged into the pots, whilst in 
the furnace, through a funnel. The process of con- 
version has changed the character of the metal in 
the bars, so that they are easily broken by the 
hammer. When the pieces of steel have been 
charged into the pot the lid is put on, and the fur- 
nace or melting hole is filled with coke. 

This part of the process requires the exercise of 
care and judgment on the part of the men employed. 
The degree of heat has to be properly adjusted, and 
also the time the crucible is allowed to remain in 
the fire. The steel has to be ‘‘ boiled” in the pot 
for half an hour or so after it has been melted, a 
process technically known as ‘‘ killing.” The higher 
the quality of the steel the more killing has to be 
done, and it is in this part of the manufacture of 
cast steel that the superiority of the older methods 
of preparing steel over the Siemens or Bessemer 
process is said to chiefly exist. The pots are used 
three times, after which they are so reduced in thick- 
ness that they are useless. The melting occupies 
from two and a half hours to four or even five hours, 
the first melting taking the longest time. The 
charges are reduced as the pots wear, the first being 
generally about 50 lb. to 70 1b., and the third 38 Ib. 
to 40 lb., according to the size of the crucibles. 

The pots are taken from the melting hole, when 
the process is complete, by tongs ; considerable care 
and experience being necessary so as not to crush 
the pot, and yet grip it tight enough not to slip. 
The metal is freed from slag by ‘‘ skimming,” which 
is done by means of a bar of iron, having some slag 
attached to the end. This instrument is placed in 
the molten mass in the crucible, and the slag float- 
ing at the surface solidifies around that already on 
the iron bar. In this way all the slag may be re- 
moved, and the molten steel is ready to teem into 
the ingot moulds. The latter are made in halves, 
which are held together by iron bands. 

Suchisthe process of crucible steelmaking, roughly 








described, as now followed at Sheffield. It was intro- 
duced into that town a century and a half ago by 
Huntsman, and so it remains, unaltered, to the pre- 
sent day. In spite of all the advances in metallurgy 
andchemistry, technical education, learned societies, 
science colleges and their army of erudite pro- 
fessors-—the Sheffield steelmaker potters along and 
defies competition. Chemical analysis, which is the 
sheet anchor of his advanced brothers in the Bes- 
semer and Siemens trade, troubles him but little. 
His iron comes to him of uniform quality, contain- 
ing just those elements he requires, and practically 
free from impurities, so there is no need to analyse 
that, and the trained eye of the Sheftield operative, 
perfected by a century and a half of hereditary 
transmission, will discriminate the amount of 
carbon shown by the fracture to the tenth part of 
1 per cent. ; Mr. Seebohm tells us an experienced 
judge may go to the second place of decimals. 

Indeed the Sheftield steelmaker is somewhat apt 
to look on chemical analysis as a stumbling-block in 
his path. ‘*The amount of carbon, silicon, man- 
ganese, sulphur, phosphorus, copper, &c., may be 
ascertained with tolerable accuracy, and the infor- 
mation thus obtained is often of the utmost import- 
ance ; but it is quite possible to make a compara- 
tively low-priced steel which shall show precisely 
the same chemical analysis as the best crucible cast 
steel, nevertheless it is found by practical experi- 
ence to be inferior in quality. That this is a fact has 
been proved over and over again beyond all possi- 
bility of a doubt. It is a sufficient reason why 
Sheftield manufacturers have been willing to pay 
such a high price for Dannemora iron for so many 
years.” This was the expression of opinion of a 
leading Sheffield steelmaker some years ago, and 
since then even the scientists of the Bessemer and 
Siemens trade have had to confess that chemical 
analysis, standing alone (of course it never ought to 
stand alone), may prove a very treacherous guide. 
Such a fact is no excuse, however, for the slavish 
devotion to empirical methods displayed by so many 
steelmakers of Sheftield—that ancient stronghold of 
rule-of-thumb. All Sheffielders happily are not so 
constituted, and Mr. Seebohm, from whom we have 
quoted, speaking of the uncertainty of chemical 
analysis, says: ‘‘It is not a sufficient reason why 
so many Sheffield manufacturers should ignore the 
results of chemical analysis altogether.” 

In the mean time the Sheffield manufacturers look 
on their works as existing for the purpose of making 
money, and not as centres established for the 
advancement of science, so that until science re- 
venges herself by finding a cheaper process equally 
as good they will go on in the old way making the 
best steel and the blackest town (since Pittsburg 
found natural gas) in the whole world. 


Tue Crype Steet Works. 


The Clyde Steel Works, which are the property 
of Messrs. Samuel Osborn and Co., are situated in 
that part of Sheffield known as ‘‘The Wicker.” 
There are, however, two other iron and steel works 
in Sheffield belonging to this firm. On the three 
works between six and seven hundred hands are 
employed at ordinary times. 

The most interesting feature in these works is 
the manufacture of Mushet steel, which has been 
carried on by the firm for many years. Of this, 
however, we can have little to say, as the process 
is quite secret, indeed it is one of those successful 
examples of a secret process worked commercially 
for a number of years. Of course to achieve such 
an end as this it is necessary that but very few 
people shall be acquainted with the method of 
working ; and when this is possible, no doubt the 

lan is far preferable to that of taking out a patent. 

ow many persons are acquainted with the process 
of making Mushet steel we do not know, but no 
doubt the claim of the manufacturers that this 
‘¢secret’”’? method of working has been a com- 
mercial success is amply borne out ; at any rate if 
the proprietors are satisfied no one else need raise 
the question. Wolfram or tungsten is generally 
understood to be the alloy used in producing this 
special kind of steel, but to say this is to divulge 
but a very small part of the ‘‘secret,” as steel- 
makers will readily understand. Mushet steel is 
chiefly used for engineers’ cutting tools. It does 
not require to be hardened in water, it being suffi- 
cient to let it cool in the air after forging. This 
is a great advantage in the production of milling 
cutters, as the shape of the tool does not become 
distorted in the way that it so often does when the 
ordinary process is in use. With tools made from 





Mushet steel the cutting speed may be raised 
25 per cent. over that which is permissible with the 
ordinary material, as the cutter will not be injured 
by heat. Considerable care has, however, to be 
exercised in the manipulation of the work, the 
steel being more brittle than ordinary descriptions. 
Mushet steel has a specific gravity 9 per cent. 
higher than any ordinary description, and is, as 
might be anticipated, of a very close grain. It is 
not weldable, even electrically; at least that is the 
result arrived at by some trials recently made, 
when the pieces operated upon, although they may 
be said to have ‘‘stuck together,” fell apart when 
placed in the fire for forging. The Mushet steel is 
made in crucibles in the usual way. 

Messrs. Osborn also manufacture ‘‘ Mushet’s 
titanic steel.” This is not self-hardening. It is 
specially well adapted for mining and rock drilling. 
One grade of this steel is made which is weldable. 

The more ordinary branches of manufacture at 
these works include the production of various 
grades of steel from the ‘‘ extra best cast steel,” 
suitable for tools, &c., down to the cheaper 
qualities where a durable cutting edge is not 
required. Railway springs are also a leading branch 
of manufacture, and the visitor to these works may 
see them in all stages of progress. The steel is 
rolled into bars and cut to the required lengths, 
the ends are ground, when necessary holes drilled, 
and the leaves are cambered and built up. At the 
works in the Wicker, steel shafting is also pro- 
duced. The process of manufacture is by a 
combined action of rolling and reeling. The 
shaft is made hot and passed between a pair 
of face rolls near their peripheries. These rolls 
have their faces in vertical planes not parallel, 
and are forced together by a screw actuated by a 
handwheel. As they revolve in opposite directions 
the shaft which is being made is spun round on its 
own axis at the same time that it is fed forward. 
There are also sheet mills for producing steel sheets 
for shovel plates, plough plates, reaper sheets, &c. 

Messrs. Osborn have a foundry about three- 

uarters of a mile from the Wicker establishment. 
ere they produce steel castings of various kinds, 
from a pound or so in weight up to 15 tons or 
more. Among the most prominent articles made 
may be mentioned portable ramps for railing and 
derailing rolling stock, railway wheels, crank axles, 
buffer boxes, hornblocks, railway crossings, pro- 
peller blades, paddle-wheel centres, and various 
rts for mining machinery and engineering work 
in general. In all parts where there is much repe- 
tition machine moulding is extensively used. the 
heavier castings consist largely of steam hammer 
tups, hydraulic cylinders, spurwheels and pinions, 
&c. Another branch establishment is known as the 
Brookhill Works, where are manufactured files, 
saws, machine knives, hammers, and articles of a 
similar description. 

On the whole the three works belonging to 
Messrs. Osborn and Co. afford many points of 
interest and are well representative of the Sheffield 
trade. 


Samvuet Laycock anp Sons’ Works. 


Amongst the most interesting works opened to 
the members of the Institution of Mechanical Engi- 
neers were those of Messrs. Samuel Laycock and 
Sons, Portobello-place. They are devoted to the 
manufacture of horsehair cloth and curled hair for 
stuffing cushions. It is the preparation of the 
former that is of the greatest interest to mecha- 
nical engineers, as it involves the use of a loom 
which will be doubtless quite novel to the 
majority of makers and users of textile machinery. 
When it is remembered that weft of horsehair 
cloth cannot, in the most extreme cases, be above 
5 ft. in length, that the material is extremely 
hard and elastic, and that each filament is consider- 
ably thicker at one end than the other, it will 
easily be seen that the designer of a loom to weave 
such material with rapidity and success has no easy 
task set for him. 

These difficulties have, however, been overcome 
by Mr. W. 8S. Laycock, and the combination of 
ingenious devices which he has originated has 
resulted in the production at a moderate price of 
that beautiful semi-transparent fabric which sup- 
plies an ideal material for the sunblinds of railway 
carriages, steamships, &c., as it admits of sufficient 
light without the glare of sunshine. When these 
blinds are dyed a bright amber colour, as in the 
case for instance of those on the White Star 
steamers Majestic and Teutonic, the result is 
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DOUBLE-ENDED PUNCHING MACHINE. 
CONSTRUCTED BY MESSRS. SMITH BROTHERS AND CO., ENGINEERS, GLASGOW, 


Hi 


especially pleasing; the effect being that of a 
diffused te mild sunlight. The weft of this cloth 
is of horsehair, while the warp is of cotton or flax. 
The warp, however, is buried in the hair, so that it 
does not show in the finished material. The horses’ 
tails come chiefly from South America and Siberia. 
In the former place horses are slaughtered in large 
numbers, every bit of the carcass being used 
for some purpose. The flesh is ground up into 
manure (so it is said), some of the bones follow 
the same course, whilst others are used for turning, 
&c. The hide is made into leather, the hoofs into 
glue, and finally the tails and manes into hair cloth 
or ‘‘curled hair,” with which to stuff cushions. 
The longest hair, of whicn Messrs. Laycock have re- 
cord, is 6ft., but such a specimen is extremely rare. 
The tails, as they arrive from abroad, are in a very 


(For Description, see Page 126.) 
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| this art; and as the trade is in few hands they 
| appear to be well kept. It requiresa very different 
| mode of procedure to dye horsehair to that followed 
| with other materials, even wools and other kinds 
of hair, and there are more than ordinary difficul- 
| ties in the way. In the case of Messrs. Laycock 
these difficulties appear to have been overcome, as 
they produce fabrics containing blues, reds, greens, 
and yellows of apparently all shades. 
There are still at these works a large number of 
old styles of hand looms for weaving hair cloth. 
| These looms are each operated by two women, one 
‘*serving” the hair whilst the other draws it 
through the warp. The very ingenious loom which 
| has superseded this primitive contrivance is illus- 
| trated on page 132 of the present number. The 
| bundles of hair are placed in two troughs, one on 


untidy state, being just mops of hair, generally |each side of the loom, all the thick ends being 
plentiful interwoven with burrs. These tails have to| arranged to lie together. In connection with each 
be carefully combed out and washed, after which the | trough is a selecting instrument which descends, 
various lengths are sorted out by hand. The next | and by means of a spring gripping device takes 
process is bleaching unless it is intended to weave|a hair from the bunch and holds it in position 
the cloth in natural colours. It is a fact that there | until it is taken by the shuttle. It is necessary 
is considerable difference between horsehair that|that this gripper should leave go the hair at 
has been cut from the animal whilst alive or|the right instant of time, not too soon, as in 
immediately after being killed, and that which has|that case the hair would be dropped, whilst if 
been taken from the beast when it has been dead |it held on too long the hair would be dragged 
some time. In the latter case the hair is dull and through the jaws of the catch, the result being 


opaque, whilst in the former it retains its trans-|that they would last but a very short time. 


parent and glossy appearance. Some of the bundles | 
of selected white hair that Messrs. Laycock have | 
form really beautiful objects when tied tightly 
together, looking more like batons of a transparent 
ivory than wisps of hair. 

The next process is to dye the hair when an 
artificially coloured material is required. There 
are, we believe, many secrets in connection with 


The most curious feature about the selecting in- 
strument is, that should it fail to secure its hair 
at the first try, it will make another effort ; and if 


/still unsuccessful, yet a third. Nothing in the 
| way of mechanism could be more intelligent. 


selector does even more than this. Should it not 
get a hair to present to the shuttle upon the third 


| attempt, it puts in action the weft stop motion, which 


The | 





prevents theshed from changing, and stops the let-off 
and take-up motion. The selector on the opposite 
side then presents its hair in turn and no imper- 
fection in the fabric results. Some of the Waltham 
watch machinery, and of the Singer Sewing 
Machine Company’s machinery appears almost in- 
tellectual in its automatism, but Mr. Laycock’s 
selector affords an object lesson of high moral 
attributes. The way in which it recognises it has 
failed, and at once proceeds to try again and again 
without discouragement, and then, when there is 
no longer hope that it can succeed itself—for the 
impatient shuttle never waits for a fourth attempt 
—giving its partner on the opposite side an oppor- 
tunity to repair the fault, might be laid to heart 
by many with advantage. The shuttle itself has 
jaws to grip the hair, taking hold and leaving go 
just at the right instant. 

It would be manifestly impossible to describe 
how these motions are carried out without the aid 
of elaborate illustrations. Horsehair cloth is woven 
from 14 in. up to 36 in. in width. 

The preparation of curled hair is comparatively 
a simple matter. The hair after washing is carded 
and then spun into ropes so as to give it the kink or 
curl which affords the springiness necessary to a 
comfortable cushion. 

It may be stated that Messrs. Laycock work up 
from 15 to 20 tons of horsehair per week. 


Laycock’s Ramway Carriace Firtinc Works. 
A small but exceedingly interesting works, 
situated close to those just dealt with, are 
those of Mr. W. S. Laycock, in which he manufac- 
tures certain articles he has invented in connection 
of rolling stock. The chief of these 


with the — 
|is his patent blind roller, which is usually made up 
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THE FRENCH ARMOURED BARBETTE SHIP “FORMIDABLE.” 


at Page.) 


(For Description, see ne 
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with the horsehair cloth made by the firm of Lay- 
cock and Sons, in which he is a partner. This 
blind must be familiar to nearly all our readers, in 
outward appearance at least, as many thousands— 
about half a million we believe—have been fitted on 
various railways and steamships. The virtue of this 
blind is that it will stop in any position, with regard 
to being let up or down, in which it is placed. This 
end is secured in the following way. Within the 
hollow brass roller at the top there is a coiled 
spring the reaction of which always tends to roll the 
blind up. At the bottom of the blind, however, is 
a weight which is too heavy for the spring to lift. 
So far we have a blind that will stop down unless 
the weight be supported by hand, and in that case 
the blind will roll up, but would run down again 
upon the weight being unsupported by hand. 
In order to prevent this there is a ratchet in one of 
the boxes which forms the supporting bracket of 
the roller, the pawl of which ratchet prevents the 
blind running down. It is evident, however, that 
the blind must be capable of being pulled down 
and this is effected as follows: The blind roller 
would work independently of the ratchet were it 
not that the-two are connected by means of a pair 
of friction discs forced together by a coiled spring. 
The ratchet thus prevents the blind running down, 
but it requires onlya small pull fromthe hand toover- 
come the friction of the discs. We thus have the 
weight always tending to pull the blind down, but 
not enough to make the friction discs slide, and the 
spring always tending to pull the blind up, but not 
strong enough to overcome the weight. The con- 
sequence is that the blind will remain in any posi- 
tion in which it is left. From the description the 
device may appear complicated, but it is really very 
simple and little likely to get of order. 

Another interesting device which should be a 
great boon to railway travellers—especially in hot 
countries—is the ‘‘ torpedo ” ventilator. It consists 
of two hollow cones placed base to base, an inch or 
two apart, the bases being in vertical parallel 
planes, as shown by the annexed sketch. Sur- 
rounding the bases and the space left between the 
two cones is a flat ring, or short cylinder, which 
stands off a short distance from the cones. The 
interior of the cones is in communication with the 
carriage to be ventilated by a short shaft. The 
curious feature about this ventilator is that every 
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one at. first concludes it ought to go on the wrong 
way, and’indeed we believe it was originally in- 
vented.to go on the wrong way. One would natu- 
rally suppose that the draught caused by the 
motion of the carriage through the air, striking on 
the apex of the cone and running over the side, 
would cause a partial vacuum in the cone by virtue 
of the induced current set up by the draught 
rushing past the opening between the cones. 
Such an effect is, in fact, produced, and the venti- 
lator in that position is fairly efticient. The proper 
way to fix it, however, is not fore and aft, with the 
axes of the cones parallel with the line of motion, but, 
at right angles to this position, so that the rush of 
air strikes the belt and the sides of the cones. In 
that position the apparatus is far more effective. 
When one has the fact pointed out it is not difficult 
to account for the action. If the current of air 
strikes the point of the cone it rushes down the 
side and then becomes to some extent throttled 
between the base and the surrounding ring. This 
creates a slight plenum, which tends to neutralise 
the exhaust action of the induced current. 
When the air, on the other hand, strikes the 
surrounding belt and the sides of the cones, it 
tends towards the apices, and a partial vacuum is 
thus created under the belt, whilst there is no 














throttling action. Ata speed of 60 miles an hour the 
ventilator has held up 2} oz. ona 4 in. diameter 
outlet, when the axes of the cones were normal to 
the line of motion. In the other direction the 
weight supported was not much above an ounce. 
This result was obtained on a trial made by one of 
the principal English railways. 

There are many other things of interest at Mr. 
Laycock’s model works, such as lubricators for 
axle journals, spring seats, window lifts, draught 
excluders, &c., but we have not space to deal with 
them here. It may be mentioned, however, that 
the machinery is driven by one type of gas engine 
and the electric light for illumination is actuated 
by another, a circumstance which has led to some 
very interesting experiments as to the relative effici- 
encies of the types of motor. 





DOUBLE-ENDED PUNCHING MACHINE 
WITH Z-IRON CUTTERS. 

On page 124 we illustrate a large double-ended 
punching machine with Z and L-iron cutters in the 
middle, as made by Smith Brothers and Co., Kingston 
Engine Works, Glasgow. 

This machine is fitted with their patent Z-iron 
cutters, made adjustable, and constructed to cut Z- 
irons of every size from 4 in. up to 10 in., and angle 
irons of any size. The punching ends are each fitted 
with twin punches, especially adapted for punching 
two holes at once in the shell plates of vessels, but 
arranged so that either one or both of the punches can 
be thrown out of gear instantly. Z-irons are now 
being largely used for the frames of vessels, in place 
of the usual reverse frame made by rivetting two angle 
irons together. 





S.S. ** KAISER WILHELM II.” 

On our two-page plate and also on page 129 we give 
views of the general arrangement of engines, boilers, 
and pipes of the s.s. Kaiser Wilhelm II. This vessel 
is one of the line running between Bremen and Aus- 
tralia, and was built and engined by the Stettinen 
Maschinenbau Actien Gesellschaft Vulcan, of Bredow, 
near Stettin, Germany. We shall give further views 
in an early issue, with a complete description. 





THE FRENCH NAVY.—No. V. 
THE ‘* FoRMIDABLE.” 

WE publish on the preceding page a general view of 
the ironclad barbette ship Formidable, which is one of 
the first line of defence in the French Navy. The 
Formidable resembles closely the Amiral Baucn re- 
cently referred to (see page 25 ante), She was built 
in 1885, and the following are some of the leading 
particulars : 

Date of launchin ae Ns cae 1885 
Material ... ahs ee az Tron and steel 
Length ... 328 ft. 1 in. 
Beam 
Draught ... oe 5 
Displacement. ... Me 85 
Indicated horse-power os ae | 
Speed... sas Ss : Bs 

umber of screws 
Coal storage 

Armour: 

Belt Sh ae = is om 21.66 in. 
Barbette turret... LUT 55 
peck — x. a 
Number of crew 


800 tons 


Armament : 
Number of 14.57 in. guns 
” 5.51 ” ” 
Quick-firing guns 
Machine +s 5 
Approximate cost 553,3201. 
The Amiral Baudin was the predecessor of the For- 
midable, and the experience gained in the construction 
of the former vessel suggested some modification in the 
latter. As will be seen from the illustration, the For- 
midable has only two low masts, provided with tops 
for machine guns, &c. 





EXHIBITION OF MINING AND 
METALLURGY. 

On Monday last there was opened at the Crystal 
Palace an exhibition of mining and metallurgy which 
is to remain on view for some time. We believe this 
is the first time that sucha collection has been brought 
together in London, and it should attract a good deal 
of attention, seeing what immense sums have been in- 
vested during the past few years in mining schemes. 
There is asmall, but representative, collection of mining 
machinery erected in an annexe at the north end ot 
the palace, and most of it will be shown in motion 
when the arrangements are complete. In the south 
nave there is a splendid collection of samples from 
New South Wales which cannot fail to excite interest. 
They show that the mineral resources of the colony 





are very important, and that some of the lodes 
are exceedingly rich. Another portion of the same 
collection is located in the east and west galleries, 
as are also the South Australian, South African, and 
Scandinavian courts. In the west gallery and in a 
portion of the south gallery are the collections from 
Mexico, Nova Scotia, 'l'asmania, New Zealand, Queens- 
town, Victoria, Bolivia, and New Caledonia. The 
Uruguayan, Natal, and Servian Government exhibits 
are located in the west corridor. ‘The exhibition was 
scarcely complete on the day of openiog, but enough 
was to be seen to show that it would be of great value 
to the practical miner and geologist. The same metal 
takes many different appearances when seen in its 
ores, and might readily 62 passed over sometimes by 
the unskilled prospector. But at the exhibition 
samples of most ores are to be seen from different parts 
of the world, and all their various characteristics can 
be studied. We hope to refer to some of the.collec- 
tions at length in future issues. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 24, 1890. 

THE manufacturing interests of the States affected 
directly by tariff duties are disappointed over the 
annoying delay at Washington. The politicians have 
a greater job on hand than they know how to satisfac- 
torily attend to. Foreign manufacturers on certain 
lines are intimating retaliatory measures. The leaders 
in Congress are not pleased with Mr. Blaine’s attitude 
on the subject of commercial relatioas with the Central 
and South American countries. No matter which way 
they decide they will disappoint many. The Demo- 
cratic party is watching the effect on the people of the 
extraordinary expenditures in progress, and which 
threaten to leave the Government at the end of the 
current fiscal year with only a few millions. Business 
is good everywhere. The railroads are crowded with 
tratiic. Cereal exports are heavy and breadstuffs are 
firmer. Iron and steel production is slowly increasing; 
steel rails are 32 dols. in Eastern Pennsylvania, 
33 dols. at Pittsburg, and 34 dols. in Chicago. Old 
rails are wanted at 25 dols. at tidewater. Cop- 
per is advancing and production is increasing. The 
iron mills are all at work double turn, selling iron 
at 34 dols. to 38 dols. per net ton. Pipe builders are 
hurrying through with the construction of about 1000 
miles of line. A great many efforts are being made 
to develop new oil wells and gas wells and with encou- 
ranging evidences of success. Railroad building is 
more active than since last November. The money 
markets are easy, and since the passage of the Silver 
Bill more confidence is felt in continued ease. The 
carbuilders have four months’ contracts on hand. 
Manufacturers of equipments for railroads are making 
overtime. There is an extraordinary demand for 
machinery, because of the unexampled construction of 
new manufacturing establishments throughout the 
interior. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was tolerably steady last Thursday forenoon, but there 
was evidently a strong undercurrent. For Scotch iron 
buyers were offering at the close the same as at the finish 
on the preceding day, namely, 45s. 64d. per ton cash ; 
and Cleveland and hematite warrants were quoted, re- 
spectively, at 43s. 04d. and 52s. 9d. per ton. ‘There was 
a stronger buying disposition in the afternoon, and the 
price advanced to 45s. 114d. per ton for Scotch warrants 
as they became scarcer. On the price of Cleveland iron 
there was also a recovery of 44d. per ton, while the 
recovery on the price of hematite iron was 2d. per ton. The 
feeling was strong at the opening of the market on the follow- 
ing day, but some heavy selling sent prices down, only to 
riseagain. Scotch iron was offered at the start a little 
freely, and at 1d. per ton higher in price, but it soon fell 
3d. per ton, and then it recovered to the opening price, 
buyers being quite stiff in their ideas. The closing price 
was 45s. 113d. per ton. Cleveland iron was not dealt in 
to any extent, but buyers were down 14d. from the 
previous day’s close. Sellers came down 3d. per ton, but 
closed 14d. down on the day. Owing to large with- 
drawals of hematite iron during the week—something 
like 5000 tons from the Cumberland stores alone— 
the price went up 3d. per ton, but at the close it was only 
14d. per ton up. Monday’s market was very steady, and 
a fair amount of business was transacted. It was re- 
ported that Scotch warrants were scarce. The price 
of Scotch iron decidedly declined and subsequently 
improved, and hematite showed an advance of 3d. per ton 
by the close of business. The settlement prices at the 
close were—Scotch iron, 45s. 103d. per ton; Cleveland, 
43s. 3d.; hematite iron, 58s. 44d. per ton. The market 
was characterised by a fairly steady tone yesterday, and 
was not much affected by the news from the Argentine, 
notwithstanding the fact that for some time past there 
have been heavy shipments thither of pipes, railway 
and other iron materials from the Clyde. Some large 
withdrawals of iron from the stores gave a satisfac- 
tory beginning to the business of the week and kept 
prices firm during the forenoon. Scotch iron closed 
at 46s. per ton, being an advance of 14d. Cleveland iron 
was very flat, and no business was reported. At the 
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close the quotations showed sellers 1d. under the previous 
day’s close. The closing settlement prices were—Scotch 
iron, 48s. per ton ; Cleveland, 43s. 14d. ; hematite iron, 
53s. 44d. per ton. The market was quiet and dull this 
morning, the price of Scotch iron having gone back 
24d. per ton, Caevcent 4d., and hematite iron 43d. per 
ton. In the afternoon the market was much firmer, 
and the price of Scotch iron again rose to 46s. 
per ton, closing 4d. per ton down. Cleveland _re- 
covered 3d., and hematite iron 3$d. per ton. The 
following are a few of the prices of makers’ No. 1 
special brands: Glengarnock, 59s. 6d. ; Summerlee and 
Clyde, 60s. ; Gartsherrie, 603. 6d. ; Langloan, 61s. ; Colt- 
ness, 62s. 64.; Calder, 63s.; Shotts (shipped at Leith), 
62s. ; Carron (shi at Grangemouth), 65s. per ton. 
There are still 80 blast furnaces in actual operation—the 
same number as at this time last year. Last week’s ship- 
ments of pig iron from all Scstch ports amounted to 9235 
tons, against 12,275 tons in the corresponding week of 
last year. They included 550 tons for the United 
States, 1855 tons for Canada, 270 tons for France, 100 
tons for Italy, 941 tons for Germany, 150 tons for 
Russia, 120 tons for Holland, 137 tons for Belgium, 
smaller quantities for other countries, and 4116 tons 
coastwise. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores yesterday afternoon stood at 
688,985 tons, as compared with 696,110 tons yesterday 
week, thus showing for the week a decrease amounting to 
7125 tons. Up till the 26th of this month the year’s 
imports of pig iron into Grangemouth from the Cleveland 
district amounted only to 83,667 tons, against 192,764 
tons in the corresponding period of last year. 


Price of Gas in Edinburgh and Leith.—The Edinburgh 
and Leith Corporation Gas Commissioners on Monday 
had under consideration the price at which they should 
charge gas to the consumers during the year 1890-91, and 
in light of the fact that the cost of the coals required for 
the year will be nearly 30,000/. of an increase, the 
resolved to increase the price of gas to the extent of 3d. 
per 1000 cubic feet. 


Cval Contract for the Danish State Railways.—It is 
stated to-day that the contract for 50,000 tons of coal for 
the Danish State Railways has been secured by a Dundee 
firm, and that the coal will be taken from the Slamannan 
district. The delivery of the coal is to begin in Septem- 
ber, and will extend over a period of twelve months. 


New Water Supply Works for Falkirk and District.— 
Yesterday, under favourable weather and conditions, Her 
Grace the Duchess of Montrose formally inaugurated a 
new water supply for Falkirk and the adjoining district of 
Larbert, within which the Carron Iron Works have been a 
prominent industrial feature for the last 130 years. The 
need for a new supply of good wholesome water has 
been very patent for many years, and a very decided 
agitation arose on the subject some seven or eight 
years ago. Various schemes were suggested from time 
to time, and reported upon by engineers, and one of 
them was actually rejected by Parliament. The scheme 
which has been carried out is one involving a portion of 
the Denny Hills as the gathering ground, quite ten 
miles from Falkirk. It was recommended by Mr. J. M. 
Gale, C.E., who with the permission of the Glasgow Cor- 
poration Water Works Committee, made an investigation 
on behalf of the Falkirk Burgh authorities so far back as 
the year 1886. It was left for Mr. W. R. Copland, Glas- 
gow, to work out the scheme, and Parliamentary powers for 
carrying it out were obtained just a year ago. The entire 
contract was taken by Messrs. D. Y. Stewart and Co., 
pipe founders, Glasgow. The works include, as a leading 
feature, a compensation reservoir on the Earl’s Burn, a 
tributary of the Carron. It covers 75 acres, and the 
water impounded is intended to provide a supply for the 
millowners at such times as they require it. Another im- 
portant item of the works is an intercepting reservoir 
on the Faughlin Burn, another tributary of the Carron ; 
then the water is conveyed from the reservoir a distance 
of about five miles, to Little Denny, about 14 miles above 
the town of Denny. There is at Little Denny a large 
storage reservoir, together with four large filters, and 
clear-water tanks. The scheme is likely to cost in its 
entirety about 70,000/. Upwards of 4000 tons of cast-iron 
pipes have been used in the distribution of the water ; 
their total length is about 25 miles, 


The Scotch Stcelworkers.—The furnacemen and other 
employés of the Scotch Steel Works have not resumed 
work since the holidays, owing to the reduction of wages, 
at least 10 per cent., having been announced. It is pos- 
sible that the dispute may be settled amicably by a Board 
of Arbitration just formed for the North of England and 
Scotch steel trades. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Projected Railway from Conisborough to Wrang- 
brook.—The proposed new line, reaching from the new 
Denaby Main Colliery Company’s sinking at Cadeby, 
near Conisborough, right across a hitherto unopened 
country to Wrangbrook, a distance of twelve miles, where 
it joins the Hull and Barnsley Railway, will be commenced 
before long. In addition to opening up an immensely 
rich coalfield, the line will form an alternative route to 
Hull from the South Yorkshire coalfields, and that it will 
compete rather seriously with the Manchester, Sheffield, 
and Lincolnshire Railway there can be no question. 


_ The New Colliery Sinking at Conisborough.—A most 
important undertaking is that of the Denaby Main 
Colliery Company at Cadeby, a little village on the River 
Don at Conisborough. It will be the easternmost colliery 
in South Yorkshire, a sister to the present Denaby Main 
Pit, further westward between Conisborough and Mex- 





borough. There are two shafts, each 16 ft. in diameter, 
and in getting to a depth of 80 yards almost insuperable 
difficulties have been met with. For some time the 
sinkers were driven out by the water, which all along 
pours from hidden springs down the sides of the shafts. 
and makes the work of a most distressing nature, and 
most difficult. Coal is not expected to be reached under 
600 yards. There are six splendid pumps at work day 
and night. The new permanent engine-house is a mag- 
nificent specimen of solidity and strength. It is one 
mass of solid concrete, 80 ft. in length, 46 ft. in width, 
and 23 ft. in height, all encased with strong walls of 
masonry, and the engines will rest on huge blocks of 
Bramley Fall stone. The iron ‘“‘tubbing,” with which the 
sides of the shaft are hermetically sealed, are on the place 
in tons. 


Tinsley Rolling Mills Company, Limited.—The report 
and balance-sheet of the Tinsley Rolling Mills Company, 
Limited, for the year ending June 30, 1890, has been sent 
out to the shareholders. The directors state that a profit 
of 45490. 5s. 6d. (including 3827. 8s. 8d. brought forward 
from last year), has been made on the year’s trading, a 
result which the directors doubt not will afford satisfac- 
tion to the shareholders. Three elements, viz., increase 
of business, better prices, and favourable contracts, have 
all contributed to the making of the unusually good profits 
of the year. 


The Miners and Safety Lamps.—Mr. James Haslam, 
the secretary of the Derbyshire Miners’ Association, has 
delivered an address, in the course of which he adverted 
to some remarks recently made by Mr. G. Stokes, the 
inspector of mines for the district, at the annual dinner 
of the Chesterfield and Midland Counties Institution of 
Engineers. The point in dispute was as to the injury of the 
eyesight of the men caused by the use of the lamps. Mr. 
Stokes wanted to know how it was that the men of South 
Wales and the North of England, who had worked for 
years with the old ‘“‘ Davy ” lamp were not half blinded, 
and why the injury to eyes was confined to Derbyshire. 
He (Mr. Haslam) would advocate as strongly as any one 
the use of safety lamps where there was likely to be any 
danger, but the Act of Parliament was being used against 
the men in various ways, and it was this he com- 
plained of. 


British Wagon Company, Limited.—The forty-third 
half-yearly report of this company was issued last night. 
The profits, including the balance from the previous half- 
year, amount to 3713/. Out of this the directors propose 
to pay a dividend of 9 per cent. per annum, free of income- 
tax, on the paid-up capital of the company, to place 500/. 
to the reserve fun bm carry forward a balance of 5741. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrIpp.Lessroucn, Wednesday. 

The Cleveland Iron Market.—A satisfactory feeling pre- 
vails in the northern iron trade. Prices continue stead 
and firm. Yesterday the weekly market was well 
attended and inquiries were numerous, but the amount 
of business transacted was not large. The tone, however, 
was very cheerful. A few lots of No. 3 g.m.b. Cleveland 
pig-iron changed hands at 43s. 3d. for prompt f.o.b. 
delivery, and there were several makers who asked 
43s. 6d. for that quality. There was some inquiry for 
forward delivery, but buyers and sellers alike were some- 
what chary about doing business, and very few contracts 
ahead were entered into. Grey forge iron was in poor 
demand, and was quoted 41s., but business was done at 
40s. 6d. No 1 was obtainable at 45s., so that it will be 
seen that No. 3 is relatively much dearer than other 
qualities. This state of affairs is accounted for by the 
fact that No. 3 is very scarce. Prospects for the future 
are regarded by most people concerned in the trade as 
better than they were a little while ago, but affairs are 
considered by many to present a very uncertain appear- 
ance. Cleveland warrants yesterday were steady through- 
out the day, and few transactions in them were recorded. 
Buyers offered 43s. 14d. cash for them, but there were no 
sellers under 43s. 3d. Holders of Middlesbrough warrants 
were not at all anxious to part with what they have, 
believing that by waiting a Little while they will be able 
to realise a better price for them than the figure at 
present quoted. Hematite pig-iron was in moderate 
request, and 54s. was the quotation for mixed numbers 
of makers’ east-coast brands. To-day the market opened 
quiet with very little doing, but later in the day affairs 
improved somewhat and prices advanced slightly. Buyers, 
however, did not care about giving more than 43s. 3d. 
for prompt delivery of No. 3, but sellers who would 
accept less than 43s. 3d. were difficult to find. Middles- 
brough warrants closed 43s. 4d. cash buyers. 


Manufactured Iron and Steel.—In the manufactured 
iron we are glad to be able to report some improvement. 
A few orders have recently been placed, and. producers 
have put up the prices of some classes of materials. Most 
of the works present a busy appearance. Common 
bars are 5/. 12s. 6d.; ship angles 5/. 5s., and makers 
now ask 5/. 10s. for ship plates—all less the customary 
2} per cent. discount for cash. The steel industry is 
rather quiet, but prices are fully maintained and pro- 
ducers speak hopefully of the future. Certainly, the 
outlook is a little better thaa it has recently been. Heavy 
sections of rails are still quoted 5/. per ton at works, and 
other quotations are unaltered. 

Enginecring and Shipbuilding.—There is some improve- 
ment in these industries. It is said that during the past 
month orders have been booked for several new vessels 
on the north-east coast from Blyth to Whitby. The 
majority of the vessels average 3500 tons gross register, 
The orders have been placed principally in the Hartle- 





pools and on the Tees; two have been booked at Whitby, 
and a few at Sunderland and on the Tyne. It is reported 
that a company is being formed which has provisionally 
booked orders for six additional steamers. There is thus 
an improvement in the shipping trade, and the general 
opinion in commercial circles is that there will be a better 
autumn trade. Shipbuilders, it is said, have many 
inquiries. One firm alone in a single week gave quota- 
tions for tonnage representing an aggregate value of 
500,000/. It is believed that the bottom of the present 
depression has been touched. 


The Consett Iron Company.—The directors of the Con- 
sett Iron Company, Limited, have resolved to recommend 
to the ordinary general meeting on August 16 next the 
payment of a dividend of 1/. 17s. 6d. per share on the 
old shares, and 1/. 9s. 4d. per share on the new shares. 
A dividend of 4s. 3d. per share will also be recommended 
to the meeting of the Consett Spanish Ore Company 
Limited, to be held the same day. 








NOTES FROM THE SOUTH-WEST. 

Dredging at Swansea.—The Swansea Harbour Trustees 
are trying the dredging system of Mr. Tydeman, engi- 
neer of the East and West India Docks. The principle 
is to disturb, by means of water thrown on to the bed of a 
channel with great force, the silt which accumulates with 
the incoming tide, so that the outgoing tide may carry it 
away. With this object a frame fitted with twelve nozzles 
is lowered to the bed of the channel, and water delivered 
through them at a minimum of six tons = minute at a 
pressure of 1200 Ib. to the square inch. This system has 
been used at Tilbury with successful results, while the 
cost of dredging has been reduced from 1200/. per week to 
271. per week. At Swansea 150/.-per week has hitherto 
been spent in dredging the pi nett 


Pontypridd Water Works Company.—The directors of 
this company have issued their report for the last half- 
year ending June 30. They state that after payment of 
interest on mortgages and providing the al Selle 
for the preference stocks, there remains a balance of 
20811. 12s. 7d., out of which they are pleased to recom- 
mend a dividend at the rate of 8/. per cent. per annum on 
the ordinary share capital, 7/. per cent. per annum on the 
new ordinary share capital, and an additional 5/. per 
cent. per annum on the original stock, free of income-tax, 
absorbing 1568/. 18s. 2d., and carrying forward 512/. 14s. 5d. 
to the next half-year. The number of new services fixed 
during the half-year is 185. A new tank has been com- 

leted on Craig Hannah, Pontypridd, to serve the high- 

evel houses, and a new reservoir is about to be constructed 
to meet the requirements of that neighbourhood. 


The ‘“‘Lapwing.”—The Lapwing, gunboat,’went through 
four hours’ basin trial at Keyham on Monday. She deve- 
loped 530 horse-power at two-thirds pressure, so that 
there is every reason to expect that she will increase her 
horse-power to 720 on her trial in the open. The Lap- 
wing’s engines were constructed at Keyham factory, 
under the superintendence of Mr. Robb and his foreman 
Mr. Fowler. 


Bristol and South Wales Railway Wagon Company, 
Limited.—The directors of this company state in their 
half-yearly report that after carrying 1000/. to the con- 
tingent fund, the revenue account showed a dispusable 
balance of 6200/. From this they recommend a dividend 
at the rate of 10 per cent. per annum, free of income-tax, 
carrying forward 1100/. to the current account. The 
rolling stock of the company now consists of 13,000 
wagons and carriages, and 22 locomotives. 


The Electric Light at Exeter.—The Exeter Electric 
Light Company held its second annual meeting on Tues- 
day, Mr. W. iL Ellis in the chair. The directors’ report 
stated that the central station had been thoroughly fitted 
up, the plant laid down being of the highest possible 
efficiency and in excellent working order. The accounts 
showed a profit of 165/., which the directors recommended 
should be carried forward. There was every reason to 
expect that during the next six months all the additional 
lights the machines were capable of supplying would be 
taken up, and if so this would result in a good dividend. 
The company had given preliminary notice of its inten- 
tion to apply for a Provisional Order, which, if obtained, 
would enable it to extend its operations and to place its 
mains underground. The total paid-up capital of the 
company was 8964/. The chairman, in moving the adop- 
tion of the report, said he did not think people would go 
on shortening their lives and destroying their health . 
the use of gas. The time was not far distant when the 
use of gas would be looked upon with horror. The 
directors looked forward with confidence to a much greater 
use of the electric light in Exeter. 


Teignmouth. — The Teignmouth Quay Company, 
Limited, decided on Thursday to borrow 6000/. for the 
completion of bad works. It was stated that Lord Clif- 
ford Chudleigh had viewed the quay and expressed him- 
self satisfied. 


Rhondda and Swansea Bay Railway.—The line was com- 

— on Friday, and all that is now required is the 

rd of Trade’s sanction for the commencement of pas- 
senger traffic throughout. 


Taff Vale Railway.—The directors recommended a divi- 
dend for the past half-year after the rate of 74 per cent. 
per annum on the 10/. ordinary shares and 3 percent. per 
annum on the ordinary stock, 1889 (equivalent to 74 per 
cent. per annum on the old stock), carrying forward a 
balance of 319/. to the current half-year. The company’s 
receipts from mineral traffic in the first half of this year 
were 277,250/., as compared with 339,653/. in the corre- 
sponding period of 1889, showing a falling off of 68,4032, 




































































































128 ENGINEERING. [Auc. 1, 1890. 








ELECTRIC LIGHTING INSTALLATION AT MR. D’OYLY CARTE’'S NEW THEATRE. 
MESSRS, B. VERITY AND SONS, ENGINEERS, LONDON. 
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Tus large and important installation is now com- | its own bedplate. 
The electric light will be used exclusively in | pletely isolated from the walls for the purpose of 


pleted. 
every part of the house and for every purpose, includ- 
ing 1000 lights for stage lighting, foot-lights, battens, 
projectors, &c., even to the heaters for curling-irons. 
The general arrangement of the machinery is clearly 
shown in the illustrations, Fig. 2 isa ground plan of the 
engine and boiler rooms, Fig. 1 is a longitudinal section 
through these rooms, and Figs. 3 and 4 are cross-sec- 
tions through the boiler and engine rooms respectively. 
There are three Willans compound engines each indi- 
cating 135 horse-power. On the bedplate of each is 
carried a Siemens shunt-wound dynamo driven direct 
at a speed of 350 revolutions per minute, giving an 
output of 650 ampéres, the electromotive force being 
110 volts, 


Each engine has a steam separator fixed on 


iler Room. 
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The engine foundations are com- 


insuring freedom from vibration in the main building. 

Steam is supplied by three powerful locomotive 
boilers, at a working pressure of 140 lb. per square 
inch. The flue from each boiler is carried by a down- 


take into the main flue under the floor ; the dampers | 


are in the downtakes, and are worked with a long rod 
from the firing end of each boiler. The steam main is 
of wrought iron with copper expansion joints between 
the boilers and copper branches to each engine. 

Three Berryman heaters have been put in, one for 
heating the boiler feed water, and the other two for 
circulating hot water for heating coils and lavatories. 


Behind the heaters is a wrought-iron feed tank, | 


arranged with a grease-separating apparatus, and on 


fe . i "| Fig. 4. Cross Section thro’ Engine a 
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Pet 


one end of this tank the boiler feed pumps are placed. 
These are quadruple-acting, and are in duplicate, each 
set being capable of supplying the boilers under full 
load, They are arranged to pump through the heater 
at boiler pressure, but alternate connections are pro- 
vided for pumping direct into the boilers should neces- 
sity arise. 

The exhaust main is of cast iron, and a separate branch 
from each engine conducts the steam to the main, 
whence it may be passed either through the heaters or 


| directly to the atmosphere, the manipulation of two 


simple valves effecting the double purpose. When the 
engines are not running, live steam can be used in the 
heaters. 

In addition to the above plant two sets of storage 
batteries are used for supplying current to the offices, 
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&c., during the daytime, and are so arranged that they 
can be connected up into three sets of 72 volts each, so 
that they may be charged off the 110-volt circuit 
during the night and discharged at 110 volts in the 
daytime. 

n the ventilation of the theatre three Verity silent 
air propellers are used, each driven by an independent 
electro-motor, two of them exhausting foul air from 
the auditorium and one for forcing fresh air into the 
building. After leaving the fan the air passes over a 
coil of pipes and along conduits in the basement, and 
enters the auditorium at suitable places. The coil can 
be used either for heating or cooling the air. 

The whole of the work in connection with this 
installation has been carried out from the designs and 
under the superintendence of Messrs. B, Verity and 
Sons, of King-street, Covent Garden, who have also 
erected this compact and powerful plant. 





LESSONS FROM THE “CITY OF PARIS.” 
To THE EDITOR OF ENGINEERING. 

Srr,—As far as we in America can judge, the steamer 
City of Paris has not only been to the world an object 
lesson of how to make the fastest and perhaps the safest 
vessel afloat, but through her recent accident has taught 
-" that we should do some things that we have left un- 
done. 

Among these (to begin at the supposed source of the 
breakdown) is to so arrange the outboard section of the 
shafts of twin-screw steamers that no damage may be 
done should some rear bearing again wear down several 
inches, and again put bending stresses too great to be 
borne upon an otherwise strong shaft. The most obvious 
cure for the difficulty would be to put some kind of a 
universal joint immediately in the rear of the bearing in 
the skin of the vessel. It is true that there are grave 
difficulties in making a joint of this kind of suffi- 
cient strength and durability, and one withal which will 
not be too bulky and heavy. It must be remembered, 
however, that it need have but very little amplitude of 
motion, and that its joints would be called into action only 
in cases of emergency. Furthermore, it can be close up to 
the bearing in question, and can be protected from ob- 
structing the water by a shell extending from the hull of 
the vessel. This is merely thrown out as a suggestion, 
and it remains for professional shipbuilders to see whether 
it can be made practicable. Although an accident of this 
kind has never happened before, it must be remembered 
that we have had but a short experience with twin-screws, 
and that they are peculiarly liable to such trouble, owing 
to the rear bearing being so far outside the ship’s hull, in 
a position where it cannot be frequently inspected and 
lubricated. 

The next lesson we should learn is to have, at any cost, 
a governor (and one that will govern), so that a broken 
shaft, or any other little error occurring in the rear of the 
vessel that will cause racing, may be checked off, so to 
speak, before further damage is done. In addition to 
some conventional form of marine governor, a supple- 
mentary detective governor might easily be arranged to 
work electrically, in case the other one failed, and this 
should, of course, like all other electrical safeguards, be 
so contrived that a failure of the batteries or a broken 
conducting wire would bring the apparatus into opera- 
tion. 

A third lesson should teach us to make the partitions 
between the two engines, in this class of steamer, much 
stronger at the parts within range of flying connecting- 
rods, &c., and of double thickness, the walls being as far 
apart as possible, so that if one becomes punctured, the 
other is quite unlikely to be reached injuriously. All 
doors or other openings through this longitudinal bulk- 
head, below the water line, should be absolutely avoided ; 
for although in this case the door was, I believe, closed, 
yet it might easily have happened that it could not be, 
and thus both engines instead of one would have been 
stopped, even if the bulkhead had not been punctured. 

A fourth lesson should show us how to so arrange the 
condenser pipes and other openings through the skin 
of the vessel, that it would be impossible for her to 
scuttle herself in cases of this kind and other acci- 
dents where the pipes are broken by violence. This 
is not very difficult to accomplish with the outflow- 
ing pipes, because a simple check valve, operated 
inwardly by the sea, can be made strong enough and 

laced close enough to the outer skin to avoid proba- 
bility of damage. The inflowing pipes are, of course, 
not so easy to manage, as automatic valves are frequently 
a delusion and a snare, and it is unlikely that the proper 
person will always be on the spot to operate hand-closin 
valves. The following suggestion may not be practi- 
cable, but I offer it for the consideration of those who are 
experts in marine engine designing, in case there may be 
some points of value therein. It 1s that every large in- 
flowing pipe may be made of copper, steel, or other non- 
brittle material, and be run up to form the first leg of a 
a close inside the outer skin of the vessel to a point 
above the water line, being made very strong up to this 
point, and along the U-shaped curve through the inner 
skin, where it can be connected wd a short section of pipe 
which is much weaker than any other part of the construc- 
tion to thedownward extending second leg of the syphon. 
Thus the first, outward, leg would be unlikely to receive 
damage on account of its extra strength and by its being 
protected by the inner skin of the vessel, while if anything 
was torn loose at the bottom of the inward leg the breakage 
would probably occur by its own leverage at the weak 
point above referred to. This would absolutely prevent 
the sea water from entering unless the weak part of the 
pipe should remain intact and the strong part at the 





bottom be broken below the sea level, allowing the pipe 
to act as a true syphon, which would a@ very impro- 
bable occurrence. ee could of course be an additional 
safeguard provided by the insertion of an automatic or 
hand-worked valve, or both, in the upper curve of the 
syphon, which would be in a convenient situation to be 
reached from the deck above. 

Iam prompted to send these hints, which I only offer 
for what they are worth, because I feel particularly inte- 
rested in the vessel in question, having crossed in her upon 
her fastest voyage but one (and lacking only four minutes 
of the time of that), and having thereupon particularly 
admired her arrangements for speed, safety, and stability. 

If it be said, in general, that the accident in question 
is entirely unique, and one not likely to happen again in 
a lifetime, it may be replied that it is one that any twin- 
screw steamer is especially liable to, and that there is no 

articular reason why the other shaft and engine of the 
ity of Paris should not at any time imitate the perform- 
ances of their mates, Now that we have proved the 
eneral good qualities of this comparatively new type of 
at, it clearly behoves us to take every possible precau- 
tion against all weak points that may have been developed 

therein. 

OBERLIN SMITH. 
Bridgton, New Jersey, U.S.A., July 22, 1890. 





THE EDUCATION OF ENGINEERS. 
To THE Eprror oF ENGINEERING. 

Sir,—I have read with very great interest your excel- 
lent leader on the ‘‘ Education of Engineers,” as well as 
the letter which caused its appearance. As a discussion 
of the subjects to be taught, on what is commonly called 
the “‘ modern side ” of a school, your article leaves little 
to be desired, and yet it fails of any suggestion likely to 
remedy the present discontent of parents with the system 
of education in fashion to-day, and I hope you will allow 
me, a schoolmaster of twenty years’ experience, to indi- 
cate where the chief evil lies, and what may be done to 
remedy it. This is less in what is taught than in who 
teaches, and how. It seems almost incredible, but it is 
nevertheless a sad fact, that England is the only impor- 
tant country in Europe in whee a schoolmaster is not 
required by law to have learned his business before he 
attempts to practise it. This, if he ever learns it at all, 
he learns at the expense of his pupils. Until every 
teacher is required by law to be trained and registered, 
and every master who keeps a school to be licensed as 
well, it is idle to express dissatisfaction with our schools. 
A short Bill was introduced into Parliament for this end 
by Sir Richard Temple during the present session, but 
was talked out on a Wednesday afternoon. The time 
wasted in one week in asking useless questions would 
have sufficed to pass it after full discussion, but as it was 
only a useful piece of domestic legislation and afforded no 
opportunity of a score to either party, it had no chance, 

As very few of our teachers have ever learned their 
business it is not surprising that the pupils are not taught 
how to learn. Your leader says very rightly, ‘The first 

ears at school should be devoted to teaching him how to 
earn, how to use his senses, and his intellect ;” but this 
is the one thing which teachers cannot do. They begin 
at the wrong end and set a poor little boy down to learn 
his Latin declensions out of a book, and a little French 
out of a book, and to do sums out of a book, and to learn 

eography out of a book, and that book is seldom an atlas. 
ff a teacher knew his business he would give the class a 
lesson at the blackboard first, and let them read the book 
afterwards to refresh their memories; as it is the r 
little fellows are crammed with knowledge like Strasburg 
geese with Indian corn, until they become as intelligent 
as phonographs, able to repeat what has been put into 
them and no more. Their faculties of observation and 
reflection are left wholly to chance. 

As the question is one of importance to every father, I 
hope that you, Sir, and all the fathers who read your 
ma hn paper, will clamour for registration until the 
small band of schoolmasters who are determined to get 
legal recognition and qualification for the members of 
their profession are enabled to do so. 

Fearing to trespass further on your space, 

T remain, Sir, aces | yours, 

Richmond, July 28, 1890. . A. OSBORN. 


To THE Eprror oF ENGINEERING. 

Srr,--I wonder whether you cannot, perhaps with the 
co-operation of your readers, supplement your very valu- 
able article of this week with names of schools where such 
an ideal education can be obtained. 

I have been looking for such for a year or two, and have 
not yet found one. (My inquiries have been chiefly in 
London or immediate neighbourhood). If they exist it 
would be of the greatest public service to make them 
better known. ar . 

I have long been most strongly of opinion that science 
teaching, taught scientifically (as you so well describe in 
fact) is an enormously better instrument of education 
than classics, founding my opinion partly on analysis of 
the parts of my own school career which stand out as 
epochs, and those which I recall as dreary blanks, and 
partly on observation of and inquiry into other men’s 
educational history. ; : 

But where are he schools that teach systematically in 
the true scientific manner? There may be one teacher 
who does so in a large school, but the bulk of the staff 
whether they teach ‘‘ science ” or classics appear to be as 
unscientific as they were thirty yearsago. 

I do not care for my boys to learn any Latin or Greek, 
and even prefer they should not, but it looks as if I must 
all the same consent to their doing so, and what is worse, 
ge that alone, because there is nothing better to 





I donot refer to colleges. There are a few science 
colleges of various merit, and there are Kindergarten 
schools and Kindergarten private teachers, but what is 
there first-rate for the years between these two? If there 
are such I call upon you and all those of your readers who 
know them to proclaim their names for the public benefit, 
without fear of | being accused of advertising. I am sure 
they will not be so numerous that you cannot afford to 

ive a full list of them, though I hope the list may be 
onger than I expect, 

I was very glad to see the subject broached in your 
columns, and am sure that many others beside myself have 
not been silent for want of interest in the subject, but 
because they were more inclined to ask questions than to 
answer them. 

Yours faithfully, 

July 26, 1890. te 








WHAT IS MECHANICAL ‘* WORK?” 
To THE EpiTorR OF ENGINEERING. 

Srr,—Your reviewer is completely wrong on the subject 

of mechanical work. 

he mechanical work done by any force is the product 
of the magnitude of that force (as measured by the accele- 
rations communicated by it to a given mass in the unit of 
time), by the distance travelled over by its point of applica- 
tion, in a line with or parallel to its direction. 

The work performed by a falling body is equal to its 
weight (mass multiplied by acceleration) multiplied by the 
height through which it falls, which product equals one- 
half the variation of its vis viva, between the two posi- 
tions considered. 

Your reviewer is in error as to the absence of resistance 
in this case. The resistance is that of the moving mass 
to further acceleration. Itis constant and due to inertia, 
or to speak more correctly, to the simple fact that a cer- 
tain mass of matter has to be pushed forward with a 
constantly increasing velocity. 

If the velocity were constant and the resistance nil, 
then indeed no work would be done because no force 
would be exerted. 

Of course in a train travelling at a uniform speed the 
work done consists wholly in overcoming resistances, but 
as a fact the question may be summed up as one of vary- 
ing velocities—resistance need not be considered at all in 
the definition of work. 

Yours truly, 
REFLEX, 


To THE EpITorR OF ENGINEERING. 

Srr,—Your correspondents “‘Toonam” and ‘F s= 
4mv*” appear so confident that the controversy is 
settled, and nothing remains but to sweep up the frag- 
ments of your Reviewer, that I feel I must first apologise 
to them for not recognising so plainly as they do my hope- 
less condition, and then put before them a few reasons for 
not regarding it as quite so hopeless after all. 

‘*¥'s” has the preference, and to his remarks I shall 
chiefly confine myself, since the others have added 
nothing to the question ; I will also endeavour to put the 
questions between us as fully and fairly as possible, in 
order to avoid any necessity for further controversy, as I 
find the present discussion seriously interferes with my 
present occupation of constructing with the aid of juve- 
nile assistance important engineering works in that 
unstable material on which your correspondents evidently 
think the foundations of my mechanics are laid, viz., 
sand. I can assure ‘ B. M.” that a most important em- 
bankment was washed away, and obloquy brought on the 
writer, solely by those millions of ergs which he so ruth- 
lessly cast at me ; while I was endeavouring to realise the 
effect of an erg, and hence deduce that of ‘'1.79 x 10°,” 
the seas rose, and the aforementioned embankment for 
which I was responsible vanished. 

Now to commence seriously, I wish to point out to 
‘“ Fs ” that he not only upheld Dr. Evers in saying that 
‘*gravity does work,” but he also said that I was in error 
in using a ‘‘ partial definition sometimes given, viz., ‘a . 
force is said to work when it overcomes resistance,’” he 
giving as what he, I presume, considers a correct definition 
taken from Garnett. Let us first settle this point. 

Rankine separates the forces acting on a body into two 
distinct sets, viz., those which assist the motion, Efforts, 
and those which resist it, Resistances. 

An Effort moves its point of application and Everts 
Energy ; the point of application of a Resistance is moved 
against it, and Work is done against the Resistance. 

Garnett and many other writers of elementary text- 
books lump together these two things, which Rankine 
—” separates, and calls them both by one name— 

ork. 

I gave Rankine’s definition of work; “‘ F's” says it isa 

artial one, that it is the source of my error, and sets 
forth the opposing definition of Garnett; and so far I 
claim that Ttollow Rankine and that ‘‘ F's” not only does 
not follow but is opposed to him. 

So much for the point to which I directed my former 
letter, and which To notice ‘‘ F's” entirely avoids in 
his last (July 25); and we will next consider whether we 
will call the quantity F's or 4 mv? ‘‘ work of acceleration” 
or not. 

Tam perfectly aware than Rankine speaks of it as work, 
and he speaks of the resistance of acceleration so that it 
does not contravene his definition, and had ‘‘ F s” origi- 
nally been content to confine his objection to this fact, I 
should not have troubled to enter into a controversy 
about it, because, as I stated (July 18), I do not consider 
the error (assuming it be one) at all serious; but as I 
have stated hedid not so confine himself, and ‘‘hence these 
tears. 

But I am quite prepared to contest this point with 
“Fs” and also “Toonam.” If ‘‘Toonam” had read 
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Article 100 instead of stopping short at 99, he would, I 
imagine, not have written his letter. In Article 100 
Cotterill distinctly restricts the meaning of the term 
‘‘work done” to resistances other than those caused by 
inertia, and this is the exact definition I always use ; in 
fact, considering that for 99 per cent. of my knowledge of 
mechanics I have to thank the teaching of Professor 
Cotterill, it would be strangeif I preferred any other. 

It may be that ‘‘Toonam” will object that Professor 
Cotterill calls his restriction a ‘‘convention,” but this 
whole controversy is, I would remind ‘‘Toonam” and 
“*B. M.,” about a convention, and the question is shall 
we follow the elementary dynamical text-book convention 
and call every product of force into distance, work, or shall 
we follow Rankine in separating clearly energy exerted 
from work done, and Cotterill—not in opposition to Ran- 
kine as I contend “‘ Fs” is, but in extending still further 
Rankine’s principle of giving distinct names to different 
things—in confining work done to the overcoming of ex- 
ternal resistances. 

Only two points remain to notice. First, ‘‘ Toonam ” 
fears I have not laid hold of the conception that matter 
offers resistance to change of motion. I know matter 
does resist change of motion, and so does every urchin 
who can throw a stone; further I can calculate how 
much resistance a given mass offers to a given rate of 
change, and no doubt socan “* Toonam ;” but if ‘* Toonam” 
means that I do not know how matter resists, then I agree 
with him, and I do not believe ‘‘ Toonam ” does so either. 

Next, ‘‘B. M.” says confusion will result from my method 
of restricting the meaning of ‘‘ work done.” Now I have 
known plenty of confusion arising from extending the 
meanings of words, but I never yet knew of a case in 
which restriction produced confusion ; in fact I always 
thought that the more strictly defined the meaning of a 
word was, the less the confusion which could be produced. 
At any rate, ‘‘B. M.” will see that Rankine restricted 
“* work done” to just half of his definition, and gave the 
name ‘‘energy exerted” to the first half, and I fancy 
Rankine knew fairly well what tended to clearness ; the 
same remark applies to Cotterill’s still further restriction. 

I trust I have fairly met my assailants in the preceding ; 
Ihave not given extracts because, like ‘‘ Toonam’s,” they 
may be demolished by the next article, but I have fairly, 
I think, represented the method of Rankine and Cotterill 
as opposed to Garnett, &c. If either of your correspon- 
dents dispute any of the statements in this letter, I will 
endeavour to answer them ; but for reasons indicated at 
the commencement of the letter I must decline to discuss 
the general question as to which is the better, with the 
inevitable “‘ action and reaction” which is bound to make 
its appearance, Newton’s second and third lawa, &c. 

Yours truly, 
THE WRITER OF THE REVIEW. 








ENGINEERS FOR THE ROYAL NAVY. 
To THE EpIToR OF ENGINEERING. 

Srr,—It appears from the papers that Lord George 
Hamilton declines to increase the pay of the naval engi- 
neer officers because there is an unlimited supply of 
candidates for that branch. 

That in such a vast engineering community as this 
there is almost any number of highly-qualified young 
engineers possessing all the qualifications of the kind 
described in the Admiralty circular, sent to Mason College 
last year, goes without saying. 

3ut who is going to sea in all climates at twenty-three 
years of age for a little over 100/. a year, and serve till 
forty for something under 300/., or till fifty for 400/., with 
the off chance of premature extinction by a shell or bullet 
from an enemy ? 

Of the five men who competed at Greenwich this June 
for fifteen appointments as probationary assistant engi- 
neers, it appears that two succeeded. You may perhaps 
be interested to know that one of them is a Whitworth 
scholar. Now for these scholarships last year 124 candi- 
dates competed, and any of these could have at least 
passed for the Navy. 

But perhaps the First Lord means to lower the stan- 
dard rather than give a fair remuneration for such men 
as are wanted. 

Either training for anything or anybody is a pretence, 
or this will be bad for the service, while it will be excep- 
tionally rough on the engineers already in the Navy who, 
on account of the superiority of the Government training, 
have been excluded from the Whitworth examination 
since 1872. Your obedient servant, 

WHITWORTH ScHOLAR. 
Birmingham, July 24, 1890. 





MISCELLANEA. 

Tue directors of the North London Railway Company 
propose to recommend a dividend for the current half- 
year at the rate of 74 per cent. per annum, placing 10,000/. 
to the reserve fund and carrying forward 61861. 


The first railway company that has yet been organised 
by native Hindoos is about to construct a line about 30 
miles long from Tarkessur to Tribeni Ghat, in Bengal. 
Several leading natives have joined the board of 
directors. 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom for the week ending 
July 20th, amounted, on 16,2244 miles, to 1,506,7401., and 
for the corresponding period of 1889, on 16,0754 miles, 
to 1,422,562/., an increase of 149 miles, or 0.8 per cent., 
and an increase of 84,178/., or 5.9 per cent. 

The Belleville water-tube boilers have been su plied 
to the following French cruisers: F. V. Cilan, Hiron- 
delle, Rigault de Genouilly, Alger, Léger, Lévrier, 
Chanzy, Charnier, Latouche Tréville, and to the ironclad 








Brennus. The Russian ironclads the Proziadski and the 
St. Cinine, have also been supplied with these boilers. 

According to the Allahabad Pioneer, the largest reser- 
voir or artificial lake in the world is the great tank of 
Dhebar, 20 miles south-east of Udiapur, Rajpootana, 
which covers an area of 21 square miles. The masonry 
dam is 1000 ft, long by 95 ft. high, 50 ft. wide at the base, 
and 15 ft. at the top. 


The Chicago City Council have voted the use of a por- 
tion of Lake Michigan, in front of Chicago, as the site for 
the World’s Fair in 1893, advancing 2,000,000 dols. for the 
necessary filling, with other preparations of the ground, 
250 acres being thus obtained from the lake. An addi- 
tional surface for buildings will be Jackson Park, five 
miles to the south. 


The high rates of iron have shown themselves in a re- 
markable way in connection with the Consett Iron Com- 
pany, Limited, which, with a paid-up capital of 700,000/., 
made a net profit of 366,000/. for the year ending June ; 
334 per cent. is paid in dividends, leaving a balance of 
134,000/., which is applied for enlarging works and buying 
collieries. In 1889, 20 per cent. was paid. 


The second ordinary general meeting of the Naval Con- 
struction and Armaments Company was held at the 
Cannon-street Hotel on Monday last, when an interim 
dividend at the rate of 10 per cent. per annum was 
declared for the past six months. The chairman stated 
that the profit for the past year had been 40,086/., 
and —_ the work at present in hand exceeded 1,000,0000. 
in value. 


The first bore-hole which is being put down for the 
purpose of ascertaining the character of the strata through 
which the tunnel for the proposed Niagara Water Power 
Company’s works has been carried toa depth of 214 ft. 
At 142 ft. depth the drill passed through the upper 
stratum of hard grey limestone into hard blue ine, 
which ceased at a depth of 203 ft., wherelimestone was 
again met with. A second bore-hole is being put down 
further up the river. Preliminary work on the tunnel 
has been begun and it is expected that formal commence- 
ment will be made on the 12th prox. 


The Pennsylvania Railroad Company have lighted up 
their extensive coal wharves, yards, engines, and depdts 
at Philadelphia by eighty arc lights. ‘The best results 
are, it is said, obtained with the 10 ampére long arc 
lamps, or with 40 to 50 volt lamps set on poles 35 ft. high 
and from 400 ft. to 600 ft. apart. Clear glass globes give 
the best illumination, but the unshaded glare of the arc 
is very trying to the eyes of the train men, and hence 
half-ground globes have been adopted. The use of the 
light has led toa great saving in time and money, and 
also in a marked reduction in the number of accidents to 
train men. 


The Canadian Railway statistics for 1889 show that 
there are 13,325 miles of completed road in the Dominion, 
and 416 miles under construction, representing a paid-up 
capital of 152,115,289. In 1889 the working expenses 
were 6,207,609/., and the earnings 8,429,923/., leaving a 
net income of 2,222,314/. Over the 12,628 miles in actual 
operation last year 12,154,051 passengers were carried, 
and 17,928,626 tons of freight. It may be mentioned 
that during the past ten years the mileage of railways in 
the Dominion has more than doubled, while forty-six 
years ago there were only 16 miles of railway in opera- 
tion over the whole of British North America. It is cal- 
culated that there is now one mile of railway to every 
375 inhabitants. 


A meeting was held at Leeds on Monday last to com- 
plete the arrangements for the reception of the British 
Association in September. The guarantee fund now 
amounts to 6544/., and the committee have decided to 
make a call of 50 per cent., which will, the —— 
suffice to cover expenses. The Victoria Hall will be 
used for receptions, and a temporary t and tele- 
graph office will be established there for the convenience 
of the members. A large number of excursions have been 
arranged for, to different interesting localities in the 
neighbourhood, as well as to a number of the most 
important mills and workshops. Ahout 500 members of 
the members of the Association have already intimated 
their intention to be present. 


Mr. Young, the British consul at Bilbao, in his last 
report, dwells on three important points connected with 
the trade of the port and district. (1) The magnitude of 
British shipping at Bilbao, represented by 2013 vessels 
and 2,220,545 tons register, an amount vastly beyond the 
total annual tonnageof British shipping at any other foreign 

rt in Europe, with, perhaps, the exception of Antwerp. 

2) The numerous railway works and other commercial 
undertakings now in course of development, and offering 
a field for British enterprise. (3) The continued activity 
of the iron ore trade, as shown by the fact that 2,770,125 
tons of ore were exported last year to Great Britain 
alone. British tonnage is more than two-thirds of the 
total tonnage, Spanish and foreign, entering the port, 
and the export of iron ore to this country is more than two- 
thirds of the whole export. 

A steam lifeboat, which was recentl 
Messrs. Green, of Blackwall, London, has just run a 
three hours’ trial trip on the Thames. The new craft is 
designed on a similar plan to the ordinary boats of the 
Royal National Lifeboat Institution, and is built of steel 
with fifteen water-tight compartments. The boiler and 
engine-rooms are brought up about 3 ft. above the main 
deck, and are closed by iron covers to the manholes, air 
being supplied by forced draught. The passengers’ space 
is a square space abaft the engines, seated all round, and 
will hold about thirty persons. The mode of propulsion 
adopted is a turbine, taking in water through the bottom 


launched by 





of the boat at its apex, and discharging the water when it 
has attained its maximum velocity through tubular 
orifices on each side. About a ton of water per second 
is discharged. The speed at which the vessel ran was 
over eight knots, and her hydraulic system of propulsion 
gives her great handiness. From full speed ahead the 
vessel can be brought up in thirty-two seconds, and way 
can be got on her again in four seconds. She carries a 
mast with some sail power forward, themast being lowered 
when needful. The new lifeboat has been named after 
the President of the Institution, ‘‘ The Duke of North- 
umberland,” and will be stationed at Harwich. 


_ The inquiry which the Ministry of the Interior for 
Germany has opened in regard to the employment of 
women and children takes the form of a series of printed 
questions, which will be forwarded for answer to owners 
of factories, district and communal officials, and chambers 
of commerce. The questions areas follows: ‘* Will it be 
possible in all the industries mentioned in paragraph 105, 
section 1, of the Bill—(a) to guarantee to the workpeople 
that on each Sunday and holiday they shall have at least 
30 hours’ rest, in the Christmas, Easter, and Whitsuntide 
holidays at least 60 hours, and in the case where two holi- 
days follow one another at least 48 hours; (b) to gua- 
rantee that this period of rest shall begin not sooner than 
six o'clock and not later than midnight un the day before 
such holiday ; (c) to guarantee to the workmen employed 
in the industries numbered 2 and 3 in paragraph 105 (who 
are at work more than three hours on Sundays and holi- 
days) that they shall have 36 hours’ rest on every third 
Sunday or holiday, or 18 to 24 hours’ rest on every second 
Sunday or holiday? Would it be possible, excepting 
always the industries named in paragraph 105, (a) to close 
the sale rooms after 1 p.m., and (b) to limit the work in 
the remaining industries to three hours?” The remainin 
questions deal with the advisability of limiting the work 
ing hours for women, especially in the case of nightwork. 
A series of special questions are also appended in regard 
oo conditions of work in spinning mills and brick 

ilns, 


In a letter to the Times last Saturday, Mr. G. J. 
Symons, F.R.S., gives some particulars of the returns 
from the water gauges in the home counties, during the 
great rain storm of July 17 last. It appears that the 
two abnormal registrations of 4.08 in. in twenty-four 
hours at Fleet-street, and of 2.25 in. in 40minutesat Bisley, 
are erroneous. The highest authentic record is that of 
4.19 in. in twelve hours at Moor Park, Rickmansworth, 
which is twice the average rainfall for the month. 
Although this record heads the list six other returns of 
between 3 in. and 4 in. have been received, and it is 
_—- noteworthy that they are all from stations either 


actually on the banks of the ‘Thames or within three miles 
of it. ‘faking them in the order of amount they are: 
in. 
Buckinghamshire—Langley, near Slough 3.68 
Middlesex—Bellevue, Staines. oe 3.60 
Berks—Cookham, Maidenhead ... 3.37 
Surrey—Cooper’s-hill, Staines... 3.33 
Berks—Portland Place, Reading... 3.24 
East Thor 3.10 


The observer at "poms a measured the fall 
and found : 


four times, 


in. 
17th, 3.30 p.m. to 6.56 p.m. 97 
6.56 7.50 


99 7.50 ,, “a 1.02 
7.50 o. Saat a au - 1.01 
10.50 a 6.30a.m., 18th = & 
Total 3.68 


Mr. Duncan Gillies, the Victorian premier, in moving 
the second reading of the Railway Construction Bill in 
the Legislative Assembly on the 20th inst., claimed that 
the measure had well withstood criticism, but said that 
he recognised the justice of the claims made both in and 
outside Parliament for an increased mileage. In response 
to these demands, therefore, he proposed to provide for 
the construction of 1077 miles of country lines and of 39 
miles of suburban lines, bringing the total of the esti- 
mated outlay, including rolling stock and material, up to 
12,500,000/. The Treasury would also have to supply a 
total sum of 2,000,000/. for completing the equipment of 
the railways, such as the erection of stations and doubling 
the rails on existing lines. The ae pen said the 
premier, would, however, be limited to not more than 
2,000,000/. annually, and a clause would be inserted in the 
Bill to that effect. Consequently the outlay would be 
spread over a period of from seven to eight years. Mr. 
Gillies deprecated the construction of light lines, declar- 
ing that experience showed that they were more costly in 
the end. Admitting that the number of the population 
was most important to the success of the railways, it was 
gratifying to know that the population of Australasia, as 
ascertained by the census, was growing at even a faster 
rate than that of America. There was no reason to fear 
that reasonable railway extensions would not in a few 
years pay well, and pay still better in developing the 
resources of the country. By limiting the annual outlay, 
said the premier, the railways would be enabled to pay 
both the interest and the principal. The speech was well 
received. The proposed annual limitation of the expendi- 
ture is generally approved. 





Tue ‘‘ Pearu.”—The twin-screw steel cruiser Pearl was 
launched on Monday from Pembroke Dockyard. The 
dimensions of the Pearl are: Length, 265 ft.; breadth, 
41 ft.; draught, 15 ft.; displacement, 2575 tons. The 
vessel is fitted with engines working up to 7500 horse- 
power. The engines, which are on the vertical triple- 
expansion principle, were supplied by Messrs. Karle, 
Hull. The Pearl was designed by Mr. W. H. White, 
Chief Constructor at the Admiralty. 
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LOOM FOR WEAVING HORSEHAIR CLOTH. 
DESIGNED BY MR. W. S. LAYCOCK, ENGINEER, SHEFFIELD. 
(For Description, see Page 123.) 
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CIVIL ENGINEERS IN INDIA. 


WHEN the House of Commons, after some oppo- 
sition, consented to appoint a Committee on Sir 
John Gorst’s motion to inquire into a report upon 
the alleged grievances of the uncovenanted civil 
servants of India arising from the change in the 
relative value of gold and silver money and their 
leave and pension rules, it was felt among the 
civil engineers of the Indian Public Works that it 
would be judicious to separate their case from that 
of the uncovenanted service generally, because 
their claims to redress were based on certain 
specific promises made to them by the Secretary of 
State for India so long ago as 1869, and which 
promises were from time to time referred to and 
emphasised by successive despatches and circulars 
down to the present time, whilst the other services 
had no such promises to go upon. Moreover, the 
civil engineers had been distinctly separated from 
the uncovenanted services by orders issued by 
Lord Kimberly, Secretary of State in 1883. 

The Committee appointed by Parliament is—for 
they have not yet, we believe, reported—Sir John 
Gorst, Under Secretary of State for India, chair- 
man; Mr. H. 8S. King, Viscount Baring, Mr. 
Barbour, Mr. Bristowe, Mr. Buchanan, Mr. 
Howarth, Sir W. Plowden, Sir Stafford Northcote, 
Mr. Pease, and Mr. McNeill. 

The inquiry began by a statement of the case of 
the uncovenanted services generally by Mr Jenkins, 
who appeared as advocate for them; and after 
some evidence had been taken from members of 
the police force and the financial departments, the 
case of the civil engineers was opened by Mr. R. 
A. Read, acting as their counsel. The case had 
been prepared and printed in a very concise form, 
the appendices containing the various despatches 
on which the engineers relied, occupying quite two- 
This case is divided into: 
(1) The department and its personnel; (2) the 
change in the relative value of gold and silver 
money ; (3) leave allowances; (4) furlough; (5) 
summary; (6) bases of claims to redress and 
appendices. 

The questions of promotion in the department, 
supersession by military engineers, and the division 
of administrative posts in the service between 
royal and civil engineers, were held to be outside 
the scope of inquiry, and any allusion thereto was 
promptly suppressed. Chapter V. of the case gives 
the summary thus : 

‘‘The civil engineers of the Public Works De- 


*|partment are asking for the fulfilment of the 
0 | promises made to them from time to time by the 


Government of India, which involved the following 
results : 

‘*¢1, That they should be relieved from being sub- 
ject to take their emoluments at the Home Trea- 
sury in a fluctuating currency. 

**2,. That all civil engineers should be placed on 
the furlough rules now enjoyed by the most 
favoured members of their service.” 

Chapter VI., giving the basis of claims to redress, 
commences with the Circular No. 84 of 1869 to 
every engineer in its service, and goes on through 
all the various despatches from then up to 1887, 
which reiterate and repeat these promises, together 
with a letter from Lord Kimberly to Mr. Carbutt, 
who at that time was endeavouring to bring the 
claims of the engineers to notice. 

The full text of this Circular 84 of 1869 was 
written to allay the discontent which was apparent 
in the department between 1860 and 1870, and 
runs as follows: 





‘Para. 3. 


‘‘The Government of India unreservedly de- 
clares its complete confidence in the body of civil 
ehgineers in its service. It has long been, and 
continues to be, the desire of the Government of 
India to recognise their merits and just claims as 
fully as those of any class of its officers, and its 
appreciation of them is sufliciently proved by the 
large addition to the number of civil engineers 
employed under Government during the last two 
years. Further, so far from there being at the 
present time any disposition to depreciate the value 
of the services of the civil engineers, the Govern- 
ment of India has lately had before it proposals, 
which it is hoped will take early effect, for improv- 
ing their position generally, and placing them, in 
respect of their emoluments, on precisely the same 
footing as all other officers employed on the same 
duties.” 


Mr. Read then enumerated the chain of de- 
spatches, all reiterating, or alluding to, this promise 
up to the present time. He showed that the 
Government of India had not carried out the in- 
ducements which led men to enter the department, 
and he proved that the great promise of equality 
for all doing the same work was not fulfilled, 
although the position of some men, notably those 
from Cooper’s Hill, had been improved; and he 
further argued that that in itself led men still to 
believe that Government considered themselves 
bound by that promise. He also showed the 
hardship of having pensions paid in a fluctuating 
currency which has gradually fallen since 1872 to 
the present date, so that a pension of 3000 rupees 
gave 3001. in 1872 and now gives 214l.; that a 
pension is deferred pay in official terms, and all 
who entered Government service down to a few 
years ago were led to believe by advertisements, 
prospectuses, and covenants, that a rupee was 
always to be worth two shillings. Cross-examina- 
tion by the chairman and the members of the 
committee brought out many details as to the 
innumerable rules at present in force in the de- 
partment. It was shown that in some cases civil 
engineers came under two sets of rules; under one 
rule they are allowed to count three years’ furlough 
towards pension; under another set of rules they 
are not allowed to take the furlough. 

After Mr. Read, the various officers representing 
the different sources from whence the Government 
of India Public Works has been recruited were ex- 
amined. These were engineers appointed in England 
by competitive examination between 1860 to 1870. 
Engineers appointed at Cooper’s Hill from 1870 
up to date, and engineers appointed in India from 
other railways and from the Indian engineering 
colleges. It was shown that they were all engaged in 
India in doing the same work, that no distinction 
was drawn between them for promotion or for the 
senior posts, but they had entirely.different sets 
of rules for pension and furlough, contrary to the 
circular issued in 1869, and contrary to the repeated 
advice of those senior officers who had opportunities 
of judging between the different engineers. Again, 
they were all as a body under less favourable rules 
as to pay, pension, and furlough with regard to 
the Royal Engineers who came into the Public 
Works and performed the same work as themselves. 
Kquality was the substance and aim of all these 
claims, while, besides, many pointed out how 
much they had been individually misled by docu- 
ments issued by the India Office in order to induce 
them to enter the department. 

Sir Bradford Leslie, a distinguished engineer, 
then gave evidence to show that the railway com- 
panies in India paid their men more than Govern- 
ment did ; that their furlough rules were the same 
for all their staff, and generally better than the 
Government ; lastly, that instead of a pension they 
had provident funds to which both the engineers 
and the railway companies contributed, and the 
result was a better provision on retirement than a 
pension. He also informed the Select Committee 
that the Institution of Civil Engineers entertains 
a very strong opinion on the questions under dis- 
cussion. 

It may here be remarked that so strong a feeling 
exists that correspondence is now going on between 
the Institution of Civil Engineers and the Secretary 
of State relative to the grievances before the Select 
Committee. This is but natural, seeing that so 
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many of the civil engineers in India are members 
and associate members. Sir Bradford Leslie then 
spoke of the detrimental effect of such a state of 
things, and cited cases of men leaving Government 
service for the companies’ service. 

After him came a retired engineer who entered 
the service before the Mutiny under a covenant 
which distinctly equated the value of a rupee to be 
two shillings, and he gave evidence as to the de- 
ductions which had been made from time to time 
from his pension. The committee room was 
cleared to consider whether this evidence as a 
personal grievance should be allowed, and appa- 
rently the Committee came to the conclusion that 
it should be. 

Mr. Greig was the last witness called for the 
engineers, and he spoke to the inducements held 
out to the various engineers to enter Government 
service being misleading. 

The India Office then put forward Mr. Waterfield. 
He reviewed the various despatches from the time 
of the Hon. East India Company, and endeavoured 
to show that the Government were within their 
legal right in refusing to pay pensions except in 
rupees at the official rate of exchange. He ad- 
mitted that rules should not have retrospective 
effect, which was, with a great many men, a 
matter of much hardship; he also admitted that 
the India Office had given in on certain points as 
to the proper interpretation of covenants when 
legally advised to do so. He endeavoured to keep 
up the distinction between men appointed from 
England and in India, thus emphasising the re- 
commendations of the Public Service Commission 
appointed in India in 1888-89, 

t is, we believe, unlikely that the Committee 
will call any members of the service from India to 
give evidence. Nothing fresh can be stated, and 
the whole subject is so conclusively put in the 
printed case handed in, and so abundantly sup- 
vorted by the evidence given by officers now 
in England, that the Committee consider they 
have enough before them to arrive at a just con- 
clusion. 

That there is a feeling of grave discontent in the 
department has been most amply shown, and the 
sooner it is removed the better. The extra charge 
to the State is not large—about 35,000/. annually— 
to pay all the pensions of the uncovenanted in 
sterling, of which the civil engineers would absorb 
about one-third. The Chancellor of the Exchequer, 
the Right Hon. Mr. Goschen, said, when speaking 
of the discontent in the English postal department 
in the House of Commons only a few days ago, 
‘*discontent in the public service is a great 
calamity to the country”; and what is true of 
England is also true of her dependencies. 





THE CANAL CONGRESS. 


Tne fourth of this series of congresses, of which 
the preceding ones were held in the cities of 
Brussels, Vienna, and Frankfort-on-Maine respec- 
tively, was opened at Manchester on Monday last, 
July 28. With the exception of Spain, Denmark, 
Portugal, Greece, and Turkey, all European countries 
are represented by delegates, either commissioned 
by their governments or elected by the vote of their 
fellow-workers. In addition to these there are a 
large number of members who are in some manner 
interested in the objects furthered by the Con- 
gress. There are thus about 500 men assembled, 
mostly engineers, and whether all the expectations 
raised by the deliberations of so large a concourse 
will be realised or not, there can be no doubt 
that the most widespread interest is now felt in the 
subject of ship canals and of inland navigstion. 
That the successful completion and the financial 
prosperity of such a work as the Suez Canal has 
tended to arouse and keep alive this interest must 
be conceded, and the inception and commencement 
of other and similar works, such as the canals of 
Amsterdam, the Baltic, Corinth, Nicaragua, 
Panama, and last, but not least, of Manchester, 
testify to the fact that railways have not, as their 
promoters had fondly imagined, superseded all 
other modes of locomotion or of transport. It is 
difficult at the present day to conceive why the 
introduction of railways in England, and for that 
matter in most other countries, should have so 
completely paralysed and absorbed the traftic upon 
the inland canals, when, on the contrary, the 
latter might, under proper management, have 
been of the greatest benefit to the railway, 
both by feeding it and by relieving it of so much of 








its traffic as could, without damage or inconvenience, 
be forwarded to its destination at a slower rate of 
progression. Under the pressure of public opinion 
and of competition, railways will in the future be 
probably more inclined to look upon canals rather 
as accessories than as rivals, and a gathering of 
eminent and influential men of all countries, such as 
are assembled at Manchester just now, and who are 
terribly in earnest with regard to the objects they 
have in view, may, very likely, be instrumental 
in bringing about this very desirable state of 
things. 

Sir Michael Hicks-Beach, in his inaugural address 
as President of the Manchester Congress, although 
somewhat apologetic with regard to the paucity or 
total absence of all Government assistance in this 
country, except so much as consisted in the issue of 
a Blue-Book containing statistical matter—more or 
less complete—on canals and inland navigation, 
yet justly laid stress upon the difficulties any 
Government in this free country would prepare for 
itself by seeming to support—with the ratepayer’s 
money—any enterprise, however good and useful, 
in any one part without doing the same for all other 
parts. 

It would be utterly futile to attempt to draw a 
parallel between any two countries, and more so to 
do it between Great Britain and any other country, 
but there can be no two opinions about the fact, 
that England would not be what she is, if the con- 
struction of her canals, her harbours, docks, or 
railways had been left to the initiative, and the 
voluntary support of successive governments. Mili- 
tary roads, arsenals, harbours, and forts have before 
now been constructed by the Government, but 
after making every allowance for such construction 
under great pressure of necessity and of exceptional 
circumstances, private enterprise has invariably 
done the work with greater economy and greater 
efficiency. 

As regards the Congress and its aims and objects, 
these are divided into two main sections: 

1. Engineering ; embracing the construction of 
canals or canalised rivers, ship canals, tidal river 
works and improvements in and regulation of exist- 
ing rivers. 

2. Trading and economy; dealing with the cost 
of management and maintenance as well as the cost 
of transport of goods in comparison with the same 
work done by railways, 

It is now proposed to appoint a permanent Com- 
mittee composed of delegates of all nations in order 
to further collect and disseminate the knowledge 
and experience gained by more frequent intercom- 
munication. 

Many of the papers presented to and read at the 
Congress are of considerable interest, both for 
novelty and for the large amount of information 
they convey, and we propose in an early issue to 
supply a short résumé of the most important of 
these and of the deliberations at the Congress. 

It isa matter of regret that no communication 
has been received from America with regard to this 
subject, although both Canada and the United 
States were invited to contribute an account of 
their experience and their practice in constructing 
inland navigation works. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE summer meeting of the Institution of 
Mechanical Engineers has been held this week in 
Sheflield. The meeting commenced on Tuesday 
last and will finish to-day. The last time the 
Institution visited Sheftield was twenty-nine years 
ago, inthe year 1861. There are a few amongst 
the members who recollect that occasion and their 
memories will show much that has altered since 
then, and yet very much that has remained un- 
changed, for in some respects Sheflield is the 
stronghold of industrial conservatism. 

A strong and energetic working committee had 
been formed to organise the reception of the visitors; 
the Mayor of Sheftield, Mr. J. B. Jackson, being 
the chairman, and the Master Cutler, Mr. S. G. 
Richardson, vice-chairman. The honorary trea- 
surer was Mr. R. A. Hadfield, and the honorary 
secretaries, Professor Ripper and Mr. R. H. 
Radford. 

There were eight papers down for reading on 
the programme, of which the following is a list : 
‘On Steel Rails, considered Chemically and 
Mechanically, ’ by Mr. C. P. Sandberg, of London. 
‘On Recent Improvements in the Mechanical 








Engineering of Coal Mines,” by Mr. Emerson 
Bainbridge,” of Sheftield. ‘‘ Description of the 
Park Gate Iron and Steel Works,” by Mr. C. J. 
Stoddart. ‘‘ Description of the Sheffield Water 
Works,” by Mr. Edward M. Eaton, engineer. 
‘* Description of the Loomis Process for making 
Gas Fuel,” by Mr. R. N. Oakman, Jun., of 
London. ‘‘On Milling Cutters,” by Mr. George 
Addy, of Sheffield. ‘‘On some different Forms of 
Gas Furnaces,” by Mr. Bernard Dawson. ‘‘ On 
the Elihu Thomson Electric Welding Process,” by 
Mr. W. C. Fish, of London ; communicated 
through Professor Alexander B. W. Kennedy, of 
London. Of these papers, however, the first five 
only have been read. 

On the members assembling on Tuesday morn- 
ing last, in the large hall of the Firth College, they 
were welcomed by the mayor, Mr. Jackson, in an 
appropriate speech. An address of welcome from 
the Sheffield Engineering Society was then read by 
Professor Ripper. The thanks of the Institution 
for these civilities were returned by the President, 
Mr. Joseph Tomlinson, and the minutes of the last 
meeting were then read, after which the names of 
the sixty-five new members and associates were 
read out. These formal proceedings having been 
disposed of and the President having taken the 
chair, the meeting proceeded to the consideration 
of the papers, the first two on the list being taken 
at the Tuesday’s sitting. 


Steet Rats. 


Mr. Sandberg’s paper was the first to be heard. 
This we shall print in full, the first part appearing 
in our present issue, so we may at once proceed to 
the discussion which followed. 

This was opened by the author, who read ex- 
tracts from letters he had received from a number 
of persons. Oneof Mr. Sandberg’s correspondents, 
a Swiss engineer, referred to the effect of silicon in 
the manufacture of rails, and pointed out that the 
same beneficial result could be got by adding 
aluminium, one per cent. being sufficient for the 
purpose. As, however, the aluminium was priced 
by this gentleman at 8s. per pound, Mr. Sandberg 
was very naturally of opinion that the price would 
prove excessive. It is evident, however, that there 
was some error in the estimation of the quantity of 
aluminium required ; one per cent, as Mr. Hadtield 
afterwards remarked, being beyond all experience 
an excessive quantity, and adding over 8l. a ton 
to the price of therails. Probably one-tenth of one 
per cent. was intended, the error doubtless having 
arisen in the placing of the decimal sign. Other 
correspondents of the author—amongst them Pro- 
fessor Tiinner—spoke favourably of the Goliath 
rail. Mr. Sandberg also further referred to the 
effect of silicon in the ingot, a point which will be 
found discussed in the paper. 

Mr. Windsor Richards said that the sound 
common sense and moderate views expressed by 
the author in his paper should recommend them- 
selves to all. Some remarks that had been made 
by the author as to the two engineering departments 
of a railway, the rolling stock and permanent way, 
working together in harmony, were, Mr. Richards 
considered, worthy of consideration. Although 
the work of our locomotive superintendents was 
above all praise, there remained a great deal to 
be done in the way of improving the perma- 
nent way before higher speeds, than at present 
in vogue, could be run with safety. He was glad 
to say that Belgium was going ahead in this direc- 
tion, and was putting down heavier rails. Al- 
though Mr. Sandberg had spoken of the other 
dimensions of rails he had not dwelt upon the ques- 
tion of length. Something might be done in this 
direction the speaker considered, for if the joint 
was the weak point, it naturally followed that the 
fewer joints there were the better. In old days 
the length of the rail was 18 ft. but now we have 
30 ft. rails. This was said to be as long a rail as 
could be conveniently handled, but the Italians used 
40 ft. rails, and if Italian engineers and Italian 
workmen could deal with this size surely there was 
no obstacle to Englishmen doing the same. 

Jn speaking of the International Railway Con- 
gress held in Paris last autumn, the author had 
said that no definite chemical composition was fixed 
upon, but a general conclusion was come to that a 
hard rail not only wears best but is also the safest. 
The author had said this was news to many besides 
himself, and he, the speaker, wished to record his 
disagreement with the opinion expressed by the 
Congress. He was really alarmed to see that on 
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the Russian railways the amount of phosphorus was 
as high as .18 per cent., and he thought that such 
a fact might go far to account for the accident 
which happened to the Imperial train some time 
ago. The speaker agreed with the author that a 
good English rail should contain .35 to .40 of 
carbon. He agreed also with the author that .10 of 
silicon was the proper amount, the favourable effect 
ceasing above this percentage. Manganese up to 
1 per cent. does not unfavourably affect the rail in 
a cold state, but when hot an excess of manganese 
may prove harmful. He, therefore, advocated not 
above .75 to 1 per cent. The beneficial effect of a 
suitable percentage of manganese was that it enabled 
a good clean rail to be rolled without surface cracks, 
but this would not be the case if the proportion 
he stated were exceeded. Phosphorus had been 
his béte noir for years. He would keep it as low as 
possible, but it should not exceed one-tenth of 1 
per cent. ; for in any case it makes the steel brittle, 
although a hardener. He had always held that 
applying tensile tests to steel rails was more nice 
than wise. He would insist on chemical analysis 
and the falling weight test, the latter consisting, 
say, of two blows from a 1-ton monkey falling 15 ft. 

Mr. David Evans, of Barrow, was the next 
speaker. The works he was connected with had 
been the first to roll a Goliath rail in this country, 
and since then they had made many others. He 
could testify that there need be no difficulty in the 
process of manufacture of the rails and chairs. 
They had been laid in the Furness Railway, and 
had given great satisfaction. He agreed with what 
had fallen from Mr. Windsor Richards as to the 
percentages of carbon and silicon. He, however, 
read a letter from Mr. Styleman, in which a rail 
was mentioned, which had been in work for twenty 
years, which had .3 per cent. of carbon and .329 per 
cent. of silicon. 

Mr. R. Hadfield said it was important that some 
definite conclusion should be arrived at as to 
the best chemical composition for a rail, consider- 
ing that over 400,000 tons were made annually 
in England, America, and the Continent. Mr. 
Sandberg appeared to think that the longer life 
of the early Bessemer rails was due to the addi- 
tional work put on them by hammering and slow- 
running mills, but the speaker was of opinion 
that it was the effect of higher carbon ; the strain 
at which permanent set took place in hard steel 
being higher than in soft. He was of opinion 
that silicon should be made use of in the manu- 
facture of rails; and he was sure there must be 
an error in the estimation of the quantity of alumi- 
nium spoken of by Mr. Sandberg. As to the 
piping of the ingot, as a steel maker he was glad 
to see the steel pipe in the ingot, as that was an indi- 
cation that the material was of good quality ; at the 
same time the piped part must be removed. He sug- 
gested that the ingot moulds might have asand top, 
which could beremoved, andthe piped partoftheingot 
could then be taken off. It was usual for founders 
to make castings with heavy heads above, and he 
thought the steelmaker might follow the same 
course for a like purpose. He spoke favourably of 
the use of silicon in making rail steel, and recom- 
mended that hardness should be determined by the 
hardness-tester which had been used by Pro- 
fessor Turner, of Birmingham. When locomotive 
engineers gave them an engine which would travel 
in safety at 90 miles an hour, heavier rails would 
come into demand, and then the day for manganese 
steel will have arrived. Some excellent results had 
been obtainod in the latter material, in the matter 
of hardness, in its application to pins of dredgers. 

Professor J. O. Arnold, of the Sheffield Technical 
School, agreed with some of the conclusions of the 
author, but took strong exception to others. The 
author said that the conclusion had been arrived 
at that rails should be as hard as is consistent with 
safety. He thought this paragraph important as 
recognising an intermediate state of hardness. 
The author had spoken of the necessity of silicon 
in order to produce sound steel ; and had said that 
its benefit arose from its affinity for oxygen, 
whereby it had the effect of reducing the oxide of 
iron floating on the liquid steel after the sudden 
blowing in the converter. It formed silica, which 
then takes up more oxide of iron and forms silicate 
of iron or slag, which floats on the top of the 
metal in casting, and absorbs all the carbonic oxide 
gas as it rises, thus making the metal very quiet 
in the mould. With this view the speaker dis- 
agreed. There was no oxide of iron floating on the 
liquid steel, and in the teeming of Bessemer steel 








there was a great evolution of gas from the bottom. 
He regarded the action of silicon as not chemical 
but physical ; the fusion point was lowered, the 
metal became more fluid, and the pipe resulted from 
the escape of the gases. The author stated that 
silicon up to 0.20 or 0.30 per cent. makes the steel 
quiet in casting and free from small honey-combs 
or blisters, but in cooling from a fluid to a solid 
state it draws or shrinks much more than rail steel 
containing only 0.10 per cent. of silicon or less. 
He had further said that it would appear from ex- 
periments made that silicon is of no consequence 
as regards hardness of rails, everything depending 
upon the percentage of carbon and phosphorus. 
These views the speaker said were altogether 
erroneous, and this could be proved by the author’s 
own tables appended to the paper. For instance, 
two tests were made with steel of practically 
the same composition, excepting in the matter of 
silicon, in one case there being 0.13 per cent. 
and in the other 0.27 per cent.; and yet the 
elongation had fallen from 23 per cent. in the 
former case to 14 per cent. in the latter. 
This, the speaker said, was sufficient to prove 
the author to be wrong in his conclusions, 
but he quoted other instances. The author had 
also said that silicon at 0.20 per cent. and upwards 
gives a sound ingot with a clean solid top, which 
rolls out into a rail with fewer defects than steel 
that contains only 0.06 per cent. of silicon, other 
impurities being the same. To this again the 
speaker took exception, and quoted from the 
author’s tables in support of his, the speaker's, 
contention, two examples having .28 and .25 per 
cent. of silicon respectively, showing, when the 
ingot was broken, a hole in the centre, and a bad 
seam in the web of the rail appearing. In con- 
clusion, he thought that .3 of silicon altogether too 
high a percentage and exceedingly dangerous in 
the rail. 

Mr. Jeremiah Head said that the author spoke 
somewhat apologetically of the flange rail and did 
not suggest it should be laid in England. He, the 
speaker, thought that the flangerailgave the best dis- 
position of metal for the purpose required, and he 
came to this conclusion, looking at the matter, not 
as a railmaker, but as an engineer. The broad 
flange at the bottom was a guarantee against the 
rail tilting outward, and it gave more bearing sur- 
face. The double-headed rail was devised with a 
view of turning it so as to use both top and bottom, 
and it was for this reason the form was adopted. 
It was well known, however, that the plan had been 
unsuccessful, because the rail became dented where 
the chair was, but the form had remained. The 
flange rail needed no apology; on the North- 
Eastern Railway there was a section laid with a 
90 lb. flange rail with steel sleepers. He had often 
ridden over this during the last two or three years, 
and he could testify to the great steadiness of 
running when the train got on to that part of the 
line. Something had been said about the desira- 
bility of leaving the matter of chemical analysis to 
be dealt with by the railmaker alone, the engineer 
not specifying what percentages of certain ingre- 
dients the steel should contain. This the speaker 
considered reasonable, for it was in the fulfilment 
of certain conditions of working that the user was 
interested, and he should therefore leave to the 
maker to fulfil those conditions, as represented by 
the physical tests, in the best way he could. 
He looked on tensile tests as unnecessary ; 
what was wanted was absence of brittleness, 
and power to resist abrasion. The former was 
tested by the dropping weight, but he knew 
of no apparatus by which the latter could be 
determined, unless it were Mr. Turner’s machine 
referred to by a former speaker. It was a point to 
which engineers might turn their attention with 
advantage. In conclusion, it should be remembered 
the steel for rails and tyres might be very different 
to that required for other purposes, and what might 
be a good analysis for steel for plates need not be 
desirable for rails. The steel manufacturers knew 
best how to get certain qualities, but if the engineer 
insisted on imposing a certain analysis on the maker, 
he took responsibility from the shoulders of the 
steel maker and placed it on his own. 

Mr. Ford Smith referred to the objection taken 
to hardness in steel rails, and said that what the 
author had stated as to the rail being more likely 
to break when hard, was not in accordance with his 
experience with twist-drills. He found, on the 
contrary, that hardness gave strength, his twist- 
drills invariably breaking in the unhardened part. 





Mr. Martin, of Dowlais, did not think that 
phosphorus hardened steel in the proper sense of 
the word ; it did not give it “‘body” in the same 
way that carbon would. One of the reasons the 
flange rail was put on the North-Eastern Railway 
was the difficulty of making steel sleepers to which 
the ordinary rail could be fastened. With regard 
to chemical analysis, it was like figures, for it 
could be made to prove anything ; for instance, by 
bringing down carbon as much as 1 per cent. of 
silicon could be put into a rail, and it would roll well 
and stand the falling test. He would insist on the 
importance of the effect of temperature during the 
manufacture of the rail. He thought this as of 
great importance as the composition of the metal. 

Mr. A. Paget spoke of the misleading character 
of chemical analysis when too broad generalisations 
were made from insufficient analyses. He would 
remind the meeting that there was then consti- 
tuted a Research Committee of the Institution, 
which was inquiring into the effect of small quan- 
tities of alloys. 

Mr. Wicksteed remarked that the breaking of a 
drill in the soft part, as referred to by Mr. Ford 
Smith, was due to the strain being of a statical 
nature ; were he to endeavour to break a drill with 
the hammer it would doubtless give way in the 
hardened part. The rail had to stand the impact of 
the trains, and not a statical pressure. Mr. Head 
had referred to mechanical tests, and the uselessness 
of tensile tests. What was wanted to be known 
about a rail was the degree of hardness and the 
elongation it would show in the testing machine. 
These would determine the useful factors. What 
the author had said about the suspended fish joint 
was very interesting, but the matter might be 
carried further. When the joint was on the chair 
the latter not only acted as an anvil, but as a ful- 
crum to the rail asa lever. The weight would be 
supplied by the wheels of the train, thus acting on 
the long arm. The end would thus be forced up 
if the joint were at all loose, and the evil would be 
aggravated in an increasing ratio. 

The President said that the flange rail was one of 
the worst types that an engineer could use. When 
he was connected with the Metropolitan Railway 
such rails were laid there, so he was in a position to 
judge. The objection was that at points and cross- 
ings the rail had to be cut away, while it took a 
much longer time to replace a flange rail than one 
of the ordinary section. They could not shift a 
flange rail under an hour, whilst six minutes was 
sufficient for changing the ordinary type. The 
hammered rails made in Sheffield in early days 
were better than any rail ever since produced. 
There were some, 75 lb. to the yard, in the 
Taff Vale Railway, which had been down twenty- 
five years with heavy mineral traffic going over 
them. [A member here suggested that the rate 
of travel was 12 miles an hour]. The President 
said that might be, but the modern rail would 
not do the same work. Mr. Tomlinson gave 
some particulars of some rails which showed a very 
bad analysis, and which would not stand the pre- 
scribed falling test, but which had lasted admirably. 

Mr. Sandberg, in reply, said that Mr. Hadfield’s 
suggestion to put a head on the ingot would add a 
good deal to the cost, as it would have to be of 
considerable size, as the pipe was not only on the 
top but extended some distancedown. The remedy 
was, as he had pointed out, to have small ingots 
if the percentage of silicon was high. Professor 
Arnold had found fault in what he had ad- 
vanced with regard to the action of silicon. The 
time was so short then that he had not the oppor- 
tunity to discuss the matter, especially as the Pre- 
sident had requested him to be brief, but he could 
bring forward examples from actual practice bearing 
out what he had said. It was, however, a subject 
that it was desirable to discuss. With regard to 
tests, what was wanted was not tensile tests but the 
falling weight tests, and a method of testing the 
resistance to abrasion. He considered, however, 
that the Metropolitan Railways were the best 
testing machine for rails that could be found. 

A vote of thanks to the author was moved by the 
President and carried with acclamation. 


THE MECHANICAL ENGINEERING OF Coat MINEs. 
The next paper taken was the contribution of 
Mr. Emerson Bainbridge entitled ‘*‘ On Recent Im- 
rovements in the Mechanical Engineering of Coal 
ines.” This was a long paper covering a wide 


range of subjects. We hope to deal with this paper 
fully on a future occasion, and as it is of sucha 
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nature that it would be difficult, if not impossible, 
to abstract briefly, we will content ourselves with 
giving the heads under which the various questions 
were treated. They were as follows: Sinking, 
pumping, winding, steam, haulage, coal getting, 
ventilation, screening and cleaning coal. The 
paper was illustrated by views thrown on a screen 
by the electric lantern, but, unfortunately, many of 
the slides having been prepared simply by photo- 
graphing the illustrations of trade circulars, could 
scarcely be regarded as suitable for the illustration 
of a paper read before a scientific society. This 
was to be regretted, as these diagrams tended to 
lower the general character of a communication, 
the preparation of which had evidently involved 
much labour and which really dealt with a number 
of matters of importance and interest. 

On the discussion being opened Mr. Arnold 
Lupton was the first speaker. He referred to the 
question of sinking by freezing, a subject which 
had been dealt with by the author. Mr. Lupton 
pointed out that this process of traversing quick- 
sands was especially suitable for use at consider- 
able depths, say 100 yards or over, as in such cases 
it was difficult to use piling or the pneumatic pro- 
cess. When the loose strata to be traversed were 
near the surface, however, recourse to the freezing 
process was not desirable. It must be borne in 
mind that there was considerable difference in the 
conditions when sinking a shaft to those present 
when putting in foundations for bridges. With 
regard to winding, an average speed of 30 miles an 
hour on the whole lift was often used, and this 
would involve a maximum speed of perhaps 60 
miles an hour. When it was remembered that 
about 300,000 men descended mines and returned 
daily inthe United Kingdom, he thought it was 
testimony to the care exercised that so few acci- 
dents occurred. <A point he would like to empha- 
sise in connection with winding engines was that 
refinements in the matter of expansion of steam 
were not so necessary as the proper proportioning 
of ports and valves. With the increased speed of 
running very often the port area was not increased 
as it should be, so much so that in some cases he 
had found it took one-third the power exerted to 
expel the steam from the exhaust end of the 
cylinder. 

After some brief remarks from Professor Cawley, 
the meeting was then adjourned until the follow- 
ing day, Wednesday last. On the next morning, 
on the discussion being declared open, however, 
there was nothing further said of interest in con- 
nection with the subjects contained in the paper. 

In the afternoon of Tuesday, visits were paid to 
the various works thrown open to inspection, there 
being no regular programme, members selecting 
those subjects as were most interesting to them. 
We give an account of some of these works on 
another page. 

In the evening there was the Institution dinner, 
which was given at the Cutlers’ Hall, the President, 
Mr. Joseph Tomlinson, presiding. 


Park Gate TRON AND STEEL Works. 
The first paper read on Wednesday was acontribu- 
tion by Mr. Charles J. Stoddart, the managing 
director of the Park Gate Iron and Steel Works, in 
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which he described the establishment over which he 
presides. A visit to these works formed a part of 


Excursion D, which appeared on the yesterday’s | 


programme. Members had, therefore, the double 
advantage of hearing a description of the works 
and being able to see for themselves the various 
features dealt with in the paper. 

We shall publish Mr, Stoddart’s contribution in 


845, 


| full at an early date, and need, therefore, give but a 
| few particulars at present. 
The Park Gate Works are 1} miles from 
| Rotherham, and were founded in 1823. In early days 
| there was here a large manufacture of iron rails, a 
|trade which was carried on until Bessemer steel 
knocked iron rails out of the market. A number of 
‘rails made for the Metropolitan Railway were case- 
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hardened. A large part of the plates for the Great 
Eastern were rolled in the Park Gate mills. Here 
also the rolling of armour plates was first carried 
on, the previous mode of production having been 
carried out by the hammer. Plates in those days 
were, however, only 44 in. to 5 in. thick. 

The present iron works consist of five blast 
furnaces, plate and sheet mills, bar mills, and 
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their appurtenances, including coke ovens. The 
capacity of the iron works is 1400 tons of pig, 
850 tons of plates and sheets, and 450 tons of bars 
|per week. The steel works were opened in 1888. 
|There are four 25-ton Siemens-Martin furnaces, 
with cogging mill, slab rolls, billet mill, plate mill, 
| &c., and the necessary plant required for a busi- 
|ness of this nature. The capacity of the steel 





works is from seven to eight hundred tons of steel, 
and from four to five hundred tons of plates per 
week, 

There was no discussion on this paper, the Pre- 
sident saying that it was not’ of a nature that lent 
itself to comment ; but if any members, after visit- 
ing the works, wished to record any ideas on the 
subject, they would be at liberty to do so by writing 
to the secretary. 


Ture Loomis Process or Makina Fuet Gas. 


The next paper read was a contribution from 
Mr. R. N. Oakman, Jun., of London, and dealt 
with the above process of gasmaking. The 
Loomis process has met with some success in 
Sheftield, and the paper was therefore appropriate 
to the occasion. It should be stated that this 
system is not confined to the production of fuel 
gas, as the water gas made by it can be carburetted 
for illuminating purposes. The latter use, however, 
was not dealt with by the author. We propose 
publishing this paper in full, and will, therefore, 
only give the main points at present. 

The fuel used is bituminous coal. . The apparatus 
consists mainly of a cylindrical producer 7 ft. to 
10 ft. in diameter and 12 ft. to 13 ft. high, lined with 
firebrick. Connected with this is a vertical multi- 
tubular boiler 17 ft. to 20 ft. high and 3 ft. in 
diameter. There are also an exhauster, scrubbers, 
gasholders, &c. The fuel is fed through a door at 
the top of the producer, air being taken in at the 
same door. This air is drawn down by the 
exhauster through the fuel, and the producer gas, 
thus obtained, is drawn through a superheater in 
the bottom of the generator, then up through the 
boiler, generating steam on its way. It then 
passes to the holders. After this operation has 
proceeded from four to six minutes the exhauster 
is shut off and the feed door is closed. Steam then 
passes through the superheater at the bottom of 
the generator, and flows up through the incan- 
descent fuel. The water gas thus produced is 
taken to another gasholder. This operation takes 
about as long as the former. Water gas made 
by this process has a strong odour. The quantity 
of water gas produced per ton of coal ranges from 
35,000 to 45,000 cubic feet. An example of 
working was given, admittedly an extreme case, in 
which, when heating steel in small forges, a saving 
of fuel of above one-third was made over that 
required when working with coal or coke. In 
melting steel in crucibles it is stated that there is 
a saving of fully 75 per cent. as compared with 
coke. 

On the discussion being opened, the first speaker 
was Professor J. O. Arnold. He referred te the 
question of clinker, pointing out that the author 
had said that the combustion of coal in the gene- 
rator was so nearly perfect that there was great 
freedom from clinker. This he was unable to un- 
derstand, as the ash and incombustible matter 
could not be burnt, however favourable the con- 
ditions might be for consuming the fuel. He would 
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like to know whether this system of gas producing 
had been applied to the manufacture of steel by 
the open-hearth process. The author had said 
that owing to the hydro-carbons taken up from 
the bituminous coal used for the water gas, the 
calorific power of the gas was increased. The 
important point, the speaker said, was the calorific 
intensity, but it would be interesting to know to 
what extent the calorific power of the gas was in- 
creased in the manner specified. Another point to 
which he would call attention was the analysis of 
water gas given by the author. This included 
carbonic acid, carbonic oxide, hydrogen, and nitro- 
gen. All these were inodorous, but the author had 
stated that the water gas differed from other gases 
in possessing a peculiar and strong odour. If this 
was the case it must be due to the hydro-carbons 
from the coal. As, however, these did not appear 
in the analysis the latter was manifestly incomplete. 
This point required explanation. The paper also 
satel that this water gas had been proved to fur- 
nish the best heat for treating watch-springs ; and 
this was furnished as an indication of its merits for 
heating steel. Professor Arnold would be glad to 
know whether this was owing to a chemical reason 
or physical causes, due to the more even heating of 
the steel. At the end of the paper it was stated 
that an economy of fully 75 per cent., as compared 
with coke firing, was obtained when melting steel 
in crucibles by using the Loomis gas for fuel. 
This, the speaker said, was a very remarkable 
statement ; and the Sheflield people would be glad 
to hear more upon the subject. 

Mr. Lupton, who spoke next, could not under- 
stand how the air was heated in the preliminary 
part of the process. It was said that the air drawn 
in at the charging door passed first through the 
charge of fresh fuel on the top and then through 
the hotter fuel below. But how did the lower part 
of the mass of fuel get hot? As the air was ad- 
mitted at the top he should have expected the 
greatest heat to occur there. Was there any pre- 
liminary process of firing up from below, and, if 
so, where did the gas go? It would also appear 


that the steam would cool the fuel when admitted. 
Was this the case ? 
Mr. Hoyle, of the firm of T. Firth and Sons, at 


the request of the President, said that he was not 
in a position to give definite figures as to the 
saving effected by the adoption of the Loomis 
process, which had lately been introduced into 
their works. It was claimed that an economy of 
75 per cent. was effected. That might be, but he 
felt he should be certainly within the mark in 
putting the saving in fuel down at 50 per cent. 
over the old way of melting steel in the crucible 
with coke. In the latter case 80 per cent. of the 
heat went up the chimney, and there was the loss 
due to letting down the fires at night and renewing 
them in the morning. When using gas, however, 
the work went on day and night, so that there was 
no loss from the latter causes. As a practical fact, 
the use of gas was so satisfactory that arrange- 
ments were in prospect to put in ten or twelve 
more sets of the apparatus, in addition to the two 
now in use. The matter was not definitely 
settled, as further experience had to be obtained ; 
but everything pointed towards such a course. 
The experiments were very satisfactory, not only 
for the manufacture of crucible steel, but also in 
the Siemens furnace also. In the experiments so 
far made with the Siemens furnaces, they had 
used regenerators for the air supply only and not 
for the gas, but in connection with the crucible 
heating furnaces regenerators were used. The 50 
per cent. saving in fuel referred to the cost of fuel, 
not to the weight. With the gasmaking plant 
they were able to burn small coal, whereas for the 
old furnaces it was necessary to use coke. 

Another speaker asked if the gas had been applied 
to melting pig-iron, gun-metal, or brass. Mr. 
Lupton also asked at what temperature the pro- 
ducer gas left the generator to pass to the boiler, 
In reply to the latter question, Mr. Oakman said 
it would be from 2000 to 2500 deg. 

Mr. Aspinall, of Horwich, said he had not tried 
water gas, but he would be glad to know whether 
it was more economical than producer gas used 
with regenerators. So far it had been compared 
only with the old system of heating by burning 
coke. He was using producer gas at Horwich for 
melting brass for castings. For small castings this 
metal was melted in crucibles in gas-heated fur- 
naces, but for large castings an open-hearth furnace 
was employed. 





Mr. John Head said he had not read the paper, 
and had been away whilst it was before the meeting. 
He was not acquainted with Loomis gas, but he 
knew it was no better than ordinary producer gas, 
and therefore he did not see the necessity for all 
the complications attendant on its production. If 
regenerators absorbed all the waste heat, there 
could be no saving beyond that in a process in 
which they were used. His own researches had 
shown that the producer gas obtainable from 
100 tons of coal had as great a theoretical heating 
power as the water gas obtainable from 99} tons 
of coal. But in the combustion of water gas steam 
was formed and subsequently condensed, and the 
heat expended in forming this steam could not be 
recovered in the regenerators. Water gas would, 
however, work more quickly, but it was a question 
whether this advantage could be utilised, as the 
bricks which were used for lining furnaces were not 
sufticiently refractory to stand any length of time 
with the more rapid working and higher tempera- 
ture. A Siemens furnace would last generally six 
months, although it might remain good for as long 
as two years. It must be remembered that if it 
were worked twice as fast it would only last pro- 
bably one-eighth the time. The speaker then pro- 
ceeded to refer to the furnace which he had 
described at the Paris meeting of the Iron and 
Steel Institute, dealing with the question of cost of 
construction, when he was ruled out of order by 
the President. 

Sir Lowthian Bell said that in the discussion on 
water gas fuel, held in Paris last year during the 
meeting of the Iron and Steel Institute,* he had 
raised many objections to the use of that description 
of gaseous fuel. These objections did not, how- 
ever, all apply to the system described by the 
author. The statement had been made in Paris 
that the days of burning solid fuel were passed; 
but he would say that, unless there were good and 
strong reasons otherwise, the obvious loss of con- 
verting fuel into gas—say 30 per cent.—would 
render that course undesirable. Conditions how- 
ever often did arise in which gas fuel might be 
favourably adopted, and the loss more than com- 
pensated for. For instance, in burning coal in the 
ordinary grate there was the loss of heat up the 
chimney—heat which the regenerative system, 
applicable to gaseous fuel, enabled them to recover. 
Water gas was the result of decomposing steam into 
carbon mon-oxide and hydrogen, and it was im- 
possible to get from these more heat than was 
obtained by burning the coal directly. If a kilo- 
gramme of hydrogen were burnt, four times the 
heat due to burning a kilogramme of coal might be 
obtained, but in that case it would take four times 
the heat in the kilogramme of coal to get the 
hydrogen. This was the theoretical aspect, but of 
course there were all the losses actually experienced 
in the practical application of the process. It was 
said that a higher temperature could be got with 
the water gas, but it would be well to consider 
whether a higher temperature was wanted. All the 
heat required might be got from producer gas, and 
there was the difficulty of getting materials sufti- 
ciently refractory to stand the greater heat. Never- 
theless water gas was useful fur many purposes. 
For instance, in welding up boiler flues the cost of 
fuel was of no consequence compared to the benefit 
of easy manipulation and obtaining sound work. 
Then there was the instance, to which reference 
had been made in the paper, of making watch- 
springs. What could the price of fuel matter so 
long as an improvement could be obtained in the 
springs? and to this end a very pure gas was neces- 
sary. 

Finally, Sir Lowthian would lay it down as an 
axiom that, in the matter of obtaining the greatest 
heat from a given amount of coal, to burn it as solid 
fuel was the best, to convert it into producer gas 
was the next best, whilst worst of all was to waste 
the heat of a large quantity of coal in the produc- 
tion of hydrogen gas. 

In replying to the discussion Mr. Oakman said 
he had referred to the use of this gas by the 
Waltham Watch Company as an illustration of 
its application to fine work, but the same principles 
applied to the manufacture of files and other articles 
of that nature. For heating the springs in question 
the Waltham Watch Company had originally used 
ordinary gas, and had then taken to gasoline. They 
got better results, however, by the Loomis pro- 
cess. A question had been asked by Professor 
Arnold as to the analysis quoted. That had been 
~~ * See ENGINEERING, vol. xlviii., pages 374 and 390, 








made in Philadelphia, and gave the leading elements 
only, the olifiant gas not being included. This 
would amount to from 3 to 3$ percent. The quantity 
of gas made by the apparatus in question was about 
38,000 cubic feet per day, but this depended upon 
the coal. The thermal units per cubic foot of gas 
would be 250 to 400. In answer to the question of 
Mr. Lupton as to the way in which the generator was 
fired, when the fire was first started 2 ft. or 3 ft. of 
coal were put in and the fire was ignited at the top. 
Coal would then gradually be filled up to above the 
ports. The fuel bed would be incandescent to 
within 6 in. to 10 in. from the top. The greatest heat 
would be at the bottom, and as the air went 
in at the top the producer gas would pass 
away clean from the incandescent fuel. The 
average quantity of coke required for melting 
crucible steel in the old furnaces, was about 3 tons 
to the ton of steel, when working by the ordinary 
process. With the gas fuel the consumption of the 
same coal as was used for making the coke, was 
1} tons per ton of steel ; but at the same time 
half its value was obtained in producer gas. He 
had not intended to allude to furnaces, but as the 
subject had been brought up he would say that the 
furnaces using this gas had been in use four to five 
months, and they appeared to stand perfectly well. 
The flow of gas was quite under control and the 
heat could be regulated from 1500 deg. to 5000 deg. 
Fahr., just as might be required. The author had 
no more belief than Sir Lowthian Bell in the 
universal application of water gas, but he was sure 
it was good for some things. He would not use it 
in steam boilers, or for meiting pig ; but he was of 
opinion that it might be applied with advan- 
tage to the puddling furnace. With regard to 
the clinker question, he did not mean by perfect 
combustion that the unconsumable parts of the 
coal would be burnt, but that the fires burn so 
freely that clinker was not formed. He had been 
told that air forced in at the top of the generator 
with blast would not succeed, as the ash would 
accumulate at the top. This, however, proved not 
to be the case, as theash camethrough to the bottom. 
The combustion was so perfect that there was no 
trouble from the melting of ash into clinker at the 
bottom. 
THE SHEFFIELD WatTER Works. 

The last paper read at the meeting was one by 
Mr. Edward M. Eaton, the chief engineer to the 
Sheffield Water Works, in which he described 
these works, a visit to them forming part of the 
Thursday’s excursion. The water works are 
owned by the corporation, the collecting grounds 
being the Ewden, Loxley and Rivelin watersheds, 
which form part of the moorlands lying to the 
west and north-west of the town. We shall publish 
Mr. Eaton’s paper in full at an early date. 

The discussion on this paper was of a protracted 
and somewhat desultory nature, degenerating at 
least into a conversation between certain of the 
members. Mr. C. Cochrane was the first speaker. 
The author had said in his paper that ‘‘ the 
extreme energy displayed by these soft waters in 
attacking metals exposed to their actions is well 
shown by the specimens of a wrought-iron screw 
spindle, nuts, bolts, and washers. These have 
been wholly immersed in the water to a consider- 
able depth for a period of more than forty years, 
and the manner in which the pure metal has been 
eaten away is most remarkable, It has been found 
also that steel blades, such as razors, scissors, 
pocket and table knives, and also files, suffer com- 
plete deterioration to a considerable depth from 
the surface of the metal, when immersed in the 
water for several years. This has been proved, by 
the recovery from time to time from the reservoirs 
of bundles of such steel articles which had doubt- 
less been placed there in connection with trade 
outrages in times past. The steel was found to 
have been converted into plumbago, whole bundles 
of blades being capable of being scraped away with 
a penknife.” Referring to this passage, upon 
which a good part of the discussion centred, Mr. 
Cochrane pointed out that in the manufacture of 
cast-iron water pipes the use of graphitic grey iron 
was not usual, it having been abandoned for the 
harder white iron. This was not due to the cause 
to which reference had been made by the author in 
the passage we have quoted. 

Mr. E. P. Martin said that at Dowlais they had 
had much the same experience with regard to corro- 
sion in the case of a boiler fed with very pure 
water. They had, however, put a few cartloads of 
lime into the stream from which the feed water 
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was obtained, and from that time forth the trouble 
ceased. 

Sir James Douglass said that it was not only pure 
water that would cause this change in iron. He had 
in his possession an old cast-iron gun which had 
been immersed in the sea for two or three hundred 
years. This was in much the same state as the 
articles described by the author, and could be cut 
by a knife. 

Sir Lowthian Bell said that it would be unwise to 
draw general conclusions on too slender premises. 
Boilers would corrode in mysterious ways. The 
same boiler, made from the same iron and fed with 
the same water, would corrode in some parts and 
not in others. There was something, therefore, 
besides the purity of the water to be considered. 
The examples before the meeting, which had been 
referred to by the author, had gone in strips. The 
reason might be explained by the layers of cinder 
present setting up galvanic action in their neigh- 
bourhood. 

Mr. Martin said that the paper was of a civil 
engineering rather than of a mechanical engineer- 
ing nature, but the question of water supply 
appealed to both branches of the profession. He 
wished to draw attention of members to the gaug- 
ing apparatus. He was aware that hourly records 
of supply had been taken at Wolverhampton, 
where the engines pumped direct, and there were 
no storage ponds, but he did not know that the 
system had been applied to a gravitation scheme. 
Speaking of the merits of the continuous supply 
system, the speaker said that in London the pipes 
had been made one-fourth smaller of late years. 
Formerly they had been designed to send through 
the whole supply of the day in a couple of hours. 
He had had experience of iron pipes turning to 
plumbago, but that was due to their being laid in 
made ground consisting largely of ashes. He 
would like to ask the author what the effect of 
this soft water was on lead pipes. 

Another speaker asked the average of water 
pressure in the Sheftield mains, and whether water 
was supplied for power. 

The President gave his experience in connection 
with the corrosion of marine practice. In the old 
jet-condenser days he had known the interior of 
the air pump converted into plumbago. When 
surface condensation came in the engineers would 
blow down too much and consequently get the 
water too pure. The result being corrosion of the 
boilers through the absence of scale. One of his 
old pupils, who had become a marine engineer, had 
been in trouble from this cause, and Mr. Tomlinson 
had advised him to put in the boiler a couple of 
bushels of lime. The result had been satisfactory, 
there resulting a thin coat of black scale 
and no other deposit. The air-pumps with surface 
condensation would be liable to get in the same 
condition as before, but it must have been froma 
different cause, as in one case salt water was used 
and in the other case fresh. 

Mr. Cochrane suggested that the corrosion might 
have been due to the fatty acids from the lubri- 
cants. Mr. Tomlinson assented, and said he had 
advised water as a cylinder lubricant in place 
of oil. 

At this point there was a good deal of conversa- 
tion as to whether corrosion was due to fatty acids 
or purity of water, instances being advanced in 
support of both theories. 

Sir Lowthian Bell reminded the speakers that 
rain-water was not pure water, as it contained 
ammonia. 

In replying to the discussion the author said he 
could not follow the discussion into the question of 
the action of pure water when used for boiler feed, 
but he could give one instance with regard to 
Sheffield. There was in the town a Lancashire 
boiler, 28 ft. by 7 ft., which had been fed with the 
Sheftield water for forty years, and it was still in 
work. He could produce other instances of the 
suitability of the Sheffield water for boiler feeding 
purposes. In answer to the questions which had 
been asked, the author said that wrought-iron 
pipes could not be used with the Sheftield water, 
as they would be eaten through or choked up in 
three years; but cast-iron lasted well, although 
they were sometimes troubled with ‘‘ tubercles” 
of oxide of iron combined with peaty matter, the 
cause of which was obscure. These formed in spite 
of a constant stream with a pressure due to a 
head of 400 ft. Under these tubercles the ordinary 
coating of scale was found to be intact. Within 
the last few years they had had much trouble with 





lead pipes, and the water did seem to act on lead in 
a remarkable manner, in fact, it seemed at first 
hungry for any impurity and would take up any- 
thing, and if the first thing was lead it would take 
up that. This, however, was a property common to 
other waters besides those of Sheffield. In some 
other places a lime treatment for this defect had 
been tried. In Sheftield they had met with some 
encouragement in the use of finely divided chalk. 
A curious feature about the action of the water on 
lead was that it was found to be more active at 
certain seasons of the year. There was no doubt 
that iron pipes were often affected by the acids 
in the made ground in which they were buried. 
Sulphur was the chief cause. Some of the iron 
which was made soft by remaining in the water 
became hard again when exposed to the air. He 
would like to ask whether this was the case with 
the cannon mentioned by Sir James Douglass. Sir 
James answered in the affirmative. The water 
pressure in different parts of the town of Sheftield 
varied with the locality. Generally it might be 
said to vary between 150 ft. and 250 ft., or up to 
300 ft. head. In some spots, however, the pressure 
rose to 400 ft., but that they looked on as a dan- 
gerous pressure, and with it lead pipes lasted a very 
short time. The Sheffield water was used for power 
purposes, the motors being coupled direct tothe mains, 
and the exhaust was measured to ascertain the con- 
sumption. The low-pressure meters they used in 
this way were not so liable to damage as high-pres- 
sure meters, especially in the case of frost. The 
speaker had known them to be frozen up for weeks 
without injury. 

A vote of thanks was proposed by the President 
to the author and carried in the usual way. 

The reading of the other papers on the list was 
adjourned until the next meeting, and the usual 
votes of thanks having been duly honoured the 
President declared the meeting closed so far as the 
reading of papers was concerned. Yesterday and 
to-day were devoted to excursions, about which we 
shall have something to say in our next issue. 


MODERN FRENCH ARTILLERY. 
No. XXX. 
Mortars AND How1tzers—concluded. 

Fias. 342 to 345, on page 136, illustrate a 27-centi- 
metre (10.63 in.) howitzer, and central pivotted 
carriage with hydraulic brake, on the Canet 
system ; this is the model which has been adopted 
by the French War Department for coast defence, 
and also by the Minister of Marine. The hy- 
draulic brake in some of the earlier types has 
the Vavasseur-Canet turning valve, of which a 
description will be given hereafter. The total 
weight of the mounting is about 20 tons; the bed- 
plate weighs 5.7 tons, the underframe 9.5 tons, 
and the carriage 5 tons. The maximum recoil 
allowed is 33 in. The same type of mounting is 
employed for heavy coast defence guns, but certain 
modifications are introduced for the mortars and 
howitzers of large calibre. The mounting consists 
of three parts: The carriage proper, the under- 
frame, and the baseplate. The main casting of the 
upper carriage ccntains the trunnion bearings 
and the brake cylinders. As will be seen from 
the drawings, the side frames are extended below 
the cylinders and are formed with slides 
that bear on the inclined surfaces of the under- 
frame. The underframe is a massive casting of 
the form shown, with parallel sides terminating in 
a circular base, the whole being strengthened as 
far as possible by flanges ; the tops of these sides 
form the slides, and projections at the forward end 
are provided for attaching the brake piston-rods, 
while some of the various devices for handling and 
loading the gun, are also connected to it. The base- 
plate is fixed to foundations, and carries the cen- 
tral pivot of the system. The underframe rests on 
this baseplate, a ring of rollers being interposed. 
In front of the mounting is fixed a chrome steel 
shield that affords considerable protection to the 
men serving the gun. Training for elevation is 
effected at the forward part of the frame, by turn- 
ing a crank which controls a shaft mounted parallel 
with the slides, and which by means of suitable 
toothed gear acts on a quadrant secured to the side 
of the gun. The chain shown surrounding the 
lower part of the underframe is used in train- 
ing the gun for direction, the chain passing from 
the groove in the frame over a wheel which is 
driven by gearing and a hand crank as shown. 
Graduated arcs on the carriage serve to show the 
exact position of the gun both in elevation and 











direction. In loading, the gun is lowered into a 
horizontal position, and the crank on the right- 
hand side near the back of the frame is turned. In 
this way the arms hinged to the frame are con- 
trolled ; these arms carry at the end a holder large 
enough to receive the projectile, as shown in the 
various illustrations. By means of springs, so 
arranged as to be compressed during the down- 
ward movement of this crane, the effort of lifting 
it when loaded is reduced. Although the weights 
of the various parts are so considerable, they are 
so well balanced that the operations of training 
either for elevation or for direction, can be per- 
formed by one hand. 

cst} 
tis 6 -* 


LL), 


es ge 


































* ie ' 
- §' 4° Total length------------------------# 

| 
eS Fic. 


SSA DAMA WANs 
2 — F 















Ve 
A 
QW N oo 
SN Sei 

— Fim AS NRE 
Vp Vill : 


Waddle 












—— 





» 


- 2 x l3 : ; 
eS 38 25 epenceannaes Senet aan SECOD ” cteannaunaead > 
Dikscsinaanastnesaciasianneiamas ; 76 Total length ----------- ~ 
: ca Fei | 










>. i 1 
Wa PUCCCCECEECCHEEER®S 
< RCRA 
NS 28" Lengino® bore 
Nn Hf ’ 






SOOO AGG 
LMA SS 


Loge 






‘ ee See |S ee 
«88.6... -...-.---- 95° Total Length . 


Fic. 352, 







ESS SQ 
BS 
& iM 


Ree 
SSS ss [ESE TISSAASAAN SSSA 


L/S SSSSS 


3 ges : eae 
Ley « 
iy sy! ae 




















re 


BRITISH SERVICE HOWITZERS. 


One hundred of these carriages have been made 
by the Forges et Chantiers Company, at Havre, 
for the French Government, and in the severe tests 
to which they have been subjected, have given 
great satisfaction. Jn the earlier patterns the 
hydraulic brake was fitted, as already mentioned, 
with the Vavasseur-Canet turning valve. In the 
later types, however, this has been replaced by the 
Canet central counter-rod arrrangement, which gives 
much more regular and satisfactory results. Thelarge 
adoption by the French Government of this type 
of mounting appears to be an indorsement of the 
claim made for this system, that it is extremely 
simple, economical, and easily manceuvred. 

Figs. 346 to 348, page 137, represent an entirely 
different form of mounting for a 22-centimetre 
(8.66in.) mortar, especially designed for use on ship- 
board. Itis a so-called circular carriage with central 
pivot, designed as far as possible to reduce the shock 
due to firing, on the deck of the ship. The system 
consists of a cradle in which the gun is secured by a 
slotted ring and keys, and to which are attached 
the brake cylinders, the piston-rods of which are 
bolted to the turning part of the mounting. This 
cradle is made of two cast frames strongly con- 
nected together ; the upper part is flat and forms 
the slides on which the recoil takes place; the 
undersides are curved, so that this part of the 
mounting has the form of a semicircle. This frame 
takes its bearings in the curved slides of the under- 
frame, which are shaped to the same radius as that 
of the moving frame. To elevate the gun, it, with 
the moving frame, is turned on the curved bearings, 
the movement being guided by two clips, one of 
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TABLE XXXII.—GENERAL PARTICULARS OF CANET HOWITZERS, CONSTRUCTED BY THE FORGES ET CHANTIERS DE LA 


Total 


| Length of 
Length. 


Calibre. de 


Nature of Gun. | 


in. 


in. {mm. 

33.67 | 855 
37.67 | 957 
44.8 |1140 
53.5 1368 
67.3 |1710 
85.28 2166 
98.76 (2508 


in. (mm, 
38.38 | 975 
42.8 1090 
51.10 1300 
61.4 1560 
| 150 76.7 |1950 
| 190 97.2 2470 
8.66 | 220 112.6 2860 

9.45 | 240 122.8 3120 107.7 (2736 
10.63 | 270 188.2 3510 | 
12.01 | 305 156.1 3965 
12.6 | 320' 163.8 4160 
13.4 340 174.0 4420 


in. (mm, 
75 
$4 

100 

| 120 


Howitzer, 75 mm. 
S44 ” 
10 cm. 
12 
15 
19 
22 
24 
27 


30 


3.31 
3.94 
4.72 
5.90 
7.47 


” 





'3480 


3668 


137.0 
143.6 





| 


Diameter of 
Chamber. , 


3,07 
3.43 
4.09 
4.87 
6.10 
7.67 
8.89 
9.72 
121.2 3078) 10,94 
12.36 | 
12.99 | 
152.6 3876) 13.86 


MEDITERRANEE, HAVRE, 


Number of 


Weight of 
Projectile. 


Weight of Wei 


Length of 
Gun. 


Rifling. 


Grooves. 
Terminal 
Angle. 


| Ib. | kilos. Ib, 
249.12 110 8,82 


| 852.7 12.125 
617.3 20.94 
1058.2 480 36,15 
2050.3 930 70.55 
4166.7 1,890 143,30 
6459.5 2,930 220.5 
8377.5 3,800 286.6 
11,949 5,420 410.1 
17,196 7,800 595.2 
19,907 9,030 683.4 
23,810 10,800 815.7 


mm, 
78 
87 
104 
124 
155 
195 
226 
247 
278 106.3 
314 120.1 
330 126.0 
352) 133.9 


‘kilos. | 
4 


my to 


oa w 


| 5.6 | 
9.5 | 
16.4 
32 
65 
100 
130 
186 


160 
280 


USSSES 
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Uniform rifling at 7 deg. 


310 


Charge. 


Ib. _ |kilos. 

727) 0.33 
1.389 | 0.53 | 
1.984 | 0.9 | 
3.307 | 
6.614 
13.23 
20.72 
26.45 
38.58 
55.11 
| 63.93 
| 77.16 | 950 


| | Thickness 
| of Iron 
Plate Pene- 
| trated at 
Muzzle. 


Initial 
Velocity. 


Maximum 
Range. 


ght of 


| 
| 
Total Energy. 


m. tons "in. 
18.34 1,18 


25.65 1.38 
43.58 | 1.81 
75.22 2.36 
146.79 | 3.23 
298.17 | 4.52 
455.13 8.19 
596.45 6.29 
300' 2755.0 | 853.39 | 7,47 
300 3990.0 | 1238.8 | 9.17 
300 4592.0 | 1422.3 | 9.64 
| 300 5480.1 1697.6 10.35 


yards 
5796 
5905 
6080 
6299 
6670 
7130 
7474 
7632 
7906 
7956 
7994 
| $147 | 


m. 
5300 


5400 
5560 
5760 
6100 


cm. 
3. 
3.5 
4.6 
1.5 | 

3 | 8.2 

6 | 

| 

| 


| 12.0 | 300 1925.6 
117.5 
25.0 
29.0 
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| _ Total 
Length. 


Length of 


Calibre. Bore. 


Nature of Gun. 


mm | 
480) 


538| 
640) 
768) 
960 
1216 
1408 
1536! 


in. in 


18.90 
21.19 
25.20 
30.24 
| 37.79 
47.87 
55.44 
60.48 
68.04 (1728 


76.86 1952 


in. |mm 
75 | 

84 | 

ent 
| 

| 


in. |mm 


23.62 600 
26.38 | 670 
31.50 | 800 
37.79 | 960 
47.2 |1200 
59.8 |1520 
69.2 1760 
75.5 |1920] 
270 | 85.0 2160! 
305 | 96.0 2440) 
320 | 100.8 2560) 
340 | 107.1 2720! 


mm. | 
3.31 
3.94 
4.72 
5.90 
747 | 
8.66 
| 9.45 
10.63 
| 12.01 
12.6 
13.4 


75 
84 
10 
12 
15 


Mortar, 


100 
120 





150 
190 
220 | 


| 
| 
| | 
|240 | 
| 





85.68 2176 
| 


| 
| 


which is fixed to the frame, and through which 
slides a projection made on the edge of the moving 
frame ; the other is attached to the latter, and slides 
over arib in the fixed frame. The maximum angle 


of elevation that can be obtained is shown in Fig. 348, | 


The underframe which terminates with a cylindrical 
base rests on a ring of rollers, that bear on the 


bedplate, and a strong broad clip prevents the | 
The arrange- | 
ment of hydraulic brake with the spring recuperator | 
b, is shown in the various figures, the action being | 
When the gun | 


mounting from being overturned. 


similar to that already described. 
is fired the recoil compresses the springs, and the 
reaction brings the piece back to firing position. 
This is a modification of the Canet system, in which 
air is compressed during recoil in a central cylinder, 
the energy thus stored up being utilised for re- 
turning the gun to battery. The gun is raised or 
lowered by the long oblique screw d on the right- 
hand side of the frame. This screw has a bearing 
on the fixed part of the frame and works on a nut 
mounted on the turning portion. Training for 
direction is effected by means of a pitched chain 
driven by the handwheel e and working through an 
endless screw, a pinion on the axis of which isa 
second pinion gearing into the rack cut around the 
baseplate. The total weight of this mounting is 
about 3.5 tons. 


Tables XXXII. and XXXIIT. contain detailed | 
particulars of all the different natures of howitzers | 
and mortars, made on the Canet system by the | 


Forges et Chantiers de la Mediterranée at Havre. 

For the sake of comparison we may add some 
information on muzzle-loading howitzers in the 
British service, taken from he Official Handbook. 
Table XXXIV. contains the leading particulars of 
the different classes of howitzers. 

Figs. 349 to 352 (see preceding page) are sections 
of the howitzers referred to in the Table. All 
are muzzle-loaders, and the earlier patterns are of 
small importance. The 8-in. gun shown in Fig. 351 
is the most important of the series. In proportion 
as well as construction, the 8-in. howitzer of 70 cwt. 
resembles the 6.6 in. (Fig. 350). They are powerful 


pieces, and form the chief armament of a heavy | 
The grooves of the rifling are | 


unit of siege trains. 
exactlythe same, and so is the twist at the muzzle ; 
but at the breech it commences with one turn in 
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Weight of 
un. 


Length of 


| Weight of Pro- 
Rifling. jectil 


jectile. 


Grooves. 


Number of 
Terminal 
Angle. 


| mm 


Ib. 
12.125| 5.6 
20.94 | 9.5 
36.15 | 16.4 
70.55 | 32 
143.3 | 65 
220.5 | 100 
286.6 | 130 
410.1 136 | 19.18 
595.2 | 270 | 28,00 
683.4 | 310 | 32,19 
815.7 | 370 | 37.48 


Ib. | kilos, 
132.27 60 
176.37 
308.64 
507.06) 
992.07) 450 
2094.37, 950 
3130.5 | 1420 
4056.5 1840 
5908.3 2620 
i911 3 | 3770 
9612.1 | 4360 
1530.1, 5230 


| kilos, 
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4 | 
rw 


mm 
78 


80 
140 
230 


458 
545 
| 654 
817 
1036 
1200 
1308 
1470 
1650 
1744 
1854) 102 
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87 
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226 
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278 
314 
330 
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Uniform rifling at 7 deg. 
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Weight of 


10.362 


| 
|Thickness of 
I Plat 
Total Energy. | povetratedat 
| | 


Muzzle. 
| 
m. | ft. tons {m. tns! 
| 200 8.15 
| 200 
200 
200 
200 
200 


Maximum 
Range. 


Initial 
Velocity. 
yards | m. 
3368 |8080 
3401 
3456 
3532 
3641 
3784 
3888 
3970 
4111 3760 
4139 (3785 
4166 3810 
4237 aes 


in. 
71 
.79 
-98 
1.30 
1.81 
2.52 
3.07 
3.54 
4.21 


cm. 
7 
| 2.0 
2.5 
3.3 
4.6 
64 
7.8| 
9.0! 


10.7) 


ft. 
656 


/3110 
13160 
3230 
3330 
3460 
13555 
3630 


36.80 11.4 | 
62.53 19.37 | 
107.9 33.43, 
| 210.6 65.24! 
427.81 132.52 | 
200, 658.3 203.92 
200, 855.8 265.09 
200 1224.6 379.29 
| 200, 1777.4 1550.57 4.99 12.7) 
200 2040.9 632.14 5.35 |13.6 | 
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| Rifling. Length. 
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Twist. | 
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ewt. in, in. 
70 
46 
36 
18 


in. 
8 

8 
6.6 
6.3 


! 
in. calibre | 
125 [32 | 

. | 
7: 


5 





2 8 
1 2.5 
4.5 5.0 6.5 
6 3 6. 
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in. 
-05 
18 
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1in 16 1. 
lin 94 to Lin 35 


161.26 lin 100 to 1 in 35 


4 
20 





| 
| 
in. | 
lin 90 to Lin 35) © 24 A | 
i | 
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| 





|90 calibres, instead of 1 in 94 and in the larger 
'calibres, the number of grooves is increased from 
|20 to 24.. The most modern of these, as well as of 
| the 6.6 in., are of steel, the others are of wrought 
|iron and steel. The 6.3 in. howitzer (Fig. 352) | 
is the smallest of the series, and has mainly been | 
used for India where large numbers are mounted. 
Some of the types of carriages described in a 
recent number as being used for siege guns (see 
page 36 ante), are employed for the mortar and 
howitzer service. The mortar and howitzer beds 
call for no particular description. The types 
of howitzer mountings made by Messrs. Arm- 
strong and Co., at the Elswick Works, are 
|of a much more elaborate and modern type. 
We published one such mounting for an 11-in. 
howitzer, in a recent number (see ENGINEERING, 
vol. xlviii., page 551). The carriage is of steel 
resting on a circular bedplate through a live 
|roller ring; the lower part is cylindrical, and 
‘from it rise two vertical plate frames, one side of 
which forms the slides which are at an angle of 
60 deg. Upon them rests a small cradle supporting 
the gun by the trunnions, to each side of the cradle 
are attached the ends of the brake piston-rods ; the 
brake cylinders, set at an angle of 60 deg., are con- | 
nected to the uprightframe. Between the cylinders 
and in connection with them is an air chamber, and 
the action of the brake is somewhat similar to that 
already illustrated and described (see Figs. 301 to 
305, page 36 ante). The energy of recoil is thus 
used to bring the gun back to firing position. The 
howitzer is trained for elevation by means of a 
| handwheel and gearing, and it is loaded when in a 
| horizontal position ; the breech mechanism is of the 





Armstrong standard type. The following are the 


weights of the mounting : 

tons cwt. 
0 16 
9 6 
2 
2 

14 


Carriage ... a res 
Platform and cylinder 
Loading crane ... ids 
Pivot bracket... 
Roller and bolts 


Total ... 14 i 


The total weight of the howitzer is 10.6 tons, and 
it fires a projectile of 478 lb. with a charge of 44 lb. 


0 
1 
2 





WATER IN QUEENSLAND.—Artesian water has been struck 
at Corindah Station, near Aramac, Queensland, at a depth 
of 500 ft. The supply is about 150,000 gallons per day. 


Tue Straits or Canso.—Some Boston capitalists are 
developing the foundations of a seaport at the east end of 
the Straits of Canso, Nova Scotia, five miles from Port 
Mulgrave, the present terminus of the Intercolonial 
Railway. An extensive water front has been acquired, to 
be known as Terminal City, and a line of steamships to 
Liverpool is to be established. When railway communi- 
cation is completed, and wharves are built, passengers 
and mails from Europe will be delivered in New York or 
Montreal one day sooner than by any other route. 


Wyominc.—The new State of Wyoming has practically 
inexhaustible supplies of coal, oil, and salt. On the line 
of the Union Pacific Railroad, 1,500,000 tons of coal are 
now mined yearly. At Mount Zion a company is expend- 
ing 500,000/. in getting coal ready for shipment, when 
the railroad reaches that point. Numerous oil wells 
which have been bored have been closed with valves. 
The largest known deposit of coal covers 160 acres. It 
appears from measurements that the salt deposits yield 
over 30,000,000 cubic feet of salt for each foot in depth. 
They are fed by salt springs. The only use yet made of 
the salt deposits is noticeable at Laramie. 
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DISCHARGE FROM A WIMSHURST INFLUENCE MACHINE. 


(For Description, see next Page.) 


‘tags 


INDUSTRIAL NOTES. 


THE monthly report of the Steam Engine Makers’ 
Society, dated July 24, states that the reports are 
again satisfactory in so far as employment is concerned. 
But it notes the fact that orders for new ships are not 
coming forward in equal proportions to those launched, 
and therefore an increase of unemployed in marine 
centres is anticipated. The report refers to the ad- 
vances in wages at Leeds, Rochdale, and other places, 
in one instance a strike was pending at the date of the 
report. The total number out of work in the whole 
union was only 45, in all the branches of the trade, 





Her A hy 


|over one-half of these being fitters. There were 
| besides 128 on the sick list, and 102 on superannuation. 
The increase of out-of-work members was only eight in 
the month. 

The engineering trades throughout the Lancashire 
district continue active, only in exceptional cases is 
there any slackening off in the activity which has been 
well maintained for so long a time. Most of the 
leading firms have sufficient work on hand to keep 
them fully employed for some time to come. The 
markets are fairly steady, and an impression pre- 
vails that a good deal of business is held back, in 
the hope that prices will touch a lower point, which is 








thought doubtful under present circumstances. The 
state of trade in the County Palatine is shown by a 
series of reports to hand, in which it is stated that in 
Manchester, Salford, Bolton, Wigan, Warrington, 
Oldham, Blackburn, and Ashton “‘ trade is very good.” 
At Preston, Bury, Liverpool, Gorton, and other places 
it is said to be ‘ fair” and ‘‘ steady,” no complaints of 
slackness being suggested. At Rochdale there is a dis- 
pute with one firm, but it is not very serious; else- 
where all labour questions are quiet and satisfactory. 

In the Cleveland district ‘smeile generally is reported 
to be good. The engineers had a small dispute with 
the firm of Messrs. Bolckow, Vaughan, and Co., but 
as the trades acted in concert the matter was amicably 
arranged. There appears to be some little friction 
with the blast furnacemen. 


In the Sheffield and Rotherham district trade 
appears to be as active asever. In the engineering 
branches all appear to be in employment, and places 
are being found for handsfrom other districts. But 
there is a more general quietude in labour questions, 
which is also an indication of lessened activity, or at 
least of a proximate slackening off, and that generally. 





In the Staffordshire district better trade is reported. 
The various iron works are better employed. Instead 
of three or four days a week, five and six days are 
again the rule. Works which had been idle have re- 
started, showing that new orders have been secured. 
The mills are busier in most respects, and coal is in 
fairdemand. The returns for the last two months show 
a reduction in the net average price of 8s. 6d. per ton 
for the period named, being 7/. 16s. 5.7d., as against 
81. 4s. 11.22d. in the previous two months. 

In the Birmingham district trade is also good, in no 
branch is there any decided signs of slackening off. The 
utmost that is said is that things are quieter than they 
were. But wherever there is a move in respect of wages 
the tendency is still upwards, and not downwards. 





The British Steelworkers’ Amalgamated Association 
has been in conference in Swansea. Delegates from all 
the steel smelting centres in England, Wales, and Scot- 
land were present. The president, Mr. R. Dunlop, 
made an interesting speech on the question of an eight- 
hour day by Act of Parliament. He said that the dif- 
ficulty did not seem to be in the passing of a measure 
limiting the hours of labour to eight per day. The 
trouble would be in the application of such an Act after 
it was passed. It is the latter fact which is operating 
on the minds of men in the House of Commons who, 
while favourable generally to a reduction of working 
hours, recognise the difficulty, nay the impossibility, of 
applying and administering an Act of Parliament. 
Speaking of the steel industry he said that it would 
mean the addition of a third set of men, which would 
greatly increase the cost of production, or a great 
reduction in wages. The employers would object to 
the former, the men to the latter of those alterna- 
tives. The conference decided to relegate the question 
of three shifts of men per day, employed on all fur- 
naces charging 25 tons and upwards, to the executive 
committee. On the question of Sunday labour a vote 
was carried by 34 to 20 to do away with unnecessary 
Sunday labour at an early date. 

The question of Sunday labour in iron and steel 
works is being discussed by the employers as well as 
the men. Mr. Henry Kirk, of the firm of Kirk 
Brothers, Wokington, says that in principle he is 
favourable to cessation, but in practice it will not 
work. He estimates that it will increase the price by 
about ls. per ton ; in one week two stoppages had cost 
1001. He had tried the experiment, but it was not 
successful, as in addition to the cost the iron was not 
so good in quality, Mr. John Crum, of the Lowther 
Iron Works, states that the iron does not lose in 
quality and the extra cost is not worth considering ; 
the directors had decided to stop for twelve hours on 
Sundays. 





In the Forest of Dean an effort has been made 
to discredit Mr. Samuelson, the member for the 
division, because he will not promise to vote for the 
enactment of an eight-hour day. 





A very important case was tried at the Gloucester 
Assizes a short time since, at which a colliery owner 
and manager was sentenced to three months’ imprison- 
ment for manslaughter. The facts appear to be these : 
Mr. James Rosser was both the colliery owner and the 
manager of the Hopewell Engine Colliery ; and it was 
alleged that he had, in defiance of the Mines Regula- 
tion Act, employed boys as banksmen and enginemen 
during the night, that the machinery for raising and 
lowering purposes was defective, and that there had 
been no proper inspection. On April 21, at 2 o’clock 
in the morning, Isaac Jones, a miner, aged forty-two, 
signalled to be raised ; the boy at the engine forthwith 
put the machinery in motion. When about two-thirds 
up the rope broke, the man being precipitated to the 
bottom and killed. It was alleged that the boy had 
pulled up the rope two or three times during the night 
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and it was sought to make the lad responsible. 
jury, however, found the owner and manager respon- 
sible and guilty, and he was sentenced to three months’ 
imprisonment. 


The 


fhe barge builders’ strike has entered upon its 
Pe Bo week, and there seems to be no indication 
of a settlement. Of the 450 who struck 96 are still on 
the funds, the men being paid 16s. 6d. per week. The 
London Trades Council is endeavouring to effect a 
settlement. 

The London Trades Council is also endeavouring to 
arrange a compromise between the Firemen and Bes. 
men’s Union and the captains of the Channel steamers 

lying between Dover and Calais. On Friday night 
fast all the men determined to leave the steamers 
unless the discharged men were reinstated. This the 
officials refused to do. The impression is that both 
sides are too peremptory and precipitate ; the officers 
of the company demand that the men shall leave the 
union ; the men demand that only union men shall 
be employed. This attitude if persevered in will 
result in very serious labour disturbances at no dis- 
tant date. 





A very serious dispute is threatened in South Wales, 
affecting in the aggregate some 150,000 men. The 
men employed at some of the railways and docks have, 
it appears, handed in their notices demanding the 

uarantee of full work of sixty hours for each week. 

he result has been that the Taff Vale and Rhymney 
Railways, the Barry Docks and Railway, the Carditf 
Docks, the Newport Docks, and the Swansea Harbour 
Company have entered into an alliance under bond to 
resist the demands of their employés, 





The directors of the London and North-Western 
Railway Company have made some important con- 
cessions to their employés as a result of the peaceful 
negotiations which have been going on for some time 
past. On and after August 1 the servants and their 
wives will be allowed to travel at one-fourth the 
ordinary fare, and children one-eighth, on all their 
lines. This concession will affect some 40,000 persons, 

The employés on the Limerick and Waterford Rail- 
way have demanded an increase of 2s. per week in 
wages all round, The number making the demand is 
stated to be 300, including engineers, mechanics, and 
labourers. The directors had a memorial sent to them 
requesting the advance, but no notice was taken of the 
requisition. 





Few disputes of any moment are reported in 
the mining districts, and there seems to be little 
doubt that the second advance of 5 per cent. 
will be given without contention or friction, In 
the Leicestershire district trade has improved, and 
the men are working nearly up to the full number 
of shifts per week. At the Monmouthshire miners’ 
demonstration Mr. B. Pickard advocated a Monday 
holiday all through the year. In Lanarkshire the men 
are advocating a nine days’ holiday to restrict the out- 
put, and prevent reduction in wages. The employers 
agree to four days’ holiday. In Notts the coal trade 
is remarkably busy for July, and prices have gone up. 
In the Somerset and Bristol districts an agitation is 
on foot fora further advance in wages of 3d. per ton ; 
this isirrespective of the second instalment of 5 per 
cent, to be given from the first eo dieged in August. 

If the present demand for house and general coal 
continues, and the iron trade ee on reviving, the coal 
industry will have a favourable time of it this autumn, 
and prices will further advance. The state of trade 
generally will not warrant any exorbitant rise, but if 
there is the slightest chance, the price of coal generally, 
and of house coal in particular, will advance a step, and 
it is not improbable that it will take place before the 
usual October date. In ten collieries in Notts alone 
the advance of 5 per cent. was conceded and paid from 
July 3rd to over 4200 men, a fact which shows how 
anxious the owners are not to have a dispute. 


With the near approach of the Trades Union Con- 
gress the forces are preparing for the battle. It peers 
that three subjects are likely to cause a good of hard 
hitting and cross-voting, and the voting in respect 
of two of them will help to determine the third. The 
first question, perhaps, upon which a distinctive “‘party 
vote” will be taken is the eight hours question by 
Act of Parliament ; the second will be the question of 
national federation ; the third will be the election of 
secretary, in succession to Mr. Broadhurst. The man 
who will ‘‘ vote straight” for the advanced ticket on 
the first two questions, will carry the votes of the 
extreme section on the third for the secretaryship. It 
appears that the congress will be one of the largest, 
if not far and away the largest that has ever assembled, 
not perhaps so much in the actual members _. 
sented asin delegation. Branches of societies will, it 
is expected, be largely represented ; this of course will 
be dual representation, as the central body will be re- 
presented by its accredited 2 ge wrmegeotas or the whole 
society, and the branches will claim representation as 








well. It is said that onetown alone has applied for nearly 
fifty credential forms. Liverpool itself will be largely 
represented, and some unions will send a host of dele. 
gates from various branches in different parts of the 
country. If Mr. John Wilson, M.P., stands for 
the office, the fight will probably be between him and 
Mr. Shipton; if Mr. Fenwick consents to stand, the 
fight will be with him and Mr. Shipton. If neither 
ms these stand the newer men, and perhaps the extreme 
men generally, may support Mr. Telfell, of Southport. 
But Mr. Shipton’s en pee have greatly improved 
within the last couple of months. The importance of 
the selection is supreme, inasmuch as the policy of the 
trade unions of the country will be largely influenced 
by the choice made by the congress. 





A NOTE ON PHOTOGRAPHING THE 
ELECTRIC SPARK.* 
By Sir Henry Trueman Woop, M.A. 


My idea in submitting the following short paper to the 
Photographic Society is not that there is anything very 
novel in it, but because I believe the photographic bear- 
ing of the subject has not received its due amount of 
consideration. 

At the Bath meeting of the British Association a dis- 
cussion was held upon lightning conductors, and inci- 
dentally a reference was made to photographs of lightning 
flashes. ages § of the so-called dark flashes—the 
cases in which the bright lightning flash was represented 
by a dark line in the Ser ca Rayleigh referred to 
a suggestion of Sir Gabriel Stokes, that they might be 
due to oxides of nitrogen, produced by the flash and 
a bc its path, the _ - eee material 
thus produced appearing in the photograph against the 
background, illuminated perhaps by su a flashes. 
The idea occurred at the time to myself, and probably to 
a good many others, that the matter might be solved by 
means of the Wimshurst induction machine, the powerful 
sparks of which form no bad imitations of lightning 
flashes. Mr. Clayden probably settled the matter as to 
the way in which the “black flashes” were produced by 
taking photographs of the spark and exposing the plate 
before development to diffused light, when darkened 
lines were the result, thus showing, it must be ad- 
mitted, to the surprise of many, myself among the 
number, that it was merely a case of reversal of the 
image. I had not the chance of using a Wimshurst 
machine until a short time ago, but I thought it would 
be interesting to try whether one could get anything 
which would justify Sir Gabriel Stokes’s theory. It 
seemed to me that if the plate were exposed immedi- 
ately after the passage of the spark against an illuminated 
background, es g ep the spark marked out its e 
in the air as has been suggested, then some lh yon 
to be found on the sensitive plate. I made a good man 
trials to this end, making the exposure immediately 
could see the spark, which, of course, was really after it 
had passed ; but I was not able to discover the faintest 
trace of anything on any of the plates exposed. Subse- 
quent experiments, however, showed that it was very 
easy to get the image of the spark, either in its usual con- 
dition or entirely reversed, if the spark was photographed 
with an illuminated background behind it, and the ex- 
posure on the background continued for a sufficient time 
after the passage of the spark ; or if, when the spark was 
photographed —_S* ark background, a subsequent 
exposure to an illuminated background was made. The 
illuminated background was 1a | a@ screen of tissue 
— with an are lamp behind it. It was placed a few 
inches behind the terminals of the machine. The photo- 
— exhibited (the engravings on page 141 are repro- 

uctions of these photographs) show that the most perfect 
reversal was obtained (with the films with which I was 
working) by a preliminary exposure of two or three 
seconds, and a subsequent exposure of about five. Bya 
still longer continued exposure, a re-reversal took place, 
and the spark in the print was again indicated by a white 
line. There were also many cases of partial reversal, in 
which the image was reversed at one end and not at the 
other, or reversed at the sides and not at the centre. 
That is to say, the positive print showed a white central 
line or core, bounded by dark edges. It appears a rational 
conclusion that in these cases the reversal had commenced 
along the sides, but had not reached the centre. 

Where a background was employed, of which half only 
was illuminated and half dark, the reversal took place 
only in that portion of the spark which had behind it the 
illuminated portion. 

All the experiments, it a 
the theory put forward by 
= Professor Meldola, as to the cause of the reversal of the 
——— image—namely, that the bromine set free 

y the action of light begins, as soon as a certain quan- 
tity has been liberated, to combine with the reduction 
product originally formed, thereby forming fresh bromide 
of silver, and re-sensitising the portion of the plate where 
the effect is produced. This re-sensitising effect is plainly 
shown in many of the photographs in which a non- 
reversed im of the spark crossing a reversed image 
occurs. In these the bright line overrides the dark line 
of the reversed image. The same effect has also been 
shown in several photographs of lightning, in which a 
second flash has crossed the image of a previous one 
which had undergone reversal. 

Some curious points about the experiments are that 
considerable previous exposure to the illuminated screen 
has no reversing effect on a spark taken on the plate, 


pears tO me, go to confirm 
aptain Abney, and elaborated 
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whereas, if the spark be taken first and the exposure made 
afterwards, the reversal is complete. On the other hand 
and this agrees with previous arwbes on the reversal 
of the photographic image, a short previous exposure 
seems to facilitate reversal. Further confirmation of 
Captain Abney’s theory is given by the fact that if the 
hotograph be taken on a plate one-half of which has 
mn soaked in or brushed over with potassium nitrite, 
though the reversal can be caused to take place as usual 
on the untouched part of the plate, it is prevented or 
greatly lessened in the part wetted with the nitrite. 
Attention may be called to one of the photographs shown, 
in which the reversal has been effected by exposing the 
"ae first to two ordinary sparks, and secondly to the 
rush discharge of the machine itself—perhaps as near an 
. as can be made by artificial means to the effect 
of a flash of lightning followed by a discharge of sheet 
lightning. 

It may be worth mention, as a reminder to those who 
may be inclined to try experiments with the Wimshurst 
spark, that the edie | between it and the lightning 
flash must not be pushed too far. For instance, when 
some photographs were shown, in which the lightning 
flash was shown broadened out by motion of the camera, 
it was naturally objected that photographs of the induc- 
tion spark taken on a rapidly revolving plate, showed no 
apparent movement. The observations which Mr. Preece 
has caused to be taken in thunderstorms by the Post 
Office telegraph instruments, indicate that lightning 
flashes have often a duration of definite amount, quite 
sufficient for movement of the camera to blur or enlarge 
the photographic picture. ; 

Another interesting result obtained by photographing 
the electricspark is that a measure of its duration may be 
obtained. Iam able to show you some photographs of 
the spark taken on a rapidly rotating plate. The plate, 
or film, for many of the photographs were taken on paper, 
was mounted on a disc which was rotated by an electro- 
motor at a speed in some cases exceeding 2000 per minute. 
The largest disc was 20 in. in diameter; the smallest 
about 4in. Ofcourse, the larger the disc the greater the 
circumferential speed, but in practice the motor I was 
using could not ive the large discs at a very high speed, 
and the greatest speed I got was with a disc of 8 in. in 
diameter Clivetioet saneiine at 1500. This gave a speed 
of 600in. per second at the point when the outer end of 
the spark was photographed. There is no perceptible 
difference in the width of a spark taken when the plate is 
stationary and that of one taken when the plate is running 
full coe | and certainly it is not displaced to the ex- 
tent of the twenty-fifth of an inch. It follows from a 
simple calculation that it does not last the 10,000th part 
of a second. 

The same problem has been attacked in another way by 
Mr. Boys, ot employs a lens, or rather a series of lenses, 
mounted in a rotating disc, the plate being stationary. 
Mr. Boys has by this means succeeded in broadening out 
the image of the more slowly moving spark obtained from 
a large condenser, in circuit with which is a large coil of 
insulated wire, giving considerable resistance, and pro- 
ducing self-induction. The image of the “oscillating 
spark” thus produced has been photographed by Mr. Boys 
as a band of considerable width, but I am not aware that 
he has yet got anything but a sharp image of the ordinary 


spark, 





ON STEEL RAILS, CONSIDERED CHEMI- 
CALLY AND MECHANICALLY.* 
By Mr. Curister P. SANDBERG, of London. 
UNDER the two heads indicated in this title, the 
present paper will deal with the conclusions which were 
arrived at respecting steel rails in the discussion that took 
lace at the International Railway Congress held in Paris 
ast autumn, 


I. Steet RAILS CONSIDERED CHEMICALLY. 


Safety and Durability.—As regards the safety and 
durability of steel rails, the a conclusion at the con- 
gress was that the rails should be as hard as is consistent 
with safety. Now hardness can be produced either 
mechanically or chemically or in both ways. By me- 
chanical means it was no doubt obtained formerly in 
slow-running mills and with hammered blooms, and was 
peas | the cause of the early Bessemer steel rails wearing 
so well. But at the present time, with the direct process 
of making steel and with 
—— has been large 


+ ng ving mills, mechanical 
y done away with; and hard- 
ness produced by chemical means has to be relied on, 
which is not in favour of the safety of the rail. Then the 
question arises what elements should be present in the 
steel to give it hardness, and what proportions of each are 
desirable for different conditions. The congress did not 
fix upon any definite chemical composition, but merely 
came to the general conclusion that the hard rail not only 
wears the best, but is also the safest. The latter is news 
to many besides the author, although this is the expe- 
rience in France and Switzerland, and particularly in 
Russia. From the evidence of these three countries it 
would look as if the hard rails are the best to resist 
crushing, and are also the best for safety, inasmuch as 
their tensile strength is not imperilled by the hardness of 
the steel. 

In a diagram accompanying Mr. Werchovsky’s report 
to the congress, upon tests made on the Russian State 
Railways with best rails, good rails, brittle rails, and soft 
rails, the average chemical composition and tensile tests 
are . as in Table III. (to be published in our next 
issue). 





* Paper read before the Institution of Mechanical 
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TABLE I.—BrssemMer Steet RAILS CONTAINING HIGH PERCENTAGE OF SILIcon. 


First Series oF TESTs. 
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TABLE II.—BEssEMER STEEL RAILS CONTAINING HIGH PERCENTAGE OF SILICON. 
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The columns indicating Russian rails, German rails, 
and English and French rails, are compiled from old 
times, as Russia has not imported an 
the last twelve yearz, and railmaking has much changed 


foreign rails for 











since then. It may further be stated that the English 
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brittle rails. 


to test the rails are stated by 
working in the converse direction, that 


them down on the road and testin 


results, is the eos 
Generally it is thoug: 
0.11 to 0.15 per cent., silicon must be 


silicon for rails, even w 





rails are the best, and the Russian the worst, because in 
the latter the percentage of phosphorus is so high as to 


constitute what was 
some fifteen years ago. 


soft rails broke at onl 
the 41 tons for the g 


‘ood rails ; while the brittle rails gave | which floats on the top of the metal in casting, and 
almost the same tensile strength as the 


even more elongation and contraction. 





strength is of secondary importance. 





verse test under a falling ball have been substituted 
instead of these three slow and costly tensile tests, it 
would have discriminated better the merits of safe or 


After the Russian experience gained by analysing rails 
taken up from the road which had given good and bad 
results in actual work, the —— commission a: 

r. Werchovsky 


is, makin 


‘ood rails, and | absorbs all the carbonic oxide gas as it rises, thus making 
ould the trans- | the metal very quiet in the mould, and the ingots almost 


ppointed 
he now 
rails 
of the three different chemical compositions, and laying 
them under the traffic. 
Favourable Effect of Silicon.—The high percentage of 
silicon, 0.24 per cent. in the steel rails giving the best 
feature in the foregoing analysis. 
t that, if phosphorus is as high as 
low, as well as 
carbon, if the rails are not to prove brittle under the 
traffic. This may explain the general fear of silicon, as 
shown by engineers m samt only 0.06 per cent. of 
ere phosphorusis low. This fear 
arises from their making no difference between steel re- 
quiring maximum tensile strength, as for bridge and shi 
plates, where durability under wear is not needed, an 
steel for rails, where this is the first essential and tensile 
Some silicon is 
necessary, in order to produce sound steel ; and its benefit 
is considered by the author to arise from its affinity for 
ed “‘ phosphor steel” when made | oxygen, whereby it has the effect of reducing the oxide of 
J . | iron floating on the liquid steel after the sudden blowing 
As for the tensile tests, they tell very little; for the in the converter. It first forms silica, which then takes 
y 33 tons per square inch, instead of | up more oxide of iron and forms silicate of iron or slag 


as flat on the top as if they had been planed. It con- 
sequently renders steel castings solid, as is well known in 
steel foundries, where 0.25 per cent. of zilicon is the usual 
proportion for obtaining a solid casting. In the absence 
of silicon, and with carbon as the hardener, the oxide of 
iron with the carbon in the steel forms carbonic oxide gas, 
which boils the metal before escaping, and causes bubbles 
and a spongy top in the ingots. These bubbles are to a 
certain extent squeezed together afterwards in the rolling, 
but never so as to form such a sound mass as if the cast- 
ing were solid and free from them. b 

n the wearing of rails made of these two different 
kinds of steel, the silicon steel rail is solid and does not 

1 or laminate. The low carbon steel rail, ne 
ess than 0.30 per cent. of carbon, becomes deformed, 
spread out, sul avaied at the rail ends, and as it wears 
it peels off in thin scales, arising from an unsound or 
spongy ingot. Even when the carbon is as high as 0.40 
to 0.50 per cent., a tolerably solid ingot cannot be obtained 
without silicon to the extent of at least 0.10 per cent. ; 
and this percentage of silicon is therefore what the author 
has generally preferred for steel rails. 

Experiments on High Silicon Steel Rails.—As there 
would be more chance of success from high silicon steel 
rails made in England, where phosphorus does not amount 
to half as much as in Russia, the author determined to 
take the question up, and to make experiments in order 
to see whether there really was any advantage in silicon 
for producers and users alike. On communicating with 
some of the leading men of both classes in several 
countries, he found that their experiences were widely 
different. The question therefore could be solved onl by 
impartial investigation and direct experiments, whic 
were accordingly commenced. Preliminary results were 
soon obtained, which are embodied in Table I. appended, 
showing chemical and mechanical tests. These were so 
far satisfactory, and from them the three following con- 
clusions may be drawn: 

1. That a heavy steel rail, containing silicon up to 0.30 
per cent., and the same amount of carbon, will stand any 
ordinary transverse test under a falling va, up to, say, 
one ton falling 15 ft., midway between —— 3 ft. 
apart, provided the phosphorus is low, say under 0.07 per 
cent., and the manganese not too high. the large 
amount of silicon does not seem to make the rail brittle, 
judging at least from these experiments. 

2. That silicon up to 0.30 per cent. makes no visible 
difference in the hardness, so far as is shown by deflection 
under the falling weight or by impact or by tensile tests, 
the different results obtained being altogether dependent 
upon the proportion of carbon. 

3. That silicon at 0.20 per cent. and upwards gives a 
sound ingot with a clean solid top, which rolls out into a 
rail with fewer defects than steel that contains only 0.06 
per cent. of silicon, other impurities being the same. 

These earlier conclusions, however, required to be 
verified on a larger scale, having been tested so far by 
only a few few single casts. A seoond series of a greater 
number of experiments were therefore made. The results 
in Table IT. are of a very different character from those 
in TableI. From Nos. 1 to 15 of the chemical and 
mechanical tests in Table II, the three following final 
conclusions are drawn : 

1. By silicon up to 0.30 per cent. with carbon up to 
0.30 or 0.40 per cent. the steel is neither hardened nor 
made brittle, and its tensile strength is diminished in only 
such a small degree as not to imperil the safety of the 
rail, judging at least from a severe transverse impact test 
under a falling weight. 

2. Silicon up to 0.20 or 0.30 per cent. certainly makes 
the steel quiet in casting, and free from small honey- 
combs or blisters; but in cooling from a fluid toa solid 
state it draws or shrinks much more than rail steel con- 
taining only 0.10 per cent of silicon, or less. The ingots, 
—— large ones weighing a ton or more, are very 

iable in cooling to form a hole in the centre, which, 
when the ingot is rolled into rails, produces in the web 
or neck of the rail a seam not welded, as in test 11 of 
Table II. From this fault a fracture of the rail may 
occur, and may be more disastrous than the peeling off in 
thin scales that arises from small blisters round the ex- 
terior surface of the ingot, which are formed when silicon 
is low. Thus high silicon steel can be used with safet 
in small ingots only, say of not more than half a ton. This 
explains the favourable results obtained with such steel 
in Russia, where probably small ingots are made for single 
rails only. In the large ingots of say one ton and 
upwards, for three or four rails as now rolled in England, 
more than 0.10 to 0.15 a cent. of silicon should not be 
aimed at, on account of the greater shrinkage produced 
thereby. The danger is therefore seen of fixing upon one 
composition as applicable to all makes of steel ; and it is 
clear that care should be taken in considering all the 
reasons before changing the practice. For instance, what 
will do for working small ingots in Russia and elsewhere, 
will not answer for large ingots as worked in England; 
and engineers would do well to leave the silicon question 
to the railmaker, who in every case has the best experience 
of what suits his own requirements and those of the users 

enerally. These results respecting shrinkage arising 
rom silicon in steel agree with those given by Mr. Had- 
field in his recent paper on alloys of iron and silicon 
(Iron and Steel Institute Journal, 1889, page 222); but 
as he experimented with ten times as large a percentage 
of silicon as in the case now under consideration, and not 
directly upon rails, the present experiments may be a 
better guide to the solution of the question of silicon in 
rail steel. 
3. As for a high percentage of silicon in basic steel, it 
has the same effect on shrinkage as in the Bessemer steel. 
But it should be remembered that silicon, added in the 
form of hematite pig iron before the manganese is put in 
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basic steel; and that without this valuable discovery, 
made by Mr. E. Windsor Richards when manager of 
Messrs. Bolckow and Vaughan’s steel works at Middles- 
brough, the basic steel rail would have died a natural 
death. However, there is only just enough silicon added 
to take up the oxide of iron and protect the steel from re- 
phosphorisation, and none or very little is left in the 
steel, say from a mere trace up to only 0.06 per cent. ; 
and as there would be the same shrinkage in large ingots 
as with high silicon Bessemer steel, no experiments with 
basic steel have been found necessary. 

Thus both for Bessemer and for basic steel, the presence 
of such a high percentage of silicon as is in Russia, 
say 0.25 per cent., seems not applicable in England 
unless small ingots were reverted to, which again would 
be a disadvantage, because the larger ingots mean more 
work put upon the steel, and therefore the better are the 
rails. The ingots experimented with in Table II. weighed 
28 cwt. to 30 cwt. each, enough for four rails of 80 Ib. per 
yard and 30 ft. long ; while those in Table I. were much 
smaller, and consequently presented no apparentshrinkage 
and no holes in the centre. In Bessemer steel rails, 
therefore, the author sees no reason to interfere with the 
silicon, and he recommends leaving it altogether to the 
option of the maker. For tyres and axles, which are made 
from smaller ingots than rails, it might be a decided 
advantage to use up to 0.20 per cent. of silicon in order to 
get them solid ; and he believes this is done by the makers 
when they have no chemical composition stipulated. 

There seems to be no difficulty in obtaining a high per- 
centage of carbon—0.40 to 0.45 per cent.—by the basic 
process as well and to the same extent as by the Bessemer, 
though with somewhat less silicon in the basic steel ; and 
this should annul the general condemnation of the basic 
rails that was pronounced at the congress, simply because 
they were uate by the basic process. 

Hardness dependent on Carbon and Phosphorus.—As re- 
gards the hardness of steel rails it would appear from 
these experiments that silicon is of no consequence, every- 
thing depending upon the percentage of carbon and 

ohosphorus. Being a pupil of Eggertz, the author 

rought with him to this country in 1860 from the School 
of Mines at Fahlun, his method for estimating carbon in 
iron and steel, and made it known in the Chemical News 
of May 30, 1863, pages 254-6 ; and nowhere has this quick 
and simple method been more applied than in Sheffield. 
There have been three excellent papers on the hardening 
of steel, which are of great value as a guide in this respect: 
the first was in 1879 by Professor Rich. Akerman, of 
Stockholm; the second was in 1883 and 1885 by Sir 
Frederick Abel, read to this Institution ; and the third 
was last year by Professor Roberts-Austen. The changes 
produced by the hardening, which practically commences 
with about 0.40 per cent. of carbon, are just what alter the 
quality of steel rails according to the manner of cooling 
them. The mode of cooling should be studied very care- 
fully, and may be found to require covered hot banks, in 
order toobtain the most uniform result in the wearing of 
the rails. 

Increase in the hardness of steel rails was recom- 
mended at the congress by engineers from many different 
countries ; but the author has still sufficient dread of the 
results which might follow from fractured rails to prevent 
his going to any extreme in that direction ; and consider- 
ing the great variety of conditions to which rails are sub- 
ject, he would not attempt to prescribe any particular 
de of hardness as being applicable to all countries, 
Where so many factors are involved, there are hardly 
two cases alike. In the manufacture it is neces- 
sary to consider the varying amount of all elements 
present in the steel worked in different districts, the 
section of rail employed, the mode of rolling adopted, 
and whether the straightening is done by camber- 
ing the rail while hot. The last is a very important 
operation, and the author is glad to find that the leading 
railmakers in England have now followed his advice and 
adopted the hot cambering cf the rail, in order to lessen 
the effect of the barbarous cold straightening by presses. 
Then after the rail has been laid on the road there are 
questions of climate, drainage, ballast, sleepers, weight of 
rolling stock, s » amount of traffic, &c., all of which 
must be taken into account, and their importance decided 
upon according to particular circumstances. At present 
the users of steel rails have nothing much to complain of ; 
their safety is much greater than that of iron rails, their 
durability is at least three times as great, and their price 
is much lower. Why then tact the hardness and 
thereby risk the safety? The greatest merit in an engi- 
neer as well as in a railmaker is to know when to let well 
alone ; and the author certainly intends to exercise this 
discretion, and will not let himself be led astray by any 
wonderful chemical composition of steel rails ; otherwise, 
serious accidents may accrue, and then, to use a Shef- 
field railmaker’s expression, the services would be re- 
quired not only of a chemist but of a druggist as well. 


(Zo be continued.) 








PHENOMENA OF ALTERNATING 
CURRENT INDUCTION.* 
By Professor Etrav THOMSON. 

Mr. PRESIDENT, Ladies and Gentlemen, and Members 
of the Institute: The subject which we have in hand 
this evening is more of an experimental character than 
otherwise, and the object is to bring before the Institute 
chiefly the results of some actions in relation to alternat- 
ing currents—actions which are novel and curious, and 
some of _which have never before been shown to the 

* A lecture delivered at the fort 
American Institute of Electrical 
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public. Others formed the feature of the exhibit which 
we made at Paris in the past year. The lecture will 
deal chiefly with effects producible in closed conductors 
or closed bese subject to the influence of what we call 
induction. Every one is familiar with the action pro- 
duced by passing a current around a bar of iron. If we 
have a coil surrounding the bar and pass an ordinar 
continuous current, as it is termed—a current whic 
does not change its direction and does not vary greatly, 
we get, according to the direction of the current, north 
and south rr, respectively developed at the ends of 
the bar and down the sides to some extent, the neutral 
region or point of no polarity being in a bar of uniform 
section and of uniform material about the centre. I ma; 
say that the magnetisation in seni 3 the current throu; 
the coil is almost instantaneous, that is to say, if the 
magnet is of moderate dimensions and we connect it with 
a battery, we find at once that the ends are north and 
south in polarity. But if we take such a magnet and 
surround it with a thick copper tube, or, what will 
answer just as well, a band of copper, which makes 
what we call a closed circuit, then we find that on pass- 
ing the current into the inner coil, for example, the 
o_o does not appear instantaneously at the 
ends, but we have it coming Md lazily and gradually, 
according to the thickness of this outer envelope of 
gee We make what is called a sluggish magnet. 
e slow up the production of magnetism in the bar. 
The reason for this is very simple. When we start the 
current through the inner coil, we have at the same 
moment a reverse or opposing current sing in the 
outer coil or band which alls or holds back the develop- 
ment of magnetism. After a little while, it may be a 
second or two in moderate-sized magnets, sometimes even 
more than that—the magnetism has reached about its 
normal value as though no band or closed circuit sur- 
rounded it. We can in this way construct magnets which 
will not respond to quick impulses of current, but will 
only respond to impulses lasting for a certain time. These 
are facts which are pretty well known and sometimes 
made use of. But let us now consider what would happen 
if we we were to take away the continuous current and 
substitute what we call an alternating current—a current 
which goes in one direction during a portion of the time 
and reverses, going in the other direction, during another 
portion of the time. These currents can be made to change 
theirdirection many thousand timesasecond, or wecan have 
them change only a few times a second, or have them 
change every few seconds. The period or rapidity of 
vibration or alternation can be varied within the widest 
limits. We find that with the alternating current passed 
through the coil—removing the envelope—we will get 
north and south polarity quickly seimeanl. That is ever 
time one current moves one way through the coil, nort 
magnetism will appear at one end of the bar and south 
magnetism at the other, and when it reverses, the mag- 
netism will reverse, and if the current alternates or 
changes its direction many times a second, these alterna- 
tions] of magnetism will produce what we call an alter- 
nating magnetic field outside of the bar. At the same 
time we will notice that the alternating current is strongly 
opposed in its passage by having to reverse the mag- 
netism. That is, it is doing the work of —— or 
turning around the particles of iron in the bar and it 
encounters an opposition. The poles will reverse rapidly, 
as I was saying, and we will have magnetism developed, 
but we will not be able to tell whether it is north or south if 
the alternating current is changing its course rapidly; but 
we will find, as I have said, that the alternating current 
will not pass as freely through the coil as a continuous 
current, but will meet with an opposition which we 
call self-induction—or counter-electromotive force. Now, 
if we put the closed band in place around the coil we wil 
find that the magnetic effects are almost ye ow out, and 
further that the opposition to the passage of the currents 
through the coil has been almost exterminated. Or, in 
other words, the coil has now become transparent to 
the alternations—the alternations passing freely through, 
whereas before they were very much hindered. Here, 
then, we have another difference from the action which 
takes place with continuous currents. Furthermore, 
we find that if this band is loose or movable we 
will get mechanical actions exerted with the band in 
certain positions, We make use of these principles in 
what are called re-active coils for alternating currents, an 
example of which is found here. (Fig. 1.) If we pass 


through the coil which you see wound upon this struc- 
ture or core made of sheet iron—if we pass a current 
through this coil, we find that when this copper piece 
which forms a band around the coil, is over here 
away from the coil a very great opposition is exerted to 
the of the alternating current, and we can use that 
coil in order to oppose the passage of such currents just as 
we would put a resistance in circuit with a continuous 
current to oppose its passage—with this difference, that 
wherever we use a resistance in circuit with a continuous 
current we lose the energy of the current—we waste cur- 
rent; but in the case of the use of such a coil as this—a 
self-inductive coil—we waste only a small amount of the 
energy and are enabled to oppose the passage of the alter- 


nating current or currents with great force—cut it down 
without making the loss real. Sees 

If now we wish to remove that opposing influence we 
can do it with the greatest possible smoothness by simply 
bringing this closed copper band over the coil, and we 
can ceakeats in that way to the nicest degree possible the 
force of the alternating current subject to this action. 
But we would notice, in using the apparatus for the 
purpose mentioned, that, when we began to bring 
this copper over the other coil, an opposition to the 
movement—we would find a repulsion—a tendency to 
drive back or remove the copper. In fact we can 
easily imagine that with the copper band in the pre- 
sent ition a strong current sent through the ter- 
minals of the apparatus would throw it completely 
over so as to put the full kick or reaction in the cir- 
cuit. This repulsive action is one of the phenomena 
to which I a 5 to call attention particularly this even- 
ing. That is, we propose to make this outer band loose 
—to give it a chance to move and then study some of the 
actions obtained. I brought to the notice of the Institute 
about three years ago a variety of dispositions of parts, 
apparatus and devices showing this repulsive action, and 
I explained it, but we had not then the opportunity for 
actually bringing to the notice of the members the 
instances of the experimental action of the devices—the 
devices were not at hand, the current was not at hand, 
and it was not easy to arrange matters. But we will now 
make up for that, or try to. Nowit is hardly worth while 
this evening to go into a full discussion of the causes of 
this repulsion. I will state it very briefly, and it will be 
a repetition of what has already been said before jthe 
Institute. It is simply this—the cause of the repulsion 
is that in this outer band there will be developed during 
the passage of the alternating impulses through the inner 
or inducing coil, currents which are opposite in direction 
throughout the major part of their time of existence to 
those which produce them. If we could imagine a 
current passed through this inner coil a what 
may be called the theoretical effect purely, there would 
be no such repulsion. But there comes into play an 
action which we call the lag or retardation of the impulse. 
This action disturbs the opposition of the waves in such 
a manner as to cause the current produced in the outer 
band by induction to be opposite in direction to the cur- 
rents which produce the induction; and opposite currents 
according to the laws well known, are repellent ; so that 
if we bave two conductors near together, in which oppo- 
site currents are flowing, we have a repulsive effort 
exerted. We ought to get, according to theoretical con- 
siderations, and without introducing any consideration of 
displacement of currents from the theoretical position—a 
wave which is just a quarter of the wave length back of 
the wave which induces it. But in actual practice, if we 
use as the closed band a conductor of considerable size, 
and of good conducting material, this wave is not so pro- 
duced ; but it is moved, it is shifted to this position 
(illustrating) ; that is, our real wave is not the one the 
quarter wave displaced, but we find it nearly where I 
now show it. ‘That is, the current in one coil is in 
one direction, the current in the other coil is in the oppo- 
site direction, and this produces a repulsive effort. do 
not propose to go much further into the consideration of 
that subject, because we have a number of phenomena to 
bring before you and that matter has already been dis- 
cussed before the Institute.* 

One of the earliest experiments which I happened to 
make as showing somewhat similar action to that just 
mentioned, was to take a coil of wire provided with an 
iron core, and support a disc of copper, in a balanced 
way, in front of it, keeping it properly balanced by 
counterpoises. We will carefully adjust the weight so as 
to get it to about a balanced condition. On passing a 
continuous current through this coil, we simply magnetise 
the iron inside the coil. We produce suddenly a north 
pole at this point, but that sudden ,production of a north 
pole induces currents in the disc placed opposite to the 
pole which flow in such directions as to produce a 
north pole, as it were, pointing downward, so that these 
two north poles ee each other. If, on the other hand,’ 
the disc were slightly lifted, and I cut off the current, 
the disc will at once fall; but if I repeat the operation 
of putting on the current and taking it off quickly, 
we find that there is a continued repulsion ; or, in 
other words, the disco is kept at a distance from 
the core. The disc now is down and [ will put on 
the current and you will see it rises about 4 in. and is now 
in oscillation. tried this ——_ about five years 
ago. You see that every time I put on the current there 
is a repulsion upward of the disc. If nowI quickly make 
and break the circuit you will see that the disc will stand 
at adistance. It is thrown off the core. We have, in 
other words, a repulsion produced by continuous currents 
quickly interrupted. That is due to the fact that the 
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currents induced or set up by the production of a mag- 
netic pole in this core are attended by the production of 
other currents in the disc, which oppose the action and 
drive the disc away. (Fig. 2.) 

Alternating currents applied to the same conditions 
may be regarded as very much more rapidly interrupted, 








* See ‘‘Novel Phenomena of Alternating Currents,” 
page 100, vol, iv. of Transactions, 
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and, at the same time, reversed currents, and consequently 
the magnetic effects are very decided. To show the 
action with alternating currrents, we have only to take a 
plain copper ring and lay it over the coil as you see. 
(Fig. 3.) e havea source of alternating currents which 


SS <COPPER RING 


Fig 3 89 


are conducted from the lines outside, and which are trans- 
formed by a transformer to 200 volts ans at a thou- 
sand voltson the supply lines, and I will close the circuit 
of the secondary coil, and you see that we have a copper 
vag resting on a support some distance down the inducing 
coil. You see this action of repulsion is so considerable as 
to throw the ring bodily upward. Here the action is 
exactly what we have before seen, but it is intensified to a 
wonderful extent. This isa heavy, solid, copper ring, and 
it is driven, as you see, up into the air quite a height. If 
I put on the current now for a few moments permanently 
I may be able with care to balance this ring for an instant 
in free air. This action of repulsion may be exhibited in 
very many ways, and as you see we have one here, in 
which instead on holding the ring it is now supported 
in the air. But that is not all ; two rings are as well sup- 
ported as one. 

The reason for this is quite simple. That ring is affected 
by the alternating current passing in the inducing coil, 
and it is affected in such a way as to produce currents 
that circulate reversely, but are always behind time as 
respects the inducing currents so as to be in the opposite 
direction to these currents at nearly all times. This 
second ring put under the same conditions is affected in 
precisely the same way as that ring, and therefore the 
currents in that ring and in this ring are parallel and in 
the same direction. Consequently they attract each 
other instead of repelling. e have then repulsion from 
this first band and the coil, between this second band and 
the coil, and because the one is affected like the other, we 
have attraction between them so that they hang together, 
and you can hear the tremor of the alternations. That 
little rattle you hear indicates simply the time when 
there is nocurrent. The rings fall apart for a moment, 





and before they can get apart another current is set 
up which draws them together. 


i 


(Fig. 3a.) 
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Not only is this repulsive effect manifested as you see, 
but if the ring cannot get away from the coil it will 
undergo what we call the deflective action, or it tends 
to turn up; besides the action is exerted all around the 
coil as you see. I cannot bring that ring over the 
coil. It is thrown back. erever there is any of 
this magnetic field the repulsion is exerted and it tends 
to turn the ring up into the vertical position or plane. 
The moment I turn it down in this fashion you see it 
is with difficulty that I can it over the coil. But 
if we desired to cut off all this effect we would only 
need to cap that coil with a very heavy copper cap, and 
then the experiments would take on a very different 
character. I cannot lay this copper plate on the coil, 
as you see. This acts just as the ring does. It is a 
number of rings concentric, all of which can have current 
developed in them, and it is impossible to lay this plate 
on the coil, for it is driven away. If I were to cut the 
current off and lay the ring down, and then put on the 
current in the inducing coil, the ad disc would jump 
off. That is the case, too, with a silver coin if we get the 
field strongenough. There is hardly force enough there ; 
but if we get a very powerful field a silver coin will be 
thrown completely off. This disc, we may say, exhausts 
the magnetic field. If I lay it in the field and force it 
down I get an effect preventing the e of magnetic 
force through it. Here is a lamp which I light simply 
by connecting it with a coil and bringing the coil near 
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this coil or pole. Notice when I put the copper plate 
between. Now we will insert the copper plate, the lamp 
is extinguished. And the moment we withdraw the 


plate it lights again, and we can graduate its intensity, 
and as it were turn the Jamp up and down as we do with 





gas. (Fig. 4.) Icall thisa shading action—that is, the 
late shades the magnetic field. Or it may be said to 
a deflector, it deflects or reflects the magnetic field. 
It is like a polished plate of silver as compared with 
light, and we have only to bring it down to the field, and 
we find that the field is diverted and kept from passing 
through, so that it cannot affect the coil on the upper side 
which would feed the lamp if the field were not shaded. 
We could vary these experiments a great extent, and I 
had prepared a few examples of variation, but one of 
them met with an accident, that was this little floating 
lamp. This little lamp ought to be connected with the 
coil, but it got broken on the way, and therefore I cannot 
show the experiment. It was to be placed in this 
glass vessel full of water, and, as you see, it would fall 
to the bottom. If the circuit had been complete, on 
utting it into the field we would not only see the lamp 
ight under the water by the sheer effect of the magnetic 
field traversing the water and producing light in the 
lamp, but we would also see at the same time the lamp 
rise, and we would have both phenomena—the’production 
of current, demonstrating that the action is due to current 
developed in the coil because the current lights the lamp, 
and we would also have the repulsive action of the cur- 
rent. It isa very pretty experiment, and I am sorry it 
has been pata fs by this accident. 

There is another point, however, I cannot leave out 
in connection with it, namely, that we might have the 
coil floating in the liquid at a certain height as repelled, 
and then by diminishing the current here in the inducing 
coil we would find that instead of having the lamp chang- 
ing its brilliancy it would ae settle down and remain 
of the same brilliancy as before; that is, the repulsive 
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effort would become less. It would drop to a position 
where the repulsive effort was as much as before, and 
then the lamp would have the same brilliancy. We have, 
as it were, an automatic regulator for the lamp by which 
no matter how the current varies, we can have a standai 
illumination. (Fig. 5.) 

But fortunately I have arranged to show this in a dif- 
ferent way. I have a lamp and coil which are placed on 
the end of alever. This gets rid of the liquid and gives us 
ameans of balancing the lamp at any brilliancy we desire. 
I there place the little lamp on the lever, put counter- 
poising weights on the other side, and you see it floats or 
is balanced at a distance fromthe coil. Butif the induc- 
ing current were slightly diminished, we would find that 
the lamp would settle down. In fact, it does always rise 
and fall a little from the variations on thecircuit. I ma: 
set that lamp then to burn at a certain brilliancy, and if 
wish to vary the brilliancy I take off a weight from the 
counterpoise and it rises in brilliancy. If I add more 
weight to this side I would, of course, diminish the 
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brilliancy, and it might remain balanced under these 
still new conditions. I take off several of the counterpoise 
weights. There we have considerable increased brilliancy 
given, and the lamp will remain so, no matter whether 
the current fluctuates or not, providing we always have a 
space between the coils, which will enable it to go and 
come and preserve its proper brilliancy. (Fig. 6.) 
(Zo be continued.) 





THE THIES PROCESS OF BARREL 
CHLORINATION.* 
By T. Ecixston, Ph.D. 

THE pyrites containing gold resulting from the concen- 
tration of free milling gold ores is usually treated be, aoe 
ner’s process, which was introduced into Grass Valley, 
California, in 1858, by Mr. G. F. Deetken, and has been 
successfully practised there from that time. Various 
modifications of it have, from time to time, been sug- 
gested. Mears proposed to use chlorine gas under pres- 
sure of 30]b. to 401]b. to the square inch, made in a 
generator outside of the barrel and pumped into it or 
produced inside the barrel by the use of a great excess of 
chemicals ; and while it was found that more gold was 
dissolved, the gain was more than compensated for by the 
expense of the machinery, the great cost of repairs, the 

* From the School of Mines Quarterly, Columbia Col- 
lege, New York. 





trouble caused by the leakage of the gas and consequent 
loss of the chlorine and inconvenience to the men. Davis 


prop to precipitate the gold with charcoal, but no 
— advan resulted from it. The Sa is 
slow, and the difficulty of burning such bulky material 


in a muffle and treating the ashes before melting 
into a bullion, caused its abandoment. Mr. A. Thies, by 
whose advice the process was introduced at the Phenix 
and Haile mines in North Carolina, and the Bunker Hill 
mines in Amador City, California, having been in charge 
of the Mears process for more than four years, found that 
he could work without pressure pumps just as well as 
with them, as all the pressure necessary for the solution 
of the gold could be generated within the barrel just as 
well and much cheaper than by costly machinery, and 
after making a long series of experiments, leaving out of 
the Mears process all but the barrel, and having modified 
that so that there were no joints liable to leakage, in 
fact, so that there was nothing but the bare lead-lined 
iron cylinder left of it, perfected the process which is now 
known as the barrel process, but should be really known 
as the Thies process, which has been introduced at the 
Bunker Hill mine in Amador City, California, and at the 
Pheenix and Haile mines in North Carolina, where it has 
been working for several years very successfully. 

Through the courtesy of Mr. A. B. Crocker, superin- 
tendent of the Bunker Hill mine, I had an opportunity 
to study this extremely interesting process at that mine. 
The details relating to the Haile and Pheenix mines have 
been forwarded to me by Mr. Thies. The Bunker Hill 
mine was located in 1882. It is situated 14 miles north 
of Amador City. The vein dips at an angle of 75 deg., 
and varies from 3 ft. to 25 ft. in width. It has two in- 
clined shafts, one of which is 800 ft. long on the incline 
and 683 ft. deep from the surface in a vertical line. The 
south shaft is 400 ft. long on the incline and 3465 ft. ver- 
tically from the surface. The two shafts are 360 ft. 
apart. The hanging is diorite, and the foot slate. The 
ore is quartz and black slate, with 2 per cent. of sul- 
phurets, and is worth 5 dols. to 6 dols. to the ton. It is 
crushed in Hendy’s modification of the Blake’s crusher, 
which is run by a 4 ft. Knight’s wheel under a pressure 
of 260 ft. of water. The mill is run by a 6-ft. Knight's 
wheel under a pressure of 270 ft. There is also a steam 
engine to use in case of failure of the water. The mill 
has forty stamps. The ore comes from the mine by a 
tramway, and is dumped on to grizzlies, and falls from 
there to a Hendy’s rock-breaker, 9 in. by 16 in., which 
does all the crushing. he movement is transmitted 
by iron arms from one end of the breaker to the other. 

he stamps weigh 850 Ib., the stem is 350 1b., the shoe 
150 Ib., the boss225lb. The tappit is of steel, and weighs 
110 lb. The stamps make 92 drops of 64 in., and each 
one crushes 2} tons in twenty-four hours. The order of 
the drop is 1, 5, 2, 4,3. The screens are No. 8, and are 
din. oe slot, and last twenty days. The ore is amal- 
gamated in the battery, and the splash plate is arranged 
in such a way that the pulp falls on to an amalgamated 
plate inclined away from the mortar at an angle of about 
45 deg., then drops to another one inclined towards it and 
then falls to the apron. This makes a fall from the 
screen to the first plate, and from the first to the second, 
and from the second to tha sluice. The result of the con- 
stant impact is that little or no gold is found beyond 
these plates. The battery lip has two plates 8 in. long 
and 6 ft. wide. The apron is 3 ft. 6in. long and 4 ft. wide. 
It has a grade of 14 in. to the foot. It ends in a single 
sluice, 14in. wide and 12 ft. long, with a single silver- 
plated copper plate. This ends in a pointed box for each 
sluice ; 90 per cent. of the gold is found on the splash- 
boards, 5 to 7 percent. in the battery, and the rest on the 
plates. From the sluice the tails run on to Frues, which 
make 220 strokes. From the Frues the tails run on to 
duck sluices, of which there are fifty, 22 in. wide and 
16 ft. long, exactly resembling the strakes of the Key- 
stone Mill. The pulp from this strake concentration is 
treated in pans with wooden shoes. The water used in 
the milling and on the concentrators is eight miner’s 
inches under a 4-in. head. Thecost of milling is 60 cents. 
The number of men in the mill is five and in the mine 
seventy. Both miners and millmen are paid 2.75 dols. 
The cost of water for milling is 1.60 dols., and for power 
18.40 dols. per day. 

The Bunker Hill and Pheenix works formerly used the 
Mears process, but were forced to abandon it because the 
cost of repairs was too great, and it was found to be im- 
possible to keep the chlorine from leaking, and the men 
refused to work when they were exposed to such corrosive 
fumes. There seems to be no doubt that the use of 
chlorine under very high pressure acts efficiently, and 
since its abandonment the tails are higher, but the differ- 
ence is not enough to pay for the extra trouble and 
expense. This seems, for the most part, to be owing to 
the use of dry ore and dry gas, no water having been 
previously used, but the whole difference is not more than 
2 dols. per ton, which it seems impracticable to save on 
account of the difficulty of keeping the chlorine from 
leaking. All of the Pom process has therefore been 
abandoned, and as now conducted it does not bear much 
relation to the original process. 

The concentrates at Bunker Hill are 2 per cent. of the 
ore, and contain a trace of arsenic, antimony, and lead. 
Their average value is 60 dols. to the ton. They are 
roasted with 1 per cent. of salt in a reverberatory furnace 
with a revolving hearth at the fireplace end. It is 40 ft. 
long and 12 ft. wide on the outside, with walls 18 in. 
thick. The stationary hearth is 7 ft. wide, 18 ft. long, 
and 24 in. high, and has two working doors, one on eac 
side of the furnace. They are 8 in. by 16in. At the end 
of the stationary hearth there is a drop of 6 in. to7 in. 
The ore then falls on to a horizontal revolving hearth 
12 ft. in diameter, with a discharge hole in the centre. 
This part of the furnace is made of an iron shell lined 
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with firebrick. It is 24 in. high to the crown of the roof, 
and 18 in. to the spring of the arch. The working door is 
3 ft. above the floor of the roasting house. The bridge 
is 9 in. below the arch, and the grate bars 18 in. below 
that, so that the fireplace and combustion chamber 
together are 27 in. deep. This furnace is too small for 
any large output. The hearth revolves, by means of 
gear wheels beneath it, at the rate of one turn per 
minute. The work consists in turning the concen- 
trates over and bringing them from the centre to 
the circumference, and pushing them from the cir- 
cumference to the centre. When finished, the charge 
is shoved from the centre, through the hollow axis of 
the hearth, into the cub below, and from there the 
roasted ore is removed by scrapers attached to the 
bottom of the pan and loaded into iron cars and carried 
in them to the cooling floor. There are, in the furnace, 
three batches of 1100 lb. of ore. One is on the end of the 
hearth nearest the flue drying, the others being roasted. 
The charges are moved every eight hours. The same 
charge remains only three hours on the revolving hearth. 
To ascertain whether the roasting has been sufficiently 
prolonged to decompose all the sulphates, a small quantity 
of the hot charge is thrown into water, and a bright iron 
rod thrust into it. If there is any undecomposed sul- 
phate, the rod will be acted on; if not, the charge is 
ready for the barrel. The capacity of the furnace is two 
tons in twenty-four hours; 0.25 per cent. of sulphur 
remains in the ore after roasting. It requires one-eighth 
of a cord of wood, at 6dols. per cord, to the ton. At the 
Haile mine, in North Casclins, a double reverberatory 
furnace is used ; they have just erected a Spence furnace 
to roast the concentrates. 

The cooling floor is of brick, and is on the same level as 
the emai ile of the chlorinating barrel. The charge 
is generally made hot, but not sufficiently so to be burn- 
ing to the hand. It is weighed and charged in iron 
wagons. The barrel charging floor is of wood, in the 
centre of which is a hole 2 ft. in diameter, into which an 
iron hopper fits. The barrel it on the floor below, and 
has a manhole 12in. in diameter, which is turned up 
underneath this hopper. The barrel is of cast iron or 
sometimes it is made of boiler plate, and is lined on the 
inside with lead, usually weighing 10 lb. or 12 lb. to the 
square foot. All the joints are burned together when 
th: lead is first put in. The lead used is } in. thick, and 
weighs 12 lb. to the square foot. After five years of use 
at the Phenix mine this lining shows no appreciable 
wear. Thebarrel is 4 ft. in diameter outside and 40 in. 
inside, and 6 ft. long outside and 54 in. inside. The 
heads are made of cast iron with the trunnions cast on 
them, and are fitted to flanges on the body; these are 
fitted with tight and loose pulleys. The lining must be 
well put in and with great care. It is fastened at once by 
bolts to the outside, as it has been found very diffi- 
cult, when repairs are required, to burn lead on which 
chlorine has acted. There were formerly in the barrel, 
on the bottom, partitions of lead 2in. to 3in. high, which 
make the charge rise and fall out as the barrel revolves, 
instead of simply rotating around on the bottom. This 
has been found to complicate the construction of the 
barrel unnecessarily and has been abandoned without 
any perceptible change in the work. When the chlori- 
nating barrel is turned up, 135 to 140 gallons of water are 
introduced from a wooden barrel at the side of the hopper 
by a pipe. The exact quantity of water is ascertained by 
marks on the inside of the barrel, and as soon as empty 
it is tilled again to be ready for the next charge. he 
water must be in sufficient quantity to allow the pulp to 
flow easily, but it must not be too thin. One ton of 
roasted sulphurets is now added through the funnel, it 
having been previously thoroughly mixed with 25 1b. 
to 301b. of Ft chloride of lime, which is the ordi- 
nary bleaching powder of commerce. This amount has 
been fixed on as the best, as it has been found that 
with a charge of 40]lb. no better results were obtained. 
When, as in some cases in North Carolina, the 
ore contains copper, more bleaching powder has to be 
used. The water is added first, use if the dry 
ore was added and then the water, the barrel would be 
more than full, as the two would not mix, but the ore 
falls through the water, so that the barrel is filled up to 
8 in. or 9 in. of the manhole. What remains on its sides 
is then washed off the funnel with a little water. Thirty 
pounds of sulphuric acid at 66 deg. B. are added after 
the rest of the charge is made. An excess of acid must 
always be used, so as to be sure to convert all the lime 
which remains on the hopper, into sulphate, and the 
funnel washed free of acid, and then it is removed. In 
North Carolina the water is put in first, then the ore, and 
then the acid. The charge which answers best at the 
Phoenix mine, where the ore contains copper, is 40 of 
bleaching powder and 50 of commercial s oven acid, 
At the Haile mine, where the pyrites is free from copper, 
the charge is 101b. of bleaching powder and 15 lb. of acid. 
Half of each is used at the commencement, and after 
three hours’ rotation the rest. Ture rotation is continued 
until free chlorine is present. When the charge is in, a 
rubber is placed over the manhcle, and an iron plate 
over this, which is screwed down tight with a long 
lever as quickly as possible to prevent the escape of any 
chlorine from the barrel. The barrel is revolved at the 
rate of 12 revolutions a minute for four hours. At first 
the whole charge of chemicals was made at one time. 
This was found not to work advantageously and now the 
charge is divided. Two charges are always made in a 
day. In North Carolina half the quantity required to 
generate the chlorine is introduced at first, and the rest 
at the end of half the time of rotation, and the process 
continued. The time of rotation of the barrel is from 
four to eight hours, depending on circumstances. When 
an examination shows free chlorine present the operation 
is finished. It will not do to trust to pressure alone to 





determine the presence of chlorine in excess, for other 
gases are given off as well as chlorine, which would give 
a false indication if the operation was determined as 
finished by the pressure alone. A lead valve is arranged 
in the barrel, so that not only the pressure of an excess 
of chlorine gas, but its presence and the exact condition 
of the charge, can ascertained at any time. Where 
examination shows that there is an excess of free chlorine 
in the barrel the pulp should be left in contact with it at 
least an hour before discharging. i 

The barrel is surrounded for two-thirds of its height 
on both sides by a splash-box 18in. wide, which ends 
in a trough which can be turned on to any one of 
the tubs. When the charge is finished the barrel is 
turned up. The chlorinator, wearing a respirator, as 
there is considerable pressure of gas, loosens the 
screw of the manhole, so as to raise the rubber a little 
and allow the extra chlorine to escape for several 
minutes. He then removes the valve —— and with 
his hands turns the barrel down into the trough. The 
whole charge runs on to the filter, the bed of which is 
6 in. in thickness. The filter is first flooded from below 
to the depth of 4in. or 5in. with water and the outlet 
stopped. This prevents the charge from below from 
pac ing as the ore falls on to it. The barrel is then 
washed out with a little water, and it is ready for a new 
charge. The trunnions of this barrel, which was origi- 
nally made for the Mears process, were made hollow for 
the purpose of introducing the stationary goose-neck, 
through which the pressure of the gas in that process, 
which was from 30 ib. to 40 1b. to the square inch, was 
made and measured. They were made too — in the 
first place, and are now very much too large. They have 
been stopped up with asbestos, as they are nolonger used. 
In all the recently constructed barrels the trunnions have 
been cast solid. The difficulty with the barrel so con- 
structed was the leakage of the stuffing-boxes for the 
goose-neck, which it was impossible to keep tight. Another 
and a greater one was the collapsing of the lead lining 
of the barrel ,from the exhaust, in the endeavour to col- 
lect all of the chlorine gas in the barrel which was not 
used in the chlorination, so as to use the gas in the next 
operation. Another was the fact that there was often 
pressure due to the evolution of other gases than chlorine, 
which were mistaken for it, and the fact that, from mis- 
takes as to the pressure, the ore supposed to have been 
fully acted upon by the chlorine had often not been suffi- 
ciently treated, so that the tails had to be worked over. 
The barrel is run by a 30-in. Knight’s wheel. 

The time necessary to revolve the barrel is not quite 
fixed, except by the work of the furnace. The total cost of 
power is 1 dol. in twenty-four hours, or 0.50 dol. per ton. 
As the furnace is small the quantity to be treated is small. 
Double the quantity might be treated if there was suffi- 
cient pyrites to treat. Two hours with the Bunker Hill 
concentrates would answer for the chlorination as well as 
four. The barrel discharges into three filter tanks, which 
are rectangular, 6 ft. by 8 ft., and 18 in. deep. They are 
lined with lead, and incline 1 in. toward the drain hole. 
The filter in California is made in them as usual, of quartz 
pebbles, gravel, and fine sand. To keep it in place and 
prevent its surface from becoming uneven, longitudinal 
slots 14 in. deep and 10 in. apart are used on the top. In 
North Carolina the bottom of the tank is first covered 
with perforated tiles which are covered with gravel and 
then sand. They have two outlets for discharging into 
the settling tanks. When the barrel is entirely empty 
the stopper in the tank is removed and the charge is 
allowed to drain, and is then washed with clear water, as 
rapidly as possible, until no gold is left. To do this the 
barrel charge is aliowed todrain until the surface of the 
pulpis bare. The outlet is then closed and water is added 
until it stands 3 in. to 4 in. above the surface of the pulp ; 
this is then drained. The outlet is again closed and the 
vat filled full of water, which will be from 9 in. to 10 in. 
deep. This is drained, and the tails will then generally 
be clean. They must, however, be examined, and the 
leaching continued if gold is present. The filtration is 
done very rapidly, but the time depends for the most part 
on the fineness of the ore. When the wash water con- 
tains chlorine but no gold, the tails will be clean. From 
250 to 300 A a. of wash water are required per ton of 
ore treated. In six hours from the time the roasted 
ig is charged in the barrel the tails are clean and the 
filter ready for a new supply of barrel-treated ore. 

The settling tanks areround, and are called stock tanks, 
There are three of these 8 ft. in diameter and 4 ft. deep. 
They settle in fourteen to sixteen hours, and are drawn 
into the precipitation tanks, which are on a level below 
the bottom of the stock tanks. The precipitation tanks 
are 5 ft. in diameter and 3 ft. deep. In North Carolina 
they are 6 ft. to 8 ft. in diameter, and the same depth. 
They are quite large enough to hold all the wash liquors 
of 3 tons of roasted ore. There are six of them. The 
ferrous sulphate is syphoned into them. The solution 
must have a decidedly acid reaction, in order to be certain 
that all the lime has been converted into sulphate. 
Ferrous sulphate gives a bulky precipitate with neutral 
solutions of calcium chloride. The solution is stirred with 
a wooden paddle and the ferrous sulphate added in excess. 
When the gold is all down the ferrous sulphate is turned 
off, and the whole allowed to settle from forty-eight to 
seventy-two hours. The supernatant liquor is allowed to 
run out and a fresh charge introduced into the vat. The 
spent liquor is allowed to flow on to a sand filter covered 
with sacking. The sand is taken up once a year and 
chlorinated by itself. When copper is present in the ore 
the weak solution, after the precipitation of the gold, is 
run over old iron, and then goes to waste. The sul- 
— treated assay 55 dols. The tails assay from 

dols. to 3.50 dols. Occasionally they go as low as 
ldol. The gold is collected pensar | washed to remove 
the iron salts, and melted as usual. Vhen carefully done 


the bullion is from 990 to 995 fine. Sometimes it may go 
as low at 975. 

It is a matter of surprise, considering the time and 
pressure of gas used, that this process does not bring the 
tails down as low as in the Mears process, where the 
roasted concentrates were moistened with only 15 to 
20 gallons of water, whose only object was to prevent the 
roasted concentrates from dusting. The difficulty seems 
to be in the roasting. No salt was added in the Mears 
ea, and the temperature of the roasting was much 

igher at theend. The explanation must be found in the 
roasting, as the wet gas does not explain the difficulty. 
No time, quantity of lime, or other change seems t» 
affect the tails. e tails, when treated, are thrown into 
a trough in front of the tanks and sluiced out. Only one 
cord of wood a day is used in roasting. The experience 
in these works has-been that the tanks last best when the 
wood has been soaked in linseed oil, dried, and painted 
with tar or three good coats of white lead. The roasted 
sulphurets are worked up to 92 per cent. of their assay 
value, When, as they sometimes do, they contain twice 
their ordinary value, they are worked just as close, the 
tails in both cases never containing more than 3.50 dols. 
When they were worked by Plattner’s process in the 
usual way the tails often contained as ~~ as 7 dols. a 
ton. The cost of this process, at Bunker Hill, per ton of 
roasted pyrites, is given below: 


Roasting. 
dols. dols. 
3.25 
3.75 
— 7.00 


1.50 


Two roasters, at 3.25 dols. —... ae 
Five-eighths cord of wood, at 6 dols. 


Chlorinating. 
One chlorinator, at 3dols._—... Re 
Thirty pounds of bleaching powder, 
at 4 cents sis om ae ves 
Thirty-six pounds of 66 sulphuric acid, 


at 34 cents vee * ae 
Twenty pounds of salt, at ? cent 
Water power... a 
General expenses and loss 


Total for one ton of ore roasted and 
chlorinated ... ses ne - 14.61 
The cost of doing this in North Carolina is very much 


less : 
Roasting. 
Four labourers for roasting 2 tons of 
ore, atl dol. ... ee ats ae 
One cord of wood for roasting 2 tons 
of ore, at 1.25 dols. ... bcs ais 


dols. dols. 
2.00 


625 
—— 2.625 


0.45 
0.50 


0.30 
0.30 


0.125 
0.20 
0.125 
—2.00 
Total for one ton of ore roasted and —— 
chlorinated 355 F 4.625 


The success of this process is undoubtedly owing to the 
formation of nascent chlorine in contact with ore, which 
is constantly being rubbed bright by the friction of the 
particles against each other and against the sides in the 
revolving barrel. In two years’ use of the process at the 
Haile mine, there have been no repairs. Under the con- 
ditions of the process it would be impossible for any coat- 
ing forming on the particles of gold to remain on them, 
and if the — is bright it is sure to be attacked, which 
might not be the case when the ore is treated in vats. 
The solution and filtration are done so rapidly that there, 
is little chance for the gold dissolved to be precipitated 
elsewhere than in the precipitation tanks. The advan- 
tages of this process are the small amount of space it 
occupies, the celerity of the operation, the high percent- 
age of yield, the facility of ascertaining the exact condi- 
tion of the charge at any time, and the very slight wear 
and tear. The only disadvantages are that a small 
amount of power is required to be used, which is mot 
necessary in the ordinary Plattner’s process, and that 
more than ordinary care and intelligence are required to 
run it. 


Chlorinating. 
Two labourers for 4 tons, at 0.90 dol. 
One chlorinator, at2dols. _... a 
Forty pounds of bleaching powder, 
at 3 cents aa as es st 
Sixty pounds of sulphuric acid, at 
2 cents ... Sad ue a 5a 
Seventy-five pounds of sulphuric acid 
for ferrous sulphate, at 2 cents 
Repairs, wear and tear 
Power ‘I . 





THE BELGIAN Iron TrApE.—Depression prevails in the 
metallurgical districts of Belgium. Some new business 
is ——- but at discouraging prices. Girders have been 
selling o' late at 5/. 10s. per ton free on at Ant- 
st The Belgian construction workshops are pretty 
wel a but they are principally engaged upon old 
orders. mtracts for 15,000 tons of rails have been 
secured in Belgium upon Greek account. 


Tuer DEFENCE OF MELBOURNE.—The Victorian Defence 
Department has “a the Public Works Department 
to call for tenders for the construction of two Stanley- 
Monash model guns for drill purposes. The guns and 
their carriages on bene one will be stationed at the 
North Melbourne and Harbour Trust batteries drill-rooms 
respectively. The guns, which can be constructed at a 
moderate cost, are made in such a way as to represent the 
intricate mechanism and the action of a gp ter ag 
gun. The members of the batteries will, therefore, be 
enabled to receive instruction in their drill-rooms, so as 
to familiarise them with the working of hydro-pneumatic 





guns and their carriages. 
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**ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the i fs stated 
in eneh one after the price . goto oe 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

— of Specifications yy hy. obtained at 88, Cursitor-street, 

hancery-Lane, E.C., eit , or by letter, enclosing 
amount A / oper and postage, addr to H. ER LACK, Esq. 

The date of the advertisement of the acceptance of a complete 
— is, in each case, given after the abstract, unless 

atent has been sealed, when the date of sealing is given. 

—— may at any time within two months from the date of 
ct Sap ofl Hs Dane of covet the : Ja 
give notice ‘atent opposition to grant a 
Patent on any of the grounds mentioned in the Act. 


STEAM, &c., ENGINES, BOILERS, &c. 


10,059. S. Mace, London. Regulating Height of 
Water in Steam Boilers. (Sd. 7 Figs.) June 19, 1889.— 
This invention relates to apparatus for regulating height of water 
in steam boilers, also for automatically indicating lowness of 
water for opening the feed and for indicating extra heat of bear- 
ings. In the apparatus, shown fitted to a boiler, Bis a mercury 
container fitted within a jacket C into which steam is freely ad- 
mitted by the pipe D from the upper part of the boiler through 
the aperture E, so that the steam presses upon the surface of the 
water which is at the same level No. 1 as that in the boiler for 
working purposes, the communication between the water jacket 
and the boiler being through the branch F. The mercury container 
Bis attached toa short tube G provided with a gland H within 








which a piston I can work, the tube G being made steam-tight 
by the gland J. The upper end of the piston I is connected toa 
valve-rod K, the valve of which finds a seating in a projection L 
in communication with the steam pipe D. The quantity of mer- 
cury inthe container B is reguiated to suit the temperature of 
water in the boiler A, and should the water get below its lowest 
working level No. 2 to danger level No. 3, the increase of heat in 
the steam will cause the mercury to expand and exert pressure 
upon the piston I, whereupon the valve will be opened auto- 
matically and steam from the branch E and pipe D will pass 
through the valve seating and cause the whistle M to sound and 
give warning that the water is too low in the boiler. (Accepted 
May 28, 1890). 


11,600. A. G. Brown, Bolton, Lanc. Augetatus for 
Separating Water from Steam. [6d. 2 Figs.) July 20, 
1880.—The apparatus comprises . chamber @ having four tangen- 
tially dis inlet ways) curving downwards, a central agg c, 
and a balanced discharge valve d at the bottom of the uptake. The 
apparatus is hung within a steam generator shell e by means of 
straps f secured by bolts and nuts to the steam pipe h. The straps 





J fit in slots in the flange i of the chamber a. Steam from the 
generator enters the chamber through the tangential ways, and 
has a centrifugal descending motion imparted to it, after which 
it enters the uptake and ses off by the steam pipe. Any water 
contained in the steam falls tothe bottom of the chamber and flows 
og mp balanced valve into the steam generator. (Accepted May 
28, ’ 


11,646. W. J. Morris, Leyton, Essex. Compound 
Steam Engines. (8d. 2 Figs.) July 22, 1389.The steam 
enters the valve casing 2 by the inlet 1, and is admitted into the 
high pressure or small end by the port 3 and passage 4 to the 
upper side of the piston, and is cut off at any desired point of 
the stroke of the piston by the valve in the usual way. As the 
stroke is completed the travel of the valve opens the port 4 to 
the interior space of the valve, and has closed the exhaust port 
in plate 9, thus permitting the steam to pass from above or below 
the high-pressure piston, as the case may be, by port 5 and pas- 





sage 6 to the other side of the high-pressure piston, making the 
pressure on both sides of the piston the same, and also to the 
upper or underside of the low-pressure piston, as the case may be, 
by passage 7 todo the work of the return stroke. The port 5 is 
always open to the interior of the valve, and the exhaust port in 
plate 9 is closed by the valve only during the return stroke. 
During the down stroke the low-pressure portion of the cylinder 
is open to the exhaust on both sides of the piston, and also the 
opposite end of the high-pressure portion of the cylinder to that 
at which the live steam from the boiler is admitted, so that the 
low-pressure piston is moving in equilibrium, and the effective 























pressure of the steam on the high-pressure piston is its absolute 
pressure, less the pressure of the exhaust. During the return 
stroke only that end of the low-pressure portion of the cylinder 
opposite to that at which steam is admitted is open to the exhaust 
through e 12 and port intothe cylinder13. The steam used 
on the down stroke in the high-pressure cylinder enters the other 
end of this portion of the cylinder by p ge 6, quently the 
pressure on both sides of the high-pressure piston being the same, 
this piston is moving in equilibrium, and the effective pressure of 
the steam on the low-pressure piston is its absolute pressure less 
the pressure of the exhaust. (Accepted May 28, 1890). 


12,134. L. St. L. Pendred, Colchester, Essex. 
Means for Dim Condensation in Steam 
e ders. (8d. 3 Figs.] July 31, 1889.—A is the 
working cylinder of a single-acting engine inclosed in a jacket 
B to which heating steam is constantly applied by the pipe D. 
The working steam is supplied by the pipe E. F is the piston 
valve worked by the eccentric H, and G the exhaust port. The 








piston rises clear of the top edge of the cylinder A in order that 
any water deposited on it may be pushed overinto the jacket 
from which it will escape by the pipe C leading to a steam trap. 
The piston is sup to be just commencing its descent with 
full boiler pressure on top of it, and the piston valve is rising and 
opening the exhaust. (Accepted May 28, 1890). 


11,864. J.J. Barclay, Sunderland, Steam Boilers, 
[6d. 4 Figs.) July 25, 1889.—In place of burning coal directly in 
furnaces as at present, the improved boiler isso constructed that 
the fuelis in the first place converted into gas and afterwards this 
gas is burnt together with air. Two gas producers 5, b, surrounded 
by the water in the boiler, are fed with fuel at the top and are 





























ae 





closed with bell valves b1. The fuel is supported upon bars 6? 

beneath which are perforated pipes cl through which air mixed 

with steam is forced by means of a blower c. The air, together 

with the steam passing up amidst the ignited fuel, generates 

which is conducted from the upper part of the producers by 
cy laa $ 


downwardly directed rf g in 8 ¢ behind the pro- 








ducers, and thence through ports el into the ccmbustion chamber 
J, where it at once comes into contact with expanded air and 
complete combustion takes place. The products of combustion 
return from the combustion chamber f through the boiler tubes ¢ 
to the uptake &, and so pass to the chimney I. Air is supplied to 
the combustion chamber by pipes g at the back of the boiler. 
Openings 5° are provided in the gas producers in front in order 
that the contents may be stirred when necessary to insure the 
descent of the fuel and the uniform generation of gas. Water 
tubes 54 passing through the gas producers serve as stays and also 
increase the heating surface. A small steam generator is pro- 


vided in the smokebox to supply steam to the blower. (Accepted 
May 28, 1890). 
851. E. Wortmann, Munich, Germ: . Differen- 


12, 
tial Motor. (8d. 6 Figs.) August 14, 1889 —This invention 
relates to a differential motor in which the liquid employed per- 
forms a circuit or cycle, and which principally consists of a centri- 
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fugal vessel ¢, with suction pire r and pressure pipes i connected 
with shaft w, a waterwheel W, and an upper vessel g with descent 
pipe v incombination with a turbine T and a lower vessel G. (Ac- 
cepted May 28, 1890). 


RAILWAYS, &c. 


12,029. F. Rinecker, Wurzburg, Germany. Rais- 
ing and Lowering the Toothed Driving Gear of 
Locomotive es for Rack Railways and 

ways. (8d. 5 Figs.) July 29, 1889.—In a locomotive 
engine for rack railways and tramways, the framing R carrying 
the toothed wheel Z, is raised and lowered by means of a steam 


Fig.1. 



































cylinder E fixed below the boiler. The framing R is for this pur- 
pose mounted with its one end rotatable upon a supporting axis 
Aand is also locked in the raised and lowered positions by means 
of bolts N being caused to engage in holes n and m respectively 
in oo framing by means of suitable gear S. (Accepted May 28, 
1890 

zien. R. Fenn. Guildford, Surrey. A tus 
for and Res' Tramcars. [8d. 1 Fig.) 
July 22, 1889.—In this apparatus, overa drum J the end of a rope 
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W passes, whose other end is affixed to the periphery of a drum X 
on an independent axis and carrying a powerful steel spring. 
When the vehicle is in motion the first parallel shaft D is also in 
motion, rotating either in the same or in the opposite direction 








148 


ENGINEERING. 


[Auc. 1, 1890. 








according to whether the clutch F, G or F1, G! isin gear, co nd- 
ing to which way the vehicle is running. When the brake is 
—_ one of:the loose cog-wheels 8 or T on the first el 
shaft D is clutched = lever V and the motion is transmitted to 
the second parallel shaft P by the fixed cogs Q and R thereon, the 
end cog O transmitting the motion through the intermediate wheel 
N to the cog K fixed on the drum J or on a collar on the drum on 
the first parallel shaft D. To this drum J is affixed the end of the 
rope W, and as it rotates, it winds up the rope and lays the same 
on thedrum J. The spring in the drum X is thus wound up and 
its increasing tension causes the application of the brake. To 
release the brake, the clutch U is removed, the loose drum is now 
held fast to the first parallel shaft D by means of the pawl L, 
which prevents the ratchet wheel M from rotating backwards, and 
the energy stored up in the spring now rotates the drum and with 
it the first parallel shaft D; the axle-tree A thus starting the 
wheels of the vehicle as soon as the brake is released. (Accepted 
May 28, 1890). 


TREATING MATERIALS, &c. 


16,333. A. Thornalley, Grantham, Lincoln, Kilns. 
(6d. 2 Figs.) June 25, 1889.—The oven O is partly filled with 
bricks and the drying and burning of said bricks is proceeded 
with in the usual way, with the exception that stacks of green 
bricks may be placed in the oven while the process of burning is 
proceeding, and the dampers controlling the flues F, operated by 
the handles h, are closed in that part of the oven where the bricks 
are burning, and the heat from the said bricks diverted by means of 
the flues f and tunnel s to that weg of the oven where the green 
bricks have been stacked, so that the drying process may be 
carried on without the use of a separate fire. The heat, after 















































passing through the green bricks, may be directed into the cen- 
tral chamber 8, and thence into the uptake U, by opening one of 
the flues F by means of the dampers and handles h/ directly under 
or near to the green bricks, After these bricks are dried, the 
burning process may be carried out in the usual manner, and the 
waste heat may be diverted by the dampers and handles A and hl 
to another stack of green bricks in another part of the oven, and 
the burnt bricks may be removed. The action of the kiln is thus 
rendered continuous. (Accepted May 28, 1890). 


10,395. W. Lambert, Horsmonden, Kent. A Com- 
bination Hop-W: Machine and Fire e. 
{8d. 7 Figs.] June 26, 1889.—The improved machine comprises a 
tank 1 mounted on wheels and fitted internally with two pumps 9 
delivering into a reservoir 41, provided with an air chamber 7. 
The liquor is held at the point of the nozzles 23 by the check 
valves 21, which thus enables each nozzle to give a simultaneous 

















discharge. The machine can give a continuous spray on removal 
of the equilibrium valve 6, or by attaching the handles 25 to the 
handles 3 by a ferrule. When the machine is not used for syringing 
hops, it can be quickly converted into a fire engine by unscrewing 
the cap 32 and attaching a suitable union and hose, and by un- 
screwing the cap 33 and attaching adelivery hose. By placing one 
or two handwheels 34 on the crankshaft it works clear from all 
other mechanism. (Accepted May 28, 1890). 


5608, J. Letcher, Devoran, Cornwall. 
for Recovering Tin from Tin Slag. [6d. 1 Fig.) April 
14, 1890.—A furnace for smelting tin slag, constructed according 
to this invention, consists of a vertical chamber a with air aper- 








tures b at a convenient height above the base, and a tapping aper- 
ture below the air apertures. The furnace communicates by a 
throat with a long flue (common to a series of such furnaces) 
communicating with a chimney stack. (Accepted May 21, 1890). 


H.H. Lake, London. (G. Fleischmann, Bu, ote, Hr 


tion relates to a process of converting garbage into adry fertiliser 
and grease, which consists in reducing the garbage in a machine 
A, —— the bulk of the moisture therefrom in a pressing 
machine, reducing the partially dried material in the secondary 
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machine F, removing the residue of the moisture by heat ina 
drier G, removing the oil and fatty matter by a volatile solvent 
in an extracting apparatus M, and grinding the dry residual 
matter ina mill U. (Accepted May 21, 1890). 


MACHINES, TOOLS, &c. 


11,389. W. H. Sutton, B: ham. Machin: for 
Rolling Lead or other Ductile Metal Strips for Glaz- 
ing Purposes. (8d. 9 Figs.) July 16, 1889.—This invention 
relates to a machine for rolling lead or other ductile metal strips 
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of H section for glazing purposes, and the improvements consist 
mainly in the combination with two milled rolls 61, b2 which act 
upon the web of the strip a, of a pair of adjustable grooved rolls 

, 2 arranged to operate on the said strip as it is being rolled. 
(Accepted May 28, 1896). 


12,312, H. Lea, Birmingham. Pulleys for Driving 
Machinery. (8d. 11 Figs.) August 2, 1889.—This invention 
consists in covering metallic pulleys with leather so as to present 
the edge of the leather to the surface of the driving belt. Rings 
of leather 6 are secured upon the body a of the pulley, provided at 


Z% 
MU. 


| 


one side with a flange a2, by being threaded on screw boltsd, which 

through holes in the flange. The bolts extend through 
a metallic ring c and are provided with nuts whereby the leather 
can be compressed between the rings and flange a*. (Accepted 
May 28, 1890). 


5573. J. P. Cito, Petange, and P. Funck, Luxem- 
burg. Lifting Jack or Ap tus. (6d. 5 Figs.) April 12 
1890.—A lifting jack according to this imvention is characteris: 

by a lifting lever R supported in a frame, the free end of the lever, 
whioh is provided with a roller, being acted upon by the eccen- 
tric cam ofa hand lever F placed in different notches in the frame 
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mn 
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put 








according to the height to which the weight is to be lifted, whilst 
in the slit of the frame slides a wedge c, which keeps the weight 
raised by passing between the frame and a bent locking arm 2 
adapted to turn on the latter and arranged eccentrically to the 
fulcrum of the lifting lever, the wedge preventing the back move- 
ment ofthe saidarm. (Accepted May 21, 1890). 

5834. J. R. Smith, Beaumont, Texas, U.S.A. Pipe 
Wrenches. [6d. 6 Figs.) open 17, 1890.—The handle 1 of 
the wrench is formed with an L-shaped foot 4 forming the fixed jaw 








5726. 
U.S.A.) Trea Kitchen Garbage to O seful 
Lae SB By [8d. 1 Fig.) April 15, 1890.—This inven. 


of the wrench, the outer engaging face of the same being serrated 
and arranged at right angles to the handle, and the inner face | 


being curvedso as to receive and provide a bearing for the pipe. 
The movable jaw is constituted by a swinging C-shaped jaw 8 
pivotted at one end to the handle by a single bolt 13, and havin 

itsentire inner face 14 serrated from the pivot to the outer end. 
Teeth 6are formed on the outer straight side edge of the handle in 





_D 





close proximity to the rigid jaw, and teeth (not shown) may be 
formed on the inner strai, ht e of the handle, sothat the C-shaped 
jaw may beswung round so as to engage the pipe with either of 
the three different series of teeth, and thus the wrench may 
rendered capable of operating upon three widely different sizes of 
pipes. (Accepted May 21, 1890). 


MISCELLANEOUS. 


11,257. W. Thompson and G. Thom 
Lanc. Oil Feeding, Lifting, and Circulating Appa- 
ratus. (8d. 5 Figs.) July 13, 1889.—When this apparatus is 
applied to lubricating the bearings of a shaft, on the ft revolv- 
ing a reciprocating motion is imparted to the plunger c. The 
extremities of the spindle j rest upon springs k, causing the 
periphery of the disc i to bear continually against the surface of 


n, Shaw, 



































the shaft ; consequently the reciprocating motion continues so 
long as the shaft is in motion; the lubricant, which may have 

ed from the bearing into the receiver, being drawn therefrom 
into the chamber in the tail-piece n at each stroke of the plunger. 
The lubricant passes into the chamber d in the plunger and out 
through a _— r terminating at the part to be lubricated. 
(Accepted May 28, 1890). 

11,560. W. H. Harfield, London. Steering Gear for 
Ships and Boats. [6d. 3 Figs.) July 19, 1889.—The im- 
proved steering gear for ships or boats comprises a tiller } affixed 
to the rudder head @ and formed with a curved toothed rack 
adapted to engage with a pinion c set eccentrically upon a driving 

















shaft d, whereby the available operating power is applied more 
effectively as the resistance to be overcome increases. The pinion 
c may be elliptical or other shape, the curve of the line of the 
teeth of the tiller being correspondingly varied to engage there- 
with. (Accepted May 28, 1890). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the nt time, and 
reports of trials of patent law cases in the United Staten, tear be 
en gratis, at the cffices of Enenmmrine, 85 and 86, Bedford- 





Tacoma.—In the opinion of Mr. C. B. Wright, late 
resident of the Northern Pacific Railroad Company, 
'acoma is destined to be the chief city of Washington— 

indeed before long it will be the largest city of the Upper 
Pacific Coast. Its situation at the head of Puget Sound 
gives it great advantages for shipping ; and, besides this, 
two railroads are to be built westward to the Pacific—one 
to Shoal Water Bay and the other to Gray’s Harbour, 
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THE QUEEN OITY OF THE WEST. 
(By our New York CoRRESPONDEDT.) 


THE recent visit to Cincinnati of the American 
Society of Mechanical Engineers, and the probable 
visit there in the fall of the Iron and Steel Insti- 
tute of England, have suggested to your corre- 
spondent that a short sketch of this city, with a few 
illustrations, would be appropriate at this time. 
The original name, Losanteville, or L’Osanteville, 
suggests a French settlement, for the early pioneers 
of this nation seem to have located with wise fore- 
thought on the banks of our rivers, which probably 
gave rise to that original remark, it was such a 
providential arrangement to have large rivers flow 
by great cities. There is but one record of any 
settlement prior to 1788, and that by a party under 
Israel Ludlow. Certainly there is nothing French 
about that name. Ohio to a very large extent was 
settled from New England, and the old familiar 
eastern names crop out in all directions. A notable 
instance is in Newark, Ohio, which was settled from 
Newark, New Jersey, and is perhaps well knownas 
having a fine relic of the Mound Builders; this place 
has the names of Baldwin, Condit, Minn, Dodd, 
and Williams prevailing to a remarkable degree, 
and these same names are the most numerous in 
Newark, New Jersey. One finds traces of the 
mysterious Mound Builders all through Ohio and 
along the Miami Valley in particular. Thus far, 
no one has satisfactorily traced out this people. 
Here was an extinct race of men, leaving no history, 
and of whom there are no traditions, and who are 
believed to have been living before the Pyramids, 
and to have dominated this North American conti- 
nent. When itis objected that the United States 
have no ruins, we can point to Ohio and show more 
traces of prehistoric man than any other people can 
do, our Mexican neighbours with their Astecs com- 
ing the nearest to this. 

To return to the history of Cincinnati, we find 
records of theusual trouble with the Indians, and the 
death of many of the early settlers in their. skir- 
mishes. One of the three pioneers, named John Fil- 
son, was killed inthismanner. After General Wayne 
had thoroughly subdued the hostiles, and peace was 
secured in 1795, this colony commenced to grow 
rapidly. In 1790 the name of Cincinnati was 
bestowed on the colony, and in 1819 the town was 
incorporated as a city. Singularly enough, and 
perhaps as an evidence of the extreme healthiness 
of the locality, the first white child born here, 
March 17, 1790, lived till 1879. 

A settlement called Columbia was made a few 
miles above Cincinnati, on the Ohio, and the city 
has grown till Columbia has been taken into the 
metropolis, which extends the date of settlement 
back to 1788. 

Up to 1870, Cincinnati comprised 4480 acres, or 
7 square miles. In 1870 it absorbed more than 
itself, a rather unnatural physiological fact, but not 
at all uncommon in municipal bodies, adding 8085 
acres, andin 1873, 2695 acres additional, so that at 
present it contains 15,260 acres, or about 24 square 
miles, and has a river frontage of 11 miles. 

In 1820 the Miami and Erie Canal was begun. 
It crosses the city in a south-easterly direction and 
empties into an underground conduit and thence 
into the Ohio. Its only present use is as a 
receptacle for sewage, and to mark a national 
division in the city. Many Germans having located 
in the section beyond it, the canal has been known 
as the ‘‘ Rhine,” and the popular phrase, ‘‘ Going 
over the Rhine,” has quite a significance here, for 
there are the usual accessories of a German popu- 
lation, such as beer saloons, and gardens where 
they have music and dancing. Yet in its day this 
canal was a most important factor in Cincinnati 
commerce. 

Among the curious remains of early houses is 
one built in 1829 by Mrs. Frances Trollope ; it has 
three high windows reaching over two stories, half 
Gothic and half Moorish in their effect, and with an 
iron balcony running across the front below the 
cornice. In early days this house was used for 
Fourth of July celebrations and annual balls. 
There were some families from Kentucky, which 
is divided by the Ohio River from Cincinnati, who 
settled here and erected houses of peculiar style, 
but the freeing of the negroes in Ohio seemed to 
check the further advance, and the celebrated 
‘* underground railway,” as the houses were called 
where the slaves were harboured and passed on to 
Canada, was a well-established institution in Cin- 
cinnati. The spectacle of negroes fleeing across 





the river from Kentucky was a common one, and 
the front was carefully patrolled in those trying 
days by both parties, the owner and the helper. 
This Ohio River is not by any meansa small stream, 
being some 950 miles long and averaging a breadth 
of 1800 ft. It drains 200,000 square miles, and is 
414 ft. above the sea level at Cincinnati; with its 
tributaries there are 5000 miles of navigable water. 
The word ‘‘navigable” must be understood to 
mean navigable for an Ohio river boat. These 
are to a great extent what are known as wheel- 
barrow boats, as they have a single wheel at the 
stern. Their draught is an unknown quantity, 
likewise their speed. It has been stated they can 
run over a heavy dew, and that in some places they 
use a sprinkler at the stern so as to lay the dust 


raised in the revolution of the wheel. They 
will stop anywhere on a hail from the 
bank, and have been known to leave a 


letter, a bottle of whisky, or any small parcel at 
request along the route. One put in and waited 
for your correspondent to land and go up to a 
village to buy some cigars, as the boat had left 
Cincinnati in a hurry and had none on board. Time 
is of no object whatever, and they proceed to kill 
it on all occasions. If the boat reaches a shoal 
and there is a fair chance of success, she will drop 
poles on either side and pole herself across. Only 
two things can happen: she may get to a point of 
absolute rest and = obliged to await a rise in the 
river, or she may loosen a plank, which happened 
in the writer’s experience, when she settled, and 
we had to wade ashore. If we had worn boots this 
would not have signified, but the water did come 
over our shoe tops. 

Cincinnati has a packet line of boats running 
down the Ohio to the Mississippi and thence to 
New Orleans. There are 11 of these running to 
that city, 6 to Memphis, 4 to Louisville, Kentucky ; 
also 3 running up the river to Pomeroy, 2 to 
Huntingdon, 1 to the Kanawha Valley, and 3 for 
the Tennessee River. There are in all, including 
the small boats, some 206. As already mentioned, 
some are of curious build. 

Some of the public buildings furnish evidences 
of educated taste, not only architecturally shown, 
but also in the purposes for which they were con- 
structed. 

First is the Music Hall, occupying nearly an 
entire block. It is built of brick in the modernised 
Gothic style. Its front is 402 ft., and its height 
150 ft. The Music Hall proper is 112 ft. wide and 
192 ft. long, with a stage 112 ft. by 56 ft. The 
hall has 4428 seats, and standing room for 3000 
people in addition, while the stage will hold 
1500. The building cost 500,000 dols., nearly 
one half being given by Mr. Rueben Springer. 
Once a year a musical festival is held lasting 
several days, and at this writing such festival is in 
progress. 

In connection with the Music Hall is the 
College of Music, founded in 1878, whose object is 
to educate its students on a scientific basis, in- 
cluding not only vocal studies, but instruction on 
the piano, organ, violin, and other orchestral 
instruments, and the theory of music. A depart- 
ment of languages furnishes tuition in Italian, 
German, and French, while there is a school of the 
opera, of dramatic training, and elocution. Weekly 
concerts are given, ending with the great festival. 

The great organ in the building is one of the 
largest and finest in the world. It was built in 
Boston, but the artistic screen of wild cherry was 
designed and carved in Cincinnati. Its dimen- 
sions are: Height, 60 ft.; front, 50 ft.; depth, 
30 ft. It has 96 registers, 6237 pipes, 32 bells, 
14 pedal movements, and 4 keyboards of 61 notes 
ais Twice a week there is an organ recital 
given. 

The next building to be considered is the Art 
Museum, and it was at this place the Mechanical 
Engineers had a beautiful reception tendered to 
them by the citizens on the occasion of the spring 
meeting just held. 

Cincinnati, be it understood, has a park, whose 
name would indicate a very early origin, and might 
be considered as the garden spot. ‘‘It is located 
about a mile from the centre”; so says the guide- 
book, but when one stands up in a horse-car most 
of the way, he doubts the chronicler’s know- 
ledge of distance. This park, known as Eden 
Park, contains 206 acres, handsomely laid out and 
finely located on the summit of a hill overlooking 
the city. The Art Museum is situated in a 
charming position on a side hill, and is at once 





substantial and imposing in appearance. It con- 
tains many fine collections of antiquities presented 
by various citizens, besides fine beautiful works of 
art. 

But Cincinnati’s greatest pride, and most worthily 
so, is the Tyler Davidson Fountain. The follow- 
ing description is by one of Cincinnati's residents ; 
hence his local pride may be readily overlooked. 

“It is the grandest fountain in the United 
States, and by far the noblest work of art in the 
city. It was unveiled in 1871, and was donated to 
the city by Henry Probasco, as a memorial of his 
brother-in-law, Tyler Davidson, who for many 
years had the project under consideration. It 
stands in the centre of the esplanade, on Fountain 
Square. The massive base and the circular basin 
are made of porphyry, quarried and polished in 
Europe. The fountain itself is cast in bronze, of 
condemned cannon procured from the Danish 
Government. The castings weigh 24 tons. The 
diameter of the basin is 43 ft., and the weight of 
porphyry 85 tons. The height of the fountain 
above the esplanade is 38 ft. The bronze pedestal 
on the base of porphyry is square ; the four sides 
bearing representations in relief of the four prin- 
cipal uses of water—water-power, navigation, the 
fisheries, and steam. The pedestal is surmounted 
by four semicircular bronze basins, each pierced 
in the centre by a single jet an inch in diameter. 
The fountain was designed by August von Kreling, 
of Nuremberg, and cast by Ferdinand von Miiller, 
director of the Royal Bronze Foundry of Bavaria. 
The cost of the fountain was 105,000 dols., and 
pic of the entire esplanade including it, 200,000 

ols.” 

It is certainly very imposing, and being situated 
in the heart of the city, does much to impress the 
visitor on his arrival with the prevailing sentiment 
of devotion to art which the Cincinnatians claim 
for their city. The esplanade itself is raised 28 in. 
above the crown of the street, and is oval in form, 
400 ft. by 60 ft. The outer rim and steps are of 
Quincy granite, and the floor of Buena Vista 
sandstone, laid out in diamond and circular designs. 
Inside the rim are trees planted some 20 ft. apart, 
and between them bronze gas lamp-posts. The 
electric light has superseded them, and at night 
the whole place is brilliantly illuminated. The 
fine United States Government building used as 
Custom House and Post-Office adjacent, serves to 
make this part of the city unusually attractive. 

The building is of granite, 354 ft. by 164 ft., four 
stories and Mansard roof, with a basement and 
sub-basement below the sidewalk. The ground cost 
700,000 dols., and the building over 5,000,000 dols., 
which ought to delight the heart of the residents of 
Cincinnati, and to show them how dear they are to 
the paternal government. 

The finest building in the city is unquestionably 
the Chamber of Commerce. This building contains 
on the ground floor the principal railroad and 
freight offices, and on the second floor the Board 
of Trade rooms, Stock Exchange, and Chamber of 
Commerce. The other stories are given up to 
ofticesof various sorts, and theentire structure seems 
conveniently planned and handsomely finished. 

The Ohio River is spanned at Cincinnati by four 
bridges, each in its turn at the time of construction 
being the longest span of its kind, and each since 
surpassed by another structure; two of these are 
shown in Figs. 1 and 2. 

Fig. 1 is the bridge of the Cincinnati Southern 
Railway, of which that distinguished engineer, 
Mr. Bouscaren, is the head. 

This railway was built and is owned by the city 
of Cincinnati. It extends to Chattanooga 336 miles, 
and forms a great north and south trunk line. It 
has 47 wrought-iron bridges and 27 tunnels, one 
being 4700 ft. long, and cost 18,000,000 dols. Five 
trustees, under bonds of 100,000 dols. each, manage 
the affairs for the city, while their entire pay for 
such services amountsin all to 5000dols. This would 
seem to be a great disproportion till the further 
statement is made that the railway is leased for a 
term of years to the Cincinnati, New Orleans, and 
Texas Pacific Company. 

The other hey 4 Fig. 2, is that of the Chesa- 
peake and Ohio Railway. This road runs from 
Newport News, Va., the scene of the Monitor and 
Merrimac combat, to Louisville, Kentucky, branch- 
ing off at Ashland, Ken., to go to Cincinnati. It 
runs through a magnificent country full of mineral 
wealth, and the traveller can probably enjoy as 
fine scenery, and get as thoroughly begrimed with 
coal smoke and dirt on this route as on any in 
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BRIDGES OVER THE OHIO AT CINCINNATI. 
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Fic, 1. CmINCINNATI SOUTHERN RAILWAY BRIDGE OVER THE OHIO. 
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existence. It crosses the Allegheny and Blue Ridge | this a prominent port to ship from the South to 
Mountains, touches White Su'phur Springs, and| Europe. It is highly probable that the Iron and 
runs near many a famous battle-field of the late | Steel Institute will go over this railway in the fall 
war. A tourist ought to take it by all means, and|on their return from Alabama, and they will see 
on arriving at his destination he should also take a| the Natural Bridge, Luray Cave, and the wonder- 
Turkish bath daily for a week. Then he will be ful mines of South-west Virginia. They will also 
glad he went that way, and solemnly resolve never see triumphs of engineering, and get their heads 
to do it again. full of new ideas, and their mouths, eyes, noses, 

At Newport News, where there is a magni-|and hair full of soft coal. This may sound like 
ficent harbour, a great deal of money has been \a fable, but they will then, to use the language 











spent in developments, and it is designed to make | of an éx-president, ‘‘be confronted with a condi- 








Fic. 2. CHESAPEAKE AND OHIO RAILWAY BRIDGE OVER THE OHIO. 


tion and not a theory.” If they doubt it, let 
them just keep their eyes and ears open, and see 
and hear and feel. 

Cincinnati, being surrounded by many high and 
beautiful hills, stretching away at the tops into 
plateaus, has most lovely suburbs. To reach such 
points as Mount Auburn, Walnut Hills, and Look- 
out, it is necessary to have an inclined plane, such 
as is shown by Fig. 3. 

The railway at present is one of the Sprague 
electric systems, and the data given is official, 
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ELECTRIC RAILWAYS AT CINCINNATI; 








The reader will please understand that the rail- | 
road is what in England would be denominated a 
‘‘tramway,” that the motive power is electricity | 
transmitted from a central station on an overhead 
wire with a trolly, and on the arrival of the tramcar | 
at the foot of the inclined plane it runs into a 
cage. | 

This cage or car has two cables, and, for safety, 
by means of a drum the cage is wound up the 
incline, and on arriving at the top is again put in 
communication with the electric circuit and goes on 
its way rejoicing. There are two cages, and the 
incline is a double track, so that as one cage ascends | 
the other descends. 

But to return to the Mount Auburn Railway. The | 
plant is divided as follows: first the power house. | 
The power house is at the head of the incline, nearly 
at the middle of the line. It contains two tubular | 
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boilers, 16 in. by 66 in., with 54 flues; heating sur- 
face, 1089 square feet ; grate surface, 22.7 square 
feet. These are rated at 90 horse-power, at 90 lb. 


|pressure. They supply steam to the engine used 


for the cable as well as for the dynamo engines. 
Two engines, the first a Ball 16 in. by 16 in., 
running at 240 revolutions, of 150 horse-power; the 


isecond a Greenwald (Brown) 18 in. by 42 in., 


running at 70 revolutions of 150 horse-power. 
Each of these engines drives two 50,000 watt Edison 
shunt dynamos, 500 volts, at 845 revolutions. The 
slow-speed engine is belted to a countershaft, the 
high-speed directly to the dynamos. The Ball 
engine is held only as a reserve. 

Usually 20 cars are run, sometimes two to- 
gether. The station is operated about 19 hours 
per day ; the car mileage is 107 per day, and the 
duty of cars about 230 car-hours per day. Each 





car runs on trucks of the kind shown in 
Fig. 4. 

The Sprague motor truck has two axles, each 
with its own motor (Figs. 5 and 6). The armature of 
each motor runs at such a velocity that it is neces- 
sary to interpose a countershaft between it and the 
axle. The high-speed pinion is made of red vul- 
canised fibre and is said to wear as well as cast 
steel, while it runs noiselessly and is very elastic. 
The countershaft is fixed in the frame of the motor 
between the field magnet coils, and the whole 
arrangement—motor and countershaft—is pivotted 
on the axle at one end, and is connected by a loose 
spring attachment (Fig. 4) to the truck frame at 
the other end. By this plan the truck body is left 
free to move on its springs and does not receive jar 
from the teeth of the gearing. 

The speed is regulated by altering the coupling 
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of the field windings. The brushes are blocks of 
ordinary battery carbon placed at an angle of 
40 deg. to the horizontal. The direction of motion 
is controlled by the switch. The electromotive 
force is usually 500 volts, and the nominal power 
of each motor that of eight horses. 

At a recent test made at this road by one of their 
engineers, the following data was obtained : Only 
10 cars were in use at the time of the test, on 
account of an aocident to the hoisting machiney in 
use on theincline. At the power house the engines 
were indicated, and coal weighed, first using the 
Ball and then the Greenwald engine, readings of 
current and electromotive force being taken at the 
same time for a run of 8} hours; the time was 
chosen so as to give as nearly as could be judged 
an average result, that is, the loads carried would 
average for the time about the same as if the tests 
had been taken for the entire day’s run. Car 
readings and grade readings also were taken. 


Greenwald Engine, December 20.—Readings taken from 
9.30 a.m. to 6 p.m.—8.5 hours, current and electromotive 
force readings every minute. Engine cars every half- 

our. 


Average (for time) number of cars ... 2 
Mean electrical horse-power from station 
readings... te ae ~ .. 64.6 
Mean electrical horse-power from station 
readings, per car ... a ne 6.6 
Mean indicated horse-power... + 67.2 
ae ae os per car mrs | 
Coal burned __... Bi a Me ... 2283 Ib, 
a »» per indicated horse-power per 
hour... ‘i - ... 3.96 1b. 


December 22 —Same arrangements, except Ball engine. 
Readings from 9.25 a.m. to 6 p.m.--8.6 hours. 


Same number cars % . si 8.26 
Mean electrical horse-power in station 56.2 
” ” ” ” per 
car ... — och bes vee io Je 
Mean indicated horse-power... ae ... 66.3 
m i oe per car oo ae 
Coal burned m oe te me ... 3835 Ib, 
x »» per indicated horse-power per 
hour ... ‘ ~ Sis oe - 4.98 Ib. 


The average number of passengers per trip was not 
more than six to seven. 

The friction card taken from the Ball engine turning 
both dynamos with the field circuits closed was 21.5 horse- 
ower, 
: Readings on Grades.—No. 1. Mean grade 6 per cent. 
965 ft. long, with maximum of 10 per cent. for 80 ft. and 
15 per cent. for 90 ft. Speed 5 miles per hour; 10 


passengers. 
Power required, 21,2 horse-power. 


No. 2. Same repeated. 
Power, 23 horse-power. 
No. 3, Straight 4 per cent. grade for 2472 ft. perfectly 
regular. 
Power, 18 horse-power. 
Insulation resistance 25,000 ohms for the entire system, 
about six miles of pole; this is .15 megohm-miles, 


The style of motors used upon this road is the 
Sprague standard improved motor as shown in 
a 5 and 6, and as fitted to the car itself, in 

ig. 4. 

The overhead structure consists of poles about 
30 ft. long of wood or iron placed in pairs on 
either side of the track and connected with span 
wires which carry the trolly wire. This is made 
of silicon bronze and about the size of telegraph 
wire, but having a high tensile strength. The 
main current is not, as is popularly supposed, 
carried by this wire, but in a series of copper wires 
carried along the side of the street, and which may 
be put underground for that matter. By means of 
feeders and automatic cut-cuts the line is divided 
into independent sections, so that in case of fire, 
where it is necessary to tear down any wires, only 
that section will be interfered with. The carrying 
current is some 500 volts, and it is asserted no 
accident has ever resulted from it. Fifteen miles per 
hour is about the maximum speed in cities, and it is 
surprising how short a space suftices to stop the car. 
The writer used this Mount Auburn Railroad 
twice per day, and can testity to this from the 
experience of being brought into frequent collision 
with other individuals, who stood on the rear plat- 
form to enjoy a cigar, each time we stopped or 
started. Another advantage at night is the electric 
lights in the car, avoiding the smell and the heat due 
to oil. Taking it altogether, the writer was so capti- 
vated by the perfect working of this system, that he 
sought and obtained the foregoing information for 
the purpose of laying it before the readers of Enar- 
NEERING, deeming it a fit close to the description of 
Cincinnati and its surroundings. Electric street 
railroads are now so common in America, that every 
large city has, at least, one, 
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Boilers, Marine and Land; their Construction and 
Strength. .A Handbook of Rules, Formule, Tables, &c., 
relative to Material, Scantlings, and Pressures, Safety 
Valves, Springs, Fittings, and Mountings. By THOMAS 
W. Tra, F.E.R.N. Second Edition. London : 
Charles Griffin and Co., 1890. 

Wiruin thirteen months of the issue of the first 

edition of this work a second has been called for 

and is now before the public. In this tables have 
been added for pressures up to 200 1b. per square 
inch, and some of the other tables have been 
altered, and new ones introduced. The work is 
thus quite up to date, and contains such recent 
matters as formulas for the strength of the 
Farnley corrugated furnaces, and for Brown ribbed 
furnaces. The book is nota treatise on boiler con- 
struction, but is designed to afford ready and reli- 
able assistance to those who have to settle the 
scantlings and determine the suitable working pres- 
sures of boilers. The formulas are given in each 
case, and these are supplemented by most copious 
tables for those who prefer to find the information 
ready prepared for them. There are 350 tables in 
all, and these are very conveniently arranged. 

They refer (1) to flat surfaces; (2) pressures, 

greatest surfaces and sizes of stays ; (3) iron girders 

for flat surfaces ; (4) cylindrical boiler shells of iron 
plates from } in. to 1}in. thick ; (5) iron plates and 
iron rivets ; (6) plain cylindrical furnaces—iron ; 

(7) furnaces with flanged joints; (8) corrugated 

cylindrical furnaces ; (9) flat surfaces—pressures, 

pitches, and surfaces; (10) pressures, greatest 
surfaces, and sizes of stays; (11) steel girders ; 

(12) cylindrical boiler shells—steel ; (13) steel 

plates and steel rivets, plain cylindrical steel 

furnaces ; (14) steel furnaces with flanged joints ; 

(15) steel corrugated cylindrical furnaces ; (16) 

steel furnaces with ribbed projections, grooved 

inside ; (17) tables to aid calculations, such as 
measures, multipliers, &c.; (18) safety valves and 
springs ; (19) properties of saturated steam. 

The book is of a convenient size for the pocket, 
printed on thin paper, with rounded corners, and 
morocco binding. It is too late to speak in praise 
of its excellence, as this is already well known; 
the appearance of the second edition, however, in 
so short a time cannot be passed over without 
notice. 





Notes on Permanent Way Materials, Platelaying, and 
Points and Crossings. By W. H. Coir. London: 
E. and F. N. Spon. 

lf we are not mistaken the neat and useful volume 

just brought out by Messrs. Spon, under the modest 

title of ‘‘ Notes on Permanent Way Materials, Plate- 
laying and Points and Crossings,” by W. H. Cole, is 
the first literary fruit of Cooper’s Hill College, and 

(except in the more fugitive form of magazine 

articles) of the Indian State Railway service. It, 

therefore, merits a more extended notice than usual, 

for it serves to indicate both as to the value of a 

Cooper’s Hill training, and the thoroughness with 

which the technical details of State railway adminis- 

tration in India are treated. If Mr. Cole’s able 
treatment of his subject is to be taken as a fair 
sample of the way his compeers do their work, the 

Government of India may well be congratulated on 

finding its quiver so full of such useful men. 
Perhaps what most strikes an English engineer of 

an older school, is not so much the author’s clear 
description of the materials, his evidently minute 
knowledge of platelaying details, or his simple and 

comprehensive diagrams of turnouts, including a 

very neat arrangement of collecting sidings on a 

straight ‘‘ gathering line,” but the preface in which 

he dedicates his mathematical demonstrations and 
scientific details, not to younger engineers, but to the 
modern platelayer. This man must in India be a very 
different personage from the gruff, illiterate, natural 
genius from whom, in our own early days, a young 
engineer with some difficulty extracted, by way of 
reason for, no doubt, some excellent practice, the 
information that they always did so ever since he 
wasa ‘‘nipper.” The fact seems to be that in 
India the young engineer has a great deal more to 
do with the practical details of his work than the 
time-honoured practice of keeping lines and levels, 
and looking on, at times from a respectful distance, 
at the doings of the practical man who, as foreman, 
or even as ganger, supervised details with a some- 
what jealous eye. That practical men first taught 
what little skill in platelaying has yet come to the 
natives of India, and of many another foreign land, 








is undoubtedly true. But it is only once here and 
there that the imported foreman has the patience, 
almost amounting to genius, that manages to com- 
bine the methods of English labour and an English 
climate, the methods in fact of his boyoood, with 
the entirely new conditions of climate, physique, 
temperament, and habit that go in a foreign land 
to make up an absolutely new environment. As 
some good old navvy ganger might well put it, it is 
hard to teach old dogs new tricks, and if we mis- 
take not, much as India owes to men with strong, 
though illiterate, natural gifts, as for instance the 
late Mr. Collins, who taught the native to make a 
class of brick that he knew not of previously, it 
owes a great deal more, even in that connection, to 
engineers like Mr. Bull, whose simplifications of 
annular kilns and improved modes of setting the 
raw bricks, have brought him a well-earned reward. 

Apart from the above objections to making any 
large use of English working men as foremen in 
India, there is a still more serious one to employing 
men who are neither restrained by military dis- 
cipline, nor by the ties of a better social status, 
from excesses of temper and appetite. As a matter 
in the more immediate purview of railway adminis- 
trators, it remains to be said that in the absence of 
social standing and the wholesome breath of public 
opinion that surrounds men in the position of 
officers, the British foreman, however little he may 
succeed in assimilating the good manners and the 
language of the natives, finds little difficulty in avail- 
ing himself of the venality that is the natural out- 
come of native want of backbone. In this matter 
there can be no doubt that a European, who once 
enters on a course of taxing for his private benefit 
those contractors and labourers over whom he 
exercises control, is an infinitely more dangerous, 
because so much bolder a man than a native or than 
aman born and bred in the country. As for detect- 
ing that sort of thing, it is simply out of the ques- 
tion. One reason is that the Indian law makes 
him who gives a bribe no less culpable than him 
who receives ; another is that the native is not 
only accustomed by centuries of native misgovern- 
ment to cheerfully pay a very handsome percentage 
of his gains to the lower class of subordinates of all 
departments, but he has a most lively apprehension 
of the vengeance that may fall on him and his if he 
once brings disgrace upon one he has reason to 
fear. 

Any one who doubts the truth of these seemingly 
sweeping assertions, as to the corruption that obtains 
in the subordinate service of the Indian, and indeed 
of any Oriental public works department, need only 
try to get a native contractor, however respectable, 
to submit his books to examination. Even in cases 
where he is known to have made so little profit as to 
have no fear of any disclosures on that head, he 
will in no case show his private papers on less com- 
pulsion than that of the law courts, and seldom, 
then, till time has elapsed sufficient to allow of 
false books being prepared. This fact is thought 
by those who know the native character best, to 
mean that he is more afraid of injuring other 
people’s characters ‘than his own. According to 
popular repute 5 per cent. is the respectable sub- 
ordinate’s tariff, and it is rigorously exacted by 
dint of refusing to pass work ona second bill till 
the percentage on the first has been paid. It is 
even told of a Scottish worthy of this class, that 
on his deathbed he assured his minister that he 
had led a perfectly blameless life in India, that he 
had never taken more than his just dues, and had 
never gone in for cutting things down, and accept- 
ing less than his proper 5 per cent. from any con- 
tractor, great or small. 

If this, or even half of it be true, it is not diffi- 
cult to see how vitally important it is for a Govern- 
ment, like that of India, to employ the seemingly 
more costly engineer than the apparently cheap 
subordinate, who is really looting the work, for of 
course the 5 percent. does not in the end come out 
of the contractor’s pocket. Thanks, if to nothing 
else, to the social atmosphere that surrounds men 
in the position of officers, the engineer rank is so far 
absolutely above suspicion. Not only so, but by 
dint of the necessity that is laid on the better class 
of engineer, to be absolute master of his work, and 
able, like Mr. Cole undoubtedly is, to teach his 
subordinates, he now-a-days goes deeper into 
details, and knows his individual workmen better 
than his predecessors did. In time he will succeed 
in reducing, if not in abolishing, corruption in the 
lower ranks, if only he is not himself so im- 
poverished by slow promotion, and so disheartened 
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TABLE XXXV.—FORGES ET CHANTIERS DE LA MEDITERRANEE. PRINCIPAL PARTICULARS OF QUICK-FIRING GUNS 


(CANET SYSTEM). 
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: ; Sele we ros Tei | | Penetration | , 
oa - Total Length of | Diameter of | Length of e| Weight of Weight of Weight of Muzzle | > | on aap, | M 
Type of Gun. Calibre. | Leogth. Bore. Chamber. Rifling. 3 $ 28 a. Shell. Charge. Velocity. preets Energy. in ——— ae 
| | va z°\<5| | | 
Quick - firing gun hy in. mm in. [mm in. {mm in. mm| in. {mm Ib. | ks. Ib. | ks. Ib. kilos. | ft. | m. | ft.-tons Im. tns i. mm yards | m._ 
65 . bore, 30 cali- | | | | 
bres long | 2.56 | 65, 76.7 [1950] 72,0 1830] 2.67 | 63) 65.8 |1600) 29 661.3 | 300) 8.818 4| 1.912 | 0.55 | 1640 500) 164.54 50.97, 2.79 | 71 14,171 10,215 
Ditto 40calibres} 2.56 | 65, 102.3 |2600} 97.6 2480) 2.67 | 68 85.4 /2170) 20 881.8 | 400; 8.818 4 | 2.315 | 1.05 | 2165 | 660| 286.67) 88.80} 4.17 | 106 13,681 | 12,510 
Ditto 50 ,, 2.56 | 65 127.9 3250) 123.2 3130) 2.67 | 68 104.7 |2660) 20 1102.3 | 500; 8.818 4 | 3.307 | 1.50 | 2559 | 780} 400.38 124 | 5.27 | 134 14,953 | 13,67* 
Quick - ame gun | | | | | | 
75 n. bore, 30 cali- | | | | | 
breslong-. «| 295 | 75 88.5 [2250| $3.0 2110/ 3.07 | 78! 75.5 {1920 22| 1088.2 470, 13.23 | 6 | 1.764 | 0.80 | 1640 500) 246.81 70.45, 3.95 | 85 11,384 10,410 
Ditto 40calibres} 2.95 | 75 118.1 |3000) 112.6 2860) 3.07 - 93.4 |2500| 22 g 1366.8 | oa0} 13.23 | 6 | 3.307 | 1.50 | 2165 | 660/ 430.09 133.21; 4.21 | 107 13,971 12,775 
Ditto 50 ,, 2.95 | 75 147.6 (3750) .. 3619) 3.07 | 78) 120.9 [3070) 22 | © 1675.5 | 760) 13.23 | 6 4.850 | 2.20 | 2559 | 780) 600.62 196.05 6.33 | 161 15,310 14,000 
Quick - o—. = of | | | | ! | 
9cm. bore, 30 calibres j | | | 
long seen | 8:54 | 90 106.3 [2700] 101.0 2565] 3.70 | 94] 90.8 [2500 28 | = 1763,7| 800] 92.046| 10 | 2.866 | 1.30 | 1640 500) 411.4 127.42, 4.25 | 109, 11,429 10,450 
Ditto 40calibres) 3.54 | 90, 141.7 |3600) 136.4 3465 3.70 | 94) 118.1 |3000) 28 | | 2358.9 1070 22.046 10 | 5.291 | 2.40 2165 | 660 716.75) 222 | 6.29 | 160 14,054 12,350 
Ditto 50 ,, 3.54 | 90 177.2 |4500| 171.9 4365] 3.70 | 94/ 144.9 |3630| 28 § 2910.1 1320 22.046 | 10 | 7,936 | 3.60 | 2559 | 780/1048.0 310 | 7.99 | 203 15,410 14,090 
Quick - — gun bs | = | | 
10cm. bore, 30 cali- | | | | 
breslong .. --| 3.94 | 100 118.1 yeas 97.9 2846) 4.13 | 105| 100.4 |2550) 30 | 2447.1 (1110) 28.66 | 13 | 3.527 | 1.60 | 1640 | 500) 534.81/165.65' 4.72 | 120 11,493 |10,510 
| | | | 
Ditto 40calibres| 3.94 | 100 157.5 (4000) 151.4 3846) 4.13 | 105) 131.1 3330 30 | | 3240.8 1470 28.66 | 18 6.613 | 3.00 | 2165 660} 931.96 288.62 704 | 179 14,141 12,930 
Ditto 50 ,, 3.94 | 100 196.9 5000) 190.8 4846) 4.13 | 105) 160.8 |4085| 30 | | 4021.4 |1820) 28.66 | 13 | 10.14 | 4.60 | 2559 | 780/1301.4 |403.12) 8.93 | 227, 15,507 | 14,180 
Quick - firing gun - | | | | | | 
12 cm. bore, 30 cali- | | | } | | 
breslong .. ..| 472 | 120 141.7 |3600 134.4 i413 4.95 | 126) 118.70 /3016) 36 | 4232.8 1920) 46.29 | 21 | 5.07 | 2.3 | 1640 500) 863.66 267.5 5.82 | 148 11,549 10,560 
Ditto 40calibres} 4.72 | 120 189.0 4800 181.6 4613) 4.95 | 126) 158.4 (4023) 36 | 5599.6 |2540) 46.29 21 | 10.36 4.7 | 2165 | 660/1504.7 466.09 8,70 | 221) 14,222 | 13,005 
Ditto 50 ,, 4.72 | 120 236.2 6000) 228.9 5813; 4.95 | 126) 194.7 ‘woe 36 | | 6944.5 3150| 46.29 | 21 |16.31 | 7.4 2559 | 780/2101.7 650.99 11.02 | 280, 15,607 14,270 

















TABLE XXXVI.—FORGES ET CHANTIERS DE 


LA MEDITERRANEE. PRINCIPAL PARTICULARS OF QUICK-FIRING 





GUNS (CANET SYSTEM). 
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| | oy ; 
| cottnee | . Total Length of | Diameter of, Lengthof |= > ° 2, Weight of | Weight of | Weight of | Muzzle Muzzle Penetration | yaximum 
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eae ea Z° | = = eee Coe 
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14cm. bore, 30 cali-) 
bres long .. 


Ditto 40 calibres, 5.51 | 140 220.5 |5600, 212.3 | 5390 | 5, 
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bres long .. oe] & 150) 177.2 |4500 168.3 | 4275 6, 
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Ditto 40calibres 5,90| 150 236.2 j8000 227.4 | 5775 | 
Ditto 50 ,, 5.90 | 150, 295.3 {7500 286.4 | 7275 











140, 165.4 200 157.1 3900 | 5.78 | 147) 140.5 3570 42 


6724 3050 70.55 | 32 7.72 





Uniform rlfling at 6 deg. | Atkting. 


78 | 147| 183.5 4000 42 | $906.6 4040 70.55 | 82 | 15.87 | 
78 | 147) 226.4 5750) 42 | 11,023 '5000| 70.55 | 32 | 24.69 
| | | | || | 
21 | 158, 150.2 3315 46 5 | 8267.3 ‘8750 88.18 40 9.70 
6.21 158 201.0 5105, 46 | 10,956 4970, 88.18 | 40 19.84 
6.21 | 153, 245.9 6245, 46 | | 13,588 150) 


88,18 | 49 £0.86 
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by want of encouragement, as to give up the at- 
tempt. 

Though this is both a long and tedious sermon to 
hang on the text of Mr. Cole’s little handbook, the 
matter we speak of is one well worth careful atten- 
tion. It is truly remarkable how difficult it is to 
rouse opinion on a matter of this kind, which 
though it affects the credit and tone of a great 
government, has no immediate personal bearing on 
the individuals who decide such matters. If, for 
instance, the Viceroy’s council were shown that an 
inferior class of medical man was being sent out, 
from whose ineptitude any one of them might suffer 
in his own person, or that of relatives, children, or 
friends, a remedy to restore the tone of the medical 
department would soon be devised we may be 
sure ; yet an inferior or disheartened medical de- 
partment could neither squander the resources or 
damage the prestige of the administration to one 
tenth the extent that an inefficient, because under- 
paid engineering department might easily do, with- 
out for a moment soiling its own hands. 

The fact, if it be fact, that the Royal Engineer 
section of the department is more loyal, and for 
administrative work more capable than the civil 
engineer section, has absolutely no bearing what- 
ever on this delicate subject. No Royal Engineer 
in or out of the Indian Government service ever has 
written, or is ever likely to write a book like Mr. 
Cole’s, for he is too busy learning administrative 
work to tackle such technical details, and devote to 
them the years of close personal devotion that are 
necessary to obtain so much practical mastery. It 
is the engineers who know the work, that handle the 
men, and in so doing control the expenditure, and 
the more closely the Government of India relegates 
its civil engineers to out-door work, the more 
earnest heed should it take to maintaining their 
status and encouraging them in the arduous path of 
repressing the corruption, that but for their high- 


toned zeal, will assuredly sap the foundations of the 
whole administration. 
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MODERN FRENCH ARTILLERY. 
No. XXXII. 


Quick-Firnine Guns ; CANET SysTEM. 


THE ordnance works of the Forges et Chantiers 
de la Mediterranée are not occupied by any 
means solely with the manufacture of guns of the 
smallest or of the largest calibres ; on the contrary 
the skill of the director, M. Canet, has been espe- 
cially directed to the production of intermediate 
natures, and particularly to those for rapid- 
firing guns which at the present time play so im- 
portant a part in the armament of war vessels, 
and are not unlikely in the future to decide, even 
more than the guns of heavy calibre, the fortunes 
of naval battles. The problem of rapid-firing 
artillery has—chiefly on account of the develop- 
ment in the offensive powers of torpedo boats — 
received great attention from leading European 
nations. With the increasing size, accelerated 
speed, and more dangerous means of attack with 
which these vessels have been endowed, the neces- 
sity arose for possessing on board ship a means 
of repelling sudden attacks during the very short 
time which is available from the moment when the 
enemy is sighted, to that when he arrives within 
the limited range required for successfully launch- 
ing a torpedo. It was with this object that 
machine guns such as those of Nordenfelt, Hotch- 
kiss, Gardner, &c., were designed. Very efli- 
cient they were at the time, and probably quite 
able to silence the attack of the earlier torpedo 
boats ; and very efficient they still remain when 


AeA See Re i sl 


> a een seiesaees De se 


ee 


ee he 


AABN ae oe tale 





MMR Een) Us 











ENGINEERING. [Auc. 8, 1890. 











=3 


FRENCH ARTILLERY; THE CANET SYSTEM OF QUICK-FIRING GUNS. 
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Fig. 353. 15 cent. (5.90 IN.) CANET QUICK-FIRING GUN, 


Fig. 354, 











Fic. 356, 











BREECH MECHANISM OF CANET QUICK-FIRING GUN, Fic. 373. LoapInG A CANET QUICK-FIRING GUN. 
















those emergencies arise which call for the instant) poured upon it when it arrives within striking | glanced off harmless against the protected portions 
concentration of a hail of small shot and shell upon | range, and can thus fire its torpedoes with com- | of the object of attack, they should nevertheless be 
any point within a close range. But the day has parative impunity. Hence the necessity arose for able to pass through thinner plates and to carry de- 
long past when they can be relied upon successfully a new type of gun—one which could fire well-| struction with them not only to the personnel of a 
to repel the attack of a first-class torpedo boat, which directed shots of moderately heavy weight at a hostile ship, but also to its upper works, its bat- 
with its greater size and thicker plates, can afford high rapidity, capable of considerable range, and teries, the weaker portions of its turrets, and its 
to disregard the storm of bullets that may be of such penetrating powers that if the projectiles machinery. As for ordinary torpedo boats, it was 
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intended that such vessels should not be able to | 
live within the broad dangerous zone that such | 
guns could command, and hence that ships pos- | 
sessing such an armament should be comparatively | 
secure from torpedo attack. To the Hotchkiss | 
Ordnance Company, whose guns we shall consider | 
at a later period, belongs most, if not all of the | 
credit, for this new departure in artillery construc- | 
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CARTRIDGES AND PROJECTILES FOR CANET QUICK-FIRING GUN. 


and were not long before they produced weapons 
surpassing in calibre and range any that had been 
made up to that date. At first these guns were 
designed chiefly, if not wholly, to repel torpedo 
attack, but it speedily became evident that they 
were capable of far higher uses, and it is difficult to 
conceive more generally destructive weapons, for 
their size, than the Armstrong 4.5-in. rapid-firing 


The rapid-firing guns constructed by the Forges 
et Chantiers de la Mediterranée on the Canet 
system, are calibres of 2.64in., 2.95in., 3.54in., 
|3.94in., 4.72in., 5.51in., and 5.9in. We need 
not describe in detail the smaller sizes, because 
the principle on which they are constructed is 
identical throughout ; M. Canet is advancing boldly 
in the direction of applying the system of rapid 





tion. Guided by their experience, the Elswick | guns, such as are mounted on the Italian warship! firing, to guns of much larger calibre; it is evident, 


Works commenced the manufacture of such guns, | Piemonte. 





: however, that for the present, at all events, com- 
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paratively narrow limit must be set to this ad- 
vance on account of the short time that the type 
of ordnance has been developed. The special fea- 
tures in the Canet system of rapid-firing artillery, 
are the method of constructing the gun itself, the 
system of opening and closing the breech, the 
arrangement of the carriage, and the mode of work- 
ing. The gun consists of a steel tube (see Fig. 353) 
extending for the whole length of the piece; this 
tube is reinforced by a long steel jacket, over which 
again is placed a ring that carries the trunnions, 
or the special bearings by which the gun may be 
mounted in a cradle, or in some cases a casting 
which forms the piston of the recoil brake; in 
front of the jacket is shrunk a long conical ring. 
Each calibre is made in three types, 30, 40, and 
50 calibres long. The mode of construction was 
specially studied with a view of giving to these 
formidable guns a uniform transverse and longi- 
tudinal strength throughout ; all the different parts 
are made of very high-class steel, forged and tem- 
pered, and annealed after tempering ; the metal is 
subjected to the same tests as the steel furnished 
to the French Government for naval guns, that is 
to say, that it must fulfil the following conditions : 

Minimum breaking strain, 38 tons per square 
inch. Elastic limit, 20.32 tons. Extension, 14 per 
cent. 

The high initial velocity imparted to the pro- 
jectiles, and the ballistic qualities in general of these 
guns, are due to the form given to the bore, which 
allows the gases to expand under most favourable 
conditions ; to the weight of the projectile and that 
of the powder charge ; to the nature of the powder 
employed, and to the character of the rifling. The 
oe of fire is obtained in two ways ; by simpli- 
fying the manipulation of the opening and closing 
of the breech, and by simultaneously inserting the 
projectile, the powder charge, and the fuze by the 
use of metallic cartridges. The method of closing 
the breech of these guns has been already referred 
to, but we may briefly repeat the leading particulars 
of the mechanism, which comprises a screwed block 
with interrupted segments and three movements ; 
the disengagement of the threaded sectors from the 
corresponding sectors in the breech of the gun, the 
traversing towards the rear of the breech-block, 
and turning the latter out of the way of the bore 
upon the axis of the console ; all these operations 
are performed by a single lever, which is turned 
from right to left in a horizontal plane. 

Figs. 354 to 360 illustrate the standard breech- 
loading mechanism of the Canet quick-firing gun. 
The breech-block A is made with four equal sectors 
of interrupted screw threads, and is supported by 
the bronze ring B, which is made unusually deep ; 
the outside periphery of the latter is slightly 
tapered, and it fits into a corresponding recess 
cut in the breech of the gun; the ring is alter- 
nately locked to the body of the gun when the 
breech is closed, and to the block when the latter 
is withdrawn from its seat, by means of the 
sliding spring latch a and b, recessed in the 
breech and the block being made to receive the 
latch according to its position. The ring is made 
in one piece with the bracket C, that is hung 
by a pin to the left-hand side of the breech; in 
the front of this bracket is a longitudinal groove c. 
As shown in Fig. 356, the back of the breech-block 
is recessed, and in the lower part of this recess are 
cut the bevel teeth d. In the centre, the block is 
extended backwards, as shown, by a tube containing 
the exploder ; around this is placed the loose sleeve 
D that is supported by the spindle e carried on the 
bracket. On this spindle are secured, a segment 
cut with bevel teeth k gearing into the teeth on the 
block, a block J that can slide in the groove c of the 
bracket, and a double-armed lever, one of which g 
terminates in the working handle M, while the 
other carries a small roller h that can move in a 
horizontal slot i cut beneath the bracket, and shown 
in dotted lines in Fig. 355; this slot is partly 
curved from the centre of the pivot e, and partly 
straight but forming an angle with the bore of the 
gun. On pulling the handle M from right to left, 
the lever g turns, and through it the gearing d k 
moves the block round through one-eighth of a 
turn; during this time the block / does not move 
in the slot in the bracket, but the roller h passes 
over the curved part of the slot i and arrives at the 
straight portion against which it bears, while the 
continued effort on the lever M, starts the block / 
in its slot and withdraws the block from its seat in 
the gun, the roller h gradually travelling down the 
straight part of the slot i, As soon as the roller 








reaches the bottom of the slot, the continued move- 
ment of the lever M forces the block and ring to 
turn on the hinge pin and thus open the breech. For 
closing it, all that is necessary is to push the lever 
M from left to -. Ina modified arrangement, on 
the lever g, for the larger calibres, a pin is fastened 
carrying a roller f which connects with the mech- 
anism for bringing the gun back to firing position. 
Figs. 361 to 371 show the forms and relative sizes of 
the cartridges used in the Canet quick-firing guns, 
and Fig. 358 isa section of the electric fuze fixed in 
the base of the cartridge shell. The plug a of this 
fuze is insulated from the body by an envelope of 
thin rubber h and a hard rubber washer 7; the stem 
of the plug terminates in a platinum point c that 
establishes metallic connection, and the space 
around it is packed with gun-cotton, paper wads 
separating it from the firing charge in the body of 
the fuze and the wax plug at the head. 

Firing by electricity is considered, under certain 
conditions, preferable by the maker of these guns, 
as the discharge is more certain and the absence of a 
percussion fuze removes all danger of premature ex- 
plosion which might result from any sudden shock 
to the fuze. The wire is cut level with the firing 
cap on the base of the projectile and remains always 
in contact with a needle placed in the centre of the 
block and held up by means of a spiral spring (see 
Fig. 356). Upon this needle, and insulated by 
strips of ebonite, is mounted a metallic insulated 
conductor placed perpendicular to the bore of the 
gun. A plate + ae is used to establish connec- 
tion between this conductor and the terminal 
mounted on the breech of the gun (m m, Fig. 354), 
and it is only at the moment when the breech is 
completely closed that this connection is made 
and it is possible to fire the gun ; a second terminal 
is used to fix the return wire to the body of the 
piece. The two wires united in one cable are joined 
to a circuit-closer mounted upon the frame. 

The cartridge cases are extracted by two hooks 
recessed in opposite sides of the breech-block, as 
shown in Fig. 357. These hooks are held up to 
their work by spiral springs, and as the breech is 
closed the hooks close over the rim on the cartridge 
case and hold it until it is withdrawn with the 
block. Figs. 372 and 373 show the general appear- 


ance of the Canet quick-firing gun mounted on a] 


naval carriage, and Tables XXXV. and XXXVI. 
(page 153) give the principal data of several of the 
calibres of this type of ordnance. 





THE EDUCATION OF ENGINEERS. 
To THE Epiror oF ENGINEERING. 

Srr,—As you indorse ‘‘ P.’s” appeal by publishing it, 
and thus absolve correspondents beforehand from the 
charge of advertising, the following particulars may be 
offered to your readers respecting a school, the methods 
of which, in many respects novel, seem to be peculiarly 
well suited to the mental and physical training of lads 
destined for engineering. This is ‘tthe new school,” 
opened last autumn by Dr. Cecil Reddie, at Abbotsholme, 
Rocester, Staffordshire—though actually on the Derby- 
shire side of the Dove. A newspaper article brought it 
to my notice, and a careful visit of inspection led to my 

lacing there a boy of twelve. Two later visits, and the 

y’s return after one term’s work, have led to the deci- 
sion to send two of his brothers as well. Latin is not 
taught to the Lose. oa boys, and only to the seniors 
sufficiently to assist them in the study of their own and 
other modern languages : it is not followed as a means of 
mental discipline. Science, as ‘‘ P.” recommends, takes 
its place for that purpose, coupled with practical hand 
work, systematically carried out in the workshop, in the 
garden, and on the farm. The house is a fair-sized man- 
sion of modern build, well found with conservatories and 
orchard houses, &c., and with a considerable estate 
attached, through which winds nearly a mile of the River 
Dove, providing good bathing, and some day, it is hoped, 
boating, when the boys have themselves carried out 
certain projected works in the way of dams and cuts. 
Bookwork begins early, and is over before the dinner- 
hour ; the rest of the day is divided between the work- 
shops, cricket, and other games, field or garden work, 
and, in the evening, music, and a social gathering in— 
actually—a ‘‘ drawing-room,” where also ladies are to be 
found. The handicraft work is carried on in connection 
with the Guild of Arts and Crafts, and good engravings 
and other objects of beauty are everywhere. In all the 
school subjects the blackboard, and models and specimens, 
are used where possible, and it is clear that my boy has 
come back after one term with a better foundation for 
scientific training than I have been accustomed to find as 
the result of ycars of the ordinary perfunctory miscalled 
science-teaching of schools, Another unnatural thing 
about him (seeing that he is not a gushing youth by 
nature) is his liking for the masters. ‘‘They take so 
much trouble with us; they explain everything so.” 
Indeed, his first letter from the school, more graphic than 
graceful, said, “‘it is like all holidays, they teach us in 
such an interesting way,” and this is the key to what I 
think is going to be a great success. Hygiene is one of 








the subjects of study, and physiology as affecting health, 
and in matters of dress, diet, discipline, and exercise the 
school reflects the opinions certainly unconventional and 
possibly peculiar, but as I think mostly very wise, of the 
energetic man who has founded it, and who has collected 
round him a staff of masters apparently as earnest as him- 
self. Companionship between masters and boys, without 
espionage ; hardiness and manliness without roughness or 
brutality; earnestness without priggishness; and rea- 
sonable gentleness without namby-pambyism, seem to 
have been attained. Absent from Saan am not able to 
refer to the really interesting prospectus of the school, 
but it sets forth (quoting from Ruskin, I think, but I do 
not remember the exact words) that its object is to teach 
habits of gentleness and justice, and the laws of bodily 
and mental health and their application, and to fit boys 
to earn their own living in after life. These objects seem 
to me in fair way of fulfilment, and after years of fruitless 
search I believe I have found a satisfactory school at last. 
It is not a cheap school, of course, but it is less costly than 
any of the public schools, even including many to which 
the title scarcely applies. If there are any other schools 
at all similar in principles or practice they are unknown 
to me, and certainly not from want of inquiry, for I share 
“P.’s” views completely, except that while abandoning 
classical study as a system of mental training, I would 
retain Latin as an aid to the understanding of modern 
tongues. When I last saw the school, some underground 
culvert or drain had burst in the orchard, and great works 
of rpg 4 were in progress. The boys, in flannels, 
and not much of them, wallowed joyfully waist-deep in 
water and mud. A dam arose and the floods were curbed, 
and I thought I had never seen Kindergarten principles 
better applied in practice. The boys had something to 
talk over that evening. 


Yours faithfully, 
Weymouth, August 5, 1890, M. R. 





BOILER INSPECTION v. BOILER 
INSURANCE. 
To THE EpiTor OF ENGINEERING. 

Srr,—An anonymous letter headed ‘‘ Boiler Inspection 
v. Boiler Insurance” appeared in yours of the 25th 
inst. I do not intend to reply to that letter, as the 
writer does not write over his own name, and therefore 
I shall not deal with the omqumenes statements it con- 
tains. My only reason for addressing you, and which 
caused me to write to Mr. Fletcher in April last, is that 
he, and his Association, have caused unfounded alarm 
in the public mind. 

As regards the figures given by Mr. Fletcher, any one 
who takes the trouble to analyse these will at once per- 
ceive that my charge is sustained. There are many cases 
included in the list such as were properly not reckoned 
nor counted as explosions of steam boilers in years gone 
y. I have before me the annual lists given by Mr. 
Fletcher in his December reports for the years 1874 to 
1880 inclusive, and find as follows, I also append figures 
from my own reports : 

Steam Users’ Association’s Reports. 


umber of Persons Persons 
Explosions. Killed. Injured. 
Totals for seven years 
1874 to1880inclusive 257 437 628 
Average ... im 36.7 62.4 89.7 
Totals for five years 
1885 to 1889 inclusive 236 142 260 
Average ... Se 47.2 28.4 52 
“* National” C.E.’s Reports. 
Number of Persons Persons 
Explosions. Killed. Injured. 
Totals for seven years, 
1874to1880 inclusive 308 432 688 
Average ... 44 61.7 98.3 
Totals for five years, 
1885 to1889inclusive 170 118 257 
Average ... si 34 23.6 51.4 


I give a greater number of explosions for the seven 
years 1874 to 1880, doubtless owing to our better facilities . 
for obtaining details than he had, nevertheless the number 
of killed and injured are as great in his returns as mine. 
This will doubtless arise from my obtaining particulars 
of explosions which he did not hear of, and which were 
not accompanied by fatal results, and hence would not be 
so likely to be reported in the newspapers. The average 
number of persons killed by steam boiler explosions for 
the seven years referred to in Mr. Fletcher’s returns and 
my own are very similar, being no less than 62 per 
annum. I have had the list of explosions and_ persons 
killed and injured taken from the last five years’ reports 
issued by the Steam Users’ Association, their chief engi- 
neer having discontinued issuing any reports, and find 
that, although the average number of explosions there 
given for the five years referred to is much greater than 
for the seven years above referred to, the loss of life is 
less than half, or only say 453 per cent. of that given for 
the seven years’ period referred to. This proves that a 
large proportion of the total now given by Mr. Fletcher 
are occurences which are not worthy of the name of ex 
plosion, and in fact cannot with any consistency be desig- 
nated explosions of steam boilers. These ales gem 
for themselves. If the explosions have incre in 
number, as Mr. Fletcher would have us believe, we are to 
be congratulated that these are of comparatively mild 
character, as shown by the great comparative reduction 
of the loss of life and injury to persons. 5 : 

I have gone through Mr. Fletcher’s returns in his 
printed reports from 1874 to 1880, the seven years referred 
to, and find no failures of tubes in boilers of the locomotive 
type recorded as being boiler explosions, which they are 
not ; but from personal knowledge I know that such 
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failures frequently occurred, but no locomotive superin- 
tendent of a railway, either then or now, would think 
of reporting failures of such tubes as explosions of 
ilers. 

“i. Marten’s list, which has been referred to as con- 
firming Mr. Fletcher’s totals, includes no less than ten 
such failures of tubes; in fact, nearly half of the cases 
reported by Mr. Marten are not explosions of steam 
boilers. His list includes that terrible affair, to excuse 
which took up a very large portion of the recent annual 
report of the Committee of the Steam Users’ Association. 
The boiler was under their inspection, and they are most 
careful to describe it as a “‘liliputian explosion not of prac- 
tical but of purely nominal character ;” and again in con- 
clusion state that “‘it ranks as an explosion technically, 
but technically only.” It would be difficult to produce a 
more absurd instance of their mode of dealing with such 
matters. The fact is that it was not an explosion of a 
boiler, but the Association, or their engineer, could not 
candidly state this, as it would involve alteration of the 
large and alarming totals I have referred to ; and thus the 
exaggeration and inaccuracy I pointed out would have to 
be acknowledged, and would involve an honest confession 
such as Mr. Fletcher and his Association cannot be ex- 
pected to descend to, 

I have no desire to cloak the faults of the insurance 
companies, and will not discuss that part of the question 
as to how the work is being done at the present time. 
Immense advances have been made, and the public have 
been taught the value of independent inspection, and the 
bulk of this work has been done by the much abused com- 
panies. There is no excuse for disparagement either of 
the valuable work done by the companies or by the 
Association, but credit me A be given where it is due. 
It is clear that the numbers of explosions are being exag- 

erated, and that matters are now included by Mr. 
‘letcher, and also in Mr. Marten’s list, which were not 
included in the Association’s returns in previous years, 
and which I have never included in mine. This may 
arise from the Association finding that the excuse for 
stringent legislation is gradually passing away. Hence 
to attract attention to the matter they are compelled to 
adopt the course of which I have had to complain, and 
which I submit is most unworthy of the Association, dis- 
creditable to its professions, and opposed to the objects of 
its founders. 
Yours faithfully, 
Henry Hier, Chief Engineer and Manager, 
The National Boiler Insurance Company, Limited, 
22, St. Ann’s-square, Manchester, vay 29, 1890. 





To THE EpIToR OF ENGINEERING. 

. Srr,—Since the passing of the Boiler Explosions Act, 
1882, there appears to be a disposition in other quarters 
than the Board of Trade, to magnify trivial accidents to 
steam boilers and other vessels subjected to steam pres- 
sure with a view to designating them as ‘‘ boiler explo- 
sions,” and swelling up the annual record of these 
disasters. Almost every trifling occurrence which takes 
place, allowing of the outrush of steam or hot water, 
such, for example, as the breaking out of cracks, the 
fracturing through of small holes, melting of fusible 
plugs, &c., is now denominated a “ boiler explosion,” and 
all the above occurrences have been investigated by the 
Board of Trade surveyors, and assigned a place in the 
‘* Reports of Preliminary Investigations,” under the Boiler 
Explosions Act. 

The most recent and surprising instance of this prone- 
ness to exaggeration, however, is seen in the annual 
report of Mr. E. B. Marten, which I have before me, and 
copy of which appeared in your issue of July 18th. 

The illusive aa misleading effect of this report is at 
once apparent in your introductory comments on the 
report, wherein you remark, ‘‘ It will be seen that there is 
an enormous increase in the number of explosions as com- 
pared with previous years. Never since 1875 have the 
numbers been as high as during the past year, a state of 
affairs for which no excuse can be offered.” 

Now, Sir, will it be believed (and it is a fact well 
known to boiler experts and all whohave had to do with the 
collection and collating of the details of boiler explosions), 
that there has been an enormous decrease in the number 
of these disasters of late years? A very little considera- 
tion of the cases given in Mr. Marten’s report, and com- 
parison with reliable detailed statistics of past years, will 
suffice to establish this. 

The first ‘‘explosion,” No. 1 in Mr. Marten’s list, is 
nothing more than the failure of a small smoke tube in 
the boiler of a tramway engine. No. 2 “explosion” is 
the rupturing of a “‘ hanging tube” in the boiler of a canal 
boat, and although it may be urged that a life was lost in 
each case, these are mere failures of steam boiler adjuncts, 
and such occurrences ought no more to be included in the 
category of boiler explosions than ought the fracturing of 
a steam pipe, or a steam chest from which persons may 
be ecalded and life lost. That they were not formerly so 
included, is seen at once on referring to the boiler explo- 
sion statistics of a few years back. 

_ No. 6 explosion is merely the breaking out of a small hole 
in one of the smoke tubes of a tramway locomotive boiler, 
No. 9 the rupturing of a cross-tube in a vertical boiler 
which leaked and put the fire out. In No. 12 the tube 
crowns of a marine boiler were bulged down from an 
accumulation of salt and sediment, but there was no 
escape of steam or water, and consequently nothing in the 
nature of an explosion. No. 13 describes the blowing-out 
of ‘‘a very small hole” in the combustion chamber of a 
marine boiler, where the plate had been corroded through 
by leakage from an adjacent stay ; and No. 15 is described 
as ‘‘only little cracks in the lower cross-tube, allowing 
the water to escape.” Nos. 17, 30, 31, 37, 49, 52, and 62 
again are all small tubes of tramway and other boilers 





which had become worn so thin as to break through and 
leak. Mr. Marten himself appears to have been ashamed 
of designating Nos. 52, 54, 55, and 57 explosions, since he 
remarks of No. 52, ‘‘ It was a slight matter to call an ex- 
plosion as only one of the tubes burst; of No. 54, “‘ only 
some hot water and steam escaped through a small circle;” 
and of No. 57, “This was a slight matter, a hole only 
‘} in.’ diameter being forced in the uptake, where wasted 
by internal corrosion about the water line.” Were it not 
for the fear of taking up too much of your space I could 
refer at length to Nos. 20, 21, 23, 26, 27 (“‘ which only put 
out the fire”), 33, 34, 35, 45, 47, 51, and 56, none of which 
can be properly styled a ‘‘boiler explosion ” in the ordi- 
narily accepted common sense meaning of the term, and 
as I have said no one a few years ago, Mr. Marten himself 
not excepted, I believe would have dreamt of including 
them as explosions. 

The figures given in Mr. Marten’s own list showing the 
number of killed and injured since 1873 are a striking 
commentary on your remark as to the ‘‘ enormous increase 
in the number of explosions as compared with previous 
years,” and a remarkable illustration of what I have said 
as to the trivial nature of the occurrences now designated 
boiler explosions compared to what were some years ago 
included in that category. Notwithstanding the high 
number ofexplosions which occurred in 1889 according to 
Mr. Marten, the number of persons killed is only twenty- 
five and of injured sixty-four, whereas in 1880, with 
thirty-cne explosions, the number of killed was seventy- 
one and injured eighty-three, and in 1881, with thirty- 
three explosions, the killed amounted to forty-one and 
the a to fifty-one. Taking the averages (again from 
Mr. Marten’s list) of the nine years preceding 1882, i.e., 
from 1873 to 1881 inclusive, and comparing these with the 
averages of the eight years which have elapsed since the 
Boiler Explosions Act, 1882, came into operation, we find 
the yearly average number of killed before 1882 to be 
sixty-two, andisince 1882, the annual average of killed 
has fallen to 26.1, and of injured the figures have fallen from 
a yearly average of ninety-eight to fifty-one only, the 
stated ‘* enormous increase” in the number of explosions 
notwithstanding. 

I have before me the report of the chief engineer of the 
Manchester Steam Users’ Association for November and 
December, 1881, in which I find a table giving the num- 
ber of steam boiler explosions from 1865 to 1881 inclusive, 
which further fully bears out what I have urged as to the 
more serious character of the occurrences formerly con- 
sidered worthy to be called explosions compared with the 
paltry escapes of steam, &c., which are included to swell 
up the number in these latter days. Thus in the seven- 
teen years referred to, whilst the average per year of 
explosions is only forty-five, the average ale of killed 
per annum was sixty, and injured eighty-nine, compared 
to Mr. Marten’s figures for 1889 of sixty-two explosions, 
twenty-five killed and sixty-four injured. It will be seen 
that in Mr. Marten’s list of explosions no less than ten 
are simple failures of small brass smoke tubes, &c., occur- 
rences which are taking place in locomotive and traction 
engine boilers almost every day throughout the kingdom, 
and if Mr. Marten wishes still further to swell the total 
of his ‘‘explosions ” next year, I would suggest that he 
communicate with the locomotive superintendents of rail- 
ways throughout the country, who will furnish him with 
particulars of almost any desired number of failures of 
this kind. Yours, &c., 

M.1I.M.E. 








RAILWAYS IN AUSTRALIA. 
To THE Epitor or ENGINEERING. 

Srr,—It is strange that while a railway scheme in 
this country not only has to incur enormous Parlia- 
mentary expenses, but invariably meets powerful and 
bitter opposition, and when authorised costs such immense 
sums for compensation that 5 or 6 per cent. dividend is 
the utmost hoped for, besides the constant fear of com- 
petition, yet in our colonies, where any railway project 
would be universally welcomed and supported, where the 
expenses are ata minimum, the chances of development 
infinite, and competition not to be féared, such an enter- 
prise is of the rarest occurrence. 

Itis true that public sentiment in Australia will not 
allow the granting of land subsidies on the American 
system torailway companies, regardless of the fact that 
while in America the nation do get a valuable, if inade- 
quate, consideration for their grants, in Australia the 
lands are oo away for nothing, or comparatively 
nothing at all. 

But why should railway companies demand that land 
be given them gratis in Australia any more than in Eng- 
land? They already have advantage enough in being 
able to acquire for a mere trifle not only the land actually 
required for the line, but as many thousands of acres on 
each side of it as they like, and which immediately it is 
opened, or even started, will increase in value so enor- 
mously that the mere profits on the traffic will be a small 
consideration. 

The English commercial mind seems so incapable of 
understanding that the apparent profits of an industry, 
averaging 4 or 5 per cent., are but the skim-milk after 
the cream has been taken by landowners, that how to 
be in a position to secure the entire return from it is a 
thing quite incomprehensible. Consequently any propo- 
sition to build a railway in Australia would be met by 
pointing to the Government lines, which barely pay 
interest on theirdebt. But the Australian Governments 
have acted with a simplicity or knavery which any Ame- 
rican railroad syndicate would find inexplicable, since 
not only do they take no pains to secure for the nation 
the enormous increment of value that takes place with 
the construction of a railway, but sell off all unalienated 
lands situated on the line lefore it is made, thus not only 





handing over to individuals all this enhancement, which 
is far greater than any profit from the working of the 
railway itself, but raising the price against themselves 
when repurchasing what they require for its construc- 
tion. 

If English capitalists, who will throw away any num- 
ber of millions on schemes in this country, where there is 
a chance of getting a little over bank interest, would only 
nerve themselves to develop the inexhaustible resources 
of our colonies without being subsidised, they would soon 
discover that the average rate of interest is no measure of 
the profits of an undertaking if only its effect on land 
values is taken also into consideration. 

In case of a company buying the land required for 
carrying out their scheme on such a principle, the only 
powers required from the Legislature would be those for 
crossing public roads. 

Evacustes A. PHIPSON. 

Selly Oak, August 4, 1890. 





ROYAL NAVAL ENGINEERS. 
To THE EprTor or ENGINEERING. 

Srr,—May I be permitted to draw your attention to 
the following, which illustrates the inferiority, in treat- 
ment, of the Royal Naval Engineer branch, alluded to 
in the letter of a ‘‘Whitworth Scholar” in your last - 
issue ? 

On page 8 of the Hampshire Telegraph of tooy 
appears the following announcement: ‘‘ Engineer W. 
Fedarb has been promoted to the rank of acting chief 
engineer in Her Majesty’s fleet. On the same page it 
is also announced that ‘*F. Fedarb has been successful 
in the recent examination for appointments as surgeon 
R.N.” These two gentlemen are brothers, Fedarb, 
Senior, is about thirty-five years of age, has served in 
the Royal Navy about thirteen years, has held relative 
rank ‘‘ with lieutenant ” about a year, and was in receipt 
of 11s. per day pay as an engineer, when promoted to 
chief engineer. e is re-appointed as chief engineer to 
the Alesto, of which ship’s machinery he was, at the 
time, in charge. Fedarb, Junior, is about twenty-two 

ears of age, and immediately on joining the Royal 
Navy he is granted the rank of lieutenant, which it took 
his brother, the engineer, about twelve years to attain ; 
he also gets lls. 6d. per day on joing, or 6d. per 
day more than bis brother, the engineer, obtained with 
thirteen years’ service. 

Without in any way wishing to reflect upon the medical 
profession, I think it must be evident that the thirteen 
years’ service and experience of the engineer are of much 
more value to the Navy than the service which the young 
medical officer is on the point of offering to the country. 
At any rate, the case just quoted et shows the 
utter want of appreciation extended in the Navy to the 
services of the engineer officers. 

T am, Sir, yours, &c., 

Portsmouth, August 2, 1890, OBSERVER. 





WHAT IS MECHANICAL “ WORK?” 
To THE Epitor oF ENGINEERING. 

S1r,—The restricted use of the term ‘‘ work done” in 
Art. 100 of Cotterill’s ‘‘ Applied Mechanics,” where 
external resistances are dealt with, in no way contro- 
verts Art. 99, where the subject is the simple case of 
gravitation. 

I quoted the latter because Cotterill there says that 
“the weight W of the body has been exerting an effort 
upon it which overcomes an equal resistance occasioned by 
the change of velocity which is taking place ;” whilst the 
“Writer of the Review” says “‘there is no resistance 
overcome,” making this statement the basis for the deduc- 
tion that therefore ‘‘no work at all is done,” whilst 
Cotterill again says that there has been “an amount of 
work done equal to Wh.” 

The “ Writer of the Review,” in his first criticism of 
Dr. Evers’ book, said nothing of the restricted use of 
terms. 

Hence I think it will be apparent to all that both 
Professor Cotterill and Dr. Evers are right in saying that 
actual work is done when a body falls under the action of 
gravity. Yours truly, 

August 5, 1890. ‘TOONAM, 








TEST OF BABCOCK AND WILCOX BOILER. 
To THE Epitor oF ENGINEERING. 
Srr,—I cannot answer ‘‘ Boilermaker’s ” question accu- 
rately, but I think the following figures will be near 
enough for all practical purposes : 


Cubic feet of water contained in boiler ... 118 
$s steam a “- kel 52 
a water ie économiser 45 
Tam, Sir, yours &e., 
iiouam LONGRIDGE. 
Manchester, August 1, 1890. 








Great NoRTHERN TELEGRAPH CompanNy.—It appears 
that the number of messages forwarded over the network 
of the Great Northern Telegraph Company in June was 
148,500, as compared with 137,154 in June, 1889. The 
aggregate number of telegrams forwarded in the first half 
of this year amounted to 761,056, as compared with 
749,301 in the first half of 1889. Notwithstanding the 
increase observable in the number of telegrams despatched 
this year, the revenue acquired by the company in the first 
half of this year was 1000/. in round figures less than in 
the first half of 1889, 
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THE STEAM YACHT 


“LADY TORFRIDA.” 


CONSTRUCTED BY THE FAIRFIELD SHIPBUILDING AND ENGINEERING COMPANY, LIMITED, GOVAN, NEAR GLASGOW. 
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WE give on the present and opposite pages rigged 
and deck plans of the auxiliary steam yacht Lady 
Torfrida, built by the Fairfield Shipbuilding and Engi- 
neering Company, Limited, Glasgow, for Sir William 
George Pearce, Bart., chairman of the company. The 
yacht is a magnificent specimen of naval architecture 
and artistic decoration. This, it may be noted, is the 
third yacht of the name built at Fairfield, the two 
others having in turn been sold. The new craft 
differs from the preceding yachts in having engines 
only as an auxiliary to her canvas. 

The principal dimensions of the Lady Torfrida are 
as follow : aan over all, 186 ft.; length on load 
water line, 157 ft.; beam moulded, 27 ft.; depth 
moulded, 17 ft.; depth of hold, 15 ft. 3 in. Her 
design, which was prepared at Fairfield, gives her an 
extremely rakish go-ahead appearance. With a graceful 
clipper stem, surmounted by a lady fair, an excep- 
tionally long outreach of stern and a beautiful sheer, 
this yacht will be hard to beat for appearance. She 
has a very sharp straight fore body with a ‘‘ sweet” 
run aft, which, with the enormous spread of canvas 
she carries, makes her a very able and swift sailer. 
The Lady Torfrida has three fidded masts of Oregon 
pine sticks, and is rigged barquentine. Her sail area, 
we believe, is over 14,000 square feet, and she carries 
about 70 tons of lead ballast, stowed in the bottom. 
She has been built throughout of steel to the highest 
class in Lloyd’s Registry. 

The cabin arrangements, as will be seen from the 
illustrations, are ample and luxurious. Beginning aft 
on the cabin sole, there is a maids’ and a valets’ room. 
Forward of this on the port side is situated the owner’s 
room, with bath-room, &c., en suite. This room is 
most artistically got up. The writing cabinet, dress- 
ing table, bed, wardrobe, &c., are all of carved oak. 
The panelling of the sides is of the same material, 
having fluted pilasters and leather panels with beauti- 
ful designs of figure and flower subjects. The bath- 
room is of polished hardwood, and got up from a 
strictly sanitary standpoint. On the opposite side of 
the passage there are two state-rooms, one of which is 
private, finished with polished mahogany and cretonne 
panels, with a pretty flower design. These rooms, in 
connection with closets and store-rooms, constitute 
the after part of the vessel, and connecting it with the 
fore part is an alley or passage way traversing the 
whole length of the machinery space. At the after 
end of this passage way a lobby has been formed, from 
which guests may view the machinery in motion, or, 
should they desire, enter the engine-room. Each end 
of the passage pierces the water-tight bulkheads form- 
ing the limits of engine and boiler spaces. This 





necessitates water-tight doors, which, by regulation, 
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are closed from sundown to sunrise. The fore part of 
the vessel affords crew space right forward, and 
officers’ quarters, Situated forward also is the main 
saloon and the state-rooms. The last-named are three 
in number, two being on the port and one on the star- 
board side. These are finished in imitation ivory and 
gold, and are lined with cretonne panels of a similar 
design to those in the state-rooms. The starboard 
state-room is designed as a lady’s private room, and 
with bath-room, &¢c., in connection, forms a suite 
of very beautiful appartments. The main saloon, 
which is immediately forward of the rooms just de- 
scribed, is of square form and is entered by doors at 
the foot of the main stairway. The design is in the 
Louis Quinze style, and is carried out in imitation 
ivory and gold, which gives the saloon an exceed- 
ingly light and airy appearance. The mantel-shelf is 
borne by two carved female figures. There are four 
painted panels in the saloon representing the seasons, 
after Watteau. The other panels comprise reproduc- 
tions of Bartolozzi’s cartoons of the Arts, in mono- 
chrome, and one or two carved ivory panels. The 
saloon skylight is fitted with marine pieces in stained 
glass. Altogether the saloon is most beautiful and 
will compare favourably with those in vessels of a like 
description. 

Of the other parts of the vessel below deck it may 
be sufficient to state that the officers’ mess and cabins are 
forward of themain saloon and separated therefrom by 
water-tight bulkheads. They are finished in polished 
pine and comprise captain’s room and rooms for engi- 
neers, officers, cook and steward, pantry, bath-room, 
&ec. The forecastle is forward of this, and has accom- 
modation for eighteen men. The firemen are berthed 
in a room in the engine space. 

The Lady Torfrida has a complete installation of 
electric light apparatus, the generating power con- 
sisting of a high-speed engine and dynamo placed in 
the engine-room. The engine runs at about 1000 
revolutions. Each state-room, in addition to being 
fitted with the ordinary switches, has a separate 
safety fuze. Arranged in convenient positions on the 
engine-room bulkhead are a number of accumulator 
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having seats on either side. In the deck-house for- 
ward there is a large galley with a lift communi- 
cating with a pantry below. The deck saloon forms 
the main entrance to cabins and saloons forward. 

It has already been mentioned that the vessel is 
barquentine rigged, the standing rigging being of steel 
wire, and the shrouds and back stays set up with 
screws covered by sword matting on garboards out- 
side the vessel. ‘he sail on the main boom is laced 
and both booms are fitted with india-rubber buffers 
to take the strain. 

Of the engines we may state that they are of the 
triple-compound type, having cylinders 144 in., 24in., 
and 39 in. in diameter, with a stroke of 24in. Steam 
is supplied by a single-ended boiler worked to 160 lb. 
The funnel is arranged to telescope into the uptake 
when the vessel is under sail. A Bevis feathering 
two-bladed propeller has been fitted and on trial gave 
very satisfactory results. The yacht has coal capacity 
for 100 tons, an enormous amount considering the 
size of the vessel. 

On her trial under steam in February between Cloch 
and Cumbraes on the estuary of the Clyde a mean 
speed of 11? knots, with an indicated horse-power of 
556 was obtained, a speed which says much for the 
design of the vessel. We are informed also that the 
yacht gave an equally satisfactory result while under 
canvas alone. She is at present in the Clyde, having 
returned from a cruise in the Mediterranean under 
the command of Captain Holman, with Sir William 
George Pearce and party on board. 





TRIPLE-EXPANSION PUMPING ENGINES 
AT WALTHAM ABBEY, EAST LONDON 
WATER WORKS. 

THE engines of the East London Water Works Com- 

pany at Waltham Abbey are said to be the first triple 

expansion water works pumping engines erected. They 
were supplied by Messrs. T. Richardson and Sons, 

Hartlepool, and the design embodies many of the 

features of marine engine practice. 

Considerable credit is due to Mr. William B. Bryan, 


cells for the storage of electricity, so that there need | the engineer tothe water works company, for his enter- 
be no lack of light even when the engine is not run-| prise in launching out into a new direction in the 


ning. 

On the main deck aft, on the rudder, is placed a 
very neat hand screw gear, the steam steering gear 
being placed in the engine casing, where it is always 
under the eye of the engineer. The controlling rods 
and wire are led along under the main deck beams. 
The rudder quadrant is also fitted under the main 
deck, having a stuffing-box and glands on the counter. 
The after stairway is entered by a large companion 
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matter of pumping engines, but the step seems to have 
been fully justified by the results, as will be seen from 
the results of actual working tests given below. 

As will be seen from the engravings on our two- 
page plate and on page 162, the engines are of the 
inverted direct-acting marine type. The pumps are 


placed below the crankshaft, each plunger being con- 
nected to the corresponding piston-rod crosshead by 
All the cylinders are fitted 


means of two side rods. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Piz-Iron Market.—There was a quiet but firm 
tone in the pig-iron market last Thursday. Very little 
business was done during the forenoon, only a few thou- 
sand tons of Scotch iron changing hands—no transactions 
in Cleveland or hematite iron being reported. Some 
members of the “‘ring” seemed to be waiting to learn 
whether or not any + hes was to be made in the Bank 
rate, but even after the advance was known it had no 
effect on holders, who maintained their prices. At the 
afternoon meeting dealing was also quiet, and near the 
close some who Sad sold went in to cover their sales, 
and had to pay 2d. per ton above the preceding day’s clos- 
ing quotations, The settlement prices at the close were 
—Scotch iron, 46s. per ton ; Cleveland, 43s. 6d. (1d. up) ; 
hematite iron, 53s, 6d. per ton (ld. down). There was 
a continuance of the firmness in the pig-iron market on 
Friday, and Scotch iron finished decidedly better than on 
Thursday. At the close the settlement prices were— 
Scotch iron, 46s. 44d. per ton ; Cleveland, 43s. 44d. ; hema- 
tite iron, 53s. 44d. In consequence of Monday being Bank 
Holiday there was an entire suspension of business in the 
‘** ring,” and when it was resumed on Tuesday forenoon 
there was a very strong feeling amongst the merchants and 
brokers. Much of Hey hence done, however, was simply 
“‘covering” by those who were committed to the oversold 
account. Prices met with a further advance. In the 
case of Scotch iron it amounted to 54d. per ton, while the 
price of Cleveland went up 64d. per ton, and that 
of hematite iron 8d. per ton, the settlement prices 
at the close being —Scotch iron, 46s. 6d. per ton; 
Cleveland, 44s.; hematite iron, 54s. per ton. Much 
of the buoyant tone of the market was due to the 
announcement of very large shipments during last 
week. An advance of 1s. per ton on the price of Eglinton 
iron was also announced, and that helped to improve the 
value of warrant iron generally. The market was 
very tirin this forenoon, and prices were further advanced 
on a somewhat general covering by ‘‘ bears.” In the 
afternoon the market remained very firm, and a good 
business was done in Scotch iron at 47s. to 47s. 14d. per 
ton, closing at 46s. 114d. per ton. Hematite iron was 
sold at 54s. 74d. to 54s. 64d. per ton cash. The following 
are a few of the quotations for special brands of makers’ 
No. 1 iron: Clyde, Gartsherrie, and Summerlee, 60s. 
per ton; Langloan, 61s. ; Coltness, 62s. 6d.; Calder, 
63s. ; Shotts (shipped at Leith), 62s. ; Carron (shipped at 
Grangemouth) 65s. per ton. There are still 80 blast fur- 
naces in actual operation, which was also the number in 
blast at this time last year. Last week’s shipments of 
pig iron from all Scotch ports amounted to 11,851 tons, 
as compared with &354 tons in the corresponding week of 
last year. They included 1400 tons for the United States, 
1620 tons for Canada, 290 tons for Australia, 310 tons for 
France, 1040 tons for Germany, 2465 tons for Russia, 
200 tons for Holland, 865 tons for Belgium, 166 tons for 
Spain and Portugal, smaller quantities for other countries, 
and 3256 tons coastwise. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood yesterday 
afternoon at 684,605 tons, against 688,985 tons yesterday 
week, thus showing for the week a decrease amounting to 
4380 tons. 


Clyde Shipbuilding Trade.—Nineteen vessels of an 
aggregate of 15,865 tons were launched on the Clyde last 
month--about 50 per cent. less than the output in the 
corresponding month of 1883. Over the seven months of 
the year the output was 194,415 tons, as compared with 
225,132 tons in 1883, and with 160,379 tons in the corre- 
sponding period of 1889, 


Electric Lightingat Caledonian Central Station, Glasgow. 
Messrs. Mavor and Coulson, of this city, have just been 
intrusted with a very extensive electric lightin contract 
by the directors of the Caledonian Railway Company 
whose central station in Glasgow is to be entirely li hted 
up by means of electric lamps. Over the arrival and deoer- 
ture platforms there has for several years been an exten- 
sive installation of Brush are lamps ; but the work that is 
now to be done is the introduction of incandescent lamps all 
over the Central Station Hotel, the booking offices, booking 
halls, stores, offices, bookstalls, lavatories, &c., and there 
will also be some nine powerful ‘‘Sunbeam” lamps fitted 
up under the bridge which crosses Argyle-street, where 
the light requires to be run constantly, both night and 
day and day. The existing engine is to be dispensed 
with and two new engines are to be laid down in the 
spacious machine room on the basement floor. There will 
be something like 1700 incandescence lamps in the instal- 
lation when it is completed about three months hence. 
It is stated that it will be the largest single installation 
in the United Kingdom out of London. 


Ardrossan Harbour Works.—Mr. John Strain, of Glas- 
gow and London, engineer to the Ardrossan Harbour 
Company, reports as follows regarding the works under 
his charge as they stood at the end cf May last. Taken 
as a whole 72 per cent. of the contract work has been 
finished. The whole of the excavaticn in the wet dock, 
24 per cent. of that in the outer basin, and 51 per cent. 
of that in the entrance channel ; about 97 per cent. of the 
concrete walls inside cofferdam, and about 52 per cent. 
of the works at the breakwater. 


Town Council of Edinburgh and the British Associa- 
tion.—It has been resolved on behalf of the Town Council 
of Edinburgh to renew the invitation to the British Asso- 
ciation to hold the meeting of 1892 in that city. Several 
other public bodies will join in, pressing the invitation at 
the meeting at Leeds next month. The meeting for 1891 
is fixed to take place at Cardiff. As may be remem- 
bered, the last meeting of the British Association in 
Edinburgh was held in the year 1871, when Sir William 








Thomson was the President. Other two meetings were 
held in previous years, one presided over by Sir David 
Brewster, and the other presided over by Sir Thomas 
Macdougal Brisbane, an eminent astronomer. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Safety Lamp Experiments.—The first of a series of 
public tests of miners’ safety lamps took place on Satur- 
day afternoon in Sheffield. They were conducted by Mr. 
W. Clifford (by whom the testing apparatus was origi- 
nally designed and built), assisted by Mr. F,. Hardwick, 
colliery manager, Eckington, and Mr. H. Crossley, of 
Barnsley. A number of working colliers were among the 
audience. R. Purdy’s ‘“‘ Victoria” lamp fired in a test 
which it stood remarkably well three years ago, to the 

reat surprise of the inventor and many others present. 

he Hepplewhite-Gray lamp was fired in the preliminary 
or horizontal test. Ashworth’s Mueseler, which fired in 
the vertical ascending test in 1887, was not so fired on 
Saturday. The lamps which stood the severest tests 
applied, but with varying degrees of satisfaction, were as 
follows: Ashworth’s Mueseler, Fumat, Bennet No. 3, 
Thomas Marshall, and Clifford, being two more lamps 
than could be found to stand the test three years ago. 
Many lamps, representative of those in common use, were 
tried, and shown to be incapable of fulfilling the require- 
ment of the law. 


Henry Briggs, Son, and Co., Limited. — The report of the 
directors of this company states that the result of the 
trading for the year ending June 30 has been satisfactory. 
The balance standing to the credit of profit and loss 
account, after paying of the interim dividend and interest 
on debentures and prepaid calls, is 39,517/. 12s. 2d., which 
the directors propose shall be appropriated as follows : 
To payment # dividend of 1/. 5s. per share on the “‘ A” 
shares, and 17s. per share on the ‘‘B” shares (free of 
income tax), making, with the interim dividend, a return 
of 13 per cent. on the year (25,900/. 10s.), and to transfer 
to reserve fund 8617/. 2s, 2d. 


Board of Conciliation at Hull.—A special meeting of 
the Hull Chamber of Commerce has been held, Mr. Henry 
Simpson, the president, in the chair. The chairman 
moved the confirmation of the resolution agreed to at the 
last meeting with reference to the alterations in the 
articles of association, and which in effect adopted the 
principle of the establishment of a Board of Conciliation 
io the settlement of labour disputes in Hull. Mr. Des- 
moulin seconded the motion, and it was carried. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a very 
thin attendance on ’Change, but such a state of affairs is 
quite a usual occurrence after a holiday. The feeling, how- 
ever, was strong, and a fair amount of business was trans- 
acted. Early in the day 43s. 6d. per ton was readily 
paid for prompt f.o.b. delivery of No. 3 g.m.b. Cleveland 
ig iron, and when the monthly statistics of the Cleve- 
and ironmasters were issued and favourable advices 
arrived from Glasgow, sellers at once advanced the price of 
No. 3 to 43s. 9d., and would not accept less, and later in 
the day there were a few sellers who asked 44s. In con- 
sequence of the scarcity of No. 3, holders of that quality 
can to agreat extent command what price they like. No 
business for forward delivery was transacted, but the 
demand for early delivery was good. Middlesbrough 
warrants opened at 43s. 8d., and steadily advanced during 
the day, closing at 43s. 11d. cash buyers, with sellers at 
24d. above the last-mentioned figure. Grey forge iron was 
easily obtainable at 41s. and No. 1 at 46s. The hema- 
tite pig iron trade was rather quiet. East coast 
well 9 mixed numbers, of makers’ iron were 54s. per 
ton and some producers asked 55s. The demand was 
only poor. To-day the market was firmer and a 
_ eal of iron changed hands. For prompt f.o.b. 
elivery of No. 3 g.m.b. Cleveland pig iron 438s. 9d. 
was readily paid, and towards the close of the market 
a small quantity of that quality was sold at 44s. 
No sellers could be found under the last-mentioned 
figure, and a few makers were hardly willing to sell at 
44s., believing that the quotation will further advance. 
Middlesbrough warrants were steady at 44s, 3d. cash 
buyers, sellers asking 44s. 6d. 


The Make and Disposal of Pig Iron in Cleveland.— 
Yesterday the Cleveland Ironmasters’ Association issued 
in their offices at Middlesbrough their statistics for July. 
The returns show that the number of furnaces blowin 
at the end of the month was 103, and the number dam 
down or out 50, as compared with 102 blowing at the 
end of July, 1889, and 53 damped down or out. One fur- 
nace—Palmer and Co.’s—was blown out at Jarrow. There 
was an increase in the make of iron. The number of 
furnaces on Cleveland pig iron at the end of the past 
month was 58. The make of Cleveland pig iron in the 
port of Middlesbrough during July was 109,366 tons, com- 
pared with 105,063 tons at the end of June, an increase of 
4303 tons. Outside the port the make of pig iron was 
15,635 tons against 16,344 tons during the preceding 
month, a decrease of 709 tons. The total for the whole dis- 
trict was 125,001 tons compared with 121,407 tons at theend 
of the previous month, an increase of 3594 tons. The total 
make of other kinds of iron (including hematite, spiegel, 
and basic) was 114,902 tons compared with 111,073 tons 
during June, an increase of 3829 tons. The gross pro- 
duct of all kinds of pig iron during the month amounted 
to 239,903 tons against 232,480 tons in June, an increase 
of 7423 tons. The makers’ stocks in the port of Middles- 
brough amounted to 130,051 tons against 130,904 tons a 





month previously, a decrease of 853 tons. Outside the 
port the stocks in makers’ hands amounted to 21,135 tons 
against 23,563 tons in June, a decrease of 2428 tons. The 
total for the whole district is given as 151,186 tons as com- 
pared with 154,467 tons at the end of the preveding 
month, a decrease of 3281 tons. In the makers’ stores 
there were 2124 tons of Cleveland pig iron against 2161 
tons at the end of June, a decrease of 37 tons. The 
amount of pig iron in the public stores at the end of the 
month was as follows: North-Eastern Railway Company’s, 
287 tons, against 287 tons at the end of May and June; 
Connal’s stores, 93,002 tons against 93,809 tons at the end 
of the previous month, a decrease of 807 tons. The total 
stocks of all kinds at the month’s end amounted to 
248,599 tons against 250,724 tons on June 30, showing a 
decrease of 4125 tons. 


Manufactured Iron and Steel.—The manufactured iron 
trade is a little better, and the outlook generally has 
improved during the past few days. Railway chairs are 
in rather better demand. The quotation for them is 
about 3/. 10s. It is said that a local firm has recently 
secured a very good order for chairs. More inquiries 
concerning new work are reported from _platemakers, 
both for shipbuilding and_ bridgebuilding purposes. 
Ship plates are 5/. 7s. 6d., bridge plates 5/. 12s. 6d., and 
common bars 5/. 10s. to 5/. 12s. 6d., all less the usual 24 
per cent. discount for cash. The steel industry remains 
steady, but rather quiet. Heavy sections of rails are still 
5/. per ton at works, and ship plates are quoted 61. 5s., 
but a trifle less for the latter might be accepted by some 
firms. 


The Fuel Trade.—With the exception of household coal 
there is a good demand for all classes of fuel. Blast 
furnace coke of good quality is not easily obtainable 
under 15s. 


NOTES FROM THE SOUTH-WEST. 

Australian Steamers from Bristol.—As a result of 
recent negotiations, a line of steamers is about to be put 
on to trade between Avonmouth and Adelaide, Mel- 
bourne, and Sydney, by the Anglo-Australasian Steam 
Navigation Company, Limited, whose London managing 
agents are Messrs. Milburn and Co. This company has 
run vessels for many years between London and Austra- 
lian ports, and it has recently cages A extended its opera- 
tions by starting a line between Hull and Australia. It 
is intended that the first vessel to load at Avonmouth 
shall be the s.s. Port Pirie, 3109 tons burthen and 
353 ft. long. She will leave Avonmouth on Monday, 
August 18, 


Rhondda and Swansea Bay Railuay.—On Friday 
Colonel Rich, R.E., inspected the bridge and junction 
connecting the Rhondda and Swansea Bay Railway with 
the Great Western Railway at Aberavon. The inspector 
tested the signals to be used in working the new junction, 
and expressed himself satisfied with the bridge, junction, 
and signals. He also inspected and passed the station at 
Treherbert. Passengers will now be able to book from 
the Rhondda and Afan valleys by a direct route to 
Swansea. 

Submarine Mining Boats.—The building of two small 
steel twin-screw steamers for the submarine mining 
service has been intrusted, the one for duty at Ports- 
mouth, to Messrs. Cox and Co., Falmouth, for 5480/., the 
other for service in the Firth of Forth to Messrs. Haw- 
thorn, Leith, for 5300/. 


Great Western Raitlway.—Contracts have been let for 
the more important works in doubling the South Devon 
section between Hemerdon and Rattery. The extension 
of the Carmarthen and Cardigan line from Llandyssil to 
Newcastle Emlyn is being proceeded with, and steps are 
being taken for the construction of the Kingsbridge line 
124 miles in length, extending from the South Devon 
section at Brent to Kingsbridge. Good progress has 
been made during the half-year with the works of the 
Bristol relief line; and with the doubling of the Bristol 
and South Wales Union line between Laurence Hill and 
Stapleton-road. Additional accommodation for pas- 
senger traffic is being provided at the Bristol joint station 
in conjunction with the Midland Railway Company. The 
following further works are also in active progress. The 
construction of a loop line at Plymouth to connect the 
main line with the Sutton Harbour branch ; of a loop line 
at Brynmenin, and works at Tondu ; of improved junc- 
tions at Hengoed and Tredegar; the doubling of the 
Western Valleys section of the Monmouthshire line 
between Aberbeeg and Cwm; the erection of a new 
station at Abertillery; and the reconstruction of via- 
ducts at Penpergwm, Bickleigh, Riverford, and Coombe- 
by-Saltash. The construction of a new passenger station 
and goods depét at Cheltenham has been determined 
upon, as well as the enlargement and improvement of 
Oxford Station. 


_ Morriston.—The furnaces of new steel works in connec- 
tion with the Duffyrn Tin-Plate Works have been com- 
pleted and melting operations have commenced. 


Barry Dock and Railways.—The balance ava'lable for 
dividend upon the ordinary stuck for the past half-year 
is 35,906/., out of which the directors recommend a divi- 
dend at the rate of 10 per cent. per annum, leaving 2427/. 
to be carried to the credit of the current half-year. With 
reference to a claim for 204,554/. made against the com- 
pany by the executors of the late Mr. T. A. Walker, the 

irectors observe that with the exception of 15,667/. or 
thereabouts, being the amount of the final certificate, 
they do not admit liability on the part of the company. 
In consequence, no doubt, of the newness of the works, 
the ratio of the working expenses to the traffic receipts 
during the past half-year was low, being only 39.40 per 
cent. 
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Cyfarthfa.-—-Messrs._Crawshay Brothers, proprietors 
of the Cyfarthfa Iron Works and Collieries, have trans- 
ferred their undertaking to a limited liability company 
with a capital of 600,000). Messrs. W. T. Crawshay, 
R. T. Crawshay, and R. F. Crawshay will remain per- 
manent directors so long as they continue to hold 50,000/. 
each in ordinary shares or stock. Each of the permanent 
directors is to be entitled toa salary of 1000/. per annum. 


Wages in Wales.—At a meeting of the Joint Sliding 
Scale Committe for South Wales and Monmouthshire on 
Saturday, the auditors’ report was read ; and upon ‘the 
strength of this report, it was resolved to grant a further 
advance of 3? per cent. in wages. 


Rhymney Railway.—The balance carried to net revenue 
accounts is 44,715/. ; and after the payment of interest 
on debenture loans and stock and other fixed charges, 
37,2251. is available for dividend. The preference stock 
absorbs 19,755/., and the ordinary stock, at the rate of 7 
per cent. per annum, takes 16,818/., leaving 651/. to be 
carried forward, as against 2288/. in the preceding half- 
year. The Board has decided to double that part of the 
main line between Ystrad and Pontlottyn, near Rymney, 
the estimated cost being 13,500/. 


Wales and Italy.—The Empress, a steamship of 1900 
tons, the first vessel chartered by a newly formed com- 
yany to run between Great Britain and Italy, arrived at 
Newport—the port of call in the Bristol Channel—on 
Wednesday to take in cargo for Venice. 


The Tin-Plate Trade.—There is a prospect of large tin- 
plate works being erected on the East Moors, Cardiff. 
Steps are being taken to form a company with a capital 
of 100,000/. for this purpose. 


Milford Docks.—The half-yearly meeting of this com- 
any was held at 112, Fenchurch-street, London, on 

hursday. The directors’ report stated that the dry 
duck had, during the past half-year, been equipped suf- 
ficiently to accommodate vessels of a length of 550 ft., 
and a screw steamer of 1063 tons had since been docked 
and had undergone extensive repairs. A cargo of coal 
from one of the anthracite collieries in the neighbourhood 
was shipped in May by the Bersagliere for Singapore ; 
aud the antes, to further encourage this business, had 
provided a 25-ton crane specially adapted for coaling pur- 
yoses. For the half-year ending June 30, 1727 vessels 
aa entered the docks, with a total tonnage of 125,025 
tons. The report was adopted. 


London and South-Western Railway.—Considerable 
srogress has been made with the widening of the system 
Caeens Waterloo and Nine Elms, and some of the new 
works have been brought into use. The widening from 
Barnstaple to Umberleigh on the North Devonshire is 
nearly completed, and the works between Barnstaple and 
Braunton on the Ilfracombe line have also reached an 
advanced stage. Further widening from Morthoe to 
Ilfracombe is expected to be completed before the close 
of the year. The formation of a junction line at Win- 
chester by the Didcot and Newbury Railway Company 
has been commenced, and arrangements for the work- 
ing by the London and South-Western Company of 
the traffic over the junction line as between Win- 
chester and Southampton, have been concluded. The 
expenditure made on capital account in the first half 
of this year amounted to 311,429/. Of this sum 
184,8261. was expended on lines open for traffic, 
32,9231, on working stock, 86,016/. on steambvats, and 
7663/. on subscriptions to the undertakings ef other com- 
panies. The aggregate outlay of capital on lines open for 
trattic was accordingly carried at the close of June, 1890, 
to 25,741,300/. ; upon working stock, to 3,645,001/.; upon 
steamboats, to 479,817/.; upon the undertaking of the 
Southampton Dock Company, to 243,016/.; and in sub- 
scriptions to other companies, to 1,373,492/. The cost of 
locomotive power in the first half of this year was 
223,879/., as compared with 201,768/. in the corresponding 
period of 1889. ‘The cost of the coal used in the ‘loco ” 
department in the first half of this year was 85,808/., as 
— with 64,715/. in the corresponding period of 





MISCELLANEA. 
New lighthouses now building in the States will cost 
700, 0007. 


Sydney is to have an hydraulic power system modelled 
after that in operation in London. 


The first of a new line of steamers between Liverpool 
and Texas leaves Liverpool on August 9. 


The Mandalay Herald announces that a valuable vein of 
coal of good quality some 15 miles long has been dis- 
covered near the Irrawaddy at Kyoukmyoung. 


The accidents on American railroads in June num- 
bered 137, including 64 collisions and 67 derailments ; 
58 persons were killed, and 253 injured. 


There are 1200 men now at work on the Chignecto Ship 
Railway, and according to the Engineering News (New 
York), it is expected to lay the track this year. 


Plans for the improvement of the termini of the| P 


—ae ng are invited by a board of experts ap- 
pointed by the Brooklyn Bridge Company. 


_ The Illinois Legislature has adopted a motion autho- 
rising Chicago to issue bonds to the amount of 1,000,000. 
for the World’s Fair. 


From the reply to a question in Parliament it appears 
that 110,000/. is being paid Mr. Brennan for his torpedo. 
Of this sum 30,000/. was paid down some time ago and 
the remainder is being paid at the rate of 16,0007. a year. 





The American Government have given out a contract 
for erecting a lighthouse on the Outer Diamond Shoal, 
off Cape Hatteras, a most dangerous spot. The cost is 

7,0C0/., and the work will be commenced soon. 


We regret to state that Mr. L. A. G. St. Paul de 
Singay, one of the directors of the Vielle-Montagne Zinc 
Company, and of the Société John Cockerill, died at 
Angleur on the 28th ult. 


The Premier of the Victorian colony has introduced in 
Parliament a Bill providing for the construction of over 
1100 miles of railway to cost 12,500,000/., besides a grant 
of 2,000,000/. from the Treasury. 


Rapid tunnel cutting is reported from America. In 
June Mr. McCormack, the contractor of the Mississippi 
River Tunnel, drove 298 ft. of clear tunnel in thirty days, 
notwithstanding the loss of eight shifts. 


A passenger elevator to the summit of Mont Blanc is 
proposed by an American mining engineer. The shaft is 
to be of eight compartments, ce | 6 ft. square, and each 
to carry a triple-decked elevator for 27 passengers. 


The London and North-Western Railway Company 
notify a distribution for the past half-year at the rate of 
6} percent. perannum. For the first half of 1889 the 
dividend was at the same rate. 


The piers projecting into the North River at New 
York are to be lengthened in some cases by 75 ft. to 
165 ft., making them over 700 ft. long, so that the 
pepe oceanliner may be berthed without projecting into 
the river. 


The prize engine at the Royal Agricultural Society’s 
show of 1849 burned 114 lb. of coal per horse-power ee 
hour ; that of 1850, 74 1b.; of 1852, 481b.; of 1853, 44 lb.; 
of 1855, 3? lb.; of 1856, 33 lb.; of 1872, 23 lb.; and of 1887, 
14 lb. per hour. 

{t is said that water works in the United States and 
Canada have increased from 660 in 1881 to 1900 to-day. 
The capital invested is 100,000,000/. sterling, their revenue 
is 10,000,0007., their mains are 30,000 miles long, and they 
have 2,000,000 taps. 

Arrangements are being made towards the application 
of Boyle’s ventilating system in the palace of the Khedive 
at Cairo, in the Bombay drainage system, in the French 
cathedral at Canton, in the summer palace at Pekin, in 
the Japanese Houses of Parliament, and in the Canadian 
Houses of Parliament, Ottowa. 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom for the week ending 
July 27, amounted, on 16,2244 miles, to 1,538,113/., and 
for the corresponding period of 1889, on 16,079} miles, 
to 1,460,752/., an increase of 145 miles, or 0.9 per cent., 
and an increase of 77,361/., or 5.2 per cent. 


Mr. Charles Lancaster, C.E., Manchester, is intro- 
ducing a novelty in paper, viz., paper filehafts and tool- 
handles, which are said to be practically indestructible 
and much cheaper than wood or malleable iron hafts. 
Placed under a steam hammer they cannot be split or 
cracked, though of course flattened. 


In the Baldwin Locomotive Works of Philadelphia nine 
locomotives, each of 150,000 Ib., are being built for lead- 
ing railroads. Others would adopt the heavy engine if 
bridges were sufficiently strong. The other orders in the 
firm's books are for 159 locomotives for the States, and 
others for the Jaffa and Jerusalem line in Palestine, and 
for Brazil and Mexico. 


In reply to a question by Mr. Gourley in the House of 
Commons on Thursday the 31st ultimo, Mr. Stanhope 
stated that the —— of the Barham were being worked 
at 3800 indicated horse-power on the recent trial, or 800 
above the guaranteed horse-power, when the trial had to 
be stopped owing to leakage of the boiler tubes. These 
boilers are of the wet-bottomed locomotive type. The 
cause of the leakage is now being investigated and experi- 
— are being made with a view to overcoming the 

efects. 


The traffic carried on the Midland Railway during the 
half-year ending 30th June, as compared with the corre- 
sponding half-year, shows an increase from coaching of 
67,115/., an increase from merchandise of 96,935/., an 
increase from cattle of 3515/., and an increase from 
minerals of 55,361/., making a total increase of 222,9261, 
The total revenue receipts for the half-year amounted to 
4,124,546/. less working expenses, equal to 55,60 per cent. 
of the receipts, 2,246,0847. The dividend declared is 34 
per cent. 


The report by the directors of the City and South 
London Railway Neate (formerly the — of London 
and Southwark Subway Company) states that from the 
City to Southwark, the underground works have been 
completed, and the buildings on the surface are in a for- 
ward state. The electric plant and the hydraulic power 
for working the lifts at Stockwell are ready. A part of 
the rolliag stock is ready for delivery, and it is expected 
that the railway will be opened for public traffic at an 
early date. 


In the past half-year the Lancashire and Yorkshire 
aid 55 per cent. more for coals than in the correspond- 
ing period last year ; Sheffield, 44 percent. ; Great Western, 
37 per cent.; North-Eastern, 36 per cent.; Midland and 
South-Western, 33 per cent.; Great Eastern, 23 per cent.; 
Brighton, Chatham, and South-Eastern from 26 to 24 per 
cent.; Metropolitan, 20 per cent. The increase on the 
wages account varied, but the average was about 6 per 
cent., the Metropolitan again being the lowest with ? per 
cent. higher. 


It has been decided to hold a national and colonial 
exhibition in Lyons in 1892, and it is said ‘political 





opinion, already enthusiastic, is quite disposed to assure 
the success of the enterprise, as it did last year for the 
Paris Exhibition.” Two sections will be international for 
silk and electricity ; and a special competitive section 
will likely be reserved for foreign exhibitors. Informa- 
tion may be had from M. Henri Martin, general commis- 
sioner of the Exhibition, 26, Rue de la Republique, Lyons, 
rance. 


The Board of Trade have aepenie’ Sir Henry G. 
Caleraft, Sir Charles Hall, Q.C., M.P.; Rear-Admiral 
N. Bowden Smith, Rear-Admiral Sir Robert Molyneux, 
Sir Digby Murray, Rear-Admiral Sir George Nares, Mr. 
T. Sutherland, M.P.; Mr. W. Watson, Captain C. G. 
Weller, and Captain W. J. L. Wharton, R.N., to be a 
committee to consider the alterations in the regulations 
for the prevention of collisions at sea recommended by 
the International Maritime Conference at Washington, 
and have appointed Mr. Garnham Roper to be secretary 
to the committee. 


Regarding the Naval Exhibition to be held next year 
at Chelsea, Mr. Forwood is reported to have said that the 
object is to have an exhibition of everything which will 
illustrate the past history of the Navy and its present 
state; pictures, relics, and models of past ships and 
battles, with all the details of the Navy as it is at present. 
If the Thames Conservancy will allow it, the committee 
hope to build a pier just opposite the grounds, where a 
torpedo apparatus can be rigged up, and the working 
illustrated. They also hope to be able to bring a big gun 
up the river, a 60 or 70-ton gun, for display only. : 


Some particulars on the valuation of coal-tar pitch are 
given in a German paper by F. Muck. He considers the 
test of placing a sample between the teeth a good one as 
to consistency. To test the softening point a cylindrical 
piece of the pitch 0.16 in. in diameter and 4 in. long is 

nt round the bulb of a thermometer, so that there is a 
length of .79 in. on one side and of 3.15 in. on the other. 
The long limb is fixed parallel with the stem of the ther- 
mometer, and the whole placed in a beaker filled with 
water and provided with an agitator. The water is then 
gently heated till the longer limb of the little rod of pitch 
bends round. This is taken as the “‘ softening tempera- 
ture ” of the sample. 


Messrs. Crompton and Co., Limited, are running an 
electric tramcar along the pier at Southend. The engine, 
boiler, and dynamo are situated under the arches a foot 
from the entrance of the pier, and the current is con- 
ducted along the central rail for three-quarters of a mile 
down the pier. The car holds about 40 persons and tra- 
vels at the rate of about 16 miles an hour, doing the 
journey in about 34 minutes, which takes nearly 15 
minutes by horse traction. The line, which has been car- 
ried out in an expeditious manner, was certified by Dr. 
Hopkinson on Friday last. On Saturday afternoon, after 
a few trial runs, it was handed over to the Local Board 
for public use. 


Writing to a New York contemporary on the subject 
of the organisation of the American Society of Civil 
Engineers, a correspondent suggests that in view of the 
large centres of engineering all over the States that 
should be unified under cover of the great National 
Society, there should be created local chapters under 
charters granted by the parent stem. To maintain the 
high standard of membership and at the same time 
broaden the scope of the society, it is suggested that the 
members of the parent society who are associated with 
local societies should arrange with the local societies and 
get them to agree to the classification of the parent 
society. It is urged that without the members of the 
American Society of Civil Engineers these local organisa- 
tions could not live, and that a threat to withdraw would 
bring about the desired end. 





Tue Ingurious Errects or RAmway WHISTLES UPON 
THE HEARING.—An eminent Glasgow aural surgeon, Dr. 
Thomas Barr, contributed t> the British Medical Asso- 
ciation, which has just held its annual meetings at Bir- © 
mingham, an interesting paper on the ‘‘ Injurious Effects 
of Railway Whistles upon the Hearing.” As a result of 
inquiries at the proper authorities as to whether a whistle 
of lower pitch would be as efficient as an acoustic signal 
and compatible with safe carrying on of railway traffic, he 
was informed that Mr. D. Drummond, locomotive engi- 
neer of the Caledonian Company, had introduced a new 
form of whistle, and he subsequently inspected it. It is 
constructed pretty much like an organ pipe. The steam 
is forced upon the lower edge of a brass tube closed at 
the upper end, and the sonorous impulses are taken up 
by the column of air in the tube and immensely reinforced 
—the pitch depending here upon the length of the tube 
as well as the force of the blast. The sound, Dr. Barr 
stated, resembles very much a steamboat whistle, being 
very loud and much lower in pitch, and therefore less 
painful to the ear than the ordinary railway whistle. In 
railway whistles the arrangement for regulating the 
pressure of steam passing from the boiler to the whistle 
seems not to be sufficiently delicate or perfect. If the 
boiler should be under high pressure the whistle is very 
much louder and shriller than when it is under low pres- 
sure. So that when a passenger train is leaving a station 
for a long run, and when therefore its boiler is under 
high pressure, the whistle is unnecessarily loud and shrill, 
just when these qualities are least required. The 
Association, he thought, should express the opinion that 
lower pitched whistles should be used, that an arrange- 
ment should be employed for regulating the loudness and 

itch, that drivers should avoid producing sudden loud 

igh-pitched notes, and generally that the whistle should 
be used with greater care so that sensitive ears and nerves 
would not be affected 
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TRIPLE-EXPANSION PUMPING ENGINES FOR THE EAST LONDON WATER WORKS. 
CONSTRUCTED BY MESSRS. T. RICHARDSON AND SONS, ENGINEERS, HARTLEPOOL. 


(For Description, see Page 158.) 
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THE IRON AND STEEL INSTITUTE 
IN AMERICA. 

In the course of next month more than three hun- 
dred European members of the Iron and Steel Insti- 
tute will proceed to America to hold their summer 
meeting, and to take part in that of the Ameri- 
can Institute of Mining Engineers. The Verein 
Deutsche Eisenhutteleute have also been invited 
to be present, and consequently the three great 
iron-producing countries of the world will be repre- 
sented by their leading technical societies, while 
individuals from all parts of the world will add to 
the cosmopolitan character of the gathering. The 
occurrence is in every way notable. It testifies to 
the widening of national sympathies, and to the 
breaking down of the old trade exclusiveness which 
had descended to us from the ancient guilds. There 
was a time, within the memory of many who will 
take part in the assemblage, when it would have 
been quite impossible for the members of any 
trade or craft to have secured a welcome in a foreign 
country. They would have been regarded as in- 
truders come to spy at the land and to carry away 
with them everything of value that they could find. 
Instead of being received with cordiality, they would 
have needed, for their own safety, to have disguised 
the object of their visit, and to have resorted to 
stealth and duplicity to carry out their object. 
Now all this is changed; not only are the visitors 
welcomed by their own craft, but all the cognate 
societies join in the reception. The American In- 
stitute of Civil Engineers, the American Institute 
of Mechanical Engineers, and the American Asso- 
ciation of Charcoal Ironworkers, are all represented 
on the committee. Possibly the evidence of cor- 
diality will not end here, for it is whispered that 
the American nation, acting through the President, 
may Officially greet the coming guests. 

Every one knows that hospitality across the 
Atlantic is a word of very wide meaning. A glance 
at the programme which has been put forth shows 
that the hosts are determined to uphold the 
national character, and to leave nothing undone 
for the happiness of their guests. Three days are 
to be devoted to the reading of papers, all of 
which will be offered by Americans. The papers 
will be principally of such a character as to render 
the members better able to understand and appre- 
ciate the sights which they will subsequently see. 
They are far too numerous to be discussed in the 
hours allotted to them on the mornings of Wed- 
nesday, Thursday, and Friday, October 1 to 3, 
and probably it is not intended that much criticism 
shall be offered. The papers deal with: (1) 
American Blast Furnace Yields; (2) Testing 
Materials of Construction in the United States ; 
(3) the Manufacture of Steel in the United States ; 
(4) the Thompson Electric Welding Process; (5) 


64|/the Manufacture of Spirally Welded Steel Pipes 


in the United States ; (6) the Development of the 
Iron Manufactures of Virginia; (7) the Use of 
Water Gas in the United States; (8) the Coke 
Industry of the United States ; (9) Progress in the 


. Manufacture of War Material in the United States ; 


(10) Composition and Wearing Qualities of Steel 
Rails. Many of these would find ample material 
for discussion, but we expect that the members 
will be so anxious to get forward and see the 
actual manufacture, that they will find no difficulty 
in restraining their tongues. Two of the afternoons 
of the three days referred to will be devoted to 
excursions and other entertainments, and one to 


5|the proceedings in connection with the unveiling 


of a statue of the late Mr. Alexander L. Holley. 
On Saturday, October 4, the visitors will leave 
New York en route for Philadelphia, where they 





will spend Sunday and Monday, a number of the 
local manufactories being laid open to their in- 
spection. On Tuesday they will travel by special 
train to Lebanon, Pennsylvania, to visit the 
famous Cornwall Iron Mines, while those who wish 
it will inspect the plant of the Pennsylvania Steel 
Company at Steelton. A long night journey will 
then take them to Pittsburg, where they will arrive 
on Wednesday afternoon, stopping by the way at 
Altoona, the site of the shops of the Pennsylvania 
Railroad Company, and at Johnstown, the scene of 
the great flood of 1889. Four days will be spent at 
Pittsburg, and, from a technical point of view, 
will probably be the most interesting of the entire 
period. This is the focus of the American steel 
and iron trade, and is endowed with very great 
natural advantages. It is located in the middle of 
a rich mineral region which not only teems with 
coal and iron, but spouts forth oil and gas and 
salt in a way which renders it one of the wonders 
of the world. Pittsburg is in the Mississippi 
watershed, and at certain times of the year can be 
reached from the Gulf by vessels drawing 20 ft. 
of water. It has access to the Atlantic by the 
Lake System 150 miles distant, and, in addition, 
has most ample railway facilities. The city is in 
the centre of the Appalacian coalfield, which 
has an area of 15,000 square miles, and does 
an enormous coal trade. Throughout the counties 
embraced in the coal region are found extensive 
beds of iron ore, and there are equally large 
deposits in the counties east of and lying along the 
bases of the Allegheny Mountains. The irons of 
the celebrated Juniata region are close to Pitts- 
burg, while to the west are those of Eastern Ohio. 
But the crowning glory of Pittsburg is its natural 
gas. Other lands have coal and iron and railways, 
but none other has such an abundant, cheap, and 
easily utilisable fuel. Many an English manu- 
facturer will sigh as he thinks of his coal bill when 
standing among the gas wells and noting their 
immense output. 

An international meeting of the various societies 
is to be held at Pittsburg, when papers will be 
offered on behalf of the Iron and Steel Institute by 
Sir N. Barnaby, Mr. A. E. Seaton, and possibly by 
Sir Lowthian Bell. 

On Sunday night, October 12, the visitors will 
leave for Chicago, where they will spend Monday 
and Tuesday, visiting the local iron and steel works 
and manufacturing establishments. 

On Tuesday, October 14, the party will divide 
into two bodies, which will proceed north and south 
respectively. It will be a somewhat difficult matter 
to many to make the choice. On the one hand there 
will be the beauty of the Lakes and the wonders 
of Niagara, rendered still more charming by the 
advent of the Indian summer, while on the other 
hand there will be the iron and coalfields of the 
Southern States, which present such tempting 
outlets for capital. Many a man desirous to find 
openings for his children will choose the latter trip 
in order to decide whether they cannot do better 
in the new world than the old. Even those who have 
not such responsibilities may go in search of invest- 
ments which will pay better interest than ventures 
of the same kind in England. 

The northern journey will be directed to the 
iron and copper mines of the Lake Superior district, 
and will include Iron Mountain, Michigan, the 
mines of the Gogebic range, the Calumet, Hecla, and 
Tamarack mines, the iron mines of Marquetta dis- 
trict, the Sault Ste. Marie locks, and Niagara Falls. 
Thence the party will proceed to New York, where 
they will arrive on Saturday, October 25, having 
spent nine nights in thecars. The southern section 
will visit Birmingham, Ala., Shelby and Anniston, 
Ala., Chattanooga, Ten., Middlesbrough, Ken- 
tucky, Knoxville, Ten., Pocahoi.tas, Roanoke, 
Vir., Luray, Vir., Washington, and New York, 
arriving there on Monday, October 27. Eight 
nights will be spent in the cars on this trip. 

It is to be doubted if any technical traveller ever 
had such a magnificent programme laid before him. 
By no possibility could a private individual, how- 
ever famous or well introduced, hope to see one- 
fourth of what will be freely laid open to the 
members of the Iron and Steel Institute. At 
every stoppage they will find themselves expected, 
and preparations made for their entertainment and 
instruction. Processes will be carried out in their 
entirety for their edification ; feats of casting, 
welding, and rolling will be performed before them, 
and the resources of the country will be laid open to 
their inspection. We say this from our knowledge 
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of the heartiness and comprehensiveness of Ame- 
rican hospitality, and not from any official informa- 
tion on the subject. Those who visit America for 
the first time will also probably be more astonished 
at the kindliness of their reception than at anything 
else; they will land as strangers and will find 
themselves welcomed as friends, while they cannot 
fail to bring back the liveliest feelings of gratitude 
and friendship. We have no doubt that the visit 
will be the cause of many an improvement in our 
manufactures, and that it will do a great deal to 
cement the friendship of the two countries. 


CIVIL ENGINEERS IN INDIA. 

Tut Select Committee having heard the evidence 
recorded in our last issue, have met and drawn up 
their report. It was mentioned by the chairman, 
Sir John Gorst, that the Indian Government is 
arranging to carry out the recommendations of the 
Public Service Commission. This, we may explain, 
relates to the whole body of uncovenanted civil 
servants in India, and was appointed last year in 
India ; they recommended the division of the ser- 
vices in India into two categories, viz., imperial, to 
include all men appointed in England, and _pro- 
vincial, to include all appointed in India. How- 
ever this may be, the Select Committee, it is under- 
stood, decided: 

(1) That the change which had occurred in the value of 
the rupee had caused grievances as to pension, and gave an 
equitable claim for the readjustment of the rates at which 
pensions are paid ; (2) that it was advisable to fix a mini- 
mum rate for the payment of pensions; (3) that the 
minimum rate should be 1s. 9d. (no maximum was fixed); 
(4) that with regard to the payment of this rate no dis- 
tinction should be made as to the date when officers joined 
the service, in other words, that the whole of the European 
uncovenanted servants shall have the kenefit of this con- 
cession; (5) that as regards the pension and furlough 
rules no distinction should be made between Europeans 
and natives ; (6) that a certain portion of furlough should 
in all cases count for pension ; (7) that service for pension 
should count from 20 years of age; (8) that furlough pay in 
England should not e higher than the official rate ; (9) 
that evidence had been laid bef wre the Committee showing 
the present furlough rules to be inadequate; and the 
Committee drew the attention of the Secretary of State to 
this point for his consideration ; (10) the Committee, at 
the request of Sir John Gorst, made no distinct pro- 
nouncement on the subject of retrospective rules; but 
the chairman stated that, in future, it was competent to 
the service to refer officially to his declaration before the 
Committee and to the evidence of Mr. Waterfield (Finan- 
cial Secretary at the India Office) proving that the Secre- 
tary of State abandoned any intention to give retrospective 
effect to new rules; (11) with regard to the case of the 
engineers, the Committee were of opinion that nothing 
had been brought forward to satisfy them that there 
were reasons for differentiating the engineers from the 
rest of the service. 

This generally, and especially paragraph 11, willbe 
felt to be practically no redress to the grievances of 
the civil engineers, as regards their status with the 
Royal Engineers. The effect of the recommendations 
is to level up all engineers to the rules of the most 
favoured classes, namely, the Stanley and Cooper’s 
Hill engineers, granting all a minimum of Is. 9d. 
a rupee for pension. So far it is doing justice, 

nut we think the Committee can hardly have sufti- 
ciently considered the promises made to the civil 
engineers and continued for over 22 years. Doubt- 
less the Institution will aid them in pressing their 
claims home. Moreover, we cannot but think that 
now the civil engineers are practically united, in- 
stead of closing the agitation that has been going 
on for so many years, it may have the effect of 
stimulating them to fresh efforts. 

But, apart from this, we wonder what will be 
the ultimate effect of placing all men, whether 
appointed in England or India, on the same level. 
It is remarkable to observe that so far this is in 
direct opposition to the recommendation of the 
Public Service Commission. We are glad to see 
all the civil engineers put on the same level, be- 
cause they are called on to do the same work. But 
with regard to the other departments, we think 
the recommendation of the Select Committee, that 
an ofticer of the Educational Department, who is 
perhaps a university man, and has had an expen- 
sive education in England, should be put on the 
same footing as, say, a young man who goes 
to India fresh from school on the chance of 
getting a nomination for something, and gets ap- 
pointed to the police by, perhaps, a commissioner 
of a province, is not quite what the Secretary of 
State is likely to sanction. Doubtless the two 
start on different rates of pay, but it is not likely, 
we should think to enhance the value of Indian ap- 
pointments, and the patronage of the Secretary of 
State will be hereafter not of much account. 














The civil engineers in India will, we fear, be 
inclined to regret that they were not called on to 
give evidence, but we believe the responsibility 
of not calling them devolved on Mr. King, the 
counsel, and the engineers at home could not and 
did not undertake such a grave responsibility. 
We think, perhaps, the civil engineers might have 
got better terms had they not appeared at all ; 
they might well have urged they were not un- 
covenanted, and could not, therefore, come forward 
unless specially summoned. The Committee have 
had a most difficult task, and it has seemed to 
them the fairest way would be to place all services, 
other than the military and civil service, on one 
footing. But then why, it may reasonably be 
asked, have certain classes of the ci-il engineers 
been hitherto selected by the Secretary of State 
for better rules of furlough and pension than others? 
If the Secretary of State was right in so doing, the 
Select Committee are wrong, and vice versd. 

What the civil engineers hoped to get may be 
briefly summed up: 

1. Furlough of one year after each four years’ 
service. 

2. All furlough to count for pension. 

3. Furlough pay at the rate of exchange with a 
minimum of 500I. 
ae Retiring pensions at a minimum of Is. 9d. or 
4001. 

5. Two-thirds of the administrative posts. 

Possibly the recommendation of the Committee, 
that they saw no reason to differentiate the engi- 
neers from the rest of the service, may have been 
based on the scheme for reorganisation, which, it 
is said, is now being matured in the Indian Secre- 
tariate, taking the report of the Public Services 
Commission as a guide. It may be hoped, in the 
interests of the Indian Government, no less than 
in the interests of the engineers themselves, that a 
compromise may be come to and that the discontent 
which is alleged to permeate the department may 
be removed once and for all. 








SUBORDINATION OF ENGINEERING 
IN THE NAVY. 

THE reiteration, in some recent issues of the St. 
James's Gazette, of the complaint of the naval engi- 
neer officers has given occasion for the expression 
of the views of that section of naval executive 
ofticers who are opposed to any concessions in the 
direction desired by the engineers. 

Briefly, the complaint referred to is, that while 
the growth of and increase of mechanical appliances 
during the past twenty years have imposed upon 
the engineers greatly extended duties and responsi- 
bilities, their remuneration and general recognition 
have been but little advanced indeed. 

All that can be said as to the enlargement of 
work and responsibilities and the increasing im- 

ortance of the engineers is frankly acknow- 
edged and undisputed. But it is contended 
that a proportionate increase in pay and other 
recognition of responsibility that would natu- 
rally follow under ordinary circumstances must 
in this case be withheld because such a con- 
cession would promote a want of due subordination 
to the executive control or command on board Her 
Majesty’s ships. It is further contended that the 
only true solution of the difficulty, in view of the 
discontent of the present engineer officers, is to 
abolish them and substitute executive officers. 

In order to understand the meaning of this pro- 
posal it is necessary to note that the executive 
control, or command on board a man-of-war, is 
vested in the hands of the commanding officer, or 
captain, who has served successively as a cadet, 
midshipman, sub-lieutenant, lieutenant, and com- 
mander, before reaching the rank of captain. The 
higher command of fleets and groups of ships is 
vested in flag officers or admirals. The officers who 
compose these various grades are known as the 
ofticers of the executive or military branch. Those 
serving in the junior grades as midshipmen, sub- 
lieutenants, and lieutenants, may be regarded as 
under training, or acquiring experience to fit them 
for the higher ranks of commanders, captains, and 
admirals. The command of ships is given, accord- 
ing to the class of ships, to officers of the ranks of 
captain, commander, and (in small ships) senior 
lieutenants. In the absence of the commanding 
officer the ofticer next in rank of the military 
branch assumes command, down to the midshipman. 
Officers of the civil branches, 7.e., surgeons, accoun- 





tants, and engineers, take rank relative to those of 


the various grades of the military branch according 
to service, but whatever grade an ofticer of the civil 
branch may hold, he can under no circumstances 
assume command. Rank may therefore be regarded 
as worthiness to be respected ; and while it conveys 
no sort of entitlement to assume command among 
officers of the civil branches, in the case of the 
military or executive branch, command and priority 
of rank go together. 

The engineer ofticers have frequently urged that 
the degree of relative rank conferred upon them 
is, in some respects, unsatisfactory and inconsistent 
with their duties; those who oppose their view 
twit them with merely possessing aspirations after 
geld lace. Such a criticism would seem entirely 
inadmissible. The only acceptable ground for the 
adjustment of grievances is the interest of the 
service itself. The bestowal of rank or of relative 
rank in the public service, should depend entirely 
upon the degree of public importance and responsi- 
bility arising from the duties of the office held. 
Considerations of personal and private aims and 
aspirations should, on no account, be admitted. 
That due recognition should be accorded the pro- 
fessional services of the surgeon or accountant, 
but withheld from those of the marine engineer, is 
obviously not to be permitted or endured. 

The principle throughout the naval service is 
that the captain or commanding officer, as the 
supreme head, is ultimately responsible for the 
efticiency of everything on board. He is thus as 
much responsible for the machinery of his ship as 
the engineer officer, who is held entirely responsible 
to the captain, and who, therefore, irrespective of 
rank, becomes his professional adviser. The rela- 
tive rank the engineers now hold is usually second 
in degree to that of the captain. This has grown 
out of a long history for the necessity of the 
highest efficiency of the service, and in order that 
the necessities and difficulties of the steam depart- 
ment in a ship may duly, and without embarrass- 
ment, be represented to the commanding officer ; 
but for this it would often happen that the 
pressing and vital needs of the ship would 
materially suffer from the undue subordination of 
that which for the time may chance to be of para- 
mount importance. 

It is only upon such practical and utilitarian 
grounds that the question of rank for engineers, or 
any other officers, can be made to turn. It should 
be generally understood by this time that the engi- 
neer officers are not seeking to extend their relative 
rank, except in some intermediate stages which 
require adjustment. That they desire in any way 
to lessen the executive control by commanding 
officers we cannot for a moment believe. Their 
duty is too departmental and their training too 
much directed to their own professional ends to 
enable them to undertake in any sense the com- 
mand of the ship; of this the engineer officers 
must be well aware. They are strong only in the 
approval of the captains of ships, whose orders after 
due and necessary representation they are bound to 
obey with cheerful alacrity. The most cursory 
consideration must make this apparent to any one, 
nor do we believe any history of attempt to the 
contrary can be cited. It should, however, be 


clearly understood that the ‘‘ executive ” does not : 


consist of a principal executive and a staff of junior 
executive officers. These, in turn, surviving all 
above them, may become ‘‘the executive,” but in 
the presence of the commanding officer they only 
exercise as much authority as is apportioned out 
to them at the discretion of the captain. No other 
executive officer should be allowed to interfere 
with matters for which only the commanding officer 
can bear responsibility. Admitting for a moment 
the practicability of making executive officers also 
efticient engineers, it will be useful to consider the 
effect of the proposal upon the subordination of 
the engineering duties to the executive control. 
Executive officers of the rank of commander attain 
that rank at about the age of 33 to 38; unless, 
therefore, only officers of very limited experience 
are to be in charge of the machinery of our monster 
ships, it would be inevitable that in very many 
cases the executive chief engineer would stand 
second in the order of rank for assuming 
command of the ship, the captain having 
possibly been in his earlier days a navigating or 
torpedo ofticer with very limited ideas on machinery. 
The chief engineer would thus often be in a posi- 
tion to set aside every other consideration, and 
make the requirements of his own particular de- 








partment override all others, gunnery, navigating, 
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torpedo, and every other officer being compelled to 
give way. This would promote anything but sub- 
ordination; and, indeed, when looked at in this 
way, it becomes evident that if subordination is 
really the thing desired, the present system, under 
which the chief engineer has no authority what- 
ever except in his own department, would be the 
very one to maintain. 

We suspect, however, it is not such subordination 
of the duties of the engineer that is aimed at, so 
much as the subordination of the engineers them- 
selves, for reasons which are not far to seek. The 
executive officers enter the Navy under a system of 
selection by nomination ; no candidate can compete 
unless his candidature is previously accepted by the 
First Lord of the Admiralty. Such a system, 
dating from the days of Roderick Random, means 
the exercise of patronage or the privilege of exclu- 
sion by the First Lord, or delegates of that minister. 
The consequence is that all high offices and the 
exercise of all authority are vested in the hands of 
what can only be regarded as a privileged class. 
The nominees of such a system are naturally exclu- 
sive, and jealous of the appearance of importance 
in naval matters in any outsiders. 

The engineers entering the Navy under open 
public competition are regarded as very much ‘‘ out- 
siders”” in consequence, and it is the subordination 
of the public section, in their persons, to the 
present class of executive officers, as the privileged 
section, in this sense, which really underlies the 
proposal we have considered, and also forcibly 
exhibits the mischief which must arise from such 
class distinction in the public service. 

It is improbable, however, that a proposal to 
make executive ofticers into engineers will be 
seriously entertained by any responsible adminis- 
trator, if only on financial grounds. Complaints 
have ere now been heard of a lack of promo- 
tion among lieutenants and commanders, and heavy 
retiring allowances have been granted by way of 
recompense. Under the proposed change the 
list of lieutenants and commanders would require 
to be swelled by at least 800, the number of 
captains and admirals remaining as at present. The 
average rates of pay and retirement among these 
officers very much exceed those asked for by the 
engineers; the inevitable result therefore would be 
revived discontent among the increased portion of 
unpromoted executives, with an increase in the 
effective and non-effective votes to an extent far 
beyond any sum required for placing the present 
engineers upon a satisfactory footing. 

The proposal to combine the knowledge and ex- 
perience required for the efficient discharge of the 
duties of commanding officers with those required 
for the reliable marine engineer, is as practicable as 
to attempt to combine engineer and surgeon, or 
captain and surgeon, and in no sense can be advo- 
cated as conducive to the improved efficiency of the 
service. Time devoted to the workshop training, 
indispensable for engineering purposes, must be 
lost to the acquirement of habits and experience 
necessary for efticiency in seamanship. It is useless 
to point to the occasional and exceptional successes 
in mechanical matters as encouraging the proposal. 

Systems of training must be based upon the 
success attainable by the average man. Nor can 
any reliable inference be drawn from the suc- 
cessful combination of navigator and fighting cap- 
tain. A sound knowledge of navigation and 
pilotage has always been an essential part of the 
training of every naval executive officer, while the 
varied and extensive studies necessary to the com- 
mand of fighting ships and fleets and the ordinary 
duties of naval commanders, have little or nothing 
in common with those technical and practical 
studies which belong exclusively to the profession 
of the naval engineer. ‘The weakness of the pro- 
posal would, in all probability, be readily shown if 
the engineers on their part seriously proposed to 
take charge of ships ; however easy and simple the 
steps from sailing master and captain to chief engi- 
neer might seem, a similar step from engineer to 
captain would doubtless be regarded as sheer mad- 
ness. 

Subordination within the lines we have thus 
briefly considered is unquestionably essential and 
important to the general etliciency of Her Majesty’s 
ships, but there is beyond this an unnecessary and 
mischievous degree of subordination in every way 
inimical to efficiency. 

The vast changes in methods and requirements 
of that large proportion of the personnel of the fleet 
which are the outcome of the advance of engineer- 





ing science in modern times, should have entirely 
altered the earlier lines of administration. We 
should feel more hopeful of the future of our fleet 
if there were some signs of recognition of these 
changes at Whitehall. That the needs of the 
engineer branch should be entirely at the diseretion 
of a naval or seaman Lord of the Admiralty who, 
however good his intentions, can have but very 
limited ideas for the internal economy and working 
of the department he administers, is a matter for 
serious public concern. However competent for the 
mastery of details of the duties of the seamen and 
gunnery portion of the fleet his training and 
experience may have made him, it is a matter of 
grave doubt whether a suflicient degree of im- 
mediate readiness for war can be maintained among 
the men of the steam branch in the absence of any 
attempt at preparation or training for their special 
duties, under such an insufficient administrator. 
The present unnatural subordination and want of 
appreciation of engineering duties shown by the 
authorities seem to be the penalty of the growing 
and vital importance of the engineer branch. Only 
when the executive learns to regard the engineer 
as his most valuable and trustworthy coadjutor, 
rather than his rival in the scale of importance, 
will the present deplorable and dangerous relations 
between these two principal branches of the service 
cease. 





THE INSTITUTION AND THE COMMIS- 

SIONERS OF INLAND REVENUE. 

Ir will be within the recollection of many of our 
readers that for some time past there has been a law- 
suit between the Commissioners of Inland Revenue, 
and Mr. James Forrest, representing the Institu- 
tion of Civil Engineers. Under the Customs and 
Inland Revenue Act of 1885, the Commissioners 
are entitled to make an annual charge of 5 per cent. 
upon the yearly value, income, or profits accruing 
from real or personal estate, permanently vested 
in bodies, corporate or incorporate, which escape 
liability to probate, legacy, or succession duties. 
As corporate bodies never die and give the Govern- 
ment an opportunity of levying a substantial tax 
on their capital, which in the case of private in- 
dividuals varies from 6 to 14 per cent., this yearly 
demand is now made upon them instead. But 
there are certain classes of property that are 
exempted, and one of these is property which, or 
the profits or income thereof, shall be legally ap- 
propriated and applied for any purposes connected 
with any religious persuasion, or for any charitable 
purpose, or for the promotion of education, litera- 
ture, science, or the fine arts. Naturally it was 
contended that the Institution of Civil Engineers 
was exempt from the tax on the ground that its 
funds were applied to the promotion of science, 
but the Commissioners did not accept the plea and 
brought an action to enforce their claim. In the 
Court of Queen’s Bench Lord Chief Justice Coleridge 
and Mr. Justice (now Lord) Field aftirmed the right 
of the Commissionersto levy the tax. The Institution 
then went to the Appeal Court, where Lord Esher and 
Lord Justice Fry found that the funds were applied 
for the promotion of science, while Lord Justice 
Lopes dissented from his companions. Thus by a 
majority of two to one the Institution gained the 
day. The matter was then carried to the House of 
Lords, and again two judges, Lord Watson and 
Lord Macnaghten, took the view of the Institution, 
while the Lord Chancellor dissented from it, and 
approved the claim of the Commissioners. This 
judgment, of course, decides the matter finally, 
and henceforth the funds of the Institution will be 
safe from attack from this quarter, or at least until 
another Act of Parliament furnishes a fresh pretext. 

Most people would have imagined that the 
original claim of the Commissioners was better 
evidence of their zeal than of their discrimination 
or of their knowledge of law. But when out of 
eight judges before whom the matter has been 
argued, four, including the Lord Chief Justice and 
the Lord Chancellor, have supported the Commis- 
sioners, it is evident that they had, from a legal 
point of view, a very fair case. The view taken by 
the Lord Chancellor was that the Institution was 
constituted for the benefit of persons who are civil 
engineers, to facilitate their work, to instruct them 
better in their profession, and to enable them 
better to perform and practise the art by which 
they were to make their livelihood. He then 
quoted the titles of numerous papers which 
had been read, pointing out that they were of 





an industrial nature, dealing with details and not 
with principles. These, he said, seemed to him to 
indicate that the real object and purpose of the 
Institution was to promote the education of civil 
engineers as civil engineers, to enable them to 
succeed in their professions, and to take charge of 
complicated and difficult works. He, therefore, 
thought that it was not the intention of the Legis- 
lature to exempt an Institution of this kind which 
only benefitted the community indirectly, and 
which existed primarily for the good of its own 
members. 

Fortunately Lords Watson and Macnaghten took 
a wider view of the subject. The former was ex- 
ceedingly happy in first laying down that civil engi- 
neering was a science, and in then inquiring how 
the science could be more efficiently promoted than 
by the means employed by the Institution. He 
treated the advantages which accrue to the indi- 
vidual member as subsidiary and growing of neces- 
sity out of the main objects. Again Lord Mac- 
naghten admitted that advance in mechanical 
science is only to be expected from conferences of 
specialists — from the interchanges in friendly 
rivalry of the ideas of the most highly trained, the 
most ingenious, and the most experienced members 
of the profession. He pointed out communications 
were received from, and premiums awarded to, 
persons who were not connected with the Institu- 
tion, Pr of copies of the papers were supplied 
beforehand to persons, whether members or not, 
who were supposed to be specially conversant with 
the subject to be discussed. Afterwards the papers 
and discussions were printed, and were distributed 
not only to members, but also to libraries and 
kindred institutions at home and abroad. In fact 
the principal part of the expenditure of the Society 
was incurred in the production of the Minutes. He 
was, therefore, of opinion that what the Institution 
did was something higher and larger than the mere 
education of students and others for the profession 
of civil engineers. 

It is quite unnecessary that we should go further 
into the matter. All our readers are aware how 
thoroughly the Institution has devoted itself to the 
advancement of engineering science, and how little 
selfish aims figure in its programme. This is 
due in the first place to the wise basis on which the 
Institution was founded, and secondly, to the 
liberal counsels which have prevailed in its manage- 
ment, especially of late years. No single fact has 
more power for good than the presence of the able 
secretary, Mr. James Forrest, who is not only in- 
defatigable in his exertions, but who guides with 
a far-seeing eye the policy of the Institution, and 
never allows it to drift away from the course which 
has been laid down for it. It is to him that much 
of the success which the Institution has achieved is 
due, and while he manages its affairs it will never 
be possible to say with truth that its chief end is 
not the promotion of science. 





EXECUTION BY ELECTRICITY. 

THE horrible results attending the first attempt 
to carry out capital punishment by electricity will 
surely prevent any repetition of the affair. It is 
quite evident that it was mismanaged, and it is 
difficult to avoid the suspicion that it was done 
purposely. The voltage is variously stated at 800 
and 1800, but itis clear that it was not sufficient 
to produce instant death. Yet the experts have 
been engaged for months in perfecting their appa- 
ratus, and could have had no difficulty in con- 
structing a transformer that would have given them 
10,000 volts, with an ample current. It has been 
demonstrated by many experiments on animals, 
and also by accidents to human beings, that dif- 
ferent individuals are not equally susceptible to the 
lethal effects of an electric shock, and therefore 
we should have supposed that a very wide margin 
would have been allowed in this case, in order 
that the new method of execution, chosen for its 
supposed painlessness, should demonstrate both 
the knowledge and the humanity of its authors. 
Instead of this, the persons in charge have so con- 
ducted the affair that it recalls the barbarous 
executions of the middle ages, and has sent a thrill 
of horror through the entire world. 

It is instructive to recall the history of this 
change in criminal procedure, as it throws a very 
curious light upon American business affairs. 
When the series system of electric lighting first 
began to make headway, it seems to have occurred 
to some people that the destructive action of the 
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current might be utilised for the execution of 
criminals, A certain section of electricians and 
manufacturers took the matter up warmly, appa- 
rently with the idea that it would be a good busi- 
ness advertisement, and they lent all their interest 
to get the Bill passed by the New York Legislature. 
But meanwhile the electric lighting world was 
gradually dividing into two camps, those of the 
**low tension” and ‘‘ high tension.” From inex- 
perience and carelessness in erection, the wires of 
the high-tension system became the cause of a good 
many fatal accidents, and a very uneasy feeling 
resulted. The advocates of low tension took ad- 
vantage of this feeling and did all in their power 
to discredit their rivals. The fact that high- 
tension current was to be used for executions 
was a splendid weapon for them, and they made 
all the use of this possible. It was a matter 
that could be brought home to the meanest under- 
standing, that the current that was supposed 
to kill a criminal in a fraction of a second was not 
a desirable one to have laid into the basement of 
a house, even when surrounded with all kinds of 
scientific safeguards. The high tension party then 
found it desirable, in their own interests, to pre- 
vent the law legalising electric execution from being 
oe into effect. Consequently when the man 

emmler was condemned they left no stone un- 
turned to save him from the tender mercies of 
the electrician, and to obtain a reprieve. Of 
course it would not have done for them to have 
appeared personally in the matter, but it is confi- 
dently stated that they found the funds for the 
struggle. First an attempt was made to show that 
the law was unconstitutional. This was negatived 
by the county judge of New York State. The 
Supreme Court was then appealed to, but sup- 
ported the previous judgment. Again the matter 
was carried to the New York Court of Appeal with 
a similar result. Next the United States Court at 
Syracuse was moved, and granted a writ of habeas 
corps, on the ground that the constitution pro- 
hibits cruel and unusual punishments, but on the 
hearing this failed. A new ground of objection 
was then raised that Kemmler was not legally in 
the custody of the warden of Auburn Gaol, but 
this was quashed. Thus for eight months the un- 
fortunate man was kept in suspense, while the 
electric lighting companies fought their own cause 
under his cloak. 

When no further ground of action could be dis- 
covered, the execution was carried out, and if 
the method had been chosen by the very people 
who desire to stop this kind of capital punishment, 
it could not have been better designed for the object. 
It was several minutes before the physicians could 
pronounce the criminal dead, and during that time 
his contortions were so terrible that several of the 
spectators fainted. Finally his body began to char, 
and the sickening odour of burning flesh was added 
to the horror of the scene. The whole subject 
furnishes a lesson to manufacturers and men of 
science who allow themselves to go out of their 
legitimate paths to seek for advertisement. They 
run a great risk of being ‘‘ hoist with their own 
petard,” and it is perfectly just that they should 
be. People who volunteer for the hangman’s 
office cannot complain if they have to bear his 
title. 








THE INTERNATIONAL CANAL 
CONGRESS. 

Tue proceedings in connection with this Congress 
commenced at Manchester on Monday, July 28th, 
and terminated on Friday, August Ist. For pur- 
poses of economising time and of giving as many 
members as possible a chance of taking part in the 
discussions, the work was carried on in four dif- 
ferent sections at one time. These were arranged as 
follows : 

Section A.—Dealing with inland canals and 
canalised rivers, and being sublivided again into 
four subjects : 

Description of Canals or Rivers. 

Traction and Propulsion. 

Protection of Banks against Effects of Wash by 
Steamers. 

Comparative Advantages of Locks and Lifts. 

Section B.—Dealing with ship canals and tidal 
river work, also subdivided into four subjects : 

Ship Canals. 

Improvements in Tidal Rivers and Estuaries. 

Dredging and Excavations. 


Section C.—Dealing exclusively with statistical 
matters and with the best solution of the problems 
of collecting and tabulating statistics with re- 
ference to inland navigation. 

Section D.—Dealing with the economical aspects, 
subdivided in three subjects : 

Condition, Management, and Cost of Working 
in different Countries. 

Present Position with regard to Finance and 
Traffic in the United Kingdom and suggested Im- 
provements. 

Comparative Cost of Carriage by Canal or Rail- 
way and Mutual Influence of either Mode of Con- 
veyance upon the other. 

Nearly the whole of the papers accepted by the 
Congress had been printed beforehand—several in 
English, French, and German—many in English 
and French, and distributed among the members. 
Advantage was taken of this to consider all the 
papers, with a few exceptions, as read, and to take 
the discussion thereon at once. These discussions 
were generally carried on between the hours of ten 
and one in the respective section rooms, the after- 
noons being devoted to excursions. 


working expenses amount to 75 per cent. of the 
gross receipts. It is evident, therefore, that a 
well-managed canal should, under ordinary circum- 
stances, prove a remunerative undertaking, apart 
from any general advantages it would be likely to 
confer upon the district through which it passes. 

The first paper dealt with the River Weaver 
Navigation, embracing the whole period between 
1721 and 1890, and was contributed by Mr. J. A. 
Saner, the engineer to the navigation. We can 
only give extracts from this and other papers, 
although there is much of interest which can be 
found in the originals. 

The Weaver Navigation extends to a little over 
20 miles. The River Weaver is about 50 miles in 
length, and rises in the south-west corner of 
Cheshire. Originally a shallow partially tidal river 
which passes through the chief salt-bearing districts 
of Winsford and Northwich, it was used for the 
transportation of salt and other merchandise. In 
early days it entered the Mersey through Frods- 
ham Marshes, about two miles below Runcorn, and 
goods were brought down by men and horses to a 
point where they could be put into barges which 
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The Congress was formally opened on Monday 
evening, after a reception by the Committee in the 
concert hall, by the convener, Sir Joseph Lee, who 
then vacated the chair in favour of Sir Michael 
Hicks-Beach, the president-elect, who gave his 
inaugural address. He was enabled to give the 


inland navigation which are both instructive 
and gratifying. It appears that there are some- 
thing like 3813 miles of inland navigation in the 
United Kingdom. On that mileage were carried 
36,300,000 tons during the past year, or between 
9000 and 10,000 tons per mile as against about 
14,000 tons per mile upon the railways. Considering 
the neglected state and the almost forgotten exist- 
ence of canals, it will surprise most people to hear 
that upon 25 per cent. of the total paid-up capital 
invested in canal works, a dividend of from 2 to 3 
per cent., upon 47 per cent. 3 to 4 per cent., and 
upon 9 per cent. a dividend of from 4 to 10$ per 
cent. is paid. Upon 81 per cent. of the total 
amount of capital invested over 2 per cent. of 
dividend is paid and only 6 per cent. of the total | 
fails to pay any dividend at all. | 
One-third of the canal mileage belongs to railway | 
companies, but this third only carries one-fourth of | 
the total tonnage. The gross receipts upon the | 
mileage owned by the railways are less, in all cases, 





Comparative Advantages of Locks and Lifts. 


than those upon the other two-thirds, and the 








meeting some data of interest in connection with | 











The canalisa- , 


‘sailed up and down with the tide. 
'tion of the river was commenced in 1721, an Act 
of Parliament being obtained by three Cheshire 
gentlemen ; the depth was only 4 ft. 6 in., and the 
lowest lock was six miles from the junction with 
the Mersey. 


In 1759 another Act was obtained, and a trust 
‘appointed under which a lock 90 ft. long and 18 ft. 
wide was placed at Frodsham, with a canal to the 
Mersey. 

In 1807 further powers were obtained to con- 
struct the Weston Canal, which connects the 
Weaver Navigation at Frodsham with the Mersey 
at a point further east than the mouth of the 
Weaver. Further improvements were made, the 
‘canal deepened more and more with the increase of 
traftic, until in 1888 the depth was 10} ft. below 
and 93 ft. above Northwich. 

Until 1840 the haulage was done by men only, 
until 1862 by horses, and after that date steam was 
introduced. The charge for men was 4s. per day, 
four men towing a flat ; for horses, 8s. per day. 
The traffic is worked now by steam flats carrying 
cargo, and towing three other barges after them, 
and the cost from Winsford to Liverpool is 1s. 3d. 
per mile. . 

The highest tonnage of barges recorded in 1840 
was 80 to 100 tons, while in 1888 barges carrying 
322 tons could be utilised. The newest locks built, 
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of which there are four pairs—the largest of each| works in the district. We will deal with the latter} From the Aldwarke Main Colliery the y next 
pair being 220 ft. long by 42 ft. in width and 16 ft. | first. walked to the adjoining works of the Park Gate 


in depth—are capable of taking four of the present 
sized barges or a fair-sized coasting schooner. A 
thousand tons can thus be passed through the locks 
in from 12to15 minutes. Theaverage width of the 
navigation is 90 ft. at water level and 45 ft. to 50 ft. 
at bottom. 

Until 1872 there was no communication between 
the Weaver and any other navigation. In that 
year an Act was passed empowering the trustees to 
erect Anderton’s lift in order that an uninterrupted 
water communication might be obtained between 
the Staffordshire potteries and the Weaver, 
whereby was saved the passage of ten locks at 
Runcorn. 

This lift consists essentially of two troughs 75 ft. 
long by 15 ft. wide with 5 ft. depth of water. Each 
trough weighs about 250 tons and is supported on 
asingle ram 3ft. in diameter. The troughs rise 
and fall alternately and are of equal weight, except 
that the descending trough, for the purpose of gain- 
ing motive power, is loaded with 6 in. more water 
than the ascending one. The total height is 
50 ft. lin., and the operation takes from 15 to 20 
minutes. Boats carrying from 80 to 100 tons of 
cargo can by this means be transferred from one 
level to the other. The Anderton lift, which was 
opened for traffic in 1875, was the forerunner of 
many others of larger dimensions and working 
under improved conditions—notable those of Les 
Fontinettes in France and at La Louvitre in Bel- 
gium—but the Weaver trustees are entitled to the 
credit of having tried an experiment on so large a 
scale and entailing a considerable expenditure. 

With regard to dredging and other expenses of a 
like nature the Weaver Navigation is singularly 
favoured by natural circumstances, inasmuch as the 
subsidences taking place in various parts of the 
country, owing to the extraction of salt from below, 
are instrumental in forming large and deep pockets 
which not only act as settiing tanks for all deposit 
brought down by the river, but into which all the 
discharge from dredging in other parts may be 
placed. 

The protection of the banks forms a very im- 
portant item in the cost of maintenance, especially 
where towing by means of steam barges is used 
largely. In the interest of traflic it is not advan- 
tageous to reduce the speed too much, and much 
attention is therefore required for the protection of 
the banks. Various ways of doing this are resorted 
to; one way is to pave the slopes with rough rubble 
of various sizes. Short stakes are driven to about 
2 ft. under water, these form the foundations, and 
the rubble is carried up to about 2 ft. 6 in. above 
water. This method is costly, and can only be 
carried on in the summer months, as the men are 
required to stand half submerged in the water ; but 
it appears to be effective when well done at first, 
and long lengths which were put in thirty years 
ago are still in existence. 

In parts of the river stone wall and timber piling 
have been used, but this heavy expenditure is only 
justifiable where land is very valuable, or where 
landing and loading places are required. The dia- 
gram on the opposite page shows some of the 
methods of protecting the banks, 


(To be continued.) 





THE INSTITUTION OF MECHANICAL 
; ENGINEERS. 

In our last issue we gave a report of the proceed- 
ings during the first two days, Tuesday and Wed- 
nesday, the 29th and 30th ult., of the late meeting 
of this Institution, so far as the reading and dis- 
cussion of papers was concerned. On these days 
members occupied the afternoon in visiting the 
various works open to inspection. We gave last 
week and continue in our present issue an account 
of some of these works. On the afternoon of 
Wednesday there was also an excursion to the 
Nunnery Colliery, which is situated a short dis- 
tance out of Sheflield ; carriages having been pro- 
vided by the local committee. In the evening a 
conversazione was given at the Cutlers’ Hall by 
the local committee, and was largely attended by 
members of the Institution and inhabitants of 
Sheffield and the neighbourhood. 

Thursday, the 31st ult., was a busy day for ex- 
cursions, the members being divided into two 
parties, one of which proceeded to the Sheffield 
Water Works, and the second to visit various 





ExcuRSION TO WORKS NEAR SHEFFIELD AND 
RotTHERHAM. 


The members taking part in this excursion were 
first conveyed by special train from the Victoria 
Station, Sheffield, to the Tinsley Steel and Iron 
Works, of Messrs. William Cooke and Co., where 
they were received by Mr. Thomas Wilkinson, the 
managing director. These works, which are situated 
at Tinsley, about 2} miles from Sheffield, were 
founded in 1866, but a portion of them, devoted to 
the manufacture of wire ropes, was not erected 
until 1887, and it contains plant of the most 
modern type. On arrival at the works the mem- 
bers first proceeded to the blast furnaces, of 
which there are two, one being at present out of 
blast. The older part of the works ae pud- 
dling furnaces, shingling hammers, and rolling mills, 
including three merchant mills, 14 in., 10in., and 
9in., besides a steel rod mill used for rolling rods 
for telegraph wires. Here the visitors saw a 70-lb. 
ingot rolled into about 200 yards of wire. There 
are also two wire-drawing mills, besides a complete 
galvanising plant. Lastly the wire rope manufac- 
turing department was visited, this containing an 
exceedingly fine plant well meriting a more detailed 
notice than we can give it on the present occasion. 
The largest rope in process of manufacture during 
the visit was a 5-in. rope for colliery haulage. 

Re-entering the special train the members were 
next conveyed to the Yorkshire Engine Works, where 
they were taken in charge by Mr. Robert S. 
Hampson, the manager. The Yorkshire Engine 
Works have already been described in our columns 
on more than one occasion, and we need therefore 
only say now that in addition to the locomotive 
work, for which they were at first specially esta- 
blished, they are now engaged in general engineer- 
ing work, having been provided with plant for 
finishing large marine forgings and castings. 
Amongst the work at present in progress are two 
Fairlie locomotives for Colonel North’s nitrate 
railway in Chili, as well as some heavy crank and 
propeller shafts for Spanish cruisers, and an electric 
locomotive. The company are also grinding and 
finishing a number of steel shells. 

After being entertained at lunch at the Yorkshire 
Engine Works the party rejoined their special train 
and were conveyed to the Aldwarke Main Colliery 
near Rotherham, which belongs to Messrs... John 
Brown and Co. Here under the guidance of the 
manager, Mr. C. E. Rhodes, they were enabled to 
examine a very fine plant. The largest winding 
engines area fine pair of horizontal engines with 
36-in. cylinders and 72 in. stroke, which wind from 
a depth of 430 yards, the time occupied in the lift 
being 47 seconds. The drums carry flat ropes, and 
the cages are double-decked, each cage taking eight 
tubs. The seam which is being worked is 5 ft. 
thick, and 150 tons of coal are being raised per 
hour, or 1350 tons perday. The pithead works are 
very well arranged, and the handling of the coal is 
very smart. Thereare also another pair of winding 
engines with 23 in. cylinders and 54 in. stroke, 
winding from a 5-ft. seam at a depth of 230 yards 
at the rate of 100 tons per hour. LEach set of pit- 
head plant includes oscillating screens and picking 
bands capable of dealing with the full quantity of 
coal raised. 

A special feature in the plant consists in the use 
of hauling engines on the surface, the ropes being 
led down the shafts in pipes. There are three 
pairs of these hauling engines (all of the horizontal 
type) having cylinders respectively 14 in. in dia- 
meter by 30 in. stroke; 22 in. in diameter by 
48 in. stroke; and 24 in. in diameter by 48 in. 
stroke. 

The mine is ventilated by two Schiele fans 14 ft. 
in diameter, each driven by belting from engines 
having cylinders 24in. in diameter by 36 in. stroke 
and 22 in. in diameter by 36in. stroke respectively. 
The plant also includes a number of beehive ovens 
producing about 1000 tons of coke per week, there 
being in connection with these ovens an extensive 
slack grinding and washing plant. Before leaving 
the colliery the visitors were shown the testing 
of a number of types of safety lamps in an appa- 
ratus similar to that employed by the Royal Com- 
mission on Accidents in Mines, the ignited lamp 
under test being placed in a chamber with a glass 
side and the light lids on the top, and a current of 
mixed air and gas being passed through this 
chamber at a known velocity. 





Iron and Steel Company, Limited, where they were 
received by Mr. Charles J. Stoddart, the managing 
director. These works, which came into the hands 
of their present owners in 1864, form the subject of 
a paper read by Mr. Stoddart before the Institution 
of Mechanical Engineers last week, and as we 
publish this paper in extenso it is unnecessary 
that we should re-describe the works here in any- 
thing like detail. The visitors on their arrival were 
first conducted to the steel department of works 
which was erected in 1888, and which contains a 
magnificent plant of the most modern type capable 
of dealing with very heavy work. Passing first 
along the range of twelve Wilson gas producers, 
which supply gas to the furnaces, the party next 
visited the range of four 25-ton Siemens furnaces, 
two of which are being worked on the acid and two 
on the basic process. These furnaces are arranged 
ina line at a sufficient height above the general 
floor line to allow of their being run into ladles 
which traverse a straight line of rails laid at 
that level. These ladles pass over the cast- 
ing pits, which form a straight line in front of 
the furnaces, and thus the charge from any fur- 
nace can be conveyed to any part of the casting pits, 
or the charges of two or more furnaces can be com- 
bined if exceptionally heavy ingots should be re- 
quired. The ladles are traversed along their line 
of rails by means of a steam travelling crane which 
runs along a parallel line, and is connected with 
the ladle to be moved by a long link or thrust bar. 
This crane serves for ingot-lifting purposes. 

After seeing a 25-ton charge run into a 30-ton 
ladle the visitors proceeded to the cogging and 
plate mills, both being reversing mills which, with 
their engines, were made by Messrs. Davy Brothers, 
of Sheftield. These are magnificent mills fitted 
with admirably planned arrangements for handling 
the heavy ingots and plates. During the visit with 
which we are dealing, the visitors had the oppor- 
tunity of seeing the cogging of a 5-ton ingot and 
the rolling of some very heavy plates, one of these 
being 11 ft. 6 in. square. 

Passing next by the large plate shears, which 
have 10-ft. blades and 30-in. gap, and which were 
also made by Messrs. Davy Brothers, the visitors 
next proceeded to the testing house, which is pro- 
vided with a 50-ton testing machine by Messrs. J. 
Buckton and Co., and machines for preparing test 
pieces. Near the testing house the visitors also 
had an opportunity of examining some of the large 
plates rolled by the company. One of these was 
23 ft. 6 in. long by 11 ft. 4 in. wide by { in. thick, 
and weighed 3 tons 15 cwt. It had a tensile 
strength of 28.4 tons and an elongation of 27 per 
cent. before fracture. Another plate was no less 
than 50 ft. long by 5 ft. 6 in. wide and { in. thick, 
its weight being 4 tons 8 cwt. 1 qr. 14 lb., while a 
third plate was 11 ft. 9in. in diameter by 1 in. thick, 
and weighed 2 tons 2 cwt. 

After examining these admirable examples of 
plate-rolling the visitors proceeded to the older part 
of these works, which include blast furnaces and a 
good plant for the production of plates and mer- 
chant iron, &c., but which does not call for any 
detailed notice here. Finally the party rejoined 
their special train and were conveyed back to Shef- 
field. 

The excursion to the water works was marred by 
the rain that fell in the morning, fine weather 
being the chief requisite towards the enjoyment of 
an open air excursion of this nature. The local 
committee had again provided carriages for the use 
of members, and about seventy persons started 
under the guidance of Mr. E. M. Eaton, the engineer 
to the Corporation Water Works. As the works are 
fully described in the paper read by Mr. Eaton, 
which we print on another page, it will be unneces- 
sary for us to enter into any detailed description of 
the works now. The Damflask Reservoir was the 
first inspected. This is the most important of the 
group, but has not yet been brought into use. The 
other reservoirs were visited in due course. The 
point of greatest interest to the majority of the 
visitors was, however, the spot where the embank- 
ment gave way which caused the disastrous flood of 
1864. Luncheon was provided in a large tent, and 
the other reservoirs were afterwards visited, the 
party returning to Sheffield in the evening. 

Friday, the 1st inst., was the last day of the 
meeting, and was devoted entirely to pleasure 
excursions of a purely non-professional nature. 
The members were again divided into two parties, 
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one to visit Chatsworth, the property of the Duke 
of Devonshire, and Haddon Hall, the property of 
the Duke of Rutland; whilst the other proceeded 
to ‘The Dukeries.” For the former contingent 
the local committee—whose hospitality was un- 
bounded, after the Yorkshire manner—had pro- 
vided carriages and refreshment throughout the 
day. The weather, however, was most unpro- 
pitious, rain commencing shortly after the start 
and pouring with but short intervals throughout 
the day. 

The excursion to ‘‘ The Dukeries” was by train 
and carriage, the local committee again playing the 
part of hosts in providing carriages and creature 
comforts. ‘‘The Dukeries,” it should be explained, 
is the local term for the adjoining estates of the 
Dukes of Portland and Newcastle—the neighbour- 
hood of Sheffield is rich in dukes—and the pro- 
perty of Lord Manvers is generally thrown in. 
These estates are Welbeck Abbey, Clumber Park, 
and Thoresby. 





SHEFFIELD INDUSTRIES. 

We last week (see page 122 ante) gave brief 
notices of some of the works thrown open to the 
members of the Institution of Mechanical Engi- 
neers during their late meeting at Sheffield. We 
now subjoin similar notices of some other estab- 
lishments visited. Accounts of the general excur- 
sions will be found on the preceding page. 


THe Attna Works. 


These extensive works are situated in Savile- 
street East, and are the property of Messrs. Spear 
and Jackson. The articles manufactured are saws, 
files, edge tools, steel spades, shovels and forks, 
engineers’ tools, plantation tools, mining tools, 
paper mill and tanners’ tools, machine knives, &c. 

The tirm make their own steel in the ordinary 
way, rolling it into bars, rods, sheets, &c. One of 
the chief branches here is the sawmaking. The 
rolled sheets of steel are taken from the mill and 
pared to shape in shearing presses. The blanks 
are then taken to suitable presses to have the teeth 
punched out, after which they are hammered to get 
the fash off. The next department is the harden- 
ing shop, where the saw is heated and hardened. 
The smiths then straighten the saw again, after 
which it is ready for grinding. At these works the 
grinding is done between two stones placed one 
above the other, both surfaces thus being ground 
at once. The stones do not revolve on exactly 
parallel axes, so that the grinding surfaces are also 
ata slight angle. In this way the back of the saw 
is made somewhat thinner than the tooth edge, 
and the saw clears itself in the cut. The old way of 
grinding is carried out by placing the saw on a 
board and pressing it on the stone by hand. The 
board serves as a support to the flexible saw, and 
only one side is operated upon at once. The sur- 
face finishing is effected on rollers of wood covered 
with leather, emery powder being fed on by hand. 
It then only remains to sharpen the saw—which is 
done by hand—and to fit the handles. 

In the garden and field tool department solid 
steel shovels are a special article of manufacture. 
These are first hammered by a machine hammer out 
of a solid blank. They are then pared into shape 
by a shearing press. So far the piece is flat, but 
after this it is heated and forged to the required 
dished shape under a drop hammer. The strap, 
which has been forged out solid with the rest, is 
next rivetted on to the wooden shaft and is then 
rounded to fit by half-rolls. Some finishing is then 
done on an emery band, and the tool is complete. 
The more ordinary way of producing shovels and 
spades is to cut them out of the sheet and rivet 
on the straps by which the attachment is made to 
the wooden handle. The solid forged tools are 
naturally much stronger. Garden, manure, and 
digging forks are forged out of the solid in the ordi- 
nary way, the straps to take the shaft being welded 
on. Hay forks are an important feature, this year’s 
demand being the heaviest ever known. In the 
wood department, where shafts and handles are pre- 
pared, one sees the wood steamed and forced into 
various curved shapes required in a machine by 
means of dies, the wood being pressed in by a cam 
action. It is curious to notice here how large a 
quantity of spades and shovels there are made in 
this country which are quite unfamiliar to the 
British husbandman ; for instance, the long crooked 
handle spades often seen abroad, and which one is 
apt to look on as so typically foreign ; more espe- 


cially, perhaps, because they are suggestive of any- 
thing but a man “ putting his back ” into his work. 

In the steelmaking department there are the 
usual crucibles, &c., and in a building on the oppo- 
site side is the sheet mill, where there are rolls to 
produce sheets up to 5 ft. square. The hammer 
forge is a large department, and beyond is a build- 
ing where plough boards and articles of a similar 
nature are shaped from the sheet in a steam press. 
Reaper and mower sections, hay knives, scythes, 
axes, chisels, plane irons, picks and mattocks, 
sugar-cane knives and matchets, hoes, and many 
other articles of a similar description are also made 
in these works. There is also a large filemaking 
department where machine and hand-made files are 
produced. 

FitzaALan STEEL Works. 

These works are situated in the Effingham-road, 
Sheftield. A leading branch of manufacture here 
is carriage axles and springs. There isalso a branch 
establishment at Nursery-street, where wire-draw- 
ing is carried on, steel wire being produced for 
needle wire, watch and clock parts, spiral springs, 
and wire for electrical and surgical tools. There is 
also a special wire drawn for making small pinions. 
This is produced in sizes from $ in. down to jy in. 
in diameter. It has from six to twelve leaves on it, 
the wire being deeply grooved. When cut up into 
short sections the leaves form the teeth of the 
pinions. 

At the Effingham-road Works the file department 
is a prominent feature. Here there are nine file- 
cutting machines by A. Shardlow, of Sheffield ; 
besides which a considerable number of hand files 
are made. An interesting feature is a file-grinding 
machine by David Ashton, of Sheffield. It consists 
of a large gritstone which revolves on a spindle 
which has an endways reciprocating motion im- 
parted to it by means of acam. The blanks to be 
ground are placed in a rest, and in this they are 
thus fed under the stone and withdrawn by means 
of a screw attached to the holder. The reciprocat- 
ing motion of the rest is obtained by fast and loose 
pulleys with crossed and open belts. By this 
machine forty dozen blanks can be ground in a day, 
the rest holding from 18 to 25 files. 

In the carriage spring department there are forg- 
ing machines of various kinds ; one of these forms 
the two bosses on the ends of the springs at one 
blow. Carriage axles are also made here ; these 
axles are made from scrap, being forged in dies 
under the steam hammer at one heat. 


BriGHTsipE BorLeER AND ENGINE Works. 


Messrs. Hawksley, Wild, and Co. are the pro- 
prietors of the Brightside Works, which are 
situated in Savile-street East. Boilermaking occu- 
“aes the chief attention of this firm, they having 

uilt up within recent years a very successful busi- 
ness in heavy land boilers. The most notable 
feature in Messrs. Hawksley, Wild, and Co’s 
practice is a form of flanged flue which they intro- 
duced many years ago. According to this plan the 
flues are built up of alternate rings of different 
diameters, the variation being 2 in. or 3 in. The 
smaller rings are expanded at the ends so as to 
meet the larger, where they are circumferentially 
rivetted together, the larger rings being plain cylin- 
ders. With the addition of cross-tubes this 
arrangement insures a very thorough admixture of 
the gases, while the junction of the various rings 
form stiffening ribs. This system of construction 
also affords much facility for expansion and con- 
traction. The firm also manufactures a feed- 
water heater consisting of a cylindrical casing 
containing tubes ; special provision being made 
for expansion and contraction of the tubes. Ex- 
haust steam from the engine is admitted to the 
cylinder whilst the feed-water is pumped through 
the tubes and from thence direct to the boiler. 
The tubes are divided into two lots, the water 
traversing one-half of them first and then return- 
ing through the other half. The steam travels 
in an opposite direction. The same principle is 
applied to the construction of a heater suitable for 
breweries, dye works. &c. 

Messrs. Hawksley also manufacture stationary 
boilers of the return tube type, with their flanged 
flue and cross-tubes, and having a dry back end. A 
novelty which has been recently introduced by Mr. 
Hawksley is a type of filtering apparatus suitable 
for manufactories using large quantities of water, 
such as dye works, &c., which have facilities for 
supply from impure sources. We propose illustrat- 








ing this arrangement at a later date. 





The works of this firm are of considerable extent, 
but at the present time they are not to be seen to 
advantage, as a complete reorganisation is in pro- 
gress. Since the year 1860, when Mr. Hawksley 
and his late partner, Mr. Wild, started the business, 
the work has so increased that several extensions 
have been made, and atthe present time the facili- 
ties for manufacture are being very largely extended. 
There is in course of erection a new boiler shop 
which will contain a flanging press capable of flang- 
ing pieces 11 ft. in diameter at one operation. It 
will have four rams, so as to be suitable for heavier 
or lighter work without loss of power. The two 
centre rams will work concentrically one within the 
other, whilst the other two will be placed at the 
side. In this way considerable range of power will 
be obtained, from the single small ram in the 
middle to the whole four. At work at the present 
time are some good machine tools. There is an 
oval manhole cutter designed by Mr. Hawksley, 
having a revolving table which will enable a circle 
of 10 ft. in diameter to be cut. This machine has 
a massive steel spindle 8 in. in diameter in virtue 
of which a very steady cut of 4 ft. in diameter can 
be taken. There is a three-standard vertical boiler 
drilling machine by Smith and Coventry, another 
vertical drill having two saddles on one standard, 
and two spindles to each saddle. This is for the 
longitudinal seams, the spindles being adjustable to 
drill the holes for two rows of rivets at suitable 
pitch. The horizontal plate rolls are of forged 
steel, they will bend cold steel plates 10 ft. long and 
lin. thick. The practice of this firm is to make 
rings of flues from one plate and bend them to the 
cylindrical form in these rolls. There is therefore 
an arrangement by which the weight of the top roll 
may be taken in one bearing, whilst the other can 
be screwed back and then swung out of the way so 
as torelease the work endways. With this arrange- 
ment all holes are, of course, drilled when the plates 
are bent in position for rivetting. 

This firm has manufactured steel boilers from its 
first starting. The first boiler made was one which 
was used in the works until it was replaced by one 
of larger size. This same boiler after thirty years, 
service, is still working in Sheftield, being pressed 
to 801b. It is of the Lancashire type, 7 it. in dia- 
meter, and has the flanged flues described ; each 
ring being made from a single plate, so that there is 
no longitudinal line of rivetting subject to the 
fire. 

W. Hurron anp Sons’ Works. 

Although Sheffield is known throughout the 
world as the home and centre of the cutlery and 
fine steel trade of England, there are comparatively 
few who are aware that it also gave birth to the 
silver-plating industry; indeed, we think that the 
majority of people would be inclined to award 
that distinction to Birmingham. It was, however, 
a working cutler of Sheffield who, nearly 150 years 
ago, originated the idea of plating silver with copper, 
and the invention was afterwards worked com- 
mercially by Joseph Hancock, another Sheftielder. 
This was the old process of melting a coating of 
silver on to an ingot of copper and rolling it down to 
sheets. This, of course, has been superseded by 
electro-plating, a device which Sheftield also claims 
in the person of Mr. Wright. It was Birmingham, 
however, that quickly appropriated the industry 
springing from this invention, it being taken up 
by a firm in that city. The trade has, however, 
largely returned to the home to which it owed its 
inception, there being several important Sheftield 
firms engaged in this branch of manufacture. 

The works of Messrs. W. Hutton and Sons are 
situated in West-street, near the central part of the 
town. The firm was founded in Birmingham in the 
first year of this century. Thirty years afterwards 
a branch establishment was opened in Shettield, 
where at the present time the whole of the manu- 
facturing is carried on. It would be interesting to 
give some account of the way so many familiar 
articles of domestic use are manufactured at these 
works, but such an article would be beyond our 
scope. Engineers, who have to do with a heavier 
description of metal work, are often puzzled as to how 
a simple article can be manufactured in the gross. 
This is frequently due to their want of knowledge 
of the exceptional skill shown by some workmen 
in the special trades—or the single operation in a 
trade —to which they have been brought up. For 
instance, in such articles as teapots, the segments 
are stamped in a press and soldered together in a 
way that defies detection ; silver or plated candle- 
sticks are stamped in the flat, and then bent round. 
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The production of forks and spoons is a process 
that the engineer will more readily forecast, and 
this is an industry that may be seen to advantage 
at Messrs. Hutton’s Works. They have a plant 
which has been specially designed for the purpose. 
The metal is broken down in cold rolls, and strips 
of the required width are cut from the sheets by 
circular cutters. The sheared strips are cut into 
lengths, and the blanks are punched out in power 
presses. The pieces are then put through rolls, 
after which the pattern is put on by eccentric press 
with adjustable steel dies. This press is likea pair 
of rolls set eccentrically, but in place of the move- 
ment being rotary is oscillatory, so that the work 
is taken in and delivered on the same side. Com- 
pared to the ordinary process of stamping and 
rolling the rate of production with this special 

lant is as six to one, the number of operations 
| ar one-half. 

Die sinking naturally forms a very important part 
of Messrs. Hutton’s business, and considerable skill 
is required, with the more complicated patterns, to 
harden the steel without altering the shape after 
it has been engraved. Possibly the engineer, per- 
haps especially the makers of milling cutters, might 
get a few useful wrinkles in this department. 

In the depositing department may be seen at 
these works silver and gold-plated articles of all 
kinds in process of manufacture. An interesting 
operation is the deposition of gold such as is placed 
in the inside of the bowls of salt spoons, &c. The 
operation takes a very short time ; the gold seems 
to go on by magic, but there is very little of it. 

The foundry, spinning shops, stamping shops, 
brazing rooms, and many other departments, are 
full of interest ; one of the most pleasing features 
being the wholesome and cheerful appearance of all 
the operatives, men and women. We understand 
Messrs. Hutton and Sons do only what is known as 
a superior class of trade. They are contractors to 
the Admiralty for the silver and plated ware used 
on Her Majesty’s ships, and also supply most of the 
large shipping companies both British and foreign, 
as well as many of the railway companies with the 
ware for their hotels. 





NOTES. 
TELEPHONE TRUNK LINES. 

A TELEPHONE map of the north of England is 
covered with lines representing trunk wires between 
the various towns, and it is possible for conversa- 
tion to be carried on between nearly all towns of 
importance. Out of Manchester there run no less 
than thirty-five wires ; four to Glossop and Shef- 
field ; five to Stockport, and thence in decreasing 
number to Macclesfield, Congleton, Newcastle- 
under- Lyne, Birmingham, South Wales, and 
London; four to Warrington; nine to Bolton; 
three to Bury ; seven to Middleton and Rochdale ; 
three to Oldham. There are fifteen wires out of 
Liverpool ; twenty-one out of Bolton ; nine out of 
Preston ; sixteen out of Blackburn ; twelve out of 
Todmorden ; twenty out of Bradford ; eighteen out 
of Leeds ; sixteen out of Dewsbury ; fifteen out of 
Sheffield ; fifteen out of Derby; twelve out of 
Nottingham ; thirteen out of Stockton; twenty- 
three out of Newcastle; and many others. The 
London subscribers to the telephone will say that 
things must be better managed in the North than in 
the metropolis to render it possible to hear over 
such long distances. However, he will soon have 
an opportunity of putting the matter to the test, 
for London will be joined within the next few 
months to all the towns we have mentioned. 


THE ACCELERATION OF THE ScotcH EXxPREssEs. 

The great exodus of Londoners to Scotland has 
commenced and promises to be greater than in some 
preceding years, owing principally to the splendid 
prospects of good sport on the moors promised in 
all forecasts. The railway companies have not 
added any new trains to those put on in July and 
enumerated by us in our issue of July 4; but they 
have done what sportsmen and the tourists will 
appreciate as much—they have shown a distinct 
desire to shorten the journey, in some cases by 
increasing the speed of the trains and at others by 
minimising the number and duration of stoppages. 
It is remarkable that the improvement is, with a 
slight exception, entirely worked out by the Scotch 
companies. In the case of the West Coast route, 
all credit is due to the Caledonian Company, and 
so in the East Coast route also, the gain is on the 
North British system. In previous months all 
the advantages of the Forth and Tay Bridges 





were apparently secured, and now the accelera- 
tion is in the run from Dundee to Aber- 
deen. In the West Coast journey we find that 
the special express leaving Euston at 7.30 saves, 
on last month’s times, five minutes in the run 
from Preston to Carlisle and 15 minutes from Car- 
lisle to Perth, arriving at the latter place at 5.55. 
The run from Carlisle to the latter named city is 
done in 3 hours 40 minutes, including stoppages. 
This is the same time as some of the other ex- 
presses, notably the 10.30 a.m. from Euston. This 
train is only running for the special tourist traffic, 
and will be discontinued in a few days. The 
8 o'clock ‘‘sleeping” express from Euston saves 
five minutes from Carlisle to Perth, and 15 minutes 
from Perth to Aberdeen, the latter part of the 
journey being done in 2 hours 15 minutes. This is 
remarkably good steaming. The improvements in 
the East Coast running are north of Dundee. The 
7.45 express from King’s Cross saves 40 minutes 
from Dundee to Aberdeen, the distance being covered 
in two hours. The times are, Edinburgh 4.23, 
Dundee 6.15, Aberdeen 8.15. The train leaving 
King’s Cross at 8 o’clock is coupled to the north 
train at Edinburgh. The comparative times, in- 
cluding stoppages, for 8 P.M. trains from King’s 
Cross and Euston are : 


East Coast: London to Aberdeen(vi@ hr. min, 
Forth and Tay Bridges), 523 miles... 12 15 
West Coast: London to Aberdeen, 
540 miles... ; ok ies 2 45 


The comparative times, including stoppages, for 
the run to Perth by the 7.45 p.m. from King’s 
Cross, and 7.30 p.m. from Euston, are: 


East Coast: London to Perth (vid hr. min. 
Forth Bridge), distance 4414 miles... 

West Coast: London to Perth, dis- 
tance 450 miles es sat “as 10 25 


It may be stated that in the case of the 10 a.m. 
from King’s Cross and 10.30 a.m. from Euston, the 
time taken to Aberdeen is the same on both lines, 
12 hours 20 minutes, while the time to Perth with 
the same train is 9 hours 55 minutes on the East 
Coast route, and 9 hours 57 minutes on the West 
Coast route, so that it will be seen that it is not 
quite a settled matter which company will secure 
the advantage to Perth; while to Aberdeen the 
Caledonian may show further improvement before 
the season is over. The up express from Aber- 
deen in the morning takes the same time on both 
system, 12 hours 10 minutes. The only noteworthy 
change in the runs south is that passengers may 
leave Aberdeen 20 minutes later by North British 
train, at 6.50 instead of 6.30, to arrive at King’s 
Cross at 7.45 a.m. on the following morning. 


PARLIAMENTARY BILL REGARDING Pica Iron 
GAMBLING. 

As an outcome of the action of the British Iron 
Trade Association, a Bill has been introduced in 
Parliament with the view of regulating the sale of 
pig-iron warrants, and minimising the gambling of 
which so much has been heard recently. Towards 
the close of last year, when reports indicated a great 
activity in all industries, the speculating public 
turned their attention to iron warrants, and these 
fluctuated very considerably, but for a long time 
the course of values generally was upwards. This 
affected the prices of steel and iron, and incon- 
venienced manufacturers, who found that between 
the time of submitting tenders for work and the 
acceptance of these offers, prices of material had 
been advanced by illegitimate speculation to such 
an extent that the profits were at least reduced to 
the minimum. This state of matters, to which we 
referred at length in our issue of May 23, has 
been experienced more or less at every distinct 
change in the condition of trade. The British Iron 
Trade Association, desiring its discontinuance, ap- 
pointed a committeesome timeago to consult counsel 
and consider the whole question. The members of 
that committee—Messrs. Hingley, Ainslie, and 
Isaac Wilson—all members of Parliament, conferred 
with the Attorney-General, who advised them to 
deal with the matter by means of legislation, and 
the Bill now introduced is the result. It is backed 
by the three members named. Mr. Hingley, who 
has charge of the Bill, is the chairman of the Mid- 
land Wages Board, and a colliery proprietor ; Mr. 
Ainslie is an ironmaster, and in business relations 
with Mr. Hingley ; and Mr. Isaac Wilson is an iron 
manufacturer. They, therefore, represent large 
industrial interests, and they are backed in the 
course they are taking by the support of iron and 
steelworkers, and by the miners. Of course, there is 





no chance of the Bill being considered in the session 
now closing, but in circulating their Bill they have 
acted judiciously, the intention being that it should 
be carefully considered in the recess with a view to 
improvement. The Bill deals principally with the 
sale of warrants for which no iron exists. The 
preamble of the Bill states that ‘‘ it is expedient to 
make provision for the restraining of the making of 
contracts for the sale and purchase by means of 
warrants of pig iron, which is not at the time 
of making of such contracts in existence.” Any 
warrant sold must bear full details of the iron it 
represents; it must incorporate a certificate of the 
storekeeper, indicating the number by which that 
certificate is distinguished at the time of issue, 
the address of the storekeeper, and the brand and 
quality of the iron. The insertion of any untrue 
statement is to be regarded as a misdemeanour 
and punishable. The issuing of any document pur- 
porting to be a warrant without having iron to 
represent it is also a punishable offence. This is 
satisfactory so far as it goes, but we fail to see how 
it will affect the gambling by ‘‘bears” and ‘‘bulls.” 
If operators for the fall or for the rise were com- 
pelled to take over the warrants, instead of paying 
a contango, we fancy the British Iron Trade Asso- 
ciation would be more likely to attain their object, 
because then the amount of speculation would be 
reduced, and legitimate buying and selling would, 
as it ought, be the only indications of that law of 
supply and demand which regulates the prices of 
many products. So long as a ‘‘corner” can buy 
up warrants, and ‘“‘carry” them over, they will 
be able to rush the price up on users of pig-iron, 
recouping themselves when the price is at its best. 
There may be cases of manufacturing warrants— 
it is said that there were during the last gamble— 
but with more than a million tons of iron in public 
stores, there can be extensive speculation without 
the process which the Bill is specially designed to 
stop. 





LauncH OF A DREDGER FOR THE MANCHESTER SHIP 
CANAL. — Messrs. Fleming and Ferguson, Paisley, 
launched on Saturday into the River Mersey a powerful 
steam dredger — of lifting 400 tons per hour from a 
depth of 26 ft. This dredger has been built to the order 
of Mr. T. A. Walker, contractor for the Manchester Ship 
Canal, and is intended, in the first place, for deepening 
the Mersey at Warburton, where the canal takes for some 
distance the present course of the Mersey. As at present 
there is no means of floating her to where she is required 
to work, the builders shipped the dredger in pieces, and 
erected her on the Latchford section of the canal, where 
she was launched into the Mersey, and from this point 
she will cut her way into the canal proper and be there 
used for dredging. 





Tue MercHanpiseE Marks Act.—The committee 
appointed to inquire and report whether any alteration 
is — in the Act of 1887, in order to prevent fraud 
by false marking after importation, or in respect of pro- 
secuting offenders, have issued their report. They state 
that the Act has been, according to a consensus of 
—— most beneficial to the manufacturing interest of 
the country by preventing the importation of falsely 
marked goods, and has been admirably administered by 
the Customs authorities. The allegation that the ship- 
ping interest has been seriously damaged by the examina- 
tion of goods pee for transhipment had not been 
supported, and the committee therefore decline to re- 
commend any relaxation in the regulations adopted to 

revent falsely marked goods ing in transit through 

“nglish ports. The diminution last year in transit im- 
ports is attributed mainly to the great dock strike. The 
committee cannot adopt the suggestion that the words 
‘* made abroad” should be substituted for the actual indi- 
cation of the country of origin, now required by the Act, 
on goods bearing descriptive or other expressions in the 
English language. The committee heard the evidence of 
several witnesses in favour of the compulsory marking of 
all goods with the indication of origin. They are unable 
to recommend such an alteration in the or my | law. A 
minority report disagrees with this, urging that goods 
that could ube should have their origin stated, 
whether or not any expression in the English language 
wasonthem. In view of the harm being done to legiti- 
mate trade by the impunity with which spurious articles 
are introduced into the country, the committee propose 
that the Act should be amended by making the Customs 
“entry” bear a ‘‘trade description” of the goods im- 
por They recommend that offences against the com- 
munity should be prosecuted by the Board of Trade or 
the solicitor to the Customs, but the offences against 
private prapeaty should be left to persons, firms, or corpora- 
tions aggrieved. The committee agree with witnesses that 
it is of the highest importance in the interest of honest 
trading that an international convention should be 
entered into with such foreign countries as are willing to 
adopt the principles of the Merchandise Marks Act, and 
the members trust that Her Majesty’s Government will 
continue to avail themselves of every opportunity to 
secure such international arrangements as will prevent 
the sale of falsely marked merchandise in all countries 
that are parties to the convention. 
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INDUSTRIAL NOTES. 

Tue Dockers’ Union manages to keep well to the 
front as a disturbing element in the general labour 
market. Mr. Norwood complains that the wages bill 
at the docks is higher, and that the work done propor- 
tionately is less, than before the strike. The actual 
extra cost of labour for the half-year, as given in the 
balance-sheet, is 70,000/., being an increase from 
409,000/. to 479,000/. There seems to be some con- 
fusion, even in Mr. Norwood’s mind, as to the actual 
earnings of the dock labourers, for he stated, according 
to reports of his speech, that their earnings were from 
15s. to 20s. per day. If this be true, or even approxi- 
mately true, we shall find British mechanics and 
artisans abandoning their skilled trades for the docks, 
seeing that a fitter’s wages do not amount to 
one-half even of the lesser sum of 15s. per day. Mr. 
Norwood was not wise in threatening retaliation at 
some future date, although some allowance must be 
made for irritation caused by the repeated stoppages, 
and threatened stoppages at the docks. The most 
irritating element in connection with the docks at the 
present time appears to be the determination of the 
union to have and to exercise the power of examining 
the ‘union ticket” of all workers, in order to see that 
none shall be employed except members of the union. 
It seems very ungrateful on the part of the dockers 
that they should need this pressure, if they earn such 
excellent wages, as alleged, under the union rules and 
regulations, 





The serious labour dispute in South Wales bids fair 
to become one of immense magnitude, unless some- 
thing is done speedily to avert it. The number of 
persons involved is variously estimated at from 100,000 
to 150,000 men. They comprise the whole of the un- 
skilled labourers at and about the docks, and the 
employés of the three local railways. The points in 
dispute are more wages and fewer hours, and the em- 
ployment of none but union hands. The representa- 
tives of the dock and railway companies met and dis- 
cussed the situation on the Ist inst., and determined 
to grant no further concessions to the railway em- 
ployés, and to refuse the demands of the dockers for 
more wages, and less hours of work. The dockers 
insist that none shall be employed except members of 
the union; this the directors resolved to resist. The 
dispute is likely to paralyse the entire trade of South 
Wales, unless some settlement can be effected. 
Notices were issued to the men to the effect that 
the directors decline to discuss the question of em- 
ploying none but union men, and also to the public, 
stating that they cannot guarantee regular service of 
trains after the 6th inst. The directors, however, 
stated that they were willing to consider any pro- 
posals or representations of their workmen as to the 
terms of their employment. The dispute will indi- 
rectly affect the mining population of South Wales, 
and the iron and steelworkers, and various other in- 
dustries local and general, unless some solution of the 
difficulty is speedily found. The movement appears 
to be more or less under the auspices of the Dock and 
Riverside Labourers’ Union, conjointly with a union 
of the railway men ; the former union now consists, so 
they state, of 50,000 members, with an income of 
500/. per week. If this be so the weekly subscriptions 
will sustain some thousand men at 103. per week each. 
But the process would soon exhaust the total re- 
sources of the union, even if only 1000 were on strike 
for a few weeks. 





Reports generally appear to be more favourable to 
the iron trade in various parts of the country. 
Throughout the Lancashire district industrial activity 
is well maintained in nearly all branches of the engi- 
neering trades, Although no great flush of new orders 
is reported, yet there are sufficient orders on hand to 
keep all classes of workmen well employed for a long 
time to come, Stationary engine builders, machine 
toolmakers, and boilermakers are well supplied with 
work, and locomotive builders generally are busy. If 
home orders are not quite so plentiful some good 
orders are coming forward from abroad, a very consi- 
derable amount of new work having been placed with 
a Lancashire firm. Marine work is quieting down, 
the orders on hand being run out without adequate 
demands for new work, but the men are generally 
weil employed, even in the marine branches of engi- 
neering. No dispute of any consequence exists in the 
district at present. 

In the Cleveland district the wages of the blast fur- 
nacemen have been advanced 3d. per day by an award 
of the abitrators in the cases submitted to them. The 
matters especially concerned the Cargo Fleet Iron 
Works, the dispute being referred by the joint 
committee to Messrs Anderson and Ellis. By another 
award the labourers of the district have been awarded 
3d. per day advance. In the manufactured iron trade 
the wages have been reduced under the wages scale, 
the men asquiescing in the reduction, although they 
regret it. Generally the prospects of trade in the dis- 





trict seem to be more encouraging, and the men are 
looking forward toa busy autumn. Political affairs 
in South America have affected the condition and pro- 
spects of trade to some extent, but this element of 
disturbance, it is expected, will soon pass away. 
There are no disputes of any consequence in the dis- 
trict, and when any occur thoy are usually dealt with 
by the Board of Conciliation and Arbitration without 
much difficulty. And generally the awards are 
accepted loyally and are carried out in good faith by 
both, or all parties involved in the dispute. 





About 200 ironworkers in the employ of Messrs. 
Hill, Russell, and Co., shipbuilders, of Aberdeen, 
struck work ‘‘as a protest against the interference by 
an under foreman” who is not a member of the union, 
with their mode of working. The men comprise 
rivetters, platers, and cutters in the iron shipbuilding 
industry. This is a questionable strike, unless the 
conduct was of so bad a character that is was impos- 
sible for the men to continue at work. Strikes against 
foremen seldom succeed. Instances of failure have 
often been reported in ‘‘ Industrial Notes.” 





The wages of the North of England iron and steel- 
workers have been reduced 24 per cent. by the sliding 
scale arrangement. The return of Mr. Waterhouse to 
the Northern Manufactured Iron Trade Conciliation 
Board shows that the price of bars, plates, angles, and 
rails for the past two months was less by 6s. 64d. per 
ton, as compared with the two previous months, the 
net selling price being 6/. 9s. 114d. per ton. This is 
the first downward movement for nearly three years. 
The production also shows a falling off, being only 
43,700 tons, or about 10,000 tons below the average. 





The engine keepers and the miners in the East of 
Scotland are at loggerheads. They had been negotiat- 
ing for some time a common agreement, but the nego- 
tiations seem to have failed. The enginemen have 
resented what they designate an unwarrantable inter- 
ference on the part of the miners, and have made a 
demand on their own account of an advance of wages 
to the uniform standard of 5s. per day. If the demand 
is not conceded they state that it is their determina- 
tion to strike. The employers assert that they can get 
plenty of hands at the old rates. In the event of a 
strike the miners will hold aloof and work with and 
under non-union enginemen who may accept work on 
the employers’ terms. Had both sections co-operated 
the miners would have supported the enginemen and 
have resisted the employment of non-union men in the 
place of those on strike. 

The meeting of the Midland Wages Board at which 
the sliding scale premium was discussed, was rather 
lively at times, but it ended in an arrangement being 
arrived at, as indeed is customary at this Board. 
Plain speaking, and straight hitting, are the rule at 
all meetings of the Board, but there is evident sincerity 
on both sides. The discussion was with reference to 
the Is. 9d. premium, a matter under debate for many 
months past. The employers contended that it was 
too high by 9d. ; the menas a compromise were willing 
to reduce by 6d. The last meeting took place in order 
to try and settle the matter of difference between the 
Northern prices and the Midland prices, but no absolute 


in the end of 3d. per ton reduction in puddling, and 
24 per cent. for mill and forgemen, on the understand- 
ing that the additional difference between the wages of 
the Midland and Northern districts should be rectified 
on a future occasion, This agreement is to continue 
in force until the last Saturday in September. The 
employers demanded 6d, per ton reduction on pud- 
dling, and 5 per cent. on mill and forge work, but this 
the workmen’s representatives successfully resisted. 
There was a good deal of discussion as to the causes of 
the difference between the Northern and the Midland 
prices and scales, but it was admitted that they now 
nearly approximated. The actual price per ton under 
the present agreement is 9s., mill and forgemen in pro- 
portion, The fear is that the scale itself may be 
thrown overboard, unless an absolute settlement is 
arrived at. This was more than hinted at by several 
speakers at the meeting. 





In the West of Scotland an attempted reduction in 
wages of the iron and steelworkers of 10 per cent., to 
come into operation on the 10th instant, is to be re- 
sisted. A similar reduction was agreed to about two 
months since. The men assert that the two reductions 
of 10 per cent. each will really amount to 25 per cent. 
in consequence of changes in nodes of working. The 
masters state that a stoppage of work will be in their 
favour, as new orders are scarce, and the demand is, at 
present, not great by any means, 





There appears to be a slackening off in the demand 
for the eight hours in many districts, and the Parlia- 
mentary champions are not in very good odour just 
now. Mr. Cuninghame Graham has given umbrage 
by his interference with and dictation as to labour 








settlement took place. A compromise was agreed to | P 


candidates in the mining districts. Mr. Graham 
will not become the leader of the ‘‘ Labour Party” 
either in the House or the country, whatever his 
aspirations may be. His support of a candidate for 
the secretaryship of the Trades Union Congress is more 
likely to injure than advance his favourite nominee. 

In balancing up the accounts of the Hyde Park 
demonstration for the eight hours the socialists have 
a deficiency of about 70/. to make up, and they are 
appealing for help to pay off the liabilities. The trade 
unionists have paid their accounts by a pro rata con- 
tribution towards the expenses, 





The second 5 per cent. advance to miners is being 
conceded generally without any appreciable friction. 
It was thought that there might be a revolt against it, 
either generally or partially, but no such attitude has 
been taken up by the mineowners. In Lancashire the 
advance in price will mean about 5d. per ton all 
round, in some districts a little more, in others a little 
less. What extra the consumers will have to pay is 
quite another matter. The average prices realised at 
the pits seem to justify the advance, even at present 
prices. Perhaps, however, the usual advance in October 
might be hastened in view of the 5 per cent. now con- 
ceded, 

In some districts the banksmen are not getting the 
advance, and possibly some disturbance may result 
if the amount is not conceded to those aboveground 
as well as to the workers underground. In the 
Somerset districts the chief difficulty is with the 
‘carting boys,” the men having decided to strike 
unless the demands of the boys are conceded. 

In the South Wales district matters are not quite 
easy. At Pontypridd the coal tippers and hauliers 
gave notice to terminate their contracts unless their 
demands are conceded, About 1400 men are affected. 
At the Ferndale Collieries several thousand men are 
anxious to give in their notices, but the union resisted 
a strike until an attempt at conciliation had been tried 
and failed. 

Several local disputes have arisen in Yorkshire, but 
none of them have been serious. They mostly have 
reference to methods or conditions of working, rather 
than as to wages, though the latter question is in- 
volved. The agents have been busy investigating and 
settling the disputes wherever practicable. The York- 
shire Miners’ Union now boasts of 45,000 financial 
members, and 40,000/. in cash at the bank, besides 
their freehold property at Barnsley and Wakefield. 

In Lancashire Mr. Woods, the miners’ candidate for 
Wigan, disclaims all knowledge of ‘‘socialism” and 
‘current modern thought.” He is content to become 
member for the Ince division on the trade union ticket, 
and then to study the mysteries of these abstruse 
subjects. 





The August number of the Jronworkers’ Journal 
reports that Mr. Wm. Whitwell has awarded 10 per 
cent. advance on the 36-lb. rail, which he finds to be 
advantageous to the firm of Messrs. Bolckow, Vaughan, 
and Co, This advance is to be paid to straighteners, 
dressers, grinders, and drillers, and is to be in addition 
to the present scale per ton under the head of 11.33d. 
er ton. 

Messrs. ~Palmer and Co., of Jarrow, decided to 
appeal against the decision of the Board of Conciliation 
Committee on the ‘‘ Jarrow 20-in. bar and angle mill 
case,” as decided on June 5. Messrs. Palmer and Co. 
regard the decision as adverse to their interests. Ata 
late date the firm withdrew the notice of appeal. 

At the Barrow Steel Works the workmen have 
agreed to submit to a reduction of 34 per cent. rather 
than go to arbitration on the question. The reduction 
will continue in force until the end of the present 
month, when the rates of wages are to be submitted 
to Dr. Spence Watson with the view of fixing a sliding 
scale. 

The secretary of the Iron and Steelworkers’ Associa- 
tion, Mr. E. Trow, at a meeting recently held at 
Workington, said: He had had twenty-two years’ 
experience of a board of conciliation and it worked 
splendidly. It had entirely abolished the old system 
of ruinous strikes and ill-feeling. Boards of con- 
ciliation acted fairly to both parties, prevented 
difficulties and losses, brought labour and capital into 
friendliness and harmony, and made the wheels of 
progress and of trade run smoothly and more regularly. 
This is the experience of one who has had more expe- 
rience of these boards than any living man amongst 
the working classes. 





American Citres.—The population of the ten principal 
cities of the United States is returned as follows: New 
York, 1,629,227; Chicago, 1,086,000 ; Philadelphia, 
1,040,499; Brooklyn, 816,000; Baltimore, 437,500; St. 
Louis, 435,000; Boston, 417,770; Cincinnati, 315,000 ; 
San Francisco, 300,000 ; and Pittsburg, 250,000. It will 
be seen that Chicago, which ranked fourth among 
American cities in 1880, now occupies the second place in 
respect of population, 
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ON STEEL RAILS, CONSIDERED CHEMI- 
CALLY AND MECHANICALLY.* 


By Mr. Curister P. SanpBere, of London. 
(Concluded from page 144.) 


II. Steg RAILS CONSIDERED MECHANICALLY. 


Heavier and Harder Rails for Safety.—In his address | 
at the last meeting of this Institution the President paid 
the author the compliment of referring to his efforts to 
improve the design of flange rails, and said: ‘* We in 
England have gone on increasing the weight of the rail 
to meet the greater weight of engine, and have added 
sleepers in proportion until 2 ft. 6 in. to 2 ft. 8 in. is now 
the distance from centre to centre ; but some of our foreign 
neighbours, notably the Germans, are still a long way 
behind us, notwithstanding they have equalled us in the 
weight to be carried on a pair of wheels,” In 1885 the 
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laid 10,000 to 15,000 tons yearly on their roads, amounti 

now toan aggregate of nearly 50,000 tons. In Table ITI. 
is given a comparison between weight of engines and 
weight of rails shown at the Paris Exhibition last year; 
and it is interesting to find how all French railways have 
of late years increased the weight of their rails, the Paris, 
Lyons, and Mediterranean up to 941b. per yard. The 
conclusion that in England there is light rolling stock on 
heavy rails, while on the Continent generally it is the 
opposite, isa clear argument for the necessity of introduc- 
ing heavier rails on the Continent. But the most forcible 
argument is that the difference in price of old and new 
rails is so small. For instance, six months ago the price 
in England of old rails was 4/. per ton, and now the price 
of new rails is only 5/.; thus four-fifths of the value can 
be realised after wearing them out, if bought and sold 
ata proper time. The Swedish Government railways, 
for which the author is consulting engineer in regard to 
rails, have actually availed themselves of this favourable 





how any one can doubt it. In an address delivered in 
Vienna on December 7 last, by Herr Von Hornbostel, 
before the Austrian Society of Engineers, the following 
remarks occur: ‘In England eens are many trains 
which have as of 52 to 68 miles an hour; in France 
and Belgium they can travel 50 to 56 milesan hour; while 
our fastest trains in Austria barely reach 40 miles an 
hour.* It is easy to see then that we have much tolearn 
from our neighbours. But the safety of the train must 
be preserved while the speed is being increased; and I 
claim that this question of safety prevents our increasing 
the speed, while the roads remain in their present condi- 
tion. All railways running faster trains than in Austria 
have betterroads. The English engineers lay their heavy 
rails in ye chairs. The French trains run over 92 lb. 
rails, and the sleepers are spaced closer than here. The 
Belgians have the Goliath rail, 106 Ib. per yard (53 kilos. 
per metre). Our own rails have the following weights 
per yard: 
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author gave a paper to the Institution of Civil Engi- | 
neerst describing his first design of Goliath steel rail | 
of flange section, weighing 100 Ib. per yard; and in| 
1889 another on the use of heavier rails, arguing the | 
necessity for a baseplate, Fig. 3. The only safe way to | 
increase the hardness is to increase the weight of the rail | 
at the same time, making it both heavier and harder ; but 
to make it harder alone is to run a great risk of fractures, | 
notwithstanding the strong temptation to try to obtain | 
more wear or economy without increased outlay ; and it 
is just here that the soundness of the theory adopted for 
the Goliath rail comes out. Heavier rails can be made | 
harder with safety from fractures. It was thisargument, | 
added to the necessity of greater stability of the road, 
that induced the Belgian State Railway to make the first 
trial with the Goliath rail in 1886; and they have since | 





* Paper read before the Institution of Mechanical 
Engineers. 

+ ‘*On Rail Joints and Steel Rails ;” Proceedings of 
the Institution of Civil Engineers, vol. Ixxxiv., 1885-6, 
page 365. Stahl und Eisen, 1886. Revue Universelle, 
1886. ‘On the Use of Heavier Rails for Safety and 
Economy in Railway Traffic ;” Proceedings of the Insti- | 


tution of Civil Engineers, vol, xcv., 1889, page 354. 












period for selling their old rails and getting new rails at | 


the above prices. In fact now-a-days the true economy 
for users of steel rails is to have plenty of metal in the 
rails, thereby saving cost of maintenance : just the reverse 
of what was the case twenty years ago, when steel was 
three times the price it is now. 

A singular coincidence happened a few months ago. 
At the same time that it was decided at a railway con- 
ference at Rome, in January last, that ‘‘ trains de luxe,” 
corresponding with our trains provided with dining and 
sleeping cars, should be established between all — 
towns on the Continent. Another congress was held at 
Diisseldorf, where one German State Railway authority 
declared that the rails were heavy enough and the roads 
good enough. But the ‘‘trains de luxe” mean heavier 
carriages, heavier engines, and greater speed, all of which 
can be put in operation in a short time; whereas to 
strengthen the road in proportion to this greater strain 
would take from ten to twenty years, and as yet no com- 
mencement has been made. . 

In Austria, the Goliath rail, Fig. 2, has found more 
support, and the Nestor of iron and steel in that country, 
the venerable Professor Peter Turner, writes that the 
simplest reasoning would be enough to uphold the neces- 
sity of the Goliath rail for heavy traffic, which to him is 


| so clear and simple a matter that he cannot understand 
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Royal State Railway ... oh, 
State Railway ... pe mS Pe 704 
King Ferdinand Northern Railway 70 
Southern Railwav _... a ‘al 693 
North-Western Railway... a 67 


In the accompanying diagram (see above) the growth of 
our express trains is shown; the weight given includes 
that of the locomotive and tender.” 

Thus in Austria engineers seem aware of the desira- 
bility of using heavier rails; and it seems astonishing, 
when French private railways have followed the example 
the Belgian State railways, that German State railways 
should remain without heavier rails for their roads. 

Flange Rail without Baseplate.—As English railways 
rank first in respect to safety, economy of maintenance, 
and speed, they were naturally regarded at the Paris 
congress as the best for high speed and heavy traffic. 





* In Messrs. Foxwell and Farrer’s book on “ Express 
Trains, English and Foreign,” the Austrian speed is given 
as 29 to 39 miles per hour excluding stops, and 20 to 37 
including stops. Their definition of express trains is 
29 miles per hour for foreign railways and 40 for English, 
including stops. 





' 
! 
| 
{ 








172 


ENGINEERING. 


[Aue. 8, 1890. 








Even the double-headed rails and chairs laid on half the 
railways in France, although the rails are somewhat old- 
fashioned, were conside superior to the flange rail. 
In England some flange rails have also been used in 
old days on branch lines with light traffic, but most 
of them have been replaced by rails of the double or 
bull-head form usual in this country. An interesting 

per has this year been written in “‘ L’Industrie Mo- 
Sern” by M. Flamache, engineer of the Belgian State 
railways, balancing the pros and cons of the two plans ; 
but he forgets that there is no choice, or at least 
very seldom, inasmuch as a change of system could 
hardly be carried out. For a heavily worked railway to 


Tas_e III.—Comparison between Weight of Rails and of 
Engines. 
F=flange rail. G=Goliath rail. D=double-headed 
rail. B=bull-head rail. 





Rails. Engines. 
Railways. Description and Weight | Weight in Tons and 
in Pounds per Yard. | Number of Wheels. 
France. Centres of sleepers 3 ft. 
Nord {| F 60 without baseplate 1% 43}, 474, 513, on 
sa * (| F 86} in 1887 8 wheels. 
Est § | F 60 without baseplate | 42 on 6 wheels. 
_, ** (| F 883 in 1887 49 on 8 wheels 
or (| D 60 with chairs | 1 38}, 414, 48, on 4 
**<1 D8 in 1889 _ ) wheels and bogie. 
Orléans .. ; : > = — | ; 51, 55, on 8 wheels. 
Etat et Midi . | D 76 with chairs 54 on 8 wheels. 
Paris, Lyon, {| F 68; F 78 in 1888 


Méditerranée (| F 94 in 1880 with base-| 53, 57 on 8 wheels. 
Belgium, plate. 
F 68 without baseplate 
Etat a. { G 105 in 1886 with base-| }49, 52 on 8 wheels. 
plate 
Grand Central 


Italy. 


F 68 without baseplate | 520n8 wheels, 

F 72 without baseplate 47 

F 84 in 1889 . 

England. Centres of sleepers, 
2 ft. 6 in. 


B 90 and B 82; with 
<a chairs 40 lb, to 50 ot hae on 6 wheels. 











each 

Great Northern ..| B85 | 42 Ditto 
Midland .. ..| B85 | 43 Ditto 
Great Western ..| B86 | 42 Ditto 

» Eastern ..| B86 42 Ditto 
North me .-| B90 43 Ditto 
South at ..| B84 42 Ditto 
London, Chatham, | 

and Dover ..| BS4 |} 42 Ditto 

America, Centres of sleepers 2 ft.| 


Pennsylvania { | F a without nat so ny heels with 

{ ) 
exchange its flange rail for a double or bull-headed rail 
with chairs is almost an impossibility ; therefore it is not 
a question of choice, as in constructing a new line. Hence 
even those, who in Paris recommended the English plan 
as the best, preferred themselves to strengthen their own 
lines by the adoption of heavier flange rails to correspond 
with theirincreased traffic. Every railway will have to 
keep toits own form of rail, whatever may be the opinion 
about the best. 

Goliath Flange Rail with Steel Baseplate and Steel 
Key.—Then comes the question whether, by adopting 
heavier flange rails with steel baseplates of equal surface 
to the chair, a road cannot be made as good and strong as 
on the English plan. As to the cost, a small saving ma 
be counted upon for the Goliath flange rail, Fig. 3, wit 
large steel baseplates weighing 13 lb. each, Figs. 4 and 5, 
which latter cost only two-thirds of the chairs. But, be 
that as it may, the main question whether as good and 
strong a road can be obtained will be answered by the 
Goliath rail already adopted on the Continent. There is 
also hope of a fair comparison in England from a trial of the 
Goliath flange rail with steel baseplates and steel keys, 


all made at the Barrow Steel Works; this trial is now] 4 


being made on the Furness Railway, thanks to the 
managing director, Sir James Ramsden, and the engi- 
neer, Mr. Stileman, Hitherto the flange rail laid in 
England has had but a poor chance in competing with 
the double or bull-headed rail, because nowhere has it 
been of equal weight, nor has its section been of good 
form for fishing the joints, nor has it had a steel base- 
plate. America, where flange rails only are used, shows 
that plan of road to great advantage ; for even admitting 
that their flange rails are weak, although they have latel 
increased their weight from 60 lb. up to 801b. per yard, 
their speed is quite as high as on the Continent of 
Europe, and their freight tariff is only half that of the 
English railways, and stil] they pay a dividend. There 
is ample room, however, for increasing the weight of their 
flange rails still further, even up to 100 lb. per yard, 
before they reach the cost of the English lines, notwith- 
standing that the centres of the sleepers are only 2 ft. 
apart on the American roads, instead of 24 ft. on the 
Ring lish. 

While the author has no idea of introducing the flange 
rail on English lines, any trial of that plan in this country 
for the sake of comparison would greatly benefit both the 
foreign railways and the English steel rail trade gene- 
rally, if it could be proved that by means of the Goliath 
rail with baseplate as good and strong a road could be 
obtained as by the present English plan ; for heavier 
flange rails would then necessarily be adopted abroad, 
wherever the traffic has grown beyond the capacity of the 
lines originally constructed with light flange rails, and 
would thus benefit all such railways and the rail trade. 

Double-Headed and Bull-Head Rail with Chairs.—In 





now briefly one theimprovement ofra and perma- 
nent way during the last thirty years, a just tribute 
cannot but be paid to our member, Mr. R. Price- 
Williams, for his valuable work in this direction. Thirty 
— ago the railways in England were laid with double- 
eaded rails ; but it was soon found that the chair wore 
the rail too much to be turned, so it was converted to the 
bull-head section, pa increasing in weight up to 
90 lb. per yard. No doubt the increase will go on; and 
the author erg! shows his joint for a 100 lb. _bull- 
headed rail, which he recommends for all railways 
having excessive traffic, such as those in and about 
London. The vibration complained of by residents in 
the neighbourhood of the Underground and other rail- 
ways, would be much remedied by a rail strong enough 
itself to carry the load, and so to distribute it over man 
more sleepers ; instead of the present weaker rail, whic 
bends under the load, and shakes the whole road bed 
and the neighbouring ground as well. Moreover the 
costly maintenance and frequent repair of the weak rail 
would thereby be much diminished, and the consequent 
saving would soon repay the small increased cost due 
to the increased weight of rail. With a good chair this 
rail would be regarded as the perfection of permanent 
way ; and it is satisfactory to know that its adoption is 
under consideration on the District Underground Rail- 


way. 

Development of Flange Rail.—But, as already pointed 
out, heavily worked railways having flange rails would 
prefer to strengthen their present section of rail, rather 
than change it for a different form. It may be well, 
therefore, to consider what the flange rail road formerly 
was, what it now is, and what it might be. When the 
author came to this country, thirty years ago, to inspect 
flange rails for the Swedish Government he made the 
improvement of the rail itself his special study. But he 
has since found out that he began improving at the 
wrong end, that is, from the top instead of from the 
bottom of the rail ; and he is glad to have an opportunity 
here, as he had at the Paris congress, of correcting this 
error. The beginning ought to con been made at the 
base, by fixing the rail to the sleeper more firmly ; instead 
of this he began by improving the rail joint, as then the 
most apparently weak point. Iron rails were then used 
of a pear-shaped section, with which it was impossible to 
get any vertical stiffness in fishing with plain fishplates ; 
and the joint was therefore supported by a sleeper with a 
soleplate. But as this acted like an anvil the badly 
welded rail ends soon became flattened and split like a 
broom. The sleeper was then taken away, and the joint 
was suspended between twosleepers. In order to obtain 
greater stiffness of the joint the fishing angle had to be 
altered and the rail section to be reconstructed. As the 
result of his experiments the author published in 1870 his 
first series of standard sections for iron rails, giving a 
width of base equal to the height, and a fishing angle of 
11 deg. for both top and bottom edges of the fishplate. 
On comparing the section of the former 80 lb. iron rail 
with that of the present 100 lb. Goliath steel rail, 
Fig. 2, designed with due regard to latest experience, 
it will be seen how little in reality is the difference in 
his design after these twenty years. When steel came 
into use for rails it became necessary that the form of 
section should be so modified as to take advantage of the 
nature of the new material in rolling ; and the author was 
led to publish in 1878 a further series of standard sections 
for steel rails, with the height slightly greater than the 
width of base, and with a fish joint of either angular or 
ys section, the fishing angle being increased from 
11 deg. up to 15 deg., as shown in Fig. 2. The fish joints 
in the former series of standard sections for iron rails 
gave only one-third of the stiffness of the solid rail; 
but the new angular fish joint gave two-thirds, and the 
deep fish joint gave stiffness equal to that of the rail itself. 
Both these later joints were tried on a large scale upon 
the Swedish State lines, and the one of angular section 
was there preferred to the deep joint, owing to the severity 
of the cold in winter. This has been the experience else- 
where as well; so that the angular fish is now the joint 
mostly used for flange rails, whereby notching of the rail 
ange is avoided. But the deep fish found preference in 
England with the bull-headed rail section, and has proved 
a great boon for realising the present degree of perfection 
in obtaining a line of continuous stiffness. Great as is 
the advantage both to producers and to users of having 
standard rail sections, these are nevertheless not an 
unmixed benefit, as they naturally tend to check the free 
pores of science. The author’s sections have however 

n rolled to the extent of several millions of tons, or in 
larger quantities than any others, simply because they 
have been designed with due regard both to producers and 
to users, and are available for adoption by any one, being 
free from royalty or other charges. 

American Flange Rail.—America has of late worked 
hard and in a very practical manner to establish fixed 
standard sections, by appointing a committee for the 
purpose; and their full report* just published will doa 
great deal of good to American Engineers and rail- 
makers. If the International Railway Congress in 
Europe would undertake such a task it would be of im- 
mense value. The main feature of the American 
standard rail sections is that the —_— is equal to 
the width of base, while in Europe the height is much 
greater than the width of base. This makes the sole- 
plate all the more needed in Europe ; but the author is 
convinced that it will before long be needed in America 
as well, although their — system of rolling stock is a 
great advantage in saving their track. 


* “Final Report of the Committee on the Proper Re- 
lation to each other of the Sections of Railway Wheels 


and Rails.” Transactions of the American Society of 
Civil Engineers, vol. xxi., October, 1889, 





Another feature of the American standard section of 
rail is a flatter top, say 12 in. radius, and a sharp upper 
corner of the head. There is even one enthusiastic advo- 
cate for an absolutely flat rail-head and cylindrical wheels. 
The 12-in. radius for the top may suit Europe as well ; 
but even if any rail-head were made quite flat-topped it 
would soon wear down to even less than a 12-in. radius, 
since the present conical tyres, worn toa rounded section, 
could not all be converted in a moment into cylindrical 
wheels. The sharp upper corner of 3-in. radius no doubt 
suits the American bogie vehicles; but as not half the 
rolling stock in Europe is yet fitted with bogies or radial 
axle-boxes, it seems ‘better to round the top corner a 
little more, so as not to risk running off on the curves, 
The lower corner of the rail-head is rounded with 3 in. 
to 3; in. radius in America. This corner the author now 
makes quite a sharp edge, in order to get the full bearing 
for the fishplate ; and he finds there is not the slightest 
difficulty to the maker. With this improved bearing of 
the fishplate, the rail joint with angle fishplates can be 
made equal in strength to the solid rail, as in the speci- 
mens exhibited. he great difference in the head of 
the Goliath rail is that it is made both wider and thinner 
than in the American rails generally, and has vertical 
instead of sloping sides, whereby two objects are at- 
tained: firstly, greater perma because the thick 
narrow rail-heads have worn badly in consequence of 
their interior being less compact than the surface ; and, 
secondly, the wider rail-head approaching to the width 
of the wearing surface of the tyre will give greater 
tractive power to the engine, and diminish or supersede 
the necessity of turning up both engine and carriage 
tyres. The latest section of the Goliath rail is accord- 
ingly made with 3-in. width of head, for both flange and 
bull-head section. 

Base of Flange Rail, and Fixing to Sleeper.—In respect 
lastly to the most important part, namely, the base of the 
flange rail and the mode of — it to the sleeper, there 
is here a very great difference from the chair, and the 
author regrets that most engineers have made the same 
mistake as himself in not beginning earlier to strengthen 
this part of the road ; for walle the rail joint is certainly 
a weak part of the road, the base is the weakest, as 
regards both safety of gauge and economy of sleepers. 
Happily a stir is now at last i inning to be made in this 
matter upon the Continent. aluable experiments on 
the stability of the rail both vertically and horizontally 
have been made by Mr. Britre, engineer of the Orleans 
Railway. Several voices besides the author’s were heard 
at the Paris Congress in favour of baseplates. Mr. 
Bemelmans, engineer of the Belgian State railways, 
spoke strongly on the subject; and in reporting upon the 
pressure exerted on the rail by the rolling stock, he 
remarks that, with the heavy engines now used, each axle 
may carry 15 tons dead load or 74 tons per wheel, while 
this load in running might from various causes be momen- 
tarily even double, or 15 tons per wheel. On a curve he 
considers that, besides the vertical pressure of 15 tons, 
the horizontal pressure on the outer rail may be half as 
much; and he calculates that the pressure of the outer 
rail on the sleeper is as follows: For the flange rail of 
the section used on the Northern Railway of France, 
pe arg 86 lb. per yard and laid direct on the sleepers 
without baseplate, 6.3 tons per square inch; for the 
Goliath rail of the section used on the Belgian State 
railways, weighing 105 lb. per yard and with baseplate, 
1.0 ton per square inch. On a straight line he calculates 
the pressure on the sleeper in the same three cases to be, 
on the Northern Railway of France 1.3 ton per square 
inch ; on the Belgian State railways 0.4 ton; and on the 
London and North-Western Railway 0.16 ton per square 
inch. These figures explain why with a large traffic the 
sleepers, even of oak, where the rail is without base- 
plates, are literally cut under the rail base, and are early 
rejected, not because they are decayed, but because the 
pressure is too great and the fastenings of wood screws 
or spikes are not strong enough to hold the rails to the 
gauge. On the Paris and Lyons Railway, Mr. Michel, 
engineer of the permanent way, has taken to ee $ 
the need of which is also proved in his report at the con- 
gress on the lines carrying express trains. With sleepers 
of softer wood than oak, such as fir or cedar, how much more 
valuable will the baseplate be. No lengthened argument 
is wanted to show the necessity of the baseplate for flange 
rails ; all that is needed is to use common sense, remem- 
bering that a flange rail with base 5 in. wide, the widest 
that can be conveniently rolled, has not half the bearing 
surface of a chair on the sleeper. With comparatively 
light traffic the steel rail will last a long time, say thirty 
years; and in such cases it may fairly be asked why it 
should be made heavier so as to last fifty years. But the 
fir sleeper does not last more than seven years, and what 
is worse it is attended with great trouble in maintaining 
the gauge. Here, therefore, the baseplate will be beneficial, 
only it must be large enough to give nearly as much bear- 
ing surface as the chair, and thick enough not to bend, 
and must be fixed to the sleepers beforehand, like the 
chair, as shown in Fig. 3; and the rails must be fixed 
to the baseplates by steel keys, as on metal sleepers, so 
as to obviate the necessity for extreme accuracy in the 
position of the holes in the baseplate for the spikes and 
for the width of the rail base. veral railways are pro- 
gressing in this direction with advantage ; and in view of 
the trials now being made on the Furness and other rail- 
ways, it may be hoped that, even with the flange rails and 
steel baseplates, if a like the same cost be spent 
upon this plan, an approach will soon be made to the 
good English roads. 

Influence of Speed on Safety and Economy.—As to speed 
the author found by calculations made twenty years ago, 
that the cost of construction of the different Swedish rail- 
ways was very nearly in ae to the speed actually 
run on them ; and in Table III. is shown the widely differ- 
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ing proportion between weight of engines and weight of 
rails on the Continent and in England. In America this 
difference is still wider; engines of 60 to 70 tons and 
trains of 2000 to 3000 tons are carried upon a compara- 
tively light road ; there, however, the rolling stock is all 
on bogies, and also the weight is distributed on many 
more axles than in Europe, and the speed is lower. Thus 
the speed seems to be all important in regard both to 
safety and to economy, the American freight tariff, as 
already stated, being only half as high as the 
English. The distribution of the weight upon a 
reater number of axles, so as not to exceed a certain 
oad upon each, seems to the author to be a true principle, 
only so long as the speed is slow. With high speed, say 
60 miles an hour, he is of opinion that the rail between 
the supports of the sleepers has no time to regain its 
original position between the passage of each wheel and 
hardly between that of each carriage ; so that the weight 
of the whole train, or at least of the whole engine, acts 
like one single blow upon the rail from one rolling ball ; 
and therefore it is the total weight of the engine that 
should Le ge J be taken into account when running at 
high 8 , and not the weight per wheel or per axle. 
ith slow speed it is quite different ; and when serving 
his time with our President at Cardiff the author re- 
members learning from him that the reason why he could 
take such heavy coal trains on the Taff Vale Railway 
without breaking the rails, was that the average speed 
was not more than 12 miles an hour. The extended expe- 
rience of the President since that date enhances the 
value of his views on the effect of the rolling stock upon 
the rail, both as to safety and as to economy ; and in fol- 
lowing the lines of his recent admirable presidential 
address on the locomotive engine from almost its infancy, 
the author has much pleasure in giving his own experi- 
ence on the rail question, after inspection of very large 
quantities. The present paper he hopes may be regarded 
as an expression of gratitude to the President for his un- 
varying kindness during a friendship of thirty years ; 
and of the wish that the engineers of the two different 
departments, the rolling stock and the permanent way, 
may persevere in working together for the common good. 





THE SHEFFIELD WATER WORKS.* 
By Mr. Epwarp M. Eaton, Engineer. 


THE town of Sheffield is supplied with water by gravi- 
tation from the elevated moorlands lying to the west and 
north-west, the gathering grounds forming part of the 
western slope of the backbone of England. The rainfall 
has been continuously gauged for the last fifty-four years, 
and averages rather more than 40 in. in depth per annum. 
Of this it has been ascertained from actual experience 
that during a period of three consecutive dry years nearly 
20 in. can be collected, stored, and distributed. 

The system of reservoirs may be divided into the high- 
level and the low-level, the distinction having reference, 
not to absolute height above the sea, but to the means 
available for conveying the water from the storage reser- 
voirs into the various service reservoirs near the town. 

High-Level Reservoirs.—The high-level reservoirs are 
situated at Redmires, about six miles in a direct line from 
the centre of the town, these reservoirs being among the 
earliest of the large works constructed by the late Water 
Works Company. They consist of three reservoirs— 
the Upper, Middle, and Lower Redmires—with the 
Oaken Clough Dam and Catch-water. They receive the 
flow from 2108 acres of drainage area, and have a total 
storage capacity of 670,000,000 gallons, the gathering 

round comprising the upper part of the valley of the 

iver Rivelin. The water from the high-level reservoirs 
is conveyed down a watercourse, open for the greater 
part of its length, but covered in at the lower end, into 
the Hadfield or Crookes service reservoir having a 
capacity of more than 21,000,000 gallons, whence the 
supply is taken for the higher parts of the town. 

Low-Level Reservoirs.—The low-level system comprises 
two reservoirs upon the River Rivelin, originally con- 
structed for mill compensation purposes, in consideration 
of water taken from the high-level system. Under the 
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Grounds. 
Reservoir. | Capacity. yon 
High-Level. ; | gallons acres 
Redmires upper ae | 843,000,000 
= middle | 187,500,000 
a lower | 139,500,000 
Total of high-level .. | 670,000,000 2,108 
Low-Level. 
} 2 Rivelin upper | 48,500,000 
River Rivelin; ,, lower ..| — 175,000,000 2,870 
Depositing pond ..! 000,000 
Agden +» ae{ 629,000,000 2,999 
ne ‘lay J Strines ae = 513,000,000 2,890 
River Loxley) Date Dike |. | 486,000,000 1,089 
Damflask | 1,158,000,000 3,747 
Total of low-level | 3,017,500,000 13,595 
Total of high-level and low-level... 3,687,500,000 15,703 





Sheffield Water Works Act of 1853 these Rivelin reser- 
voirs reverted to the Water Works Company, compensa- 
tion to the stream being provided for by the flow, over a 
notch gauge or weir, of 7 cubic feet per second during 
twenty-four hours of every working day. The other por- 
tion of the low-level supply is composed of four reservoirs 
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in the adjoining valley of the River Loxley, these being 
the Strines, Dale-Dike, Agden, and Damflask reservoirs. 
There is also upon the River Rivelin, immediately above 
the mill-compensation gauge, a small reservoir called the 
Depositing Pond, constructed for the purpose of regu- 
lating the flow of water for the mill gauge. The total 
capacity of the low-level system of storage reservoirs is 
more than 3,000,000,000 gallons, details of which are shown 
in the accompanying Table, which also shows the area of 
watershed draining down to each system of reservoirs. 
The water collected in the Strines, Dale-Dike, and Agden 
reservoirs is conveyed through a tunnel, passing under the 
high ridge which divides the Loxley from the Rivelin 
watershed ; and uniting at the depositing pond with 
the water from the Rivelin reservoirs, passes through a 
conduit and tunnel to the service reservoirs at Crookes- 
moor lying immediately west of the town. 

In the valley of the River Ewden, lying immediately 
north of the Loxley valley, the Corporation of Sheffield 
have power to construct two other reservoirs, namely the 
Broomhead and Moorhall reservoirs, for receiving the 
flow from a drainage area of 6496 acres; but these works 
have not yet been commenced. 

Summary of Supply.—The total drainage area of the 
works is 15,703 acres. The total available water during 
three consecutive dry years is 19,460,000 gallons per day, 
of which an average of 9,113,472 gallons per day has to 
be sent down the streams as compensation water, leavin, 
10,346,528 gallons per day for the supply of the town an 
district. It will thus be seen that nearly one-half of the 
available supply of water has to be sent down the rivers 
for the benefit of the millowners and other riparian pro- 
prietors. 

Redmires Middle Reservoir.—In order of date the first 
storage reservoir constructed was the Middle Reservoir at 
Redmires. This reservoir has anembankment 1012 yards 
in length, the greatest depth of water being 36 ft.; and 
it is provided with two overflow weirs or bye-washes, re- 
spectively 70 ft. and 104 ft. in length, Water is drawn 
off by means of valves, placed in a masonry shaft and dis- 
charging into the lower reservoir, the valve shaft being 
connected with the bank by a wooden bridge constructed 
in 1834. This bridge is now much decayed, and is on the 
point of being replaced by a bridge made of iron. 

Redmires Lower Reservoir.—The next reservoir in point 
of age is Redmires Lower, constructed in 1847. The depth 
of water is 29 ft., and the length of the bank is 590 yards. 
Here both the water for supply and the flood water are 
conveyed through a valve and overflow shaft into a cul- 
vert passing through the bank, means being provided on 
the outer slope of the bank for passing surplus or flood 
water into the Wyming Brook and River Rivelin; while 
the water required for the town is taken into a gauge 
basin, measured through a notch, and sent down the 
watercourse into the high-level service reservoir. 

Redmires Upper Reservoir.—The Redmires Upper Re- 
servoir, constructed in 1853-4, receives the water from 
its own gathering ground, and also by means of a catch 
water drain, the additional yield of the Oaken Clough 
drainage area. This reservoir has a bank 780 yards in 
length, the water being drawn off by means of two lines 
of pipes 14 in. in diameter laid through the bank, termi- 
nating at theirinner end in a vertical cast-iron valve 
tower or shaft. 

These three Redmires reservoirs may be taken as types 
of the old practice of reservoir construction in this 
country. The predominant features are banks of earth- 
work with a uddle wall in the centre, the depth of water 
rarely cnuidins 40 ft.; and the absence or insignificance 
of masonry or brickwork. 

Rivelin Reservoirs.—The same general features distin- 
guish the next two reservoirs to be described, namely, 
the Upper and Lower Rivelin reservoirs. These two 
reservoirs were constructed under the Sheffield Act of 
1845, to be vested in the miJlowners, who had full control 
over them, and power to draw off water from them as 
they thought fit. They were of a capacity agreed upon 
between the Water Works Company and the millowners ; 
and having a gathering ground far in excess of their 
storage capacity, a bye-pass channel or river diversion was 
constructed, by means of which excessive floods were pre- 
vented from entering the reservoirs, or when these were 
full the whole flood from the drainage area was diverted 
past them. Each reservoir is provided with an overflow 
weir or bye-wash, and water is drawn from them by 
means of a pipe 24 in. in diameter. d 

These five reservoirs, namely the three at Redmires and 
the two on the Rivelin, were designed and constructed by 
the late Mr. John Towlerton Leather, who from 1830 to 
1865 was the engineering adviser of the late Water Works 
Company. Since the latter date the engineers responsible 
for the Toe and important reservoirs upon the Loxley 
have been Messrs. T. and C. a. 

Depositing Pund.—In the Rivelin valley the depositing 
pond, also constructed by Messrs. Hawksley, is princi- 
pally remarkable for its fine overflow weir and bye-wash, 
capable of conveying away the heavy floods which are 
occasionally discharged from the area of nearly 5000 acres 
draining down to this point. 

Agden Reservoir.—In the Loxley watershed, the first 
reservoir constructed was that upon the Agden Dike, 
having a storage capacity of 629,000,000 gallons, the em- 
bankment being nearly 100 ft. high and containin 
900,000 cubic yards of material. The water is drawn o' 
from the reservoir by means of a valve-shaft and a culvert 
laid through the bank, controlled by two valves which 
are worked by gearing upon the top of the shaft. From 
the outlet culvert the water discharges into a gauge basin, 
where provision is made by means of a slot gauge or 
orifice for passing a measured quantity of compensation 
water down the stream. The measuring opening or slot 
is made capable of accurate adjustment by sliding jaws 





of steel, which when adjusted, are locked by two pad- 


locks ; the key of one is in the hands of the clerk to the 

millowners, while that of the other is kept at the water 

works office ; it therefore requires the consent and pre- 

sence of both parties to make any alteration in the mea- 

suring apparatus. The same description of slot gauge is 

a — at each of the four reservoirs upon the 
xley. 

Strines Reservoir.—The Strines Reservoir at the head of 
Bradfield Dale has a bank 418 yards in length, the water 
being drawn off by means of a shaft and aculvert through 
the bank. This embankment, in common with those of 
the other Loxley reservoirs, has an inside slope of three 
to one ; the outer slope is two and a half to one, and is 
strengthened by level benchings. 

Dale Dike Reservoir.—Immediately below the Strines 
Reservoir is the Dale Dike Reservoir, upon the site of, but 
considerably smaller than, the ill-fated reservoir which 
was destroyed by the disastrous inundation on March 11, 
1864. The embankment which was then destroyed crossed 
the valley obliquely, about a quarter of a mile below the 
ae ee nk ; and before the reservoir was completely 

lled with water a landslip led to a settlement in the 
outer slope of the embankment, causing the puddle wall 
to subside and the water to flow over the top of the bank. 
In a few minutes the reservoir was destroyed, and the 
valley down to Sheffield was inundated, causing the death 
of 244 persons, and destruction of an enormous amount of 
property. The water company paid no less a sum than 
373,000/. in respect of injury and loss sustained, the 
disaster being happily unique so far as regards this 
country. 

The embankment for the new reservoir was made 
higher up the valley, in order to avoid the treacherous 
ground upon which the old bank stood ; but it may be 
interesting to state that the pipes which run under the 
old bank, and which were alleged to have caused the 
disaster, are still in the ground, and are as tight and 
— as the day they were laid. The water is drawn 
out of the present reservoir by means of a tunnel driven 
through the solid rock round the end of the embankment; 
two valves are provided, one behind the other, and the 
gearing for working them is placed in a small house near 
the overflow weir ; the outlet from the tunnel is in a line 
with the foot of the bye-wash. This reservoir was com- 
pleted and filled with water in 1875, but was not found 
necessary to be brought into use until the exceptionally 
dry year 1887. 

ther more than a mile below this reservoir, and at 
the junction of the Dale Dike with the Agden Dike at 
Low Bradfield, is the mill compensation gauge, over 
which is passed for the use of the millowners a quantity of 
water equal to 10 cubic feet per second during twenty-four 
hours of every working day. In a small house alongside 
this gauge there is a recording machine designed by the 
writer for the purpose of continuously measuring the 
water flowing over the gauge bar. 

Damflask Reservoir.—Immediately below this mill 
gauge is the tail end of the largest, and in some respects 
most important reservoir belonging to this undertaking, 
the Damflask Reservoir, ares go the lowest upon the 
River Loxley, and has a storage capacity of 1,158,000,000 
— with a depth of water of 85 ft. The water is 

rawn off by means of two culverts through the bank, 
each provided with a valve-shaft on the inner end. 
——7 regard to the great size of the reservoir, the 
embankment is not long; but the works in connec- 
tion with it are enormously heavy and costly. When 
the reservoir is filled with water up to a certain height, 
it has been ascertained that a band of rock upon the 
south side allows the water to pass through the joints and 
fissures, to reappear as a spring at the bottom of the em- 
bankment. It was foreseen that this might prove to be 
the case; but as it was uncertain what the quantity of 
water passing might be, it was considered better to defer 
remedial measures until the reservoir was filled and 
proved. To stop this percolation, a wing trench is being 
cut through the pervious rock into the underlying shale, 
which will 

from passing away. The work being now in progress, 
the members of the Institution visiting the reservoir will 
be able to follow the method adopted. At the foot of the 
embankment is placed the mill-compensation gauge weir, 
having three slots or openings similar to those already 
pws ee ; while in a little | oes adjoining is another 
recording gauge, similar to that at Low Bradfield. 

Distribution.—After leaving the storage reservoirs and 
being received into service reservoirs at Crookesmoor, the 
water is distributed throughout the town and district of 
supply by means of main pipes from 24 in. to 5 in. in dia- 
meter, laid in zones. The services pipes are mainly 4 in. 
in diameter, 3-in. pipes being laid in short streets and 
courts. The total length of the distributing pipes is 
nearly 300 miles. Thetotal daily quantity of water distri- 
ere | is about 6,500,000 gallons, of which exactly one- 
third is for trade and manufacturing purposes, or for 
supplies in bulk to local authorities distributing water 
themselves. 

When water was first supplied to Sheffield under con- 
stant pressure in 1869, the daily consumption was 40 
gallons per head of the population supplied, of which only 
about 2? gallons per heat was for trade puposes. Now, 
and for many years past, the quantity consumed without 
restriction or limitation, for all purposes other than meter 
supplies, has averaged not more than about 13 gallons per 
head per day ; this happy result is due to the rigorous 
rejection, so far as practicable, of fittings and apparatus 
of an inferior character, combined with unceasing vigilance 
in suppressing all unnecessary waste of water. 

Self-Recording Gauges.—At each of the service reser- 
voirs a self-recording gauge, similar in construction to 
those at Low Bradfield and Damflask Reservoir, is fixed 
for the purpose of measuring the water supplied to the 
town. These recorders have been in use since 1878; and 
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the result of their working has been to disclose several 
facts relating to the supply of water, of a character very 
interesting to all engaged in the practical management of 
water works. A diagram has been constructed showing the 
curve of the average draught of water during twenty-four 
hours starting from midnight, for the period of twelve years 
from 1878 to 1889 inclusive; and by notes these results 
into another form, the hourly percentage on the draught 
is ascertained. From the latter diagram it is apparent 
that, so far as Sheffield is concerned, the least draught 
upon the reservoirs is between three and four o’clock in 
the morning, the maximum draught being between 
eleven and twelve noon ; while the fact of the stoppage of 
work for dinner between twelve and one o’clock is strik- 
ingly manifested. The diagram further indicates that in 
ge pened pipes for town supply, although the average 
daily flow through the pipes may be taken at 100, yet 
provision must be made for passing 50 per cent. in excess 
of this quantity. 

In connection with the system of pipes for water supply 
it may be interesting to compare the two specimens of 
pipe exhibited, each being 5 in. inside diameter. One of 
these is the modern cast-iron pipe, as now laid in the 
streets of Sheffield ; the other is a wooden pipe formerly 
used, which was taken out of the ceed a ae May 
last, after having probably lain there nearly, if not quite, 
a century. hese wooden pipes were made upon the 
water works premises, and the last of them was laid about 
sixty or seventy years — 

Quality of Water.—The water supplied to Sheffield 
may be taken as a fair type of the excessively soft 
upland waters supplied to many of the large towns 
in the north of England. The hardness varies at 
different periods of the year, rarely falling below 2 deg. 
of Dr. Clarke’s scale, and seldom exceeding 3 deg. 
The extreme energy displayed by these soft waters in 
attacking metals expo: to their action is well shown 
by the specimens now exhibited of wrought-iron screw 
spindle, nuts, bolts, and washers. These have been 
wholly immersed in the water to a considerable depth for 
a period of more than forty years; and the manner in 
which the pure metal has been eaten away is most re- 
markable. It has been found also that steel blades, such 
as razors, scissors, pocket and table knives, and also files, 
suffer complete deterioration to a considerable depth from 
the surface of the metal, when immersed in the water for 
several years. This has been proved by the recovery from 
time to time from the reservoirs of bundles of such steel 
articles, which have doubtless been placed there in con- 
nection with trade outrages in times past. The steel was 
found to have become converted into plumbago, whole 
bundles of blades being capable of being scraped away 
with a penknife. This fact should induce caution in the 
use of cast steel, when wholly and continuously im- 
mersed in water of this character. 

The Corporation of Sheffield supply water to more than 
320,000 persons. The revenue from water rates is 
90,0007. per annum. ‘The capital cost of the undertaking, 
as shown by the accounts to March 25, 1890, has been 
upwards of 2,115,000/. 

THE PARK GATE IRON AND STEEL 
WORKS.* 

By Mr. Cuarues J. Sroppart, Managing Director. 

Tusk works are situated about 14 miles from Rother- 
ham, and are among the oldest and most extensive works 
in the midland counties. They were commenced on a 
small scale in 1828 by two gentlemen from Sheffield, and 
after passing through the hands of several owners were 
known as the Birmingham Tin-Plate Works. Subse- 
quently they came into the possession of Messrs. Samuel 
Beale and Co., from whom they were purchased in 1864 
by the present owners, the Park Gate Iron and Steel Com- 
pany. 

. Old Iron Works.—The oldest portion of the works is 
situated on the west side of the turnpike road from 
Rotherham to Swinton. The staple industry in the early 
days of Messrs. Beale was the manufacture of iron rails 
for the leading railways in this country and abroad. 
quantity of these rails laid on the Metropolitan Railway 
were case-hardened, that mode of treatment being then 
considered the best for increasing their durability before 
the introduction of the Bessemer process. Since then the 
use of iron rails has practically ceased, and the works 
have been adapted for other purposes. 

At the old blast furnace on this western side of the 
works the original trials were made of ironstone from the 
present field of Lincolnshire iron ore at Frodingham, 
the consumption of which has increased so enormously 
during the past few years. On the same side of the 
works also were rolled the majority of the plates for the 
Great Eastern steamship. 

Plate Mill.—A demand for larger plates having arisen, 
Messrs. Beale erected the present plate rolling mills on 
the east side of the road ; and by means of the reversing 
clutch they were enabled to rcll the very large stern plates 
required for the Great Eastern ship. About 1856 a de- 
mand arose for rolled armour plates, as the hammered 
ones were not found to be very satisfactory. From the 
experience gained in rolling the large plates for the Great 
Eastern, the work was undertaken, and for nearly five 
years the sole manufacture of rolled armour plates was 
carried on at these works. In those days armour plates 
were only from 44 in. to 5 in. thick, and were supplied for 
a large number of the ironclads built during that period. 

The present planing and fitting shop was erected at the 
same time, in order to plane and slot these plates to the 
finished dimensions. Amongst other extensive alterations 
and additions two new blast furnaces and bar mills have 
been erected by the present company. 
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Present Iron Works.—The iron works now consist of 
five blast furnaces, including two at the Holmes, four 
plate and sheet mills, three bar mills, 80 puddling and 

ll furnaces, 180 coke ovens, five steam hammers, 25 
pairs of shears, and other necessary appliances. They 
are capable of turning out per week 1400 tons of pig iron, 
850 tons of iron and steel plates and sheets, 450 tons of 
iron and steel bars, and tons of coke made from 
Barnsley Hards. About 1000 tons of ore per day are 
raised fromthe company’s ironstone mines in Lincolnshire 
and Northamptonshire. The consumption of coal is 
about 1000 tons per day, and the coal is obtained from the 
Barnsley seam, the works being connected 4 rail with a 
large number of collieries in the vicinity. e steam re- 
quired for the 78 engines of all kinds is generated by 85 
boilers, and is nearly all raised by utilising the waste heat 
from the furnaces, ‘There are also the necessary foun- 
dries, pattern, wagon, blacksmith and boiler shops, gas 
works, stables, &c. 

New Steel Works.—In 1887 it was considered advisable 
to supplement the iron manufactures by the addition of 
the manufacture of steel. Operations were commen 
on January 1, 1888, and the first cast of steel was made 
on October 26, 1888. The steel works have been de- 
signed and laid out so as to economise labour as much as 

sible, and to prevent the necessity of taking the steel 

kwards and forwards. The gas is produced by twelve 
8 cwt. Wilson gas producers, from which it is led through 
culverts to the range of boilers, and also to the four 25-ton 
Siemens-Martin steel furnaces ; two of these are for the 
manufacture of steel by the acid process, and two by the 
basic. From the casting pit the ingots are lifted by steam 
travelling cranes and landed upon bogies on the mill floor, 
where they are weighed and charged hot into the reheat- 
ing furnaces ; they are then rolled into slabs or billets as 
may be required. 

Cogging Mill.-—The cogging mill is driven by a nd of 
50-in. reversing engines, coupled up to a pair of 45-in. 
cast-iron pinions, which have straight teeth, 38 in. long 
and 9 in. pitch. The train can be driven at a speed of 
60 revolutions per minute. It consists of one pair of 
36-in. slab rolls 7 ft. long, and one pair of 36-in. cogging 
rolls 9ft. long. Both the top rolls are balan b 
hydraulic power, and so arranged that the slab rolls wi 
rise 30in., thus enabling slabs to be edged and finished 
up to 36in. wide. The cogging rolls will take ingots 18 in. 
by 14 in., and finish any size down to 14 in. square billets 
or 6in. by 2 in. slabs; they are designed to roll the 
various sizes required in the works and for general trade. 
In this mill, without changing rolls, any size of slab can 
be rolled and sheared, from 36 in. wide and 10 in, thick 
to 6 in. by 2in. ; and billets from 10 in. to 14 in. square. 

The slab rolls are fed by 50ft. of live rollers, and the 
large ingots are turned on edge by an apparatns designed 
by Messrs. Davy Brothers of Sheffield. The finished 
slabs are then ri by another series of rollers to the 
a bloom shears, which will cut v4 size up to 36in. 
wide and 10 in. thick. When the slab has been cut, it is 
lifted by a hydraulic crane and weighed on the weighing 
machine ; after which the crane stacks the slabs up, or 
loads them into railway wagons. 

The billet mill is fed by 52 ft. of roller gear, and the 
billets when finished are taken by live rollers, 160 ft. in 
length, to the smaller shears, which will cut up to8 in. 
square. A saw and benches have also been erected in 
this mill, so that it could be made available for rolling 
any large sections of girders or channels, or even rails if 
required. 

Plate Mill.—This mill was specially designed to meet 
the increasing requirements for large plates for marine 
and other boilers, and is perhaps the most powerful and 
novel mill in the country at the present time. It is 
driven by a pair of horizontal reversing engines with 
cylinders 50 in. in diameter and 5 ft. stroke, which run 
at a speed of 80 revolutions per minute and are geared so 
as torun the mill at a speed of 36. The engines are 
coupled toa pair of pinions of the same size as those in 
the cogging mill. 

The train consists of one so of breaking-down rolls 
36 in. in diameter and 7 ft. long ; one pair of finishing 
rolls 36 in. in diameter and 12 ft. long; and one pair of 
hard rolls 30 in, in diameter and 8 ft. long. The7 ft. and 
12 ft. top rolls are balanced by hydraulic power, the ad- 
justing screws of both mills being worked by small 
engines with 7 in. cylinders and 10 in. stroke. 

All the three pairs of rolls in this mill are fed by live 
rollers, so that the largest plate can be worked with ease 
andeconomy. The slabs used in this mill are brought by 
the live rollers from the slab mill, and lifted fing wd 
by a hydraulic crane, and charged direct into the furnace, so 
that a large proportion of the finished material is never 
allowed to get cold from the ingot until the plate is 
finished. The plates whenrolled are examined, and taken 
by a 10-ton overhead traveller to the large shears ; and 
when finished are taken by the same crane to the weighing 
machine, and finally loaded by the crane into railway 
wavons. 

The large plate shears have 10ft. blades with 30 in. 
gap, and are arranged to cut plates upto 1}in. thick and 
to split 7 ft. wide. Plates can be rolled in this mill up to 
11 ft. 6in. wide or 11 ft. 9 in. in diameter, and up to 60 ft. 
in length, according to width and thickness. The large 
rolling mill engines, the shears, and the greater portion of 
the mill and roller gear, were supplied by Messrs, Davy 
Brothers, of Sheffield. A piece off each plateis taken 
to the test-house, which is filled up with s ‘3 , bend- 
ing, and 50-ton testing machines, supplied by Messrs. 
J. Buckton and Co. of 8. 

The hydraulic power for the whole of the steel works is 
worked at a pressure of 700 lb. per square inch, and is 
supplied by a pair of 20-in. horizontal engines, made by 


Messrs. Henry Berry and Co., of Leeds. An additional | pan 


pair with 26-in. cylinders is in course of being supplied by 





Messrs. Markham and Co., of Chesterfield. The steam 
required is supplied ~ a set of eight Cornish boilers 
30 ft. long by 7 ft. in diameter, and six boilers erected 
over the reheating furnaces. At the end of the plate mill 
is placed a large roll-turning lathe with 33-in. centres and 
26 ft. bed. This is served by a 35-ton travelling crane, 
which traverses the whole length of both mills, about 
230 ft., so that any one of the rolls can be taken out and 
put into the lathe with the greatest possible ease. The 
whole of the steel works are covered by a substantial iron 
and slate roof, in bays 56 ft. wide, 24 ft. high at the 
eaves, and 40 ft. in the centre. The total area covered is 
about 2} acres. 
_ Steel Production.—The steel works are capable of turn- 
ing out per week from 700 to 800 tons of steel, and from 
400 to 500 tons of plates. The production could be greatly 
increased by the erection of additional furnaces, as a 
~— larger quantity could be passed through the rolling 
mills. 

Transport.—The necessary material required to carry 
on the whole of the works is taken over the railways and 

s by 7 locomotives, 500 wagons, and 31 horses. The 

total area of the works at Park Gate is 70 acres, and at 
the Holmes 30 acres. The works are connected by sidings 
with both the Midland and the Manchester, Sheffield, 
and Lincolnshire Railways, and have also water communi- 
cation with the ports of Hull, Goole, and Grimsby. 





LAUNCHES AND TRIAL TRIPS. 

THE s.s. Lavinia, launched in the beginning of last 
month by the Ailsa Shipbuilding Company, at Troon, 
ran a fully-loaded trial on the measured mile at Skel- 
morlie on Thursday, 24th ult., and attained a speed 
of 104 knots perhour. This vessel is 142 ft. by 25 ft. 6in. 
by 12 ft. 11in., and is the third of similar dimensions 
built by the Ailsa Shipbuilding Company for Captain 
John Weatherill, of Messrs. kenzie and Co., of 
Dublin. She is built of steel to Lloyd’s highest class, 
and is fitted a steam steering gear and steam wind- 
lass, and will be employed in conveying coals from the 
English and Scotch ports to Dublin. She is fitted with 
triple-expansion engines having 14 in., 224 in., and 36 in. 
cy inders by 27 in. stroke, by Mr. William Kemp, of 

ovan. 


On Friday, July 25, Messrs. Forrestt and Son, of the 
Shipyard, Wyvenhoe, Essex, and Norway Yard, Lime- 
house, London, E., ran on the River Colne a trial trip 
with a steam launch which they have built for service on 
the Upper Congo. Her dimensions are 53 ft. over all by 
9 ft. 3in. br and 3 ft. deep. The draught of water 
with 6 tons on board is only 18 in. The hull is constructed 
of mild Da gpoes steel fitted with cargo hatches for- 
ward and aft, and with a cabin at the after end for accom- 
modation of Europeans. The engines are of the compound 
high-pressure type with a vertical boiler. The hull and 
machinery are designed as lightly as possible for trans- 
port from the coast to Stanley Pool, and only a few parts 
weigh over 60 lb. each. The boiler was bolted together 
for the purpose of the trial. Aftera run of three hours, 
on which a speed of nine miles an hour was obtained, the 
launch returned to the builders’ yard to be taken to pieces 
and packed. 








The new steamer Breidablik, built at the Bergen Engi- 
neering ameeny, Norway, had a most satisfactory trial 
trip on Wednesday, July 2nd. She is built for Mr. Joh. 
C, Gjertsen, and is to some extent intended for the 
Transatlantic trade. The principal dimensions are: 
Greatest length, 201 ft.; breadth, 28ft.; depth moulded, 
133 ft.; depth in hold, 13 ft.; carrying capacity, about 
910 tons, inclusive of bunkers, on a draught of 13 ft. The 
engines are on the triple-expansion principle, with cylin- 
ders 154 in., 25 in., and 40 in. in diameter by 27 in. stroke. 
The boiler is of steel, designed for a working pressure of 
180 Ib. Lg square inch. At the trial trip the engine 
indicated 540 horse-power with 97 revolutions, and gave 
the steamer a speed of about 11 knots, with the water 
tanks filled. 


On_the 29th ult. Messrs. S. M‘Knight and Co., Ayr, 
launched a steel screw steamer, built under special survey 
to class 100 Al in Lloyd’s Registry, to the order of the 
Garnock Steamship Company, Limited, Messrs. Rowan 
and Bain, Ayr, managers. Dimensions: Length between 
perpendiculars, 160 ft.; breadth, 25 ft.; depth of hold, 
12 ft.: 440 tons gross. The engines are triple-expansion, 
and will be supplied by Mr. William Kemp, Govan ; 
cylinders, 14 in., 224 in., and 36 in. in diameter, by 27 in. 
stroke. The vessel is named Burnock. 


On the same day Messrs. David J. Dunlop and Co., 
Ince Works, Port-Glasgow, launched a steel screw tug of 
the following dimensions: Length between perpendiculars, 
65 ft.; breadth moulded, 14 ft.; depth moulded, 8 ft. 
6 in. ; tonnage gross, 50 tons. This vessel has been built 
to the order of Messrs. Flower and Everett, of London, 
and is intended for their service in the River Thames, 
having been constructed to class in Lloyd’s Register A 
‘‘steel” tug, for River Thames, and being specially 
strengthened for the class of work she has to perform. 
The steamer, which was named the William Flower, will 
be fitted by her builders with compound surface-con- 
densing engines of about 200 horse-power. 








_ ‘THe DeLawark.—The estimated cost of removing two 
islands in the Delaware, recently purchased by the 
United States Government, is 1,400,000/., and two com- 
ies propose to build powerful dredges and secure a 
contract for the work, 














Aus. 8, 1890.] 


ENGINEERING. 


175 








‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comritep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the ification Drawings is stated 

et oe ae ae none are mentioned, the 


Specification is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
‘ ée., vy the Communicators _~ given Sorat —_ 

y Specifications ma; tat: at 38, Cursitor-street, 
‘Cheneredane, E.C., pM Fee soe 5 or by letter, enclosing 
amount - J Ftp and postage, addressed to H. ER LACK, Esq. 

The date advertisement of the 
cification is, in each case 
‘atent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
advertisement of the acceptance of a comp specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES, &c. 


20,161. F. Duerr, Muni Germany. Gas and 
Petroleum Motors. (8d. 2 December 14, 1889.— 
In this motor all the mechanism serving to effect the admission of 
air and gas, exhaustion, ignition, and regulation, are operated 
from a disc y, which is mounted on the main shaft vu. Thenozzle 
y} of disc y opens through the lever h! simultaneously the gas valve 
g' and the inlet valve J, while an adjustable bolt actuates the 
ignition slide by abutting against an angle lever kin co-operation 
with a spring f and the nozzle y?, which occupies a different position 
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relatively to nozzle 1, opens the exhaust valve t by aid of the 
lever h2. Regulation is effected by means of the pendulum p, 
which is deflected more or less by the stop y°, according to the 
speed of the shaft wu, ¢.¢e., the faster the shaft wv rotates the more 
energetic will be the contact of y? with p. To use petroleum in 
this engine an evaporator consisting of the evaporator proper a, 
the upright cooling pipe S, and the reservoir H, is incorporated in 
the motor as shown in Fig. 2. (Accepted May 28, 1890), 


A. M. Grant, Kilmarnock, Ayr. Metallic 
Packings for Piston Rods, (8d. 4 Figs.) January 23, 
1890.—The metallic packing consists of rings A composed of two 
segments forced apart, but caused to bear tightly upon the 
stuffing glands D and upon the moving rod B. The rings are 
formed flwith anges E, and two or more are used in the stuffing- 
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box. The pockets C may be filled with asbestos. Around the 
meeting extremities F of two rings isa bevelled ring. Between 
the bevelled rings and the flanges E are springs H, the contrac- 
tive energy of which acts on the rings and flanges, so as to cause 
the packing rings A to bear tightly upon the glands and upon the 
rod. (Accepted May 28, 1890). 


6092. P. Jensen, London. Gs Stout and H. G. Under- 
wood, Milwaukee, Wis., U.S.A.) Ss Engines. 
[8d. 9 Figs.) April 22, 1890.—This invention relates to a rotary 
steam engine in which a disc D, carrying two or more sets of 
cylinders, is secured to the main driving shaft B. When the engine 
is dead, the valve lever is in its vertical position and the disc port 
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j in line with the inlet port of the valve and the bridge s in the 
steam chest. Ifthe valve be opened by moving the valve lever 
to the left, steam will be admitted through a lead into the 
disc port through the channel cl into the cylinders F, Fl, the 
pistons H, H! being on the half-stroke and the pistons at G G1, 
the finish of their stroke. The cylinders F, F1 being off centre 
theengine starts up in the proper direction and steam entering 








through the disc port j passes into the other two cylinders and 
begins to act when the latter have passed the centre on which 


Fig. 2. oe 
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they stood. The disc hub is held tight against the valve by 
a spring P, a washer R being interposed between the spring and 
engine frame. (Accepted May 28, 1890). 


6106. J. C. Wood, Leavenworth, Kansas, U.S.A., 
and C. F., Houston, Albuquerque, New Mexico, 
U.S.A. Valves for Steam and other Engines. (6d. 
6 Figs.) April 22, 1890.—An oscillating motion is imparted to the 
valve B from the main driving shaft so that the ports e, f connect 
the annular space D alternately with the ports a, b, whereby the 
steam in the steam space D can pass alternately to the ends of the 
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cylinder to operate the piston. At the same time the exhaust 
cavity g in the valve B connects alternately the ports b and a 
with one of the exhaust ports according to the direction in which 
the valve B isrunning, so that the exhaust steam passes from the 
port b ora through the cavity g into one of the exhaust ports, 
and _ the latter to the exhaust pipe d. (Accepted May 28, 
1890). 
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MACHINE TOOLS. 


18,994. W. P. Thompson, Liverpool. (4. Beaudry, 
Boston, U.S.A.) Machines for Punc , She » 
and otherwise Working Metals. [8d. 6 Figs.) November 
26, 1889.—a@ is the base of the machine, and a! the overhanging 
head in which is mounted the crankshaft b. On this shaft is 
fixed a spurwheel c gearing with a pinion d on the driving shaft e. 
On the shaft b are set two eccentrics b1, which impart motion to 
two coupling slides which actuate respectively the punch and the 
shears, the mechanism for operating both tools being the same. 
The slide h plays in a bore in the ram / which is mounted in 
guides and counterbalanced by a weight connected to it by a 
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chain n}, a rock shaft ol, and chain ».__A tool carrier p, in which 
is a punch q, is secured in theram/. Mounted in a cross mortise 
in the ram is a slide 7, bevelled and serrated to correspond with 
the face of the coupling slide h. According to the position of 
the slide r, so will the movement of the ram be greater or less. 
To move the slider a treadle z is pressed down, which drives up a 
rack w, rotates a shaft t, and pinion w th , thus pushing in a 
rack s, and the slide r connected to it. On the pressure bein 

removed, a spring on the rack w reverses the movement an 

withdraws the siide 7, A special holder for the article operated 





riage is mounted. D is a curved template rail and is of the curve 
to which the carriage is set to punch holes in the plate. The 
carriage is made in sections F!, F2, F3, F4. The abutting ends of 
each section are of semicircular form, one section overlapping the 
adjoining section. In the centre of each circular end is an orifice 
b through which passes a bolt b! into an orifice in the rail D, thus 
the carriage F can be justified to the curvature of the rail D. The 
sections F!, F?, F3, F4, are clamped in proper position by bolts g 
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adapted to grooves f. A rack H is then secured to the carriage 
and the usual feed mechanism is employed, the feed pawls acting 
on the rack at the point j. a to crossbars on the rails B 
are slides provided with rollers between which the rail D es, 
so that when the rail is placed upon the machine these slides are 
loose and can be adjusted so that the rail D will be guided in its 
travel by the rollers on the slides. E, E are the railson which the 
carriage issupported. (Accepted May 28, 1890). 


5402. W. Ockendon, Sheffield. Adjustable Guides 
and Stops for use in Shaping Boiler Plates. [éd. 5 
Figs.] April 9, 1890.—A is a channelled plate intended for the 
cylindrical furnace of a steam boiler. Al, Al are lines marked on 
the plate for adjusting the position of the guides B and stops C. 
These latter are bars bent to a right angle; each bar is pro- 
vided with a hook at one end taking in a hole in the guide B, and 
with flanges at the other end to clip the guide. An eye-bolt D is 
screwed to the upper part of the stop to facilitate the handling of 
it. The guide B is a bar of iron bent into such a form as to be 


readily secured to the crossbar F by bolts or set screws. At its 
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lower part it rests on a plate under operation. Its outer face is 
made at the proper angle for shearing, grinding, or sawing. The 
guides are secured to the crossbar F which is placed on the plate 
A with the stops up to the respective lines, and it is then secured 
by the screw cramps G. The outer of the two lines, that to which 
the stops are adjusted, marks the limit to which the plate is first to 
be roughly cut, and theinner line, that to which the guides are 
adjusted, marks where the finishing cut is toend. The guide is 
made to such an angle that when the tool is guided by it, the plate 
will be cut to the required angle for welding. (Accepted May 14, 
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4670. O, Imray, London. va T. Gilbert, Malone, N.Y. 
U.S.A.) Electrical Heating Devices for Forging an 
Analogous Machines, (8d. 7 Figs.) March 25, 1890.—The 
object of this invention is to provide rapidly operating means for 
applying the electric current to the blank to be heated. The inven- 
tion is chown pplied to ah nailmaking machine, in which 
A is the main frame, L the roller hammer mounted on the main 
driving shaft, and M thestationary anvil. The blankis fed through 
the nose T by the feeder e. e spring ¢ causes the feeding move- 
ment and the return of the feeder is effected by the rock-shaft X 
through the arm f. Electrodes r, 71 are situated between the 
feeder e and cutters j, k and beneath the rock-shaft m. The elec- 
trodes are mounted upon and properly insulated from arms s, s! 
which are pivotally connected at s? with the frame of the ma- 
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chine. These arms are normally pressed apart by a spring and 
their movement is controlled by inclines ¢! formed on a bar t 
which is pivotted at ¢2 to the main frame. The laterally project- 
ing end of bar ¢ is situated in the path of a tappet ¢3 formed upon 
the side of the cam K. The withdrawal of the blank brings that 
[ape of it which is to be heated into proper position between 





upon is described. (Accepted May 28, 1890). 


5021. F. Rittenhouse, Norristown, Pa., U.S.A., 
and W. H. Dresher, Philadelphia, Pa., U.S.A. Ma- 
chines for Punching and Shearing Curved Plates. 
(8d. 4 Figs.] March 81, 1890.—The object of this invention is to 
construct an adjustable guide table for punting sae shearing 
machines. It is shown applied to a punching machine A, a being 
the centre of the punch. B, Bare rails on which the plate car- 





e r,rl, At this time the cam projection t3 engages 
the end of the bar ¢, presses the inclines t! towards the pivotted 
arms 8, 81, and forces the latter towards each other, carrying with 
them the electrodes 7,71, which are thus brought into contact 
with the opposite sides of the blank, immediately heating the 
latter to the desired degree by the passage of the strong electric 
current in the circuit of which the electrodes are situated. Having 
been thus heated the blank is ready to be fed to the cutting de- 
vices. (Accepted May 28, 1890). 
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FURNACES, &c. 

9301. J. Gill, Edinburgh. Blast Furnacesand Gas 
Producers. (8d. 3 Figs.) June 4, 1889.—A A! is a close- 
topped iron smelting blast furnace with a close-topped gas-pro- 
ducing furnace B in an adjoining chamber C. The blast furnace 
comprises an upper part A, a lower part Al, and an outlet D for 
the waste gases between them which communicates with a recess 

The waste gases, on passing out of the furnace, surround the 
gas-producing furnace B and then leave the chamber C by a down- 
comer F, The gas from the gas-producing furnace Bis conducted 
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by a pipe G to near the top of the blas 
and passes round in a channel H, made in the brickwork, whence 
it passes through openings H! into the furnace, or it may pass 
direct from the pipe G into the recess H?. It then passes down 
through the ores and fuel in the upper part of the furnace, till the 
whole or part of it is drawn off by a recess I communicating with 
a passage J which leads it to a channel K, whence it is drawn down 
through p es K1 by and to the tuyeres L to be mixed with the 
air blast entering the furnace and burnt therewith inside the fur- 
nace. (Accepted June 4, 1890). 


4741. W. A. Gibbs, Chingford, Essex. Kilns for 
Cement, (8d. 6 Figs.) March 26, 1890.—This invention con- 
sists in applying to kilns a water jacket lining for heating the 
water supplied to steam boilers. a isthe water jacket constructed 
of plates b. The space c contains the water. The material to be 


calcined is placed in the central cavity d, and fired in the usual 
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manner from beneath. The jacket @ is provided with pipe con- 
nections ¢, e for heating the water of the boiler. When the kiln 
is employed for raising steam a small portion of the steam may be 
employed for forcing air through the material in the cavity d. 
(Accepted May 28, 1890). 

5804. A. J. Boult, London. (J. W. Bookwalter, Cologne.) 
Converters. [8d. 6 Figs.) April 18, 1890.—According to this 
invention a series of tuyeres are arranged in a straight line, so as 
to deliver the air blast upon one side only of the metal. A is a 
detachable bottom which can be attached to or detached from 
the main body B of the converter by fastenings a, al, all. This 
converter may be either of the fixed or tilting description. In 
the bottom A is a chamber A! for containing the metal to be con- 
verted, also the tuyeres A? (arranged in a straight horizontal line 
and parallel with each other, or in the case of a swinging con- 





verter in a straight line parallel with the swinging axis, and also 
parallel with each other), and that portion of the lining above the 
tuyeres which wastes away the quickest. The air-box C is 
attached to the bottom A, which issecured to the converter body 
by the lugs, pins, and cotters a, a!, a*. The surface A® of the 
lining of the bottom opposite the mouths of the tuyeres is in- 
clined so as to facilitate the returr to chamber A! of the metal 
blown out therefrom. The surface A+ may also be inclined. 
(Accepted May 28, 1890). 

6231. A. Fielding, Stoke-on-Trent. Kilns for Firing 
Articles of Pottery. (6d. 2 Figs.] April 24, 1890.—Ac- 
cording to this invention kilns are constructed with an inner and 
outer wall, and the ‘‘ bags” or flues are made in the form of the 
segment of a cirole. Flues radiate from a central ‘‘ bag” to 
these ‘‘segmental bags.” When the articles encased in saggars 
are placed in the oven e, the entrance a to the oven closed, and 
the fuel in the furnaces lighted, a a of the smoke and heat 

es through the segmetal bags ), the flues c, and the central 
{ x d into the interior of the said oven e, where it accumulates 
and passes from the interior of the oven through apertures f 
ormed in the internal periphery of the base of the crown g of the 








oven into a tapering chi y h, and therefrom into the 
atmosphere, a portion of the smoke and heat also passes from the 
interior of the oven downwards through the apertures 7 formed in 
the bottom j of the oven, through the flues k beneath the oven 
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bottom, then through vertical flues into the said tapering chimney 
h, through the short chimneys a, from whence it escapes into 
the atmosphere. (Accepted May 28, 1890). 


ELECTRICITY. 


18,897. J. G. S. Cunnington,London. Switch fo 
Electrical Purposes. [6d. 6 Figs.) November 25, 1889.— 
The switch consists of a lever A, moved at first by a handle F 
against the tension of a spring B, and then by the ~ chy itself, 
so as to actuate a bridge piece C which carries movable contact 
pieces D. To make contact the handle is turned from one contact 





late G towards the other Gl. This causes the horn f to 

ear against the projection a and the lever A to move in opposi- 
tion to the spring B. When the dead point of the spring has been 
passed the lever A will be forced by the spring itself against 
the end of the bridge piece C and cause contact to be made. To 
break contact the handle is turned in the opposite direction. 
(Accepted May 28, 1890). 

5219. F. V. Andersen, Catford, Kent. Electric Arc 
Lamps. [8d. 5 Figs.) April 3, 1890.—The current is led to the 
carbon-holders 1 and 8 by means of conducting cables 6 and 12 in- 
sulated from each other, which pass in opposite directions over a 
pulley 7 from which the holders are supported, and through which 
they are ically cc ted. The circuit of the lamp is from 
the positive terminal 28 through the electro-magnet 22 to the bear- 
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ing 16, pin 14, cable 6, positive carbon-holder 1, carbons, negative 
carbon-holder 8, cable 12, pin 15, bearing 17, main solenoid, to 
the negative terminal 29. The terminals of the fine-wire solenoid 
10 are connected to the bearings 16 and 17, the solenoid 10 bein 
thus arranged asa shunt to the arc. The cores of the eslensll 
are constructed of iron wires supported within or around the tube 
or rod carrying the carbon-holders. (Accepted May 28, 1890). 


6120. C. J. Kintner, New York, Systems of 


Electrical Distribution. (8d. 4 Figs.) April 22, 
1890.—According to this invention a conducting conduit is 
used for the return circuit of all classes of electrical currents 
and the advance currents are carried to the source of consumption 
by insulated conductors located inside of said conduit. Misa 
low tension alternating current generator, generating say 1000 
ampéres at 100 volts in a central station and carried by overhead 
conductors L, L to the street, and into a manhole M H, to the 
primary P of aconverterC. Sisa high tension secondary con- 
verter, for converting the currents into, say, 1000 volts and 100 
amperes, which is conducted by the insulated central conductor 
Bl to the successive conductors C!, &c., in multiple arc, or 
series as desired, back by the return ducting duit, 
B connected directly to earth, and therefore of the same 
potential as earth. The converters C, C! are all in the 








manholes M, H and concealed in insulated converter boxes, the 
conductors L, L and LI, L! being in eachset continuous without 
joints at any point beneath the surface of the earth, with the 
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single exception of the contact joints N in the interior of the con- 
duit B, (Accepted May 20, 1890). 


: MISCELLANEOUS. 
11,091. F. H. Sayer. Jersey City, New Jersey, 
S.A. and Vent-Clo: Devices for Ord- 
nance. (8d. 7 Figs.) July 10, 1889.—The invention consists in 


oe the powder charge in the powder chamber B of agun 
A by means of heat engendered by the sudden compression of a 
body of air contained in the vent hole C Cl. Before firing, 
the piston D is raised by the lever I and sleeve J, thereby 
compressing the spring G and allowing the catches H to en- 
gage {with the collar D%. Air then enters the vent hole through 





the passage D2. To fire the gun the lever I is raised, thus 
forcing down the sleeve J, and releasing the piston D, which by 
the action of the spring G is caused to compress the air in the 
vent-hole, whereby sufficient heat is engendered to explode the 
charge. When the piston is thus depressed the catches K engage 
with the head D4, and hold the piston against its seat C2, thus pre- 
venting the piston being forced up during the explosion. (Ac- 
cepted June 4, 1890). 


6050. J.S. Morton, New York. Means for Propel- 
Vessels. (8d. 7 Figs.] April 22, 1890.—This invention 
consists chiefly in transmitting the full pressure exerted on the 
sm of an engine to the interior surface of a reactionary motor 
y means of a given quantity of water forced into the motor, when 
solidly full of water, by an intermediate force pump, and simul- 
taneously forcing the same quantity of water out of the motor 
through a nozzle in the small end thereof. D are the motors 

















arranged for driving, backing, and steering, and Jou with 
thrust-blocks E and nozzles a. B are the engines and C the pumps. 
The water is supplied to the cylinders of the pumps through the 
orifice W in the bottom G of the vessel, and is forced by the 
engine and pistons of the pumps through pipes, first into the two 
outside driving motors, and then into the two inside drivin 
motors. The — a to the several motors are provid 
with valves for directing the water to the desired motor. (Ac- 
cepted May 28, 1890). 

6139. G. F. Evans, Somerville, Mass., U.S.A. Fric- 
tion Gearing. [6d. 4 Figs.] April 22, 1890.—The essential 
feature of this invention consists in running a loose belt between 
two pulleys, one of which is encircled by the belt. A is the driven 
shaft, B the other shaft, nee which are mounted respectively two 
straight-faced pulleys C, D. The driven pulley C is provided 
with flanges a, a, both being shown removable ; about said pulley 
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are arranged a series of parallel bands b, b, preferably of the same 
length, width, and thickness. Since the length of such belts is 
less than the circumference of the flanges, one of these is removed 
to permit as many belts as may be desired to be slipped about 
the pulley which they loosely encircle. The flange is then re- 
placed, proper pressure is brought to bear bens the belts by the 
pulleys, and upon rotation of the driver the driven pulley is set in 
motion. (Accepted May 28, 1890). 


STATES PATENTS AND PATENT PRACTICE. 
ons with illustrations of inventions patented in the 
United States of America from 1847 to the Bey time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the cffices of ENGINEERING, 35 and 36, Bedford: 
street, Stranc, 
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SHIPYARD MACHINE TOOLS. 
(Continued from page 118.) 
PuNcHING, SHEARING, AND DRILLING. 


Or all the tools that take part in the construc- 
tion of an iron or steel ship, none are more im- 
portant, or have more to do, than the machines for 
punching and shearing, these processes being 
usually combined in one machine. That punching 
—or the forcible detrusion of a circular piece of 
metal to form a rivet hole—has an injurious effect 
upon the metal surrounding the hole is a fact well 
known and admitted, and it has often been said 
that the rivet holes ought all to be drilled. It is 
hardly in our way to refer here to the. relative 
merits of punching and drilling. It is suflicient 
to say that drilling appliances have net yet 
appeared that can at all compare with punching 
apparatus in rapidity and cheapness of working. 
A good punching machine will make from 40 to 50 
holes per minute in a thick steel plate. Where is 
the drilling machine that will approach that with a 
single drill? Rivetted work requires that the rivets 
should always be of a diameter in excess of the 
thickness of the plate rivetted. That such is the 
case is fortunate for the punching machine, for if 
it were otherwise punching tools would be of little 
use. The steel punch has not yet been found that 
will force its way through a cold iron plate of much 
greater thickness than its own diameter—at all 
events at the speed at which punching has ordi- 
narily to be done. We have known a }§ in. 
punch, of specially good steel, to perforate 
an iron plate 14 in. in thickness, and make 
a few holes. But no punch could continue 
to do such work for any length of time with safety. 
If the punch should crush or double up in a machine 
with a heavy flywheel, revolving at a high velocity, 
in all likelihood a very serious breakdown of the 
machine would take place. Happily such small 
holes, relatively to thickness of plate, are seldom 
required, and when in rare cases they are, it is 
always the practice to drill them. The time is 
perhaps not far off when pe inspectors will insist 
upon having all the rivet holes drilled. Any such 
regulation would have the effect of stimulating tool- 
makers into designing some more rapid and efficient 
drilling plant than any at present existing. 

Multiple drilling is hardly applicable to ship work 
in any of the forms hitherto used for boiler 
and bridge work, for the holes in a ship’s plate 
vary in pitch, and even in line, and it is inconceiv- 
able that 50 or 60 drills in one machine could be 
brought to bear, quickly and easily, over every 
mark along the edge of a plate. Moreover, any 
one drill in such a line, failing through wrong 
temper, or unequal quality of steel, or otherwise, 
would involve a second operation and thus loss of 
time. But great improvements are being effected 
every day in such appliances, and it is just 
possible that single drilling machines, with specially 
excellent drills, may be designed to work at such 
a high velocity that holes may be formed with a 
rapidity nearly equal to the sudden action of a 
punch. Until, however, some such appliances 
appear, the punching machines will continue 
to hold their present predominance in shipyards. 
These tools, as now made, are large and expensive, 
and unquestionably form about the most important 
items ina shipbuilder’s plant. They are more largely 
used, and therefore in greater numbers, than any 
other machine in a shipyard, and it is of the first 
consequence that their quality and design should 
be the best obtainable. 

As the thicknesses of plates used in shipbuilding 
are manifold, so the family of punching presses 
embraces many sizes, from the small hand-driven 
tool that is restricted to plates of } in. and under, 
to the huge ‘‘ bear” that will put its tooth through 
a steel plate of 2in. thickness. The small machines 
are now hardly ever seen in a modern yard. It is 
found to be better economy to have all the machines 
rather powerful, the smallest perhaps equal to 
dealing with 3-in. plates. A large machine will 
— small holes when required with the same 

acility as a weaker brother, and its deep gullets 
enable it to operate in the centre of a very wide 
sheet. 

Punching machines may be said to be of two 
different species—the ‘‘lever” and the ‘‘eccentric.” 
Each kind has its own advantages, and there are 
few shipbuilders who work exclusively with one 
variety. The very earliest form of punching ap- 
ga known was of the lever species, but the 
ever machine of the present day bears hardly any 





resemblance to its forerunner, and would not be 
recognised as belonging to the same family. Yet 
the principle of action is exactly the same. In the 
early form, a long lever was raised by a cam on a 
revolving shaft, and it descended by its own weight, 
withdrawing the punch from the hole by that 
movement. The modern machine differs in having 
a short lever of great strength, actuated by a cam 
in the same way, but as the long arm of the lever 
is to the short in something like the proportion of 
only two to one, its form gives little if any pre- 
ponderating weight to the long arm. The latter 
has therefore to be drawn down by a separate cam 
rovided for that purpose. The shortness of the 
evers, however, makes the modern a much more 
compact and convenient tool than the old sprawling 
grasshopper-like combination. The lever of the 
modern machine is employed not so much to 
multiply power in punching as for another reason. 

The principal advantage the ‘‘lever” machine 
possesses over its ‘‘eccentric” rival is that the 
reciprocating motion of the punch can be varied 
in time by the form of cam used. The eccen- 
tric punching machine (so called because of the 
‘‘eccentric”” formed on the end of its main shaft 
for raising and lowering the punching slide) 
cannot have the descent, or lift, of the punch 
varied in speed in the course of each revolu- 
tion of the main shaft. It must ascend with the 
same slow and steady motion that it descended, 
and this slow rise is an irritating lossof time. One 
never sees a machine of this kind at work without 
wishing that the punch could be made to withdraw 
itself quickly after doing its work, and so be ready 
the sooner to repeat the operation of descending 
slowly upon the plate while the latter is being 
shifted to receive the punch exactly at the next 
mark. We see a crankshaft being turned in a 
lathe. When centred on the crankpin we note 
that the whole shaft has to turn as slowly when no 
work is being done as when the flanks of crank 
come into contact with the cutting tool during a 
small portion of each revolution. When the cut 
is past we naturally wish for some power to whirl 
the crankshaft quickly round till the cutting point 
is reached again. It is just in that respect that the 
lever punching machine has the advantage. The 
cam can beso formed as to give any required varia- 
tion in the speed of ascent and descent. The cam is 
usually somewhat oval in form, slightly more circular 
on the side which raises the lever to give the slow 
and gradual action when the punch is coming into 
contact with the metal to be pierced ; then, the 
hole being made, the punch is quickly lifted by the 
other side of cam being more flattened, and the 
drawing-down cam being shaped accordingly. 

The action of the punch thus given is just 
what the workmen require—a slow descent, giving 
time to move the plate till its mark coincides with 
the hole in the die underneath, and when the 
punch has done its work a quick ascent getting the 
punch up out of the hole as quickly as possible to 
release the plate and give time for another 
setting. In fact, the action of the lever punch is 
analogous to the slow and quick movements of 
the table of a planing machine, or the slide 
of a slotting machine. The oval-shaped cam of 
the punching press fulfils the same office as the 
elliptical wheels of the modern slotting tool. It 
saves time, or rather, it does more work, owing to 
the greater number of strokes that can be made 
within a given time. The squad of men accus- 
tomed to punching 24 holes per minute by means 
of an eccentric machine could, with the same 
exertion, punch about 32 by a lever and cam. 

In some respects, however, this comparison is 
unfair to the eccentric tool as recently made by 
some of the best makers. The difference in speed of 
punching refers only with justice to the new form of 
lever machine, as compared with the older eccentric 
tools, the punches of which had a stroke of about 
1} in. altogether in medium-sized machines. One or 
two good makers have recently discovered that by 
giving the punch a much longer stroke—in fact, 
doubling it—and running the machine at a higher 
velocity, the difference in time between lever 
punching and eccentric punching is not nearly so 
great. The high lift of punch gives the workmen 
so much more time to move the plate while the 
punch is up. The machine is not thereby deprived 
of perforating power, as might at first be imagined. 
This may seem paradoxical, but if any one will 
take the trouble to examine the action of the 
eccentric by the diagram (see Figs. 6 and 7), it will be 
seen that if the length of punch be properly pro- 





portioned to the thickness of plate, the punch comes 
into contact with the plate just ata point of the 
revolution when the punch is descending most 
slowly, i.e., near the bottom of its stroke, and 
when it can exert the greatest pressure. It must 
be borne in mind that the work of punching is an 
instantaneous load on the machine. I[t is begun 
and completed during a very small portion of the 
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stroke. A punch 1 in. in diameter has only to 
move down about #5 in. after contact with the 
plate, and the work of detrusion is done. That is 
a very small proportion of a 3-in. stroke, which 
ought always to be given to that size of punch. It 
may appear clearer to suppose the pressure of the 
punch to begin on the plate when it has descended 
about eleven-twelfths of its stroke. Yet in de- 
scending the final one-twelfth, the eccentric has 
erhaps gone round about a fourth of a revolution. 
n practice, it is true, the punch usually strikes 
the plate somewhat earlier, i.e., it descends nearer 
to the die and even sometimes enters into it. This 
is for convenience, that the same punch may be 
used to perforate thin plates as well as thick. The 
law as above enunciated remains the same not- 
withstanding. 

There is, however, a limit to stroke, beyond 
which it is not prudent to go. Lengthening the 
stroke of course reduces the diameter of the ec- 
centric pin on the end of the main shaft, and 
the:strength of the pin can only be maintained 
by increasing the diameter of the shaft itself, 
It is different with the process of shearing. The 
action of shearing a plate goes on during nearly 
half the revolution of the shaft, the work of 
detrusion being spread over a much greater 
time. And here it may be mentioned that, 
in regard to shearing, lever machines possess no 
advantage over eccentric machines. The shearing 
cam of a lever machine is simply a circular disc 
revolving eccentrically on its shaft, and the action 
of shears on the one machine is exactly the same as 
intheother. Here, in truth, the eccentric machine 
may be reckoned superior. The friction and wear of 
asmall pin on the end of the shaft is small compared 
with that of the necessarily large eccentric disc which 
rubs along the lower side of the lever, and much 
less power is expended in driving in the one case 
than in the other. Let it be granted that the two 
species of machines are equally well made, it is 
certain that the eccentric machine is much more 
durable, and less costly to maintain in good repair, 
than the lever. In the process of punching, too, 
the shock to the whole structure is noticeably more 
severe in the lever machine. That is accounted for 
by the more sudden action of its punch in its 
descent upon the plate, and by the necessarily more 
restricted diameter of its spurwheels. The eccen- 
tric tool, at the moment of perforating, acts more 
slowly and apparently more gently; the noise of 
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the wheel gear is much less, and the liability to 
broken cogs so much the more reduced. More- 
over, the larger diameter of the spurwheels allows 
of a finer pitch being used, and that is always 
conducive to smoothness of working. We have 
tested this matter of sudden stress on the two 
species of machines of similar power and weight, 
and with equal size of gullet. It is well known 
that in doing heavy work the gullets spring open 
to a perceptible extent in all punching presses, 
however strong they may be. We have measured 
accurately, upon both machines, the extent of such 
yielding at the moment of strain, and have found 
that the gullet of the eccentric tool sprang open 
only about half the distance shown by the lever, 
although the latter had, if anything, a rather 
stronger section of metal in the waist of its main 
casting. The punches and dies were exactly alike, 
and operated upon the same plate. 

Here it is well to inquire, What is the effect of 
this springing of the gullet upon the durability of 
the machine? Undoubtedly, it is very injurious. 
Every spring it makes brings it a step nearer its 
end. The duration of its existence is dependent 
entirely upon the conditions of its working. If 
severely and frequently strained, its life will be 
proportionately shortened, even though the stresses 
te which it is subjected may be within the 
elastic limit of its material. Cast iron, or indeed 
any other metal, cannot be repeatedly strained 
without undergoing a change in its molecular struc- 
ture. The metal gradually becomes crystallised, 
and in time it will break with a strain greatly less 
than it was constructed to bear with ease when 
newly cast. In short, the main castings of punching 
machines must all break down within a compara- 
tively limited time, and the harder the machine is 
worked the sooner that time will arrive. When 
these main castings break, they usually do so with 
a horizontal fracture behind the gullet (from C to D 
in Fig. 8), or the lower jaw f breaks off with a 
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diagonal fracture (C to E) if the section there is 
weaker. 

To strengthen these parts, makers have fallen 
into the common error of greatly thickening 
the metal around the cullets, out of all proportion 
to the thicknesses generally throughout the other 
parts of the casting. And they think by doing so 
they are economising metal and reducing the total 
weight considerably. They would be quite right 
in doing so if such a casting had always a strength 
sis, yep to the number of square inches that 
could be measured in its section. But such is not 
at all the case. It is often forgotten that by the 
very act of thus augmenting the section at one part 
the casting as a whole is weakened rather than 
strengthened. The disproportion between the body 
of metal around the gullet and the thicknesses, say, 
of its sides, is certain to cause unequal cooling in the 
casting, and so set up internal strain, with the 
result that the casting may be ready to break before 
any external strain is applied to itat all. We have 
seen a badly proportioned casting cracked in part 
immediately after it had cooled, Then an unscrupu- 
lous founder—or it may be a workman without the 
founder's connivance—tries to conceal the flaw by 
hammering with a light hammer along the edges of 
the crack, to close it superficially, and thus, ostrich- 
like, making it appear safe. Such a casting only 





wants the vibration caused by a little work to ruin 
it altogether. Instead of being ‘‘box-formed,” or 


core, or its thin parts might be so thickened as to 
equalise the cooling. But this would truly enough 
make it of undue weight, cumbrous to handle, and 
expensive in many ways. 

We have often thought that an improvement 
might be effected in the design and build of 
such a machine, so as to mitigate these objec- 
tions. The prevailing practice is either to 
make one large casting of double-ended machine as 
outlined in Fig. 8, or in the case of larger machines, 
the framework is divided in the line A B, one 
pattern thus serving, with slight alteration, for both 
ends. But even when thus divided, these castings 
are much too large and cumbrous, particularly in 
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hollow, such a casting might be made solid, without | 
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cast iron, and rivetted in situ. The plummer-blocks 
for the other shafts could easily be bolted to the 
framing, and thusa structure might be reared which 
/would go far to save harassing ‘‘ breakdowns,” 
The framing would not be unbreakable. It would 
be subject to deterioration by severe usage in the 
'same way as a cast frame ; but the chance of such 
a mishap would be minimised, if not altogether 
impossible. Makers would do well to give this 
their earnest consideration. The adoption of such 
a system would unquestionably result in profit to 
themselves and much satisfaction to the buyers. 

It does not seem to be so universally known 
as it should be, that the diameter of the open- 
ing in the die relatively to that of the punch, 
exercises an important influence in respect not 
only of easy punching but also in its effect 
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the present day, when the gullets have to be deep, 
and the work to be done heavy. The sketches, 
Figs. 9 and 10, show how the plan of construction 
might be altered, and the evils referred to at least 
modified. The main framework of a double-ended 
machine might be in three parts instead of two. 
The base A, shown in half elevation, would extend 
the full length of machine and carry two upper 
parts B looking right and left. Instead of depend- 
Ing upon thickened metal to strengthen the gullets, 
we should make a joint from A to E, and depend 
altogether upon three strong bolts, say of steel (b in 
Figs. 9and10). These could easily be proportioned 
to bear the required strain. The smaller bolts 
behind are merely to keep the parts in position. 
This design has many advantages. The castings 
need not have any inequality of metal, and might 
thus be considerably lighter than as usually made. 
The pattern-making would be greatly simplified and 
reduced in cost. Alterations of form could be more 
easily effected. The parts being smaller and lighter, 
could be more easily planed and handled, and the 
carriage charges to a distance greatly cheapened. 
Light framing for carrying the two upper shafts 
might be raised and secured on the seats F. Other 
advantages might be named, but these will readily 
suggest themselves to practical readers. 

All this is on the assumption that the principal 
parts of a punching machine must be of cast iron. 
But is there any need for this now-a-days? Cast 
iron is cheap, and readily takes any form that may 
be desired, but it is about one of the worst materials 
we have for bearing stresses for any length of time 
with safety. No one knows what internal strains 
may exist in an iron casting that may look to all 
appearance perfectly sound and fit for duty. When 
a principal casting in such a machine does break 
down, the whole structure may be regarded as scrap. 
It is hardly possible to replace the broken part at 
much less than the original cost of the whole affair, 
and the delay and inconvenience caused are often 
most serious. We have another suggestion. Why 
not make the framing of wrought iron or steel plates 
rivetted together? There is no practical objection 
that we can see, but very much to be said in its 
favour. The framework would be very muchlighter 
-—much less than half the weight of a cast-iron one 
of similar strength—and this reduction in weight 
would go far to compensate for difference in cost. 
There would be no pattern-making required ; the 
ironfounder’s services would not be needed for this 
important part at least, and there could be no delay 
caused by him. The work could be commenced as 
soon as the plates could be brought in. An enter- 





upon the plate punched. If we attempt to punch 
a perfectly cylindrical hole, the opening in the 
die block must be of the same diameter as the 
point of the punch, or at least a very close fit. 
The point of the punch, as will be seen by Fig. 7, 
ought to be slightly larger in diameter than the 
neck, or upper part, to clear itself easily. With a 
close-fitting die, the piece of metal detruded will be 
quite cylindrical, and the hole made in the plate will 
be of same diameter on the upperside as on the lower 
side, i.e., without taper. But in practice that is not 
wanted, and isnever done. It would be attended with 
some little danger to the machine, as well as to the 
workmen, and the plate would suffer a very severe 
disturbance of its molecular arrangement all round 
the hole. It is quite otherwise when the hole in the 
die block is of a larger diameter than the punch. 
The piece of metal.thrust out is of larger diameter on 
the bottom side, and it comes out with an ease pro- 
portionate to the difference between the lower and 
upper diameter. The hole in the plate is tapered, 
and that is just what is wanted. Indeed, this taper 
is afterwards increased considerably by the counter- 
sinking process, which is necessary in all flush 
rivetted work. 

As to the difference which ought to exist between 
the diameter of the punch and die hole, that varies 
a little with the thickness of the plate punched, or 
ought in all carefully executed work to do so, for 
it is easy to understand that the dic which might 
give a suitable taper in a 1}-in. plate would give 
too great a taper in a % in. plate. There is 
no fixed rule. Practical experience determines 
this in a rough-and-ready way —often in a 
very rough way indeed, for, if a machine has to 
punch different thicknesses of plate for the same 
size of rivets, it is not often the workmen will 
trouble to change the die with every variation of 
thickness. It would be easy to draw up a table 
showing the respective diameters of punch and 
die for various sizes of holes and thicknesses of 
plate, but it would be of little use in practice. It 
would not be attended to; a large assortment of 
dies would be required ; frequent changes of dies 
involve losses of time which would not be tolerated, 
and the workmen generally do not consider these 
relations of die and punch as of much importance. 
It may be stated, however, that when 1} in. holes 
are punched in 2 in. plates, the die ought to be at 
least 1} in. in diameter. Usually the die hole is 
larger. Fig. 11 shows something like the taper 
usually given toa 1?in. hole in 1} in. plate, and 
Fig. 12 shows what an excessive taper the hole 
receives when a plate of half the thickness is 


prising maker might easily keep some of these plates | punched with the same punch and die. 


of various sizes always in stock. The seats for 





bearings of main shaft, and for slides, might be of | 





In connection with this matter, it would be well 
if furemen, or caretakers of these machines, would 
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more frequently insist upon dies and punches being 
kept in better condition than they usually are. 
Any one can understand, that to make a clean, well- 
defined hole in a plate, with as much ease as possible 
to the machine, and as little damage as possible to 
the plate, the cutting edges of both punch and die 





ought to be sharp, for the action that takes place is 
really a kind of shear, or ought to be. But how 
often do we see the die-hole and punch with their 
corners or cutting edges worn quite round? That 
means a great strain upon the press and upon the 
s‘eel of the punch, and the hole formed is not cleanly 
cut out. The piece of metal is really in a manner 
torn out, and the plate that is treated in this way 
must suffer deterioration in consequence. The 
same remark applies to the shears. But these are 
not usually allowed to go so far wrong, for this 
simple reason. Blunt and wide-working shear- 
steels give too much trouble to the workmen using 
them. They tilt up the plate with a rude jerk 
and give a ragged edge, and this is uncomfortable 
and inconvenient. The workers find it greatly to 
their advantage to keep the shear-blades in order. 
Blunt dies or punches do not disturb them so 
much. 
(Zo be continued.) 








MACHINERY AT THE MINING AND 
METALLURGICAL EXHIBITION. 

Tue machinery at the International Exhibition 
of Mining and Metallurgy, now open at the Crystal 
Palace, is housed in a separate erection at the north 
end of the main building at Sydenham. This 
erection is 200 ft. long and 80 ft. wide. It is of 
corrugated iron, and the roof is supported on 
wooden principals. The collection of exhibits is 
remarkable for the close connection it has with 
metallurgy. 

Milling machines, and particularly installations 
for the extraction of precious metals from quartz, 
are largely exhibited ; but so far as the actual 
process of mining is concerned, the display might 
have been more representative. Mr. William 
Firth, Leeds, exhibits his patent props of steel 
girder H section, with the flanges turned in at top 
and bottom to give a greater surface on which to 
rest the roofs, &c. A section of a mine is illus- 
trated with the props in position. There are several 
stands with lights. M. Zathend, Paris, shows a 
collection of miners’ lamps, and the Wellsand other 
lights are represented. There is a good represen- 
tation of drills, Mr. James McCulloch, of the Rio 
Tinto Mines in Spain, showing a rock drill car- 
riage with four drills mounted for tunnelling. 
Other drills are shown cutting granite. In these 
drills he has a patent arrangement of valve, in 
which he combines the action of the tappet and 
fluid pressure, and we intend to illustrate this valve 
later. Air-compressing mechanism is also fairly 
well illustrated. There is one exhibit of a hauling 
engine, that by the Uskside Engineering and Rivet 
Company, Limited, Newport, Mon. It has two 
drums worked by a spurwheel geared into a pinion 
on the engine shaft. It is fitted with outside steam 
chests, link motion, and outside gearing. There 
are several styles of rock breakers, &c., one screen 
for cleaning coal, two or three pumps, including 
the helical centrifugal pump, which is shown at 
work. As to haulage and winding machinery, 
methods of ventilation, and explosives, there is not 
any display, and in this respect the show does not 
compare well with the Newcastle Exhibition of 
1887. But as we have indicated, the exhibits 
relating to gold extraction are numerous and repre- 
sentative ; the Newberry-Vautin (Patents) Gold 
Extraction Company exhibit their process, but 
we hope to deal with it later. 

A feature which must impress the visitor is 
the large proportion of the exhibits shown in 
operation. The motive power for driving the 
machinery is supplied by a horizontal high-pres- 
sure engine constructed by Messrs. Davey, Pax- 
man, and Co., Colchester. The indicated horse- 





power developed is 120, and the cylinders are 
205 in. in diameter by 32 in. stroke. The fly- 
wheel is 12 ft. in diameter and the face 20 in. 
The engine is fitted with Paxman’s automatic 
expansion gear and adjustable high-speed governor. 
Steam for this engine, and for engines used by 
exhibitors for driving their exhibits, is supplied 
by two of the same firm’s steel locomotive boilers, 
each having a heating surface of 705 square feet, 
and equal to maintain a working pressure of 
80 lb., and an indicated horse-power of 250. The 
belting is mostly by the Lancashire Patent Belting 
and Hose Company, who have also a stand, in which 
widths from 2 in. to 33 in. are shown; but it 
should be stated that the company make belts 
from 1 in. to 60 in. Here it may be mentioned 
incidentally that in the main building Messrs. John 
Greenwood and Co., Limited, Todmorden, exhibit 
the buffalo belting. It is composed on the 
working faces of woven fabric, with a layer of hide 
between, which, it is claimed, gives great tensile 
strength, with any degree of adaptability to the 
drum or pulley. The belting is stitched with hemp 
and copper, and is made up to 30in. width; the 
weight per foot in this case being 112 0z. At the 
Exhibition a length of 20 in. width is shown; weight, 
80 oz. to the foot. The plies on each side of buffalo 
vary from 2 plies on 24-in. belt to 4 plies on each 
side on 30-in. belt. It has been tested recently, 
and the stretching has only been from .80 to .92 
per cent. The War Office have ordered some of 
the belting for driving dynamos. 

Messrs. T. B. Jordan and Sons, of Carnarvon, 
exhibit a wrought-iron frame stone breaker, a 
patent fine reducer, and a patent amalgamator, 
which together comprise a complete installation 
representing Jordan’s patent centrifugal gold 
reduction process. There is also a model of the 
installation, which shows that the reducer is at a 
medium level, with the stone breaker at a sufficient 
height to allow the material to gravitate to it, and 
after crushing to pass to the amalgamator placed at 
a lower level, so that the whole arrangement is 
automatic so far as feed is concerned. As we 
intend to illustrate and fully describe the process, 
we will only refer to the general principle. The 
reducer is circular in form, and revolves at an angle 
of about 40 deg. on an inclined spindle. Three 
heavy balls are placed in the reducer, and these 
crush the material, which passes off in the form of 
pulp to the amalgamator. This is also worked on 
the centrifugal principle. It consists of a series 
of superposed amalgamated copper dishes of 
saucer shape fixed to a spindle, and in these the 
pulp is rotated at considerable speed, the result 
being a thin stratum of pulp in constant motion. 
It overflows and passes successively from one dish 
to the other over covers which are fixed to an 
outer cylinder, and are inclined towards the centre. 
The precious metal becomes deposited on the 
dishes or covers, and the tailings pass off to a pit. 
The dishes are incased in a cylinder in halves, and 
these are carried on wheels running on rails on the 
upper members of the framework, so that they 
may be moved easily for inspection and for 
“cleaning up” the gold. The two parts of the 
cylinder have flanged joints and may be locked. 

Messrs. C. E. Hall, Robinson, and Co., of the 
Standard Iron Works, Sheftield, have several 
interesting exhibits on their standard. In Hall’s 
new ‘‘pulveriser and reduction mill” the prin- 
cipal feature is that- there are two grinding faces, 
one revolving and the other fixed. Both have 
three rows of teeth, that nearest the centre of 
the machine, where the material enters, being 
coarse and the others finer. These plates are of 
hard steel and are renewable. The shaft is of steel 
with phosphor-bronze bearings, and self-lubricating 
tail pieces. There are screws for adjusting the 
fineness of the product. The same patentee’s 
compound vibratory screen or classifier is arranged 
to have a rocking motion. From the top of 
the framework the screen is suspended with 
balance levers, working on a centre rod. On a 
shaft at the one end there are three cams, two of 
them giving the screen an up-and-down motion, 
while the third, operating against an angle iron on 
the bottom of the screen, gives it a forward and 
back motion. To the shaft at the other end are 
two cams for up-and-down movement, the motion 
here being the opposite of that at the other end. 
On this stand also there is an ore crusher of the 
Blake type 9 in. by 5 in. at mouth, which crushes 
to about 4-in. size, the teeth being very fine. 
There is also exhibited Sach’s rock drill manu- 


factured by Humboldt, of Cologne. The cylinder 
is of 2? in. diameter and the stroke is 5 in. The 
range of feed downward is 24 in, To the top of 
the piston-rod there is a ratchet wheel, with cam 
springs, operating a corresponding ratchet on the 
feeding screw. All the working parts are of gun- 
metal, 

Messrs. Harvey and Co., Limited, Hayle, Corn- 
wall, have an extensive display, the chief feature 
being a five-head battery improved revolving 
stamper. The weight of the lifters and tappets is 
sufficient to cause them to be revolved by the 
turning of the cams by which they are raised. 
These lifters are 10 ft. high, working through the 
crossbeam of the machine. The die at the foot of 
the lifters strikes on a shoe, placed in an oblong 
coffer, fed from behind from a patent feeder, with 
a shoot which moves the material forward by the 
interposition of a ratchet wheel. The material 
on being stamped passes through a screen in front 
of the coffer, on to mercury tables of copper 
covered with amalgam. The firm show a model 
of a high-speed stamper, in which there is a 
double row of cams working on two shafts, and 
so arranged that when the cam on the one shaft 
has raised the tappet of the lifter, the cam on 
the upper shaft strikes it down. The makers 
state that it may work up to 300 revolutions. 
The material, after passing through the stamper, 
and gravitating over the mercury plates, is treated 
in pans, of which two are shown. These are 5 ft. 
in diameter, and about 2 ft. deep, made of cast 
iron. A spindle passes through the bottom of 
the pans and has fixed to it a plate forming an 
inner casing of the pan. Six chilled cast-iron 
mullers are cast to the bottom of the plate, and a 
corresponding number to the bottom of the pan. 
By the revolving of the plate the stuff gets further 
ground. A compound engine is exhibited by the 
firm. The cylinder cover, piston guides, and 
shaft bearings are in one casting, forming the 
frame of the engine, and at each end is a seat, 
which is bolted directly to the stone bed. ‘The 
piston guides are circular. The engine has a large 
driving wheel, and on the shafting is keyed a 
pinion gearing into a wheel on the crankshaft 
of a pumping engine. A balance bob for pump- 
ing engines calls for passing reference. The hori- 
zontal and vertical girders are of channel steel, 
and the top of the latter is tied to either end of 
the horizontal girder by wrought-iron rods, 14 in. 
in diameter. To one end of the horizontal girder 
is hung the main pumping rod, and to the other 
end a balance-box of wrought iron, filled with 
ballast. At the top of the vertical girder is attached 
one end of the pitman, the other end of which is 
fixed to the toe of the pumping crank. The axle 
is placed in the centre of the horizontal girder, 
and works in plummer-blocks. A coupling for 
wrought-iron rods for pumping is also an interest- 
ing item on the company’s stand. Each end of the 
rod is flanged as in ordinary shafts. This flange 
is covered by a forging divided vertically in two 
halves, grooved out for the flanges to fit tightly 
into the covering, the two parts of which are bolted 
together, while there are two set screws, one 
opposite each flange, to obviate slackness. The 
covering is of suflicient depth to overlap the pump- 
ing rod, 6 in. above and below the flanges, and the 
minimum thickness is 1 in. at the flanges, and 
2} in. at the shafting. 

Messrs. Davey, Paxman, and Co., Colchester, hava 
a large stand in the centre of the machinery hall, 
where they have placed their 120 indicated horse- 
power engine for driving the machinery on exhibi- 
tion. On the stand they have also a number of 
exhibits of interest. The ‘‘ Huntington” centri- 
fugal roller quartz mill is shown crushing quartz 
from Mount Torrens Gold Mines in South Aus- 
tralia. The mill is driven by a 6 horse-power port- 
able engine. The pan is of cast iron 5 ft. in dia- 
meter and 2 ft. 10 in. deep, and the approximate 
weight of the machine is 4 tons 18 cwt. Motive 
power is transmitted to the rollers in the machine 
through bevel wheels operating a vertical spindle 
up the centre of the pan. It revolves a frame- 
work at the top of the pan from which the roller 
guides are suspended. By the turning of the 
framework the rollers revolve, and press by centri- 
fugal force against the ring dies on the inside of the 
pan. The casing for the vertical spindles for the 
rollers has a crossbar at the top working into a three- 
sided bearing, the fourth side being left open, so that 
the spindle may incline towards the centre in the 





event of the roller having to pass large pieces of 
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METALLURGICAL FURNACES AT FREIBERG. 
(For Description, see Page 186.) 
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ALTERNATING CURRENT DYNAMOS. 
(For Description, see Page 187.) 
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MATHER AND PLATT’S ALTERNATING DYNAMO. 


quartz. India-rubber cushions take off the con-| ing over amalgam plates, which are stepped. The 
cussion of the rollers as they move. The feed is machine is mounted on a wooden frame, and may 
from a hopper, the bottom of which is adjustable, | be thus placed on any soil. The firm also exhibit 
so that fine or large material may be passed a 15 horse-power vertical ‘‘Essex ” boiler, with the 
through. The water and pulverised ore are thrown interior of a similar boiler to show the arrange- 
against a screen round one-half of the circum-| ment. The tubes are circular, and are fixed to 
ference, and pass through when fine enough, flow- | vertical plates placed at an angle, the two meeting 








near the centre of the boiler, so that when the 
manhole is taken off both ends of all the tubes are 
visible. Duplicates of the portable engines which 
carried honours at a competitive trial in 1887 at 
Newcastle are also shown, with a horizontal high- 
pressure engine of 15 indicated horse-power. 

A complete pulverising and gold-extracting plant 
is exhibited by Messrs. Askham Brothers and 
Wilson, Limited, Sheffield. It differs from those 
already described in that it is a dry process. From 
the breaker the material is taken by an elevator, 
with buckets 12 in. apart on an endless chain 
running at 35 revolutions per minute, to the pul- 
veriser. The apparatus is inclosed in three cast- 
iron cylinders placed horizontally, flanged and 
bolted together. As the stuff enters the cylinder 
it is caught by a spreader throwing it to the sides 
where there revolve balls, carried round by drivers 
fitted on to the shaft. These balls crush the material 
against the rings on the cylinders. A propeller 
at either end throws the material through a 
sieve into a shoot connecting with an elevator, by 
which it is carried to the separator. In this latter 
part of the apparatus, which is conical in form, 
the process of separation is effected by the working 
of a fan, the current induced causing the finer 
particles as they drop into a conical shaped feed 
in the separator to pass upwards, where they are 
thrown into outer casings and fall to a spout at the 
bottom for delivering into bags or casks ; while the 
heavier particles fall to an inner casing from whence 
they return by shoots to the grinding machine. 

An ore concentrator, invented by Mr. Thomas 
Clarkson, King’s College, London, and Mr. Richard 
Stanfield, of Herriot-Watt College, Edinburgh, 
is shown by Mr. Peter Strickland, 6, Crosby- 
square, E.C. The action of the concentrator is 
based upon the joint operation of centrifugal 
force, atmospheric resistance, and gravitation. 
The receiver is about 9 ft. in diameter, shaped 
like a saucer. The outer edge is covered by 
a plate, and the inside is divided at regular 
intervals by iron partitions running round the 
circumference. The distributor is in the centre, 
and is 3 ft. in diameter. The pulverised ore 
is fed on to the centre of a rapidly rotating 
disc with a raised rim at the periphery, provided 
with holes ;, in. by } in., with 48 holes to the 
foot. Keyed to the spindle driving this distributor 
isa fan, and as the stuff is projected through the 
holes at the periphery of the rotating disc the 
downward current of air induced by the fan affects 
the lighter particles of stuff projected, owing to their 
smaller inertia, allowing the heavier parts with rich 
ore to pass to the upper and outer compartments in 
the inside ofthe receiver, while the lighter parts 
are drawn down to the lower compartments. Means 
are provided for regulating the centrifugal force or 
the atmospheric resistance according to the nature 
of the ore. The distributor revolves at 100 revolu- 
tions per minute, and it is claimed for the machine 
that it will concentrate 50 tons of ore per day of 
twenty-four hours, with a 3-horse-power engine. 

A pulveriser for dry process is exhibited by 
Mr. W. H. Coward, Bath. It consists of a drum 
with helical teeth working on a hollow trunnion 
carried on two plummer-blocks. Inside the drum 
there revolves an edge runner operated by a shaft 
carried on two outside bearings, the outer one 
anchored and the inner one rising and falling on 
springs. Round the inside of the drum is a series 
of cups into which the material passes, and when 
the contents fall from the cup at the turning of 
the wheel the finer particles are drawn through a 
sieve, covering the mouth of the hollow in the 
trunnion, by a current of air induced by a fan at 
the opposite end of the trunnion ; while the coarser 
material falls again to the edge runner. The drum 
makes 30 revolutions per minute and the fan 250. 
The dust passes to a cyclone collector which takes 
the form of an inverted cone where the air is 
allowed to pass off. Besides the exhibits described 
there are others of an interesting character and we 
hope to deal with the more important of them in 
a subsequent issue. 





THE INTERNATIONAL CANAL 
CONGRESS. 
(Continucd from page 167.) 
THE WEAVER NAVIGATION. 


Tur Weaver, owing to the very gentle natural 
slope of the ground, is not liable to sudden floods, 
but the arrangements for passing down flood water 
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are nevertheless very perfect. Four rain gauge 
stations have been established within the area of 
the watershed—two of which are well up the river, 
namely, at Nantwich on the Weaver, and near 
Congleton on the Dane. The persons in charge 
send telegraphic communications to Northwich as 
soon as the rainfall has exceeded } in. in twenty- 
four hours, and from the office warning is at once 
sent out to all the weir keepers. All weirs consist 
either entirely of movable doors or sluices, or have 
suflicient of such in addition to the fixed weirs to 
give the requisite area of opening. The sluice 
doors are arranged on the newest principles and 
work satisfactorily. Since their adoption the flood 
levels at Northwich have been reduced to half, and 
the valleys hitherto liable to inundation do not 
suffer now at all. 

In order to deal with ice-floes special weirs have 
been constructed with movable caps on top. 
Steamers and other means are used to break up 
the ice, which is allowed to collect above the sluice 
door, and which is forced over by the rush of water 
when the cap is suddenly lowered. 

The towns of Northwich and Winsford are 
situated over the great salt beds of Cheshire. The 
subsidences, already mentioned, have frequently 
caused damage to locks and to the canal, but in 
spite of these difficulties the trade done in salt is 
considerable, and in 1888 amounted to a total of 
1,028,000 tons, all sent down the river. In addition 
to this there is large traftic from the Potteries vid 
the Anderton lift. Chemical products also pass 
this way to the amount of about 120,000 tons 
annually. 

The Weaver Navigation will profit largely by the 
completion of the Manchester Canal. In 1883, 
when the docks at Weston were already deep 
enough to take ships drawing 15 ft. at nearly all 
tides, there were only 146 tides in the whole year 
when such vessels could have got up the Mersey ; 
but when the deep-water channel leading to East- 
ham Locks is completed, vessels will be able to 
leave and enter at all states of the tide. 

Should the now proposed Liverpool and Bir- 
mingham Ship Canal be carried out, which, together 
with the Manchester Ship Canal, would unite the 
three great centres of industry, a brilliant future 
may be predicted for the Weaver Navigation and 
for the trade of the district generally. 

Mr. Leader Williams started the discussion by 
saying that he himself has been engaged for seven- 
teen years in the improvement of the Weaver 
Navigation, and when he was appointed engineer 
to the trust, barges of 80 to 100 tons capacity were 
passing through, and the revenue was then from 
50,000/. to 60,0001. per annum. All profit had to 
be spent upon improvements and the balance had 
to be handed over to the county of Chester towards 
the rates. When the Weaver had been properly 
dredged, and when the Manchester Canal was 
finished, vessels of 800 and 1000 tons burden could 
he passed through the locks. By means of the 
Anderton lift, which was constructed under his 
charge, the connection between the Weaver and 
the Mersey and Trent Navigations was established. 

Mr. L. B. Wells (Manchester) said he had a 
record of a vessel carrying 200 tons of salt making 
twelve trips in twenty-four days between North- 
wich and Liverpool, a distance of 30 miles. The 
trafic upon the Weaver was mile for mile a good 
deal ahead of any inland navigation in this country. 
In times of pressure as many as 100 vessels passed 
down the Weaver in twenty-four hours. 

Mr. Saner, in answer to questions, explained 
that the cost of protecting the canal banks by 
lining, as shown in the diagrams on page 166 «ante, 
ranged from 3s, to 7s. 3d. per yard run. The cost 
of sending salt from Winsford to Liverpool was 
one-third of a penny per mile. 

M. de Raeve (Brussels) wished to point out that 
in Belgium the banks of canzls are protected by 
lining them with old railway sleepers, which can be 
obtained for very little outlay ; they are roughly 
fastened together. 

Mr. W. F. de Visnes du Kane, ‘director of the 
Grand Canal Company, Dublin, said he hoped some 
light would be thrown upon a difticulty they had to 
encounter in Ireland. For 28 miles the canal 
passed through a bog, and although the speed did 
not average more than two or three miles per hour 
their banks had suffered severely. The canal was 
166 miles in length, and it unfortunately had not 
any large manufacturing cities upon its banks. 
They could, therefore, not afford to spend much 
money in repair or renewal by piling or building of 


walls, but the use of the long branches of heather | 
might be of some advantage. 

In further discussion about the mode of lifting 
vessels from one level to another, 

M. Peslin, of Valenciennes, made some remarks 
with regard to the comparative cost of locks, lifts, or 
inclined planes. He mentioned that a lock capable 
of taking a barge of 300 tons cargo would, under 
the most economical conditions and for a difference 
in level of about 13 ft., cost from 50001. to 60001. 

The hydraulic lift at Fontinettes, constructed on 
a similar principle to the Anderton lift, had cost 
60,000/., but for that sum one might be constructed 
for a very much greater height than 40 ft. On the 
other hand, he had designed an inclined plane for 
vessels of 300 tons to be lifted 165 ft., which 
would only cost 48,0001. As a matter of com- 
parison, in order to pass one boat of 300 tons up_ 
and one down, the time taken would be twenty- | 
five minutes for a lock, ten minutes for a lift, and | 
ten to fifteen minutes for the inclined planc. 

M. de Raeve confirmed the data given by M. 
Peslin. At La Louviére, where the rise is 56 ft., 
the lift has cost 60,0001. But of course this cost 


measure 20 ft. by 16 ft. by 8 ft. in depth, the total 
capacity being about 35 tons. They are provided 
with buffers at each end and a number are strung 
together by means of two wire ropes—one passing 
the whole length at each side and being attached 
to the tug. By means of these the whole train can 
be steered fromthe tug and no crews are required 
on board the boats. ‘The trains are made up by 
from ten to thirty compartments—but one of 20 or 
700 tons in weight is considered a very convenient 
one. Arrived at Goole the train is broken up and 
each compartment in turn is lifted bodily out of the 
water by a hydraulic lift and tipped into the sea- 
going ship. The compartments can be covered 
over and used for any other class of merchandise. 

The largest size boat used on the Aire and Calder 
Navigation is 120 ft. long by 18 ft. wide, witha 
draught of 7} ft. The locks are 215 ft. by 22 ft. 
by 9ft. in depth. The port of Goole owes its 
existence almost entirely to the Aire and Calder 
Navigation. In 1820 it was a hamlet consisting of 
a few houses—it has now 15,000 inhabitants and 
has dock accommodation of 23 acres in extent which 
is being still further extended. 
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THE MARIE FLUVIAL SYSTEM. 


a first lift exceptional precautions were taken and | 
extra expenses incurred. It should be considered | 
also that with a lift much economy of water is | 
secured, only about 300 tons being used at | 
Louvitre ; but to get the boat to a height of 56 ft., | 
at least four times that quantity would be wasted. | 


Mr. Leader Williams said the estimate for the | 
Anderton lift was 16,000I., but it cost 50,000/. The | 
estimate was made when iron was very low, and | 
| 
sure that Parliament would never have sanctioned | 


under a proper contract then made the lift would 
not have cost more than half the money. He was 


the construction of so many locks which would 
have taken so much water out of the Upper Canal. 


THe AIRE AND CALDER NAVIGATION. 


The next paper under consideration was one re- 
lating to the Aire and Calder Navigation by Mr. 
Bartholomew (Leeds). This is partly a river, 
partly a canal waterway in the West Riding of 
Yorkshire and terminates in the port of Goole. 
The first Act of Parliament was obtained in 1698, 
although attempts to improve the navigation had 





been made some 73 years earlier, and the last Act 
in 1889. 


was affected by wind and whether in that case the ' 
tail of the train would not drag against either bank. 
Mr. Bartholomew replied that light trains. were 


| apt to do so, but practically no injury was done. The 


cost of carriage was jth of a penny per ton per 
mile. 

Mr. George Lester (Stoke) said that in the case 
of the projected canal from Birmingham to Liver- 
pool the cost of conveying iron or coal would be 
6d. per ton for the distance of about 100 miles. 
He thought the canals should be taken over by the 
State, and should be worked so as only to pay for 
the necessary repairs and renewals. 


THe Marre Fiuviat System. 


A very interesting paper entitled ‘‘The Re- 
organisation of the Marie Fluvial System (Canal 
from the Volga to the Neva and thereby connect- 
ing the Baltic by way of St. Petersburg with the 
Caspian Sea)’ was contributed by Mr. de Heerschel- 
mann (St. Petersburg). The total waterway thus 
established is over 2500 miles—the Marie Fluvial 
system extending to some 717 miles from St. Peters- 
burg to Rybinsk on the Volga. The River Volga 


The system which has, by degrees, been|is navigable from Rybinsk to its confluence with 


much extended and has absorbed the Barnsley | the Caspian Sea, the distance being over 1750 miles. 


Canal, is of a total length of 95} miles. 


A special | The Marie Fluvial system consists of about 196 miles 


feature of this navigation is the conveyance of | of canals proper and of 520 miles of more or less 


minerals, mainly coal, by means of boats called 





compartments. 





They are constructed of steel and | 


canalised river systems, and they are roughly speak- 
ing made up as follows : 
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Miles. 
River Neva from the Baltic to Lake 
Ladoga oe vas a ae ie 
Canal (double) along the shores of Lake 
Ladoga =e iss ay =e .. 1053 
River Svir from Lake Ladoga to Lake 
Onéga a we vas pe eet 23 
Canal along the shore of Lake Onéga 425 


| The summit of the Marie Canal, which unites the 
| heads of the rivers Vytegra, running in a north- 
| western direction into Lake Onéga, and Kovja, run- 
| ning due south into Lake Bielo-Ozéro, divides this 

magnificent watershed, and has a lock at each end. 
| It is situated at an altitude of 423 ft. above sea 
,level. The mean incline of the whole waterway is 
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THE DEVELOPMENT OF STEAM PROPULSION ON CANALS, 


River Vytegra to the summit of Marie 


Canal... _... 40 
Marie Canal ... ah see Ss ma 6 
River Kovja to Lake Bielo-Ozéro + - S05 
Canal along shore of the Lake Bielo- 

Ozéro... oe a ea acs oF 42 
River Cheksna to Rybinsk on the Volga 2644 

Total ... 716 


therefore on the two branches 1 in 15,758. After 
the reorganisation of the Marie system is completed 
there will be upon the whole length only thirty- 
seven locks of an average fall of about 104 ft., with 
a minimum depth of 6} ft. There will, therefore, 
be one lock to about every 68 miles in length. 

The amount of merchandise carried on this 
system was about 490,000 tons in 1858—at the 








present moment it is 1,100,000 tons annually— 
mostly corn, and this quantity is carried in about 
3400 boats of some 328 tons capacity each. These 
boats are about 142 ft. long, 28 ft. beam, with 5 ft. 
draught. In view of the ever-increasing traffic, the 
Government have permitted the circulation of boats 
about 148 ft. in length. These circumstances 
point, therefore, to the necessity of a thorough re- 
construction and re-organisation of the canal system, 
a widening, lengthening, and deepening of locks 
and canal, but within certain limits in accordance 
with economical considerations. Boats which now 
navigate the Volga carry about 983 tons. On 
arrival at Rybinsk these could transfer one-third 
of their cargo to other boats, and thus lightened 
with less draught, could at once enter the Marie 
Fluvial system. 


THE Voitca NAVIGATION, 


Mr. V. E. de Timanoff (St. Petersburg) also con- 
tributed a paper on the Volga Navigation, describ- 
ing its source and its navigable parts with much 
other information, which, however, has no direct 
bearing upon the questions more particularly befure 
the Congress. The discussion on these two papers 
did not bring forward any points of general interest. 


StEaAM PROPULSION ON CANALS. 


The paper which followed was contributed by 
Alderman W. H. Bailey (Salford), and was en- 
titled ‘‘ Notes on Canal Propulsion.” 

This is partly an historical essay on the earlier 
attempts to propel barges by means of steam power 
and started as early as the year 1737 ; a quaint 
wood-cut (Fig. 2) showing a three-masted man-of- 
war towed by a barge, which itself is propelled by 
a large stern wheel moved by pulleys and ropes 
from some invisible motor driven by steam. It 
is intended to show the patented invention of 
Jonathan Hull, though the motor, an atmospheric 
steam engine, is stated to have been invented by 
Newcomen. Hull’s tug-boat does not appear to 
have done any practical work. 

The second illustration (Fig. 3) deals with a 
paddle-wheel boat called Bonaparte, constructed 
by Fulton, the American inventor, for the Duke 
of Bridgewater in 1799; it was used upon the 
Bridgewater Canal, but the rate of propulsion 
seems to have been slower than that by horses, 
and the canal banks suffered seriously from the 
wash caused by it; the engines were presently 
taken out and used for pumping water at a break- 
down at Stretford, and thus repaid all outlay for 
steamboat experiments. 

The third illustration (Fig. 4) shows Fairbairn’s 
centre paddle-wheel boat constructed in 1831 for 
the Forth and Clyde Canal. 

Figs. 5 and 6 refer to the boat trains on the 
Aire and Calder Navigation, already mentioned 
in connection with a paper on that system. It 
should be stated, however, that it is not essential, 
nor even usual, to have the train of compartments 
pushed by the steam barge, as shown in the sketch, 
which is certainly very liable to produce mishaps 
and damage both to banks and to the train itself, 
but that it is more frequently towed. 

The cost of haulage this system at a speed of 
from 4} to 6 miles per hour is said to be s4th of a 
penny for ordinary merchandise, and only ;}5th of 
a penny for minerals. This system cannot, how- 
ever, be employed upon canals of small dimensions 
or with ordinary locks, as it would not do to 
disconnect the compartments very frequently. 

A canal barge of modern construction for 
carrying cargo is shown in Fig. 7. It was con- 
structed by Mr. W. Wilkinson, of Wigan, for the 
Leeds and Liverpool Canal. The circumstances 
are somewhat peculiar, as the canal is both shallow 
and narrow, and there are not less than ninety- 
three locks, the delay in passing through a train of 
barges being most serious. 

Under these conditions it was advisable to allow 
each steam barge to carry what may be termed a 
paying cargo, and to limit the number of barges 
towed by it to one or two. At this rate a speed 
of about two miles per hour can be attained, and in 
places where the canal is both deeper and wider, 24 
to 2} miles. The distance travelled averages 40 miles 
in twenty-four hours, passage of locks included. 
Weight carried by the steamer is 35 tons, by two 
barges 80 tons—total 115 tons. Average cost about 
Ath ofa penny per ton per mile. It is stated that 
if 1d. per ton per mile is charged it will on a run of 
100 miles result in a clear profit of 30/. on this cargo. 

Mr. Bailey mentions that if the neglect of the 
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pulsion on canals was contributed by Professor Dr. 
Maurice Levy (Paris). It is most exhaustive in its 
nature, and deals in the first instance with the 
existing methods of hauling by a submerged chain 
or wire rope, towage by tug-boats, or by a locomo- 
tive running on the banks, in the second instance 
with the haulage of single barges by horses, men, 
asses, or bullocks, and in the third instance, towing 
by an endless wire fixed on the banks to which 
barges can be attached singly or in convoys. The 
latter system is the one which Professor Levy 
advocates, and for the arrangement and _ perfection 
of which he holds patents. As the paper extends 
to twenty-four closely-printed pages it is impos- 
sible to give more than the general heads of infor- 
mation thereby conveyed and the conclusions come 
to by the author. 

After giving a great number of details and data 
with regard to cost of hauling, of maintenance, and 
of first cost, he says : 

In the actual state of engineering science there 
are only two modes of propulsion which lend them- 
selves to all circumstances, namely, ordinary towing 
and cable towing. For long straight reaches or in 
long tunnels tug-boats may, of course, be usefully 
employed. From the point of view of giving the 
best return on the outlay the three modes of loco- 
motion stand thus : 

1. Cable towing ; 2, ordinary towing ; 3, tug-boats. 
From the point of view of speed and expedition the 
cable towing also stands in front. As far as first 
cost is concerned it will amount to about 3000 francs 
per kilo., or rather under 2001. per mile. 

Mr. Edward Hayes said he found from expe- 
rience in the various navigations upon which he 
had introduced steam power, that the best section 
for long-distance canals should be 44 times the 
width of the barges working on the canal. In 
such case the vessels could travel at a high rate of 
speed without causing injurious wash to the banks. 
Canal boats should be about 71 ft. by 7 ft. by 
3ft. 6 in. draught, or 71 ft. by 14ft. by 3 ft. 6 in. 
draught. The depth of water in the canal should 
be double the draught, or 7 ft. In cases of canals 
worked by steamers or tug-boats, the width at level 
should be nine times the beam of the barges. 
Under present conditions the boilers suffered from 
the turbid state of the water, and this prevented 
the most economical working by steam power. 

Mr. L. B. Wells said in his experience he found 
that so soon as the canals and locks were deepened 
and widened, the bargebuilders built larger boats 
which filled the locks chock full. It would be ad- 
vantageous if canals were made more generally of 
uniform width and depth. 

Mr. George Lester said the question of tonnage 
brought to the front the minimum cost of transit. 
With barges carrying 120 tons the cost of haulage 
by steam power should not exceed 1s. per ton for 
200 miles, 

Deep Locks. 

The next paper considered was descriptive of a 
lock of 66 ft. fall, and the paper was presented by 
Mr. Galliot on behalf of Mr. Fontaine (Dijon), 
but as it is only a project and has not been carried 
out, it does not enter at present into competition 
with lifts or inclined planes. 


INCLINED PLANEs. 


Although the next paper also dealt with a project 
rather thana reality, it is of so interesting a nature 
that we shall give it in extenso. 

Mr. Flamant gave further particulars of the in- 
clined plane, which formed the subject of his paper, 
and stated that one for 99 ft. rise was estimated to 
cost 60,0001., but that for a rise of 132 ft., or 
even 165 ft., the cost would not be appreciably 
greater. 

Mr. Peslin, continuing the discussion, compared 
this inclined plane, proposel by Mr. Flamant, 
with one which he himself has proposed to the 
Congress of Navigation in Paris in 1889. His pro- 
ject referred to an inclined plane to be built at Le 
Cateau on the Scheldt and + Canal, with a fall 
of 165 ft. and a length of 3800 ft., with a uniform 
inclination of 1 in 20. It is, however, in his 
opinion easier and safer to stop a descending weight 
of some 800 tons upon an incline of 1 in 20 than 
upon one of 1 in 2.as proposed by Mr. Flamant. 
The time occupied is the same in both cases, and 
Mr. Peslin suggests a mean speed of 1 metre 
(3 ft. 3in.)per second. Mr. Peslin estimates the 
cost of his inclined plane at 48,000/., and he also 
saves the construction of 1 kilometre (1100 yards) 





of canal from 8000/. to 10,0001. In equal manner 
during the descent the boats in Mr. Peslin’s plane 
make a forward movement of 1100 yards, while in 
Mr. Flamant’s they remain stationary. 


INLAND WATERWAYS. 


The next paper was by Mr. Henry John Marten 
(Severn Commission), entitled ‘‘The Present Con- 
dition and Development of Inland Waterways,” 
which we publish in extenso. 

The next paper was on the ‘‘ Proposed Birming- 
ham and Liverpool Ship Canal,” by Mr. Samuel 
Lloyd ; but as this also deals rather with the future 
than with the past and present, we may postpone 
the consideration of this scheme until such time 
when it is likely to take practical shape. 

The last paper was on the ‘‘ Waterways of 
Canada,” by Mr. Sandford Fleming, and gives inte- 
resting information with regard to the immense 
water area of the Dominion and the great natural 
facilities afforded by the lakes and rivers, in many 
instances now connected by canals with each other 
and with the sea. Full particulars will be found 
with regard to the great rivers and the still greater 
lakes which afford through communications many 
thousand miles in length. 

Sir Charles Tupper said that the Government of 
Canada had spent 24,000,000/. in the construction 
of railways, Gs they had also spent a very large 
amount of money upon the canals, upon which they 
looked rather as aids to the former in the develop- 
ment of the country. The Government of Canada 
had gone on improving and deepening the naviga- 
tion, and they thought they had been fully justified 
in expending a large amount of public money. 
There was no doubt that in Canada the transport 
by water was cheaper than by any other mode of 
conveyance, and larger canal boats would still 
further reduce the cost of conveyance of grain. 

Mr. Henry F. Perley gave further particulars as 
to the canals, and mentioned incidentally that the 
improved inland navigation system of Canada could 
only be used for eight months in the year. 

This concluded the business of Section A. 





FURNACES AT FREIBERG. 

FREIBERG, in Saxony, is known, at least by repute, 
to every one who has dabbled in metallurgy, on account 
of its mining university and its long association with 
metallurgical industries. Its methods and apparatus 
have grown up by slow degrees, continued over very 
many years, but at the same time are directed by men 
of scientific attainments, and are therefore well worthy 
of being studied. They are not only adapted to treat 
the nativeores, such as antimony, lead, tin, nickel, and 
arsenic, but also ores from foreign countries. Several 
forms of furnaces and kilns are illustrated on page 180. 
Figs. 1 to 3 show the Freiberg kiln, which is used 
principally for two purposes, namely for roasting iron 
pyrites, with zinc and arsenic, and for matte or 
zinc ore roasting. The foundation is of masonry, 
10 in. thick, and over this comes brickwork, both for 
bottom, sides, and top. The doors and frames are of 
cast iron, with wrought-iron hinges. There isa double 
hopper at the top, and each half discharges into a 
separate charging hole, the rate of supply being deter- 
mined by the amount the sliding door is drawn up. 
A is the body of the furnace, to which access is gained 
by two large and four small doors; E E are dis- 
charging doors, and H is the flue to the lead cham- 
bers. 

The ore to be charged into the kiln is first broken 
into pieces the size of thefist. Before itis fed in, how- 
ever, the kiln is heated by building a fire inside it, and 
this is kept going until the walls are sufficiently hot. 
The fire is then withdrawn and ore mixed with fuel is 
charged. After this has become alight no further fuel 
is needed, the iron and sulphur burning with sufficient 
freedom to keep up the heat. The ore is examined 
every three hours to see if the sulp!ur has been con- 
sumed, and if not more air is admitted. Every twelve 
hours the oreis withdrawn and a fresh quantity inserted, 
the capacity of the furnace being from 14 to 2 tons per 
24 hours. The gases contain 5 volumes of sulphurous 
acid, and are led through condensing and flue dust 
chambers to the sulphuric acid works. 

The Gerstenhofer kiln is illustrated in Figs. 4 and 5. 
The foundation is formed of layers of stone, 10 in. thick, 
while the furnace is built of brickwork. The body of 
the furnace is spanned by a large number of fireclay 
bridges, on which the pulverised ore is caught, and is 
thus held under the ialhvones of the ascending gases, 
until other ore, falling from above, pushes it off. 
This kiln is started in the same way as that described 
with reference to Figs. 1, 2, and 3. When the furnace 
is sufficiently hot the bars are withdrawn, and the 
opening A is walled up; after that the burning of 
the ore supplies the necessary heat. Before the 





ore reaches the hopper C it is passed over a 
screen; it is fed out of the hopper by means of an 
endless screw D, which can be run at various speeds as 
desired. The ore first falls on the divider E and then 
on to the bridges below. These furnaces are principally 
used for roasting galena, of which they will treat 24 
tons to 5 tons in twenty-four hours. They cannot be 
used on ores that sinister easily. One man can attend 
to five or six furnaces, his principal work being to 
prevent accumulations over the bridges ; to this end 
the doors G G are provided. The top of the flue dust 
chamber H is covered with iron and is used as a drying 
floor for the ore. 

Figs. 6 to 8 show the Fortschaufelungs Ofen. The 
ashpit is built in stone; upon the foundation are built 
twelve low pillars, each 20 in. in height. Over these 
pillars is placed a plate (Fig. 8) and on this is built the 
hearth of the furnace, consisting of a layer of fine 
brick on end. There are air holes in the firebridge 
and also in the hollow partition between the double 
grates. Five feet from the further edge of the flue 
bridge is the charging door 10in. square. Over this is 
a box 16 ft. 6in. long and the same width as the fur- 
nace ; in this the ore is partly dried. The charges are 
14 tons each, six charges are in the furnace at one 
time, and one is withdrawn every three hours at the 
opening nearest the fireplace. At the same time a new 


Fig. It. 








charge is inserted, Every three hours each charge is 
shoved forward one-sixth of the length of the hearth. 
The heat increases as the ore approaches the furnace 
door, when it is thoroughly worked over to burn out 
the sulphur. The sulphur, the arsenic, and most of 
the zinc pass offin the fumes. The charge is finally 
fused in the sinter basin. 

Smelting is done in a furnace of the kind shown in 
Figs. 9and 10. Upon the foundation is placed an iron 
ring, 1} in. thick, and over this the ring that holds the 
or This latter is surrounded by three iron tighten- 
ing bands, air holes a a are left for cooling the sump ; 
they are 2 ft. 7 in. long, and radiate from the centre 
of the furnace. The water jackets are placed at a 
height of 2 ft. 4in. above the sump bottom. The 
tuyeres vary in number from 8 to 12. They are situated 
6 in. from the bottom of the jacket and 14 in. from 
the top. Over the jackets comes the shaft of the fur- 
nace. The shaft is divided by the ring b b which 
rests on pillars c c, resting on sandstone blocks. The, 
diameter of the furnace is 1.40 metres (55 in.), and the 
height 5 metres. The tapping hole for the lead 
bullion is slightly above the deepest part of the hearth, 
so that the latter may not be exposed at each tapping. 
This furnace is used for two purposes, namely, ore 
smelting, and slag and matte smelting. The first con- 
sists in smelting the ores which have been roasted, 
with slag and fluxes, and some raw ore to regulate 
the amount of sulphur. The second consists in de- 
silverising and deleadising slags and matte produced 
in the first operation. 

Raw matte coming from the furnace cannot be 
directly resmelted until it has been desulphurised. 
This is done by roasting in kilns (Figs. 1 to 3). After 
it has been burnt it is carried to the stalls, and there 
burnt again until it contains from 5 to 8 per cent. of 
sulphur. These stalls are shown in Figs. 11, 12, and 
13. The floor is inclined towards the outside, as 
shown, and the ore is piled against the perforated 
wall. When a stall is not in use the damper is put 
down, and the cracks luted. Each stall will hold 40 
to 60 tons of matte; some coke is mixed with the 
mass. The piles burn for about five weeks, but the 
gases are not fit for acid making. After this the matte 
is ready for smelting. 








SpanisH Iron Minerats.—The Spanish iron ore trade 
has been rather quiet of late. The aggregate exports from 
Bilbao in the first five months of this year amounted, 
however, to 1,853,208 tons, as compared with 1,692,102 
tons in the corresponding period of 1889. 
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TABLE GIVING GENERAL PARTICULARS OF ARMOURED (TURRET AND BARBETTE) GUNBOATS 
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A. Armoured Gunboats. 
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PLAN AND SECTIONS OF THE IRONCLAD ‘‘ FUSEE.” 


THE FRENCH NAVY.—No. VI. 
THE ‘‘FusEE” AND THE ‘‘OURAGAN.” 

On page 185 we publish views of two characteristic 
vessels of the smaller order, forming a part of the 
French Navy, and specially devoted to coast defence. 
The first of them is the Fusée, an armoured gunboat, 
with barbette battery; the general arrangement of 
armour belt, central battery protection, and general 
arrangements are indicated in the accompanying dia- 
grams, which are taken from Lord Brassey’s ‘‘ Naval 
Annual.” The second illustration shows the Ouragan, 
one of the French sea-going torpedo boats of the first- 
class. According to the official classification there are 
four vessels in commission of the Fusée type: The 
Flamme, Fusée, Grenade, and Mitraille. These com- 
plete the group of second-class armoured gunboats ; 
the first-class group also includes four vessels, very 
similar but of larger dimensions : The Achéron, Cocyte, 
Phlégéton, and Styx. The particulars of all the eight 
vessels is given in the Table above. The seagoing 
first-class torpedo boats are divided into four groups ; 
the Ouragan, the Coureur, the Avant-Garde, and the | 
Agile types. There are five vessels of the first type ; | 
one of the second (with two more being built) ; one of | 
the third (five more being built) ; and two of the fourth 
(five more being built). The above Table contains 
general particulars of all these vessels, taken chiefly 
from ‘*The War Ships of the World,” just issued by 
Lloyd’s Register of British and Foreign Shipping. 








ALTERNATE CURRENT DYNAMOS. 

ON page 181 we illustrate two typical forms of 
alternate current dynamos, manufactured respectively 
by the Brush Electrical Engineering Company, 
Limited, of Belvedere-road, Lambeth, London, and by 
Messrs. Mather and Platt, Manchester. In almost ail 
respects these machines are the opposites of each other. 
The first (Mordey’s alternator) has a rotating magnet 
with two poles only, and a fixed armature without iron 
cores, while the second has a fixed multipolar magnet, 
and a rotating armature withiron cores. Each is pro- 
































The Mordey machine has a single magnet coil with 
massive pole-pieces at each end, parts of these being 
cut away to concentrate the lines of force.* Between 
the pole-pieces stand the armature coils carried by an 
external ring. Already a large number of these 
machines are at work giving most excellent results. 
They can be run in parallelft both as generators and 
motors, and thus are well adapted for central station 
work. When two of them are working together the 
load can be shifted from one to the other with the 

reatest ease by slowing one of the engines which 
a them. 

In Messrs. Mather and Platt’s alternate current 
dynamo the magnets are wrought iron, and are arranged 
round the armature, exterior to it, and are attached to 
a massive cast-iron ring which forms the yoke con- 
necting the limbs. The attachment isso arranged that 
any of the magnet cores can be removed without dis- 
turbing the remainder or taking out the armature. 
The armature is constructed of two plates or discs 
keyed on to the shaft, between which the armature 
coils are held by bolts. As with the magnets, any 
section of the armature can be removed without dis- 
turbing the remainder. Apertures in the discs allow 
free ventilation in the interior of the armature cores. 

The magnets are excited by a Mather and Platt’s 
‘* Manchester ” dynamo, which is carried ona bracket 
bolted to the bedplate of the alternator, the armature 
shafts being coupled direct. The whole arrangement 
is exceedingly compact, occupying little floor space. 

The machines are nanufactured under the patents 
of Dr. John Hopkinson and Dr. Edward Hopkinson, 
and are made in several standard sizes up to 100 
Board of Trade units. 

For working with transformers they are constructed 
either for 1000 or 2000 volts, and from 8000 to 12,000 
alternations per minute, or with a ‘‘ periodicity ” of 
from 66 to 100. The machines can be run in parallel 
perfectly, and may be thrown into parallel working 
without the least danger, even when there is con- 


~* For a detailed account of this machine see ENGINEER- 








vided with an exciter coupled direct to the main shaft. 


ING, vol. xlv., page 538. a 
+ See ENGINEERING, vol. xlvii., page 619. 


siderable difference betwen the electromotive forces 
at the terminals, or the machines are running at dif- 
ferent speeds, 

The machine illustrated is for an output of 1000 
volts and 30 ampéres at 800 revolutions per minute. 
The armature resistance is 0.56 ohms, and the re- 
sistance of the magnets 2 ohms. When working with 
full load the current through the magnet coils is 21 
anipéres, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 31, 1890. 

Pic iron is now being produced in the States at the 
rate of 9,000,000 tons per year. The stocks on hand 
July 1 were 339,000 tons, an increase of 92,000 tons 
during the half-year. This is about a three weeks’ 
supply. The weekly production is now about 180,000 
tons, and this figure will gradually increase from now 
to the end of the year. This increase is sometimes put 
at as much as 1,000,000 tons per year; but careful 
authorities consider this estimate a little too high. 
The iron trade is in very good shape, but prices are 
affording a bare margin, excepting in the south, where 
furnaces are especially well located. Very few cus- 
tomers are carrying more than a month’s supply. 
Consumers have a suspicion that something is likely to 
occur to depress prices; but a careful examination of 
cost of production would dispel that opinion. The 
objects that ironmakers now are seeking are to locate 
new ironmaking plants beside the coal, limestone, and 
ore, where cost of production will be reduced to a 
minimum, and where freight rates to market will be 
the lowest possible. Several furnaces will be probably 
built in Virginia, within easy reach of Western and 
Eastern Pennsylvania markets. There is a very urgent 
demand for old rails in this market, and brokers are 
endeavouring to induce foreign holders to ship all 
they can get. Quotations for foreign rails are 24 dols. 
to 25 dols. at tide water. For steel rails quotations 
are 21 dols. at eastern mills. Some buyers are asking 
for quotations for winter delivery, but very few makers 
care to quote so far ahead. For 20 per cent. spiegel, 
30 dols. is quoted ; and for manganese, 72 dols. Quo- 
tations for foreign steel rods, 46 dols. There is a 
heavy demand for Lake copper, and the price is now 
17 cents. The Calumet and Hecla Company are 
quoting 18 cents at New York. Nearly all the iron 
makers have signed the puddlers’ scale, so that work 
will be continued without interruption for another 
year. No change has taken place in prices, and to all 
appearances, the heavy production will go promptly 
into buyers’ hands. Railroad builders are doing very 
little new work, but roadbed is being made ready for 
a great deal of track laying. Bridge builders are also 
giving out contracts for bridge iron and steel, and 
makers of iron and steel plate have work enough to 
keep them busy throughout the summer. There is an 
enormous demand for wrought-iron pipe, owing to the 
projection and construction of so many pipe lines. A 
great deal of oil territory is being developed here 
and there, and oil and gas are being more largely used 
as fuel. 

The iron trade throughout the western States is in 
very good condition, because of the building up of a 
great many manufacturing establishments, calling for 
equipments of every kind. 

The coal trade is active all over the country. There 
is a rapid increase in the production of coke. Prices 
for iron ore are strong, and receipts so far this year, 
at Lake Erie harbours, are 3,250,000 tons, as against 
2,700,000 tons at this time last year. 





Vicrortan Coat.—Mr. J. Stirling, Government geolo- 

ist, has reported the discovery on a small flat in the 

itchell River valley, near Bairndale, of a seam of 
lignite, or brown coal, 7 ft. thick. The seam occurs at a 
depth of 81 ft. from the surface. 





[Auc. 15, 1890. 
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of which have much the same general dimensions as 
the two sizes of the first machine ; the third size, how- 
ever, is considerably smaller. Its column is 10 in. in 
diameter by 6 ft. high. The drill arm is 4 ft. long, 
the spindle is 1}% in. in diameter, and the space 
occupied is 63 in. by 51 in., whilst the machine weighs 
3800 Ib, 








THE VACUUM BRAKE. 
To THE EpIToR OF ENGINEERING. 

Srr,—Since the Carlisle accident two gentlemen have 
been writing in the columns of your contemporary The 
Engincer a series of articles on the ‘‘ Thermo-dynamics of 
the Vacuum Brake ;” the objects of these articles are to 
show that by theoretical and laboratory experiments the 
vacuum brake is a dry brake and that water does not 
accumulate in the pipes by the rarefaction of the air, and 
therefore that freezing is not possible in this brake from 
this cause. So much for theory. I have always been 
under the impression that the rarefaction of the air pro- 
duces cold, and cold, if sufficiently low in temperature, 
freezes any moisture in its neighbourhood, however the 
moisture or water may be produced. 

Where do we find the most ice and snow? Is it down in 
the valleys where air is densest or up in the mountains 
where the air is rarest ? 

Whatever biassed laboratory experiments may show, 
what does every-day experience show with regard to the 
working of the vacuum brake in the winter? The records 
recore failures due to freezing, of which I shall have 
more to say presently. : 

But what do the London and North-Western Railway 
Company say themselves since the Carlisle accident, 
They have come to the conclusion that the brake fails 
through freezing, so much so, that they have issued 
special instructions dated July 7, 1890, to regulate the 
working of the brake during frost, of which the following 
is a copy. 

“LONDON AND NortTH-WESTERN RAILWAY. 
** Working of the Vacuum Brake during Frost. 
** Notice to Locomotive Foremen and Enginemen. 

**In order to prevent the accumulation of ice in the 
pipes of the vacuum brake apparatus on engines and car- 
riages during frosty weather, enginemen are hereby in- 
structed that before leaving the shed to work a train, they 
must remove the tail pipe leona the stopper at the back of 
the tender, or both on tank engines, and give a good blow 
through with the large injector. This must also be done 
before leaving their engines in the shed when finishing 
work, 

‘** Before starting with a train, and also at the principal 
stations at which the train is timed to stop, they must 
give the pipes a good blow through with the large injector, 
while the tail pipe of the rear vehicle of the train is off 
the stopper, so as to clear out any moisture that may have 
formed in the pipes. 

**A man will be appointed belonging to the locomotive 
department to remove and replace the tail pipe, and 
enginemen on arrival at a station where the pipes are to 
be blown through must look out for the person told off for 
this duty, who after removing the tail pipe will signal to 
the driver when to blow up, and who will replace the pipe 
on the stopper after the pipes have been a by the 
large ejector. 

“The locomotive foreman of each district must use his 
own discretion when to appoint men for this duty, being 
guided by the severity, or otherwise, of the frost. He 
must also, at his discretion, arrange for the vacuum brake 
pipes between the engine and tender to be uncoupled 
while the engines are standing in the shed.” 

The above notice, in which the italics are my own, show 
the anxiety with which the company’s officers view the 
advent of frost in connection with the working of this 
brake, and many laboratory experiments will be required 
before this anxiety will be allayed. I have studied the 
returns of the Board of Trade for the four years ending 
December 31, 1889; from these the following summary 
has been abstracted, giving the number of failures of the 
vacuum brake caused by ice and water. 

Number of 


Cases 
Reported. 
Train pipe blocked, choked, full of ice, 
and train ran past station, thus causing 
imminent danger to the passengers... 13 
Train pipe blocked, choked, full of ice o 
water. Found out in time, thus only 
causing delays a aoe <5 she 55 
Hose pipe frozen on, or off, plugs would 
not couple or uncouple ©... we sick 30 
Cylinder, piston, or diaphragm sticking, 
due to ice, water, or frost... ae nn 79 
Unable tocreate vacuum, maintain vacuum, 
or release brake, due to ice, or frost, or 
water ... om ote ae =~ af 6 
Ball valve, the valve frozen... as ee 6 
Reversing or cut-off valve frozen... ne 2 
Drip-valve frozen bas = * ; 15 
Brake gear clogged with ice ... oe ca 8 
Total number of cases on record in the —— 
four years in which the vacuum 
brake failed on account of water 
and ice : 214 


It appears to me to be childish in the extreme to be 
bringing forward pedantic laboratory experiments, when 
every winter brings its crop of failures from frost. 

What is wanted for railway working is something that 
will bear the test of every-day work in all weathers, and 
not an apparatus that requires special instructions for 
frosty weather, Yours, &c., 

A Pracitcal ENGINEER, 





DIAGRAMS FROM ENGINES OF SS. “KAISER WILHELM II.” 


(For Description, see preceding Page.) 


PORT ENGINE. 


Stop Valve Full open 
Boiler Pressure 149-3 Ibs. 
Pressure in H.P. Valve Chest _..146:°5 


” ” /nter P ” ” =. 56°93 n 
low P. , eee Ay 
Vacuum in Condenser ...........-.. te % 


Revolutions 78 p. Min 





Fig. 13. 


Stroke 160074, 


STARBOARD ENGINE. 
Stop Valve Full open 


Boiler Pressure .__...._.__...._.... 148 Ibs. 

Pressure in H.P. Valve Chest. 145 , 
” a Inter P. ” ke 52-6 n 
n n Low P. p a -- UF a 

Vacuum in Condenser._.-----.-- 2, 


Revolutions, 76,5 p. Min. 
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Mean Pressure 1-16 __1.H.P. 2494 Mean Pressure 11-38 LHP. 2491. 
Total 1.H.P. 7178 Total 1.H.P. 6932 


(9936) Total 1.H.P. of both 


THE PETROLEUM DEPOSITS OF PERU. 
To THE Eprror or ENGINEERING. 

Str,—West from Greenwich 81 deg. 40 min., and south 
of the equator 3 deg. 40 min., is Zorritos, the centre of the 
petroleum region of Northern Peru. Lying as it does so 
near the equator it would be supposed that the heat 
would be excessive, but this is not the case, for at a point 
a little further north commences the rainless region, and, 
as a consequence, the trade winds. These strong breezes 
are in the morning from two o’clock until ten, from the 
south-east, and blow strongly, changing at 12 o’clock to 
south-west, the result is a temperature that does not vary 
from 70 deg. Fahr. 5 deg. all the year round. The air is 

rfectly dry and the climate much recommended for 

ung diseases. 

Abundant surface indications of petroleum exist at and 
in the vicinity of Zorritos. Some years since a company 
was formed to develop the district, and they put down 
some four wells, the largest of which produced 16,000 
gallons daily. A refinery was built and the manufacture 
of kerosine began. Lack of capital prevented a large 
development, and it was not until the property came 
into the hands of the present owner, Mr. Faustino 
G. Piaggio, that a regular system of work was inaugu- 
rated, and it is now the best managed property I know 
in South America. There are at present nine wells, and 
the production is 7000 cases or 70,000 gallons of refined 
kerosine a month. The specific gravity of the petroleum 
is 42 deg., producing 22 per cent. of light products, 29 per 
cent. of illuminating oil, 16 per cent. lubricating, and 
33 per cent. of asphalt or brea. The crude petroleum as 
well as the distillates, havea sweet aromatic odour, and 
differs in this respect from any oils I have yet seen. A 
very small quantity of acid is used in treating the kerosine 
owing to the absence of paraffin, and 2 1b. to 3 1b. of 
acid is quite sufficient for the purification of 40 gallons of 
kerosine. The property lies on the shore of the Bay 
of Zorritos, consisting of 54 pertenenciasor 2,160,000 square 
metres, having an extension along the coast of 10,800 
metres. All of this large tract has surface indications, 
while the geological formation is all that could be desired, 
the anticlinal being formed by the shore range of the 
Andes. The port is smooth and deep, a small railway 
connects all the offices and shops with the wharf, and the 
different departments are in communication with the 
principal office by telephone. No attempt has yet been 
made to introduce the residium, after extracting the 
kerosine, as a combustible for steamers, &c. This I should 
say was the grand future of the business on the coast. 
Good coal is never lower than 15 silver soles a ton, and it 
has been demonstrated beyond a doubt that three barrels 
or 120 gallons of oil is equivalent to a ton of the best coal. 


Engines, 14110 LHP. 


Not only would it seem that the steamers on this coast 
would use petroleum as a fuel, but the immense saltpetre 
districts of Arica, Tarapaca, and Autofagasta, would be 
large consumers, once assuring them of a supply. Mr. 
Piaggio has not been able to extend this branch of the 
business, as it requires another capital and other direc- 
tion to carry it through. Attention is being called to 
Northern Peru and irrigating companies are being formed. 
Mines are being developed, and it looks as though a new 
era had commenced for us. The riches of the country 
are well known, among these I believe that of petroleum 
is in the front rank. 

I will endeavour soon to give you an idea of the 
irrigation of the River Puira, a work involving an outlay 
of a million and a half, and which is in the hands of very 
able men. Yours truly. 


Epvarpo Fowks. 
Paita, July 8, 1890. 





CONTINUOUS BRAKES FOR GOODS 
TRAINS. 
To THE EDITOR OF ENGINEERING. 

Srr,—In the newspapers for August 9th there are two 
reports of accidents from goods trains. The first states 
that the traffic on the London and North-Western Rail- 
way was delayed for some hours by a collision between 
two goods trains between Harrow and Watford. There 
was much delay in the arrival of the mails in London in 
consequence of the accident. The second states that a 
serious railway collision occurred at Selby station, where 
the Scotch express for King’s Cross was run into by a 

oods train from Hull for Cole Both engine drivers 

ad narrow escapes and the express was delayed two 
hours. The signals are said to have been against the 
goods train, but the driver says the brakes failed to act. 

Fortunately there appears to have been no loss of life 
owing to these collisions ; but the question arises whether 
the railway companies would not find it to their interest 
to fitup their goods trains with automatic continuous brakes 
of a similar character to those employed upon the passenger 
trains. I think it would be found more economical to 
have reliable continuous brakes than these periodical 
accidents. In the United States I learn that goods trains 
of fifty vehicles in length are fitted up with the Westing- 
house quick-acting brakes, also that trials have recently 
been made in France and Belgium with the object of 
introducing similar brakes into those countries. Surely 
if the traffic of the United States and Continental lines 
demand such safety brakes, it is high time that railway 
managers at home made a move in this direction. It 





would be interesting to know the cost of these two acci- 
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dents, and to know how far such cost would have fitted 
the trains with reliable continuous brakes. The narrow 
escape of the Scotch express would show also that the 
safety of the travelling public is at stake, and this would 
give an additional reason for adopting a quick-acting 
safety brake. 
Yours, &e., 
A Rartway TRAVELLER. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—There was a quieter feelin; 
in the pig-iron market last Thursday, and the oversol 
speculative dealers were less anxious-looking, which was 
considered as significant that they had got fairly well 
covered. olders of warrants were easier to deal with 
in consequence, and the continuance of the Bank rate at 
5 per cent. was generally expected. The price of Scotch 
iron lost 3d. of the gain of 10d. per ton on the preceding 
two days, and hematite iron lost 5d. of the 1s. 24d. per 
ton gained on those two days. Cleveland iron was 
steady, and maintained the week’s gain of 104d., closing 
only 2s. 5d. per ton under the price of Scotch iron. The 
settlement prices at the close were—Scotch iron, 46s. 74d. 
per ton; Cleveland, 44s. 3d.; hematite iron, 54s. 14d. 
per ton. A lively feeling showed itself in iron circles 
on Friday, and a large amount of business was done 
in Scotch warrant iron. Another heavy withdrawal of 
Scotch iron from the warrant stores on the previous 
day, coupled with the railway labour troubles in the 
South Wales coalmining districts, had an effect on the 
iron market at the opening. The feeling in regard to 
Scotch pig iron was very strong, and not only was there 
a recovery of the slight relapse of Thursday from the 
buoyancy of the early part of the week, but the price was 
run up to 47s. 10d. per ton cash—the highest quotation 
reached during the past five months. The closing price 
was only 4d. per ton under the best, showing an advance 
of 1s. 14d. per ton on the day, of 1s. 8d. per ton on the 
week, and 1s. 94d. on the fortnight. Cleveland iron, 
although little dealt in—only two transactions being re- 
corded—rose in price 6d. per ton in sympathy, and 
the price of hematite iron advanced 73d. per ton. At 
the close the settlement prices were—Scotch iron, 47s. 9d. 
per ton ; Cleveland, 44s. 9d. ; hematite iron, 54s. 9d. per 
ton. A further advance of 1s. per ton was intimated in 
the afternoon in the price of Eglinton pig iron, No.1; 
and it was reported that two of the Langloan blast fur- 
naces had been damped out, and that they were expected 
to be kept out a considerable time, as it was more profit- 
able to send the coal into the market than into the fur- 
naces. The ‘‘boom” in Scotch iron continued on Mon- 
day, when there was again a great amount or excite- 
ment on the market. A very large amount of busi- 
ness was transacted, and the highest prices recorded 
since the opening week in April, were paid. Prices 
fluctuated very much, and some heavy oversold ac- 
counts were closed, and at the top prices, as usual. 
After these operations were concluded quotations gave 
way, and the first gains were in great measure lost. 
At one time the price of Scotch iron was 1s. 43d. per ton 
higher than the top price on Friday ; and at the close 
the gain was only 4d. per ton. From being 1s. 2d. per 
ton up in price, Cleveland left off 2d. to the good, and 
hematite iron touched 56s. 44d. per ton, but there were 
sellers finally at 55s. 74d. The settlement prices at the 
close were—Scotch iron, 47s. 9d. per ton; Cleveland, 
44s. 9d.; hematite iron, 55s. 6d. per ton. Though there 
was less doing in the pig-iron warrant market yesterday, 
a considerable volume of dealing was indulged in. The 
general tone of the market, however, was nervous, and 
there was a disposition on both sides of the market to 
take profits. That was especially the case in respect of 
Scotch iron. The close was somewhat flat and at the 
lowest prices of the day, the settlement prices being— 
Scotch iron, 47s. 74d. per ton; Cleveland, 44s. 73d.; 
hematite iron, 55s. 6d. per ton. At the opening of the 
market to-day there was a drooping tendency, but there 
was a firmer feeling afterwards as buying operations set in. 
Tn the afternoon the market was much stronger, the price 
of Scotch iron advancing 73d. per ton, and that of Cum- 
berland hematite warrants 9d. per ton. There was a 
rumour just before the close of the market that some 
heavy orders were being arranged with Clyde ship- 
builders. The closing price of Scotch iron was 48s. 2d. 
per ton cash sellers, that of Cleveland being 45s. 3d., and 
that of hematite iron 56s. 3d. per ton. The following are 
the quotations forsomeof the special brandsof makers’ iron, 
No.1 Clyde, 60s. per ton; Gartsherrie, 60s. 6d.; Summerlee, 
61s. ; Langloan, 61s. 6d. ; Coltness, 62s. 6d. ; Calder, 63s.; 
Shotts (shipped at Leith), 63s.; Carron (shipped at 
Grangemouth), 62s. 6d. There are now only 78 blast 
furnaces in actual operation, as compared with 80 at this 
time last year. Last week’s shipments of pig iron from 
all Scotch ports amounted to 10,065 tons, against 8219 
tons in the corresponding week of last year. They in- 
cluded 855 tons for the United States, 1915 tons for 
Canada, 150 tons for India, 546 tons for Australia, 152 
tons for France, 1510 tons for Italy, 1156 tons for Ger- 
many, 250 tons for Russia, 250 tons for Holland, 566 tons 
for Belgium, 100 tons for Spain and Portugal, smaller 
quantities for other countries, and 3222 tons coastwise. 
he stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood yesterday afternoon at 679,635 tons, 
against 684,605 tons yesterday week, thus showing for the 
week a decrease amounting to 4970 tons. 


Malleable Iron Trade.—There is now a decided improve- 
ment in the malleable iron trade of Lanarkshire. The 
lowest grade of common bars is in no case quoted below 
5l. lds. per ton ; the second grade being quoted at 61. 5s. 
to 6. 7s. 6d., and the highest grade at 6/. 10s. ; best bars 
being 10s. per ton higher; hoops at 71., sheets at 8., 





and nail rods at 7/. per ton—all less 5 per cent. discount. 
There has lately been a considerable inquiry both for the 
home trade and for shipment. 


Steel Trade.—Makers of steel are now asking nothing 
less than from 6/. 15s. to 7/. per ton for ship-plates ; angle 
bars are selling at 5/. 15s. to 5/. 17s. 6d. per ton; and 
boiler plates are quoted at 7/. 5s. to 7/. 10s. per ton—all 
less 5 per cent. discount for delivery in the Glasgow dis- 
trict. The tone of business is comparatively firm. 


New Locomotive Superintendent for the Glasgow and 
South-Western Railway.—Mr. Manson, who has for some 
years been the locomotive superintendent on the Great 
North of Scotland Railway, has been appointed to succeed 
Mr. Smellie in the same capacity on the Glasgow and 
South-Western Railway, a service in which he was 
formerly employed. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Y esterday there was a fair 
attendance on ’Change, and the tone of the market was 
cheerful, but only a small business was done, the rumour 


on the previous day of an American syndicate being |. 


formed to buy up the Scotch warrant stores, having 
greatly disturbed the market. For prompt f.o.b. de- 
livery of No. 3 g.m.b. Cleveland pigiron 44s. 6d. was paid, 
and there was sound inquiry for forward delivery, but 
nobody appeared to be anxious to enter into contracts for 
delivery ahead, as the outlook is still considered uncertain. 
The great scarcity of No. 3 makes that quality relatively 
much dearer than other classes. This 1s accounted for 
to some extent by the fact that some speculators who sold 
iron a little while ago now require No. 3 to fulfil their 
contracts, and thus holders are able to obtain a better 
price for that quality than for other classes. Yesterday 
forge iron was a little stiffer, but it was below what it 
ought to be considering the price of No. 3. It was ditfi- 
cult to buy No. 4 under 41s. No. 1 was 46s. 6d. Mid- 
dlesbrough warrants were steady throughout the day, 
opening at 44s. 8d. and closing at 44s. 74d. cash buyers. 
Only a small business was done in them. In the 
hematite pig-iron trade there is some improvement, 
and makers report a better inquiry. For east coast 
brands 56s. is the general figure, and some producers 
ask 57s. To-day the market was steady, and a fair 
amount of business was transacted. No. 3 g.m.b. 
Cleveland pig remained at 44s. 6d. for prompt delivery, 
and at the close of the market there were buyers at that 
figure. For forward delivery of No. 3 the quotation was 
44s., but few if any contracts were entered into. Cleve- 
land warrants were firm, closing at 45s. 14d. cash buyers. 
Mixed numbers of makers’ east coast hematite pig iron 
was rather quiet at 55s. 6d. per ton f.o.b., some sellers 
being willing to take that price. 

Manufactured Iron and Steel.—In the manufactured 
iron trade there is a little improvement since we last re- 

rted. Some makers have put their quotations up a little. 
Gcadie a few orders have been placed with local firms, 
and inquiries concerning new work are rather better than 
was the case alittle while ago. Common bars are 5l. 10s. 
to 5l. 15s. ; ship-plates 5/. 10s. ; and ship angles 5/. 5s.—all 
less than the customary 24 per cent. discount. Steel pro- 
ducers report business slack, and some of them regard 
prospects as somewhat gloomy, but there are others who 
take a pretty cheerful view of the outlook. Heavy sec- 
tions of rails are 5/. at works. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

South Yorkshire Collieries and the Coal Trade.—The 
usual monthly return showing the amount of coal sent 
from the South Yorkshire collieries to Hull during July 
has just been issued. From this it appears that Denaby 
Main forwarded 17,456 tons as against 16,840 in July, 
1889; Thorncliffe despatched 11,144 as against 11,152; 
Manvers Main 10,360 as against 10,960; and Carlton 
Main 10,352 against 8248. Last month Sweden and 
Norway took 23,695 tons as against 34,171 tons in July, 
1889 ; Germany 11,267 as against 12,636 ; Holland 7513 as 
against 5941 ; France 6038 as against 3549 ; Belgium 4932 
as against 993. 


National Association of Colliery Managers—Meeting at 
Barnsley.—On Saturday evening a meeting was held at 
Barnsley in connection with the Yorkshire branch of the 
National Association of Managers. The association is 
not as yet completely formed, and though it has been in 
operation as an incorporated association for some time 
past in Lancashire, the Midlands, and the North, it has 
not as yet had much success in Yorkshire. The associa- 
tion will occupy a position midway between the recently 
formed Colliery Deputies’ Association and the Midland 
Institute of Mining, Civil, and Mechanical Engineers, and 
apparently it aims at becoming useful to those men who 
hold first-class managers’ certificates under the last Mines 
Act, or certificates of competency under the Act of 1872. 
Chiefly it will concern itself with the questions which 
arise In the every-day working of coal mines, and if 
we may judge from its publications its work will be of an 
eminently practical character. 


Under-Managers and Deputies’ Mining Institute.—A 
meeting in connection with the Yorkshire and Derbyshire 
Under-Managers and Deputies’ Mining Institute has been 
held at Rotherham. Mr. eee of Barnsley, presided ; 
there was a good attendance. The objects are as follow: 
‘*'T'o improve the financial, social, scientific, and intellec- 
tual interests of its members by lectures and essays on 
mining questions, to originate and promote improvements 
in the laws, and to support or oppose alterations, therein 





to protect members from penalties likely to fall on them 
under the Miners’ Regulation Acts, and to secure 
legal assistance should an accident occur, and the re- 
sponsibility is likely to fall on any of its members, and to 
assist its members to obtain situations when out of work, 
and to make provision for them by a weekly allowance 
from its funds when out of employment. 





NOTES FROM THE SOUTH-WEST. 
_ Railway Arrangements at Swansea.—At a recent meet- 
ing of asub-committee of the Swansea Town Council, letters 
were read from the Great Western Railway Company, 
the London and North-Western Company, and the Mid- 
land Railway Company, in regard to a proposal of the 
council that a joint central railway station should be 
established in connection with the widening of Castle 
Bailey-street. The Great Western Company is pre 
to consider a definite scheme, but the London and North- 
Western Company, having recently spent a large sum in 
improving its local accommodation, is unable to see its 
way to entertain the suggestion; while the general 
manager of the Midland wh submit the proposal to his 
directors. 


Newport and the Argentine Republic.—A line of steamers 
is to be run from Newport to the River Plate. The 
vessels, some ten or a dozen in number, will be owned 
by Messrs Arthur Holland and Co., and will be managed 
at Newport by Messrs. Jones, Heard, and Co. The 
liners will make periodical passages from Newport with 
coal for Brazil and the Argentine Republic. 


The Bute Docks.--The Bute Docks Company has de- 
clared a dividend at the rate of 34 per cent. per annum 
upon its ordinary shares, as compared with 6 per cent. 
per annum for the corresponding half of last year. It is 
not a decrease in traffic, but increased expenditure, 
especially upon labour and coal, which has caused the 
reduction in the dividend. 


Rhymney Railway.—The half-yearly meeting of this 
company was held on Friday. The chairman alluded to 
the loss which the company had sustained by the transfer 
of the carriage of coal from Nixon’s Mountain Ash 
Colliery to the Taff Vale Railway, a loss upon the half- 
year’s earnings of 6000/. The working expenses had 
increased owing to labour and the price of materials going 
up. Coal was 2s. 6d. per ton higher than for last half- 

ear, and in the coming half-year it would be still higher. 

assenger traffic had, however, considerably increased, 
and the construction of a new line in the Aber Valley 
would materially add to the increase. The directors 
report was adopted, and a dividend was declared at the 
rate of 7 per cent. per annum. 


South Wales Coal and Iron.—The exports of coal from 
the four principal Welsh ports in July amounted to 
1,119,403 tons foreign, and 267,784 tons coastwise. These 
totals were made up as follows: Cardiff—fcreign, 846,734 
tons ; coastwise, 130,940 tons. Newport—foreign, 167,527 
tons; coastwise, 70,989 tons. Swansea—foreign, 94,666 
tons ; coastwise, 60,040 tons. Llanelly—foreign, 10,476 
tons ; coastwise, 5815 tons. The exports of iron and steel 
from the four ports in July were: Cardiff, 3317 tons ; New- 
port, 11,318} tons; Swansea, 12084 tons; Llanelly, 1080 
tons ; making an aggregate of 16,923} tons. The exports of 
coke from the four ports in July were: Cardiff, 10,617 
tons ; Newport, 30 tons ; Swansea, 1049 tons; Llanelly, 
nil, making an aggregate of 11,696 tons. The exports of 
patent fuel in July were: Cardiff, 21,420 tons ; Newport, 
5398 tons ; Swansea, 30,378 tons; Llanelly, nil, making 
an aggregate of 57,196 tons. The aggregate exports of 
coal from the four ports in the first seven months of this 
year were: Cardiff, 6,333,779 tons; Newport, 1,619,912 
tons ; Swansea, 924,349 tons ; Llanelly, 132,065 tons, or 
9,010,105 tons in all. The exports of iron and steel were : 
Cardiff, 40,079 tons; Newport, 85,9714 tons ; Swansea, 
52164 tons; Llanelly, 31264 tons, or 134,3874 tons in all. 
The exports of coke were: Cardiff, 57,664 tons; New- 
port, 995 tons ; Swansea, 66844 tons; and Llanelly, nil, 
or 65,3434 tons in all. The exports of patent fuel were: 
Cardiff, 129,063 tons; Newport, 29,042 tons ; Swansea, 
216,325 tons; Llanelly, nil, or 374,430 tons in all. 


Taff Vale Railway.—The expenditure made on ~~ 
account by the Taff Vale Railway Company in the half- 
year ending June 30th amounted to 42,329/., of which 
28,2711. was on lines open for traffic, 11,8487. on lines in 
course of construction, and 2210/. on working stock. The 
aggregate expenditure on lines open for traftic was accord- 
ingly carried at the close of June, 1890, to3,700,920/. upon 
lines in course of construction to 162,144/., and upon work- 
ing stock to 467,733/. The expenditure made upon lines 
open for traffic in the first half of this year included the 
following items: Pumps and_ hydraulic er 
Penarth Dock, 3236/.; electric lighting, Penarth Dock, 
13227. The cost of locomotive power in the first half of 
this year was 67,091/., as compared with 67,454’. in the 
corresponding period of 1889. The revenue derived from 
mineral traffic in the first half of this year was 271,250/., 
as compared with 339,653/. in the corresponding period of 
1889. ‘The cost of the coal used in the locomotive depart- 
ment in the first half of this year was 26,476l., as com- 
pared with 19,2307. in the corresponding period of 1899. 

‘he cost of the materials used in the maintenance and 
renewal of permanent way in the first half of this year 
amounted to 5204/., as compared with 5074/. in the corre- 
sponding period of 1889, 





WATER IN QUEENSLAND.—Water has been struck in a 
bore at Saltern Creek at a depth of 1900 ft., a very large 
flow being obtained. This is the third successful bore put 
down for the Weinholt Estate Company. 
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THE NAVY ESTIMATES. 

UNEXPECTEDLY, and at the fag end of the session, 
the Navy Estimates have been brought forward 
again in the House of Commons. They would have 
attracted little attention had they not been made a 
vehicle for the discussion of another wrong to old 
Ireland ; the Irish members entering into the fray 
with characteristic vivacity. What this particular 
“wrong” was, does not matter for our present 
purpose. Of course it had something to do with 
rent, and but the remotest connection with the 
administration of the Navy. 

When the Navy Estimates first came on for dis- 
cussion in March last, phenomenal progress was 
made, the rate at which the business was transacted 
being, we believe, a ‘‘record” for latter days at 
least. That was on the 17th of March, which, as 
the pious and patriotic well know, is St. Patrick’s 
Day. 

On the House going into Committee on Friday 
last, 9th inst., the Navy Estimates were brought 
forward, in place of the Foreign Office Votes, which 
had been on the programme. The first vote taken 
was 229,0201. for the Admiralty Office, and it led 
to a discussion on Lord Hartington’s Commission, 
in which Mr. Duff, Sir R. Temple, Admiral Mayne, 
Mr. Shaw-Lefevre, Mr. Hanbury, and Sir E. Reed 
were the chief speakers, with the First Lord 
answering for the Admiralty. In reply to a ques- 
tion by Captain Verney, Lord George Hamilton 
said that all the recommendations of the Hartington 
Commission had been acted upon. The statement 
had been previously made, but the information is 
to be supplemented by an official paper showing 
the alterations made in the distribution of business 
amongst the members of the Board of Admiralty. 
The subject requires more space for its considera- 
tion than we can afford at present. We shall return 
to it at a future time. 

Mr. A. O’Connor raised the question of the treat- 
ment of engineer officers. He pointed out that 
superior professional requirements were necessary 
—as was proved by the fact that a Whitworth 
scholar recently obtained only a second position— 
whilst at the same time the pay was very low. 
The official answer given to these facts is that engi- 
neers in the merchant service are not better paid, 
and that there is an unlimited supply of candidates. 
The second reason given is far more to the point 
than the first, which, in fact, is quite beside the 
mark. The argument of unlimited candidates is, 
however, one of doubtful utility. In the present 
day there are ‘‘ unlimited candidates” for any and 
every means of obtaining a career which may be 
thrown open to competition. In spite of this it is 
found that cheap labour does not pay ; and the fact 
applies equally when the State is employer as in 
the case of private individuals or public companies. 
It is true there are the examinations, but the best 
system of examination affords but a delusive test of 
competency. Good men will follow good pay, 
leaving the less lucrative callings to the more in- 
competent. The exceptions to this natural law are 
to be found when some other attraction, such as 
social distinction, are added to the pecuniary emolu- 
ment ; asin the case of officers of the Army and 
executi-e officers of the Navy. No sort of social 
distinction, however, comes to the engineer officer. 
If every one, from the youngest miss at Southsea 
in a pink frock to the First Lord of the Admiralty. 
joins in snubbing the engineer branch of the Navy, 
it ought to be considered intheir pay. That would 
be nothing but justice. 

Mr. O’Connor, however, traverses the unlimited 
candidates theory. ‘‘ Last year,” he says, ‘‘for 
32 studentships there were 177 competitors, of 





whom 85 obtained the minimum of qualifying 
marks; but this year there were only 93 com- 
petitors, and, while the minimum of marks has 
been raised from 770 to 880, of the 93 candidates 
only 34 qualified for the 40 vacancies, so that 6 
of the unsuccessful candidates of the previous year 
had to be brought in. Then 4 candidates failed 
to pass the medical examination, so that all the 
vacancies were not filled up.” Later, in speaking 
on another aspect of the engineer question, Mr. 
O’Connor said: ‘‘ The chief point is the constitu- 
tion of the Board of Admiralty, and its deficiency 
in engineering skill is a fact not taken up by the 
Commission presided over by the noble Lord the 
member for Rossendale. There ought to be in 
direct communication with the First Lord, some 
one with practical experience of present-day 
engineering in the Navy—some one in touch with 
the living service. There is all the difference 
between having an engineer attached to the Board 
and an engineering member of the Board.” 

Mr. O’Connor means well, but we doubt whether 
he appreciates the full seriousness of his proposal. 
An engineer officer taken from the service, and 
given a seat on the Board for an uncertain period, 
might play the very mischief with the Navy. The 
only safeguard against the evils arising from an 
ever-changing administrative body is the little 
power that it has, in the case of the Admiralty, to 
put any permanent record on Naval matériel, 
either afloat or ashore. But an engineer lord 
might be a very dangerous creation. We are 
entirely for having engineering matters managed 
by an engineer, and making that engineer re- 
sponsible for them—which is more to the point— 
but that is a very different thing from taking an 
engineer officer from the sea and clapping him on 
to the Board of Admiralty. 

Mr. Duffand Sir W. Plowden next touched on 
two points, which, although of themselves of minor 
importance, involve a question of principle of 
serious weight. The former exclaimed against the 
meagre nature of the information given to the 
public in that official publication which had been 
issued by the Admiralty under the title of ‘‘ Narra- 
tives of the Manceuvres.” We quite indorse Mr. 
Duff's remarks on this point ; in fact when noticing 
the publication in question we expressed opinions 
in exact accordance with those held by him. Sir 
W. Plowden brought forward a plea that the evi- 
dence taken before the Hartington Commission 
should be made public. This is a question we have 
also dealt with, and again we find ourselves in ac- 
cordance with a speaker in the debate. None but 
the strongest reasons ought to prevail for keeping 
public affairs secret. Lord George Hamilton’s 
excuses for secrecy in the two instances quoted are 
as follows: That ‘‘officers had given their evi- 
dence before the Commission on the understanding 
that it would be treated as confidential.” That of 
course is a good plea, the pledge having been given, 
and supposing ofticers demand that it be kept. It 
is well known, however, that in many cases wit- 
nesses before the Commission would have no ob- 
jection, in fact would prefer, that their evidence 
should be made public ; and it is more than hinted 
that the Government representatives went out of 
their way to take this pledge upon themselves, in 
order that there might be a valid excuse for 
secrecy. Certainly the Government could have 
commanded evidence from officers, and were under 
no more obligation to give a pledge of secrecy than 
a judge in a court of law. 

With regard to making public the incidents of 
the naval manceuvres, the first excuse is that to do 
so it would be necessary to criticise the respective 
operations of the rival admirals, and this would be 
invidious. The second excuse is that it would be 
undesirable to publish for the information of foreign 
nations details as to every defect in every ship 
taking part in the manceuvres. With regard to the 
first point, no one asks for a criticism of the 
admirals ; although we do not see why admirals 
should be more sensitive to professional criticism 
than other public characters whose positions are 
less secure. Still it may be granted that criticism 
of strategy is not desirable, for the opinion 
of the naval world is suflicient incitement to 
every officer to do his best. What the public 
really asks for is a knowledge of the facts of 
the manceuvres, and more especially the facts 
with regard to material. The plea of ‘‘ unde- 
sirability of letting foreign nations know” is so 
stale and fly-blown that we wonder the First Lord 
had the face to bring it forward in the House. As 
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a matter of fact, there was not a mishap that took 
place during the last manoeuvres about which 
‘* foreign nations,” as represented by their naval 
attachés and agents, could not get the fullest par- 
ticulars. We will supply the First Lord with 
a better excuse. When the naval manceuvres 
were first undertaken there was published, with 
the official public record, a list of mishaps which 
had occurred to vessels, In this catalogue there 
were shown up some glaring defects which 
were certainly beyond the scope of ordinary 
and excusable casualties. They were either 
the result of culpably defective workmanship 
and material or of equally culpable ignorance 
in the handling of the machinery. Hence arose 
a discussion between users of the machinery 
—naval oflicers—and those who were responsible 
for the manufacture, i.¢., the professional officers 
of the Admiralty and dockyards. If facts had been 
on the side of the naval officers probably a list of 
casualties would have continued to form a part of 
the official narrative ; as it is that feature has dis- 
appeared. 

We have used the expression ‘‘ culpable igno- 
rance” in reference to those who had charge of the 
machinery ; the term requires explanation. In 
more than one case which came to our knowledge 
it was absurd to expect the men in charge of opera- 
tions to have mastered the method of working, so 
totally madequate had been their experience ; and 
it is notorious that men are put in charge of work 
which is far beyond their education, their position, 
or their pay. In the House of Commons last 
Friday, the First Lord of the Admiralty said: 
“The fact is that on board ship a staff of highly 
trained engineering ofticers with high emoluments 
is not required. The backbone of the complement 
must be essentially working engineers.” The 
‘*high emolument” of an officer for the time in 
charge of all the machinery of one of Her Majesty’s 
line-of-battle-ships is less than the wages earned 
by an operative we saw a week ago working at the 
forge of one of the big steel works in Sheffield. A 
certain gallant admiral, an ex-member of the 
Board, likened the naval engineer to a Lascar 
oiling an engine, and appeared to be highly pleased 
with himself for the simile. Whilst such a spirit 
prevails among those who control the heavy 
machinery, accidents will be not uncommon, but 
the ‘‘culpability” will not rest with the engine- 
room staff. 

The shipbuilding vote of 1,659,3001. next came 
on for discussion, but so unimportant did the 
matter appear that there was not a quorum in the 
House until a motion to count was made. This 
vote brought forward a long but by no means unrea- 
sonable discussion on the dockyard labourer. 
Colonel Hughes opened the case by a statement of 
facts. It appears that the number of unskilled 
labourers employed in the dockyards receiving less 
than 20s, a week is 4542. There are 1037 receiving 
wages as low as lds. a week. ‘‘ A labourer at Ports- 
mouth after seventeen years’ service received the 
magnificentsalary of 17s. a week, out of which he had 
to pay 4s. 6d. a week for rent. There were others 
who, after fourteen years’ service, received 14s. a 
week. In most of those cases the rent varied from 
4s. to 5s. a week. There were many cases in which 
the wages, if divided among the members of the 
family, would give for their support 2}d. per 
head per day. In Deptford the rent ran as high as 
8s. 6d. a week. In London it would be generally 
at least 2s. more than in the country, and yet a 
man who had served ten years was still receiving at 
Deptford 15s. a week.” 

Having stated these facts Colonel Hughes went 
onto comment on them. He said that it was con- 
tended that the Government were right to fix wages 
according to the cheapest rate at which men 
would work; such a doctrine was laid down 
ina Treasury minute, but the Government Com- 
mission on the Sweating System had put in the 
strongest possible light the duty of employers to 
see to their working people. ‘‘It was a duty,” he 
believed, ‘‘for the Government not to set a bad 
example to employers by paying 15s. a week for 
unskilled labour. They had not the excuse which 
employers of labour had got, that owing to com- 
petition they had to cut everything as fine as 
possible.”” A further grievance, and a very genuine 
one, brought forward by Mr. Fenwick, was the 
fact that when a hired workman is taken on the 
establishment at a dockyard he is docked 2s. to 
2s. 4d. a week of his pay, which was put to a 
superannuation fund, He would not be entitled to 





the benefits of this fund until he reached the age 
of sixty, and if he died before, the money went to 
the Treasury and not for the benefit of his wife 
and children. Mr. Fenwick further stated that 
the establishment men in the Government yards 
were receiving something like 28s. to 30s. a week, 
whereas in London and other large towns the rate 
of wage for the same class of labour was from 38s. 
to 42s. a week. There were 70 fourth-class smiths 
at Portsmouth whose services averaged 204 years. 
These men were receiving 4s. 9d. a day, which 
was from 20 to 25 per cent. below the rate in 
private firms, while the third class received 5s. 6d. 
per day, which was from 22 to 30 per cent. below 
private firms. Mr. Knatchbull-Hugessen had also 
some figures to offer. ‘‘The average pay of ship- 
wrights in the dockyards was 5s. per day, as 
against 6s. 6d. in the private yards, while smiths 
were paid 5s. in the dockyards and 8s. 6d. in the 
private yards.” 

The facts thus disclosed, or rather brought for- 
ward, for they were before known, are as unsatis- 
factory as well could be. One must have a feeling 
of commiseration for the unhappy labourers who 
have to work for 15s. a week, but that is not the 
light in which the question bears on the Navy 
Kstimates. We quite agree with Mr. Howell when 
he says that it is no part of the duty of the First 
Lord of the Admiralty to act as a relieving 
officer for paupers, whether in Deptford, Wool- 
wich, or elsewhere; but that is _ practically 
what has been done. Lord George Hamilton said 
during the debate, ‘‘That a number of the men 
employed had been retained for a good many years, 
not for the value of their labour, but more for 
charitable purposes. . .. . The manager of a pri- 
vate establishment would probably have got rid of 
them because they were inferior workmen. They 
were kept on because the fact of their having wives 
and children prevented their discharge.” 

The only redeeming feature about this deplorable 
business is the First Lord’s courage in acknowledg- 
ing such a state of affairs. It is a scandal that 
labourers, grown men, should work at a wage of 
15s. a week, nomatter how easy the hours and how- 
ever certain the work. Labourers’ work is of a 
laborious kind, and a man cannot be in a state to 
undergo much physical exertion when nourished on 
the proceeds of 15s. a week. We should consider 
labourers working at that price as the most expen- 
sive articles in a factory. If the nation wishes to 
be charitable towards certain outworn labourers let 
us have a separate vote unconnected with the Navy 
and not saddle the fleet with the so unprofitable an 
item. 

With regard to the smiths and shipwrights the 
same remarks apply in a lesser degree. Cheap 
labour does not pay, a man or a nation can only 
get something below the market price by putting 
up with an inferior article ; in the case of labour 
the inferiority may be in quality or quantity, or 
both. 

The result of the debate was that the leader of 
the House undertook, ‘‘That the Chancellor of 
the Exchequer and the First Lord of the Treasury 
should associate themselves with the First Lord of 
the Admiralty, the Secretary of State for War, and 
the secretaries of the two departments with a view 
of inquiring into the circumstances and conditions 
under which the labour of the dockyards was con- 
ducted at the present time, and of ascertaining for 
themselves, before the next estimates were pre- 
sented, whether, in their judgment, changes were 
necessary in those conditions.” 

It could be wished that the Commission was to 
be of a more widely representative nature, and 
that there was hope of something being done more 
speedily, so that men in the employ of the State 
with their wives and children should not be kept 
for months longer in a state closely bordering on 
starvation, as they must be, unless their dockyard 
wages are considerably augmented from other 
sources. 

A further vote of 1,670,0001. for shipbuilding 
material led to some conversation amongst members 
on various subjects, but nothing further of import- 
ance arose. 





AMERICAN RAILWAY STATISTICS. 


THE extent of railroads in America is equal to 
the length of all other railways in the world. In 
other words, there are in America 188,823 miles of 
track, and in other parts of the world 166,311 miles, 
of which 133,075 miles are in Europe, including the 





British Isles, 17,648 miles in Asia, 10,428 miles in 
Australia, and 5160 miles in Africa. These are 
figures given in Poor’s ‘‘Manual” for 1889, of 
which advanced proofs have just been issued. There 
are being built at present, too, 5751 miles of addi- 
tional railroad. Another indication of the extent 
of railroad is the fact that reckoning the ‘‘ stock ”’ 
of all the companies at ‘‘ par” value, the worth is 
over 2000 millions sterling, or 12,0001. per mile; and 
the assets are slightly above this figure. During the 
year the capital stock per mile has decreased 1541., 
and the bonded debt per mile has increased 211, 
from the figures for the preceding year. Indeed 
this is one of the features of the statistics—decrease 
in capital stock and increase in debt, which are not 
by any means satisfactory phases of the financing 
of American railroads. 

The total train mileage run during the past year 
was 723}? million miles, of which only 2794 million 
miles were covered by passenger trains. The 
earnings were close on 200 millions sterling, a trifle 
more than a fourth being from passengers. Freight 
indeed contributes a very much larger proportion 
of the revenue of the American lines, for we find 
that the passenger earnings per passenger train 
mile were only about 3s. 74d., which is less than in 
the preceding years, and the freight earnings per 
mile were rather over 6s., a trifle more than in some 
of the preceding years. Passengers, in other words, 
contributed about 27 per cent. of the total revenue, 
while freights contributed about 66 per cent., the 
remainder being made up by mixed trains. The 
number of passengers carried was 495 millions, so 
that each travelled on an average 24.17 miles ; 
and the tons of freight dealt with was 619 millions, 
the average distance each ton was carried being 
110.80 miles. These distances are about two miles 
less than in some preceding years, which is said to 
be due to the great increase in overhead and subur- 
ban traftic. The net earnings per train mile were 
rather over 2s., and shows a tendency to decrease, 
owing to the construction of new roads of light 
traflic being greater than the growth of traftic on 
old roads. The decrease is more marked in the 
case of passengers than in freights, which continue 
very steady at about 66 per cent. of the gross 
earnings. The average number of passengers 
carried per mile of road was 3242.6 against 3018.5 
in 1882, the increase being 71.2 per cent., which 
shows general development of railroad travelling. 

The total net earnings last year were 634 millions 
sterling, and with other receipts enabled payments 
to be made as dividends, interest on bonds, &c., to 
the amount of 75} millions sterling, and at the 
same time leave a balance of 6 millions. In the 
appended Table we give some comparative figures 
which will be of interest. It is noteworthy that 
while gross earnings have more than doubled since 
1876, the net earnings have increased by only 73 per 
cent., and of this increase of 27} millions sterling 
the shareholders only get 23 millions, the remainder 
going to pay interest on bonds, &c., which require 
25} millions sterling more than in 1876. The 
mileage, of course, has doubled—that is one of the 
causes of the necessity for paying more interest-— 
as it adds to working expenses, but the ratios might 
have continued the same, or nearly so. In 1876 
fixed charges were a little over 1} times the divi- 
dend ; last year they were 23 times over the 
dividends. 


Gross Earn- Net Earn- Interest Dividends 





—_ Mileage ings. ings. | Paid Paid 
Operated. | 4 “Yoool. | 1=10000. 1=10002, | 1=10000. 
£ £ £ £ 
1876 | 73,508 99,451 37,290 18,712 18,608 
1880 | 82,146 122,746 51,111 | 21,573 | 15,423 
1884} 115,704 | 155,479 54,178 | 35,612 | 18,883 
1888 | 145.387 | 192,051 60,326 | 41,495 | 16,049 
1889 | 152,745 200,747 64,457 | 48,975 | 16,253 


The proportion of expenses to earnings was 65.21 
per cent. in 1884, 68.72 in 1888, and 67.90 in 1889. 
We have already referred to the great increase in 
bonded debt and the decrease in stock, and we give 
in the next Table along with average payments 
some details of debt, &c. It will be seen that the 
dividend has dropped from 2} per cent. to 1} per 
cent., and that the bonded debt has increased from 
58631. to 60161. per mile, while stock has decreased 
from 6013. to 56001. per mile, within the compa- 
ratively short period of five years. In other words 
while nearly 44 millions sterling was paid last year 
as interest on bonds, only 16 millions was paid in 
dividends, and 9 millions for rental, with 7 millions 
for miscellaneous charges, 
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Regarding permanent way and rolling stock, dis- 
tinct progress fails to be recorded. The extensions 
of track will be gathered from one of the tables 
already given, showing the miles operated, and to 














Per Mile of Completed Road. 1884. 1888. | 1889. 
£ £ £ 
Stock .. ee ee ee . 6,013 5,754 5,600 
Bonded debt <- es ee --| 5,863 5,994 6,016 
‘Cost of road and ometamsent ¥ .-| 11,066 | 10,802 | 10,711 
Interest per cent. of bonds _... +-| 4.66 4.35 4.38 
es mi »  anddebt ..| 4.51 4.17 | 4.20 
Dividends per cent of stock .. --| 2.48 7 | Laz 
Interest and dividend per cent. of; 
stock and bondsanddebt .. --| 8.52 3.03 | 3.07 





the information given in it, we may add that 
whereas in 1880 only 33,680 miles of steel rail 
were in use, there are now 151,723 miles laid or in 
process of being laid with steel rails. The super- 
cession of iron by steel rails has been very gra- 
dually and at the same time rapidly brought about. 
In 1880 the percentage of steel rails to the total 
was only 29.1, in 1884 it had increased to 57.6 per 
cent. ; in 1886, 62.9 ; in 1887, 67.7 per cent. ; in 
1888 to 72.3 per cent.; and at the end of 
last year it was 74.8 per cent. As to the roll- 
ing stock it has also been materially added to, and 
various improvements made. In twelve years the 
number of locomotives in use has doubled, as have 
also passenger and baggage cars, while the number 
of freight cars has trebled in the time mentioned, 
and in view of increased size the capacity may be 
said tohave been quadrupled. The additions have 
been particularly large in recent years, and these 
have been necessary. In 1880 the average freight 
train load was 129 tons. In 1885 it was 143 tons, 
and in 1889, 157 tons. The following gives the 
rolling stock for several years : 


ral Baggage, Mail,and Freight 











| 
" Locomo- 

Year. tives. ars, Expres3 Cars, | Cars. 
1877 15,911 12,053 3854 | 392,175 
1881 20,116 14,548 4976 648,295 
1885 25,937 17,290 6044 805,519 
1888 29,398 21,425 6827 1,005,116 
1889 | 31,062 23,465 7184 1,060,164 





Rhode Island has the Jargest number of inhabi- 
tants per mile of railroad—1432 ; while Arizona 
State has the smallest number—45. Nevada State 
has only 66 inhabitants per mile, but 120 square 
miles of territory per mile of railroad. New Jersey 
has but 3.84 square miles per mile of railway. 





SEQUEL TO THE COPPER CORNER. 

THE promoters of the copper corner, which so 
injuriously affected trades dependent on this metal 
two years ago, have had the lesson brought home 
to them that the establishment of such combina- 
tions is not only contrary to the principles of com- 
merce but a violation of law. M. Secrétan, ‘‘the 
soul of the enterprise, whose influence was prepon- 
derating,” has been fined by the French Court of 
Criminal Appeal in the sum of 3000 francs, or 1201., 
for having distributed to the Société des Métaux, 
in 1888, a fictitious dividend, because it was then 
impossible to believe in the safety of the operations 
engaged in, and consequently the profits which 
should form the basis for the distribution of divi- 
dends, were essentially uncertain. The Société des 
Métaux, as a company, has also been sharply dealt 
with in the English courts, and it is in this part of 
the case English readers will have most interest. 
A brief narration of the history of the copper 
corner may help to a better understanding of the 
case. 

In 1887 a combination, it might almost be calleda 
conspiracy, was formed in Paris, with assistance 
derived from London, to raise the price of copper 
by limiting the production and thereby ‘‘ to extort 
money from those who had to use copper”—a pro- 
ceeding illegal according to French law, and which 
afew years ago would have subjected the parties 
to a prosecution in this country. Agreements were 
entered into with copper-producing companies, the 
Société des Métaux practically agreeing to take the 
product of the companies for three years at a sum 
sufficiently handsome to induce them to agree— 
generally about 65/. per ton. The Comptoir d’Es- 
compte, a société anonyme, undertook to finance 
the operations. Success attended the scheme for a 
time, the price of copper advanced to a prohibitive 
figure, particularly in this country, which was the 
principal field of operations ; but ultimately con- 
sumers either refused to buy copper from the 
Société des Métaux, or got it at second hand, and 








the combination collapsed. The story of the 
collapse is too well known to require narration. 

The copper companies now demand that the 
Société des Metaux fulfil their bargain, and the 
other day Mr. Justice Day gave judgment in two 
cases, the one by the Cape Copper Company 
against the Comptoir d’Escompte and the Société, 
and the other by Mason and Barry against the first- 
named defendants only. The Comptoir escaped 
because they had done wrong in giving the 
guarantees, for which they were now called upon to 
stand responsible. It was ruled that it was a dis- 
count house only and incorporated by statute. 
Justice Day, after reading this statute, could not 
see that giving guarantees was part of their legal 
business, so that the directors had, as pleaded, 
acted ultra vires. He therefore dismissed them 
from the action. The Société des Métaux, how- 
ever, did not get off so easily. Their main plea 
was that the Société was in liquidation in France, 
so that claims could only be made against it by prov- 
ing for the amount in the liquidation, and that no 
action would lie against the Société itself. This 
defence was ruled as groundless. The decision in 
the French courts did not affect the right to sue in 
this country, the French law of bankruptcy did not 
affect actions brought in England on English con- 
tracts. It is not, therefore, the Société des 
Métaux in liquidation that the English copper 
companies have a case against, but the Société as 
solvent, which is an important point. The other 
noteworthy defence of the Société was, like that of 
the Comptoir, the illegality of the contract. The 
judge, however, had no difficulty in brushing this 
aside. The idea was not to raise the price of 
copper in France, the conspiracy was against 
English consumers. The negotiations took place 
in London, the sellers were English, the copper 
sold was delivered to the Société in England, any 
dispute as to the contracts was to be settled in 
English courts, so that in all respects they were 
English contracts. The plea, therefore, of illegality 
in making the contracts could only be judged 
according to English law. Neither restriction of 
output nor ‘‘ engrossing,” under which heading the 
transactions more properly came, was illegal or 
punishable. ‘‘ Engrossing’’ was punishable until 
the passing of the statute 7 and 8 Vict., cap. 
24. Judgment was therefore given against the 
Société des Métaux for 204,922/., payable to the 
Cape Copper Company. Mason and Barry only 
sued the Comptoir (the sum was 99,000/.), so that 
they lost their case. The French courts, however, 
on a previous occasion have held that the directors 
of the Comptoir are individually responsible, having 
acted beyond their powers. Many of them have 
had to pay fines and others have lost their fortune. 
But what of the poor peasantry who were induced 
to invest in the concerns in the hope of making a 
good return for their earnings? The fine on M. 
Secrétan will not avail them much. The loss is 
evidently to be borne entirely by the French com- 
panies. We do not know what share of the moral 
responsibility and blame attaches to the producing 
companies who admittedly entered the compact in 
the full knowledge of its true purpose. We scarcely 
think they are blameless. 

While the financial responsibility for the corner 
is being apportioned, it is gratifying to note that 
the copper trade has returned to a satisfactory con- 
dition. After the smash of the corner there was a 
collapse and stagnation existed for a time, all con- 
sumers adopting a waiting policy. There has lately, 
however, been a very steady volume of business 
transacted, stocks have been reduced and generally 
the statistical position is favourable. The reduc- 
tion of the quantity of copper held on account of the 
Société des Métaux, from 179,000 tons to little more 
than 2000 tons in the course of sixteen months, 
proves that stocks in private stores must have been 
reduced to almost wil. Prices in that time have 
advanced 20/. per ton; but even now, at 57/. per 
ton for bars, it is 8/. less than was promised by the 
Société for three years’ supply from the producing 
companies. A year ago the price was 42I., 231. 
less than the Société’s guarantee. The reduction 
in stocks too has taken place, notwithstanding 
large imports from all parts. The imports since 
January totalled 63,606 tons, against 63,835 
tons in the same period last year, and 77,845 in 
1888 ; but in the last-mentioned year fully 17,000 
tons went to France direct, probably to be stored 
by the Société, whereas this year only 3111 tons 
have gone to that country. The total visible 
supply, including stocks, is over 72,500 tons, being 





10,000 tons less than in June last, and 35,000 tons 
less than in August last year. In other words, 
while the supplies to England and France have 
been over 3300 tons less than in the same period 
last year, the consumption and export have been 
33,444 tons, or more than 50 per cent. greater. 
Part of this increased consumption is due to the 
largely extended use of copper wire for electrical 
purposes and of sulphate of copper for the preven- 
tion of diseases in vines. The manufacture of 
sulphate, itis estimated by Messrs. Lewis, of Liver- 
pool, will probably absorb 20,000 tons more copper 
this year than last. In the United States the 
demand continues large, and Lake Superior ingots 
sell at 811. 15s. per ton. 








AMERICAN RAILROAD PHRASES. 

Wuen the travelling American addresses a 
railway booking clerk in this country in the phrases 
he uses at home, confusion is apt to result, and the 
two persons often conceive a mean opinion of each 
other’s intelligence. The clerk, misunderstanding 
the wants of the traveller, professes himself unable 
to satisfy him, while the latter is irritated that he 
cannot get a ticket which he sees supplied with the 
utmost readiness to others. For instance, if a 
return ticket from London to Dover were wanted, 
an American, using his accustomed expressions, 
might possibly demand ‘‘an excursion to Dover,” 
when he would be met with the reply that there 
was no excursion to Dover that day. Varying his 
words he might then say that he would take a 
‘* round trip to Dover,” only to be told with in- 
creased emphasis that there were no trips, round 
or square. Even if he used the phrase ‘‘ a ticket 
to Dover and return,” he would probably find him- 
self presented both with a single and a return 
ticket, when he only wanted the latter. The phrase 
‘* return to Dover” appears to him absurd, since he 
cannot return to the a where he has never been. 
It is undeniable that in this respect our conven- 
tional phrase is far from being exact, and it is only 
custom that reconciles us to its use. 

If during the journey the recommendations of 
the guide-book led the traveller to wish to break 
his journey at Canterbury, he would, if his first 
experience had not broken his confidence in the 
intelligence of our railway arrangements, apply to 
the guard, or the ticket collector, for a “‘ stop-over.” 
It is to be feared that a worse muddle would then 
ensue than over the ticket, since the ‘‘ stop-over” 
has no existence on our lines. It isa check, issued 
by the conductor who takes the through ticket, 
allowing the passenger to stay five days or less at 
some place en route. The names of all the stations 
on that section of the line are printed on the margin 
of the check, and that at which the stop is to be 
made is punched out by the conductor. By this 
arrangement considerable elasticity is introduced 
into the system, and the convenience of travellers 
is studied. When a journey of pleasure is taken 
it is customary to purchase a summer tourist ticket, 
which has coupons attached permitting the pas- 
senger to alight at certain interesting spots. These 
correspond to the circular tickets issued by our own 
lines for Wales, the Lakes, and Scotland, and also 
to the very complete series of circular tours 
which can be made on the Continent. Some Ame- 
rican tourist tickets are marked ‘‘ limited to a con- 
tinuous passage.” The holder of these must go to 
his destination without stopping at any inter- 
mediate stations. The tickets are, however, gene- 
rally good for a few days’ delay on the return 
passage. For instance, a ticket may be obtained 
from New York to Chicago, vid Niagara Falls and 
Detroit, and good to return if presented between 
Buffalo and New York before midnight on the sixth 
day ; but it does not allow any stops between the 
start and the destination. 

Another curious American railroad phrase is a 
‘*stop-over privilege.” This gives the privilege to 
stop at certain points in the route, in contradistinc- 
tion to a “‘limited ticket,” which compels the pur- 
chaser to continue his journey on the train he 
starts on. Of course the idea is well known here. 
On certain long journeys, as, for instance, from 
London to Aberdeen, the ticket states that the 
traveller may break his journey at certain towns, 
and that he must complete the journey in so many 
days. But we have no general expression to com- 
prehend all this. The stop-over ticket in America 
is rather dearer than the corresponding limited 
ticket ; between New York and Chicago the differ- 
ence is 2 dols. When a limited ticket is bought 
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the agent asks by what train the purchaser is 
going, and the ticket reads for that train only, or 
it may read for any train leaving that day. The 
train numbers are marked on the margin of the 
ticket, and the conductor stamps out the proper 
number. Every fresh conductor over a long 
journey verifies the numbers, and if he finds a 
ticket that does not correspond to the train it is 
worthless. A train bears the same number all the 
way to its destination. 

There are various kinds of season or contract 
tickets in the States, such as ‘* 1000-mile tickets” 
and ‘‘ commutation tickets for sixty rides.” The 
former must be a great convenience for persons 
who travel much. The ticket is good for a thousand 
miles within twelve months from the date of issue, 
and is usually issued at 2 centsa mile. Each time 
a journey is made the conductor takes off enough 
coupons to cover the distance. If there should be 
a war of rates, and mileage rates be decreased, the 
purchaser must make a loss over his contract, 
unless some allowance is made him in the matter of 
distance. A commutation ticket for sixty rides 
lasts during one calender month, and thus a double 
journey must be made every day to exhaust it. 
On the margins it carries the figures 1 to 60, and 
one of these is stamped out each trip. The ticket 
can be used at intermediate stations, but a full ride 
is counted each time. They are sold at a very con- 
siderable reduction on the usual fares, and are 
made into books for a man and his family. 

The points in which the American system is 
better than our own, are those that result from the 
conductor being able to go from end to end of 
the train while it is in motion. This enables 
the traveller to get his ‘‘ stop-over,” and have his 
commutation or 1000-mile ticket punched. Here 
every ticket for a long distance, say 400 miles, is a 
‘*stop-over privilege,” and practically no ticket is 
‘‘limited,” unless by the last train of the day of 
issue. The traveller may get out at any station and 
await the next train. If itis an ‘‘open” station he 
may go out into the town for a few hours and pro- 
ceed by a later train to his destination. Our season 
or contract tickets last from three to twelve months, 
and are available for any number of journeys; often 
they can be used at all intermediate stations as well 
as at the two places marked on their faces. This 
offers a great advantage over the commutation 
ticket. 

If the railway companies could rely upon the 
honesty of their customers it would be possible for 
them to offer a good many privileges that they are 
now obliged to withhold because they would be 
abused. The absurdly small punishments dealt to 
those who attempt to defraud the companies 
encourage unscrupulous people to put in practice 
many mean tricks, the result being that the great 
body of honest travellers have to suffer for the 
faults of a few. The close inspection of the con- 
ductor in America enables the companies to check 
many practices that flourish here. 





THE WEATHER OF JULY, 1890. 

ConFiIRMING the aphorism that the unexpected is 
the most likely to happen, July has been a month 
of excessive rain, damp, and clouded skies, alter- 
nating with short intervals of sunshine, but entirely 
wanting the hot summer-like days needful for 
maturing the crops. A series of atmospherical 
disturbances has visited the British Islands from 
the Atlantic attended with much rain, lightning, 
and thunder, and sometimes winds of gale force. 
These storms, in the fore part of the month, were 
particularly prejudicial to the crops, as they were 
just in the flowering stage and required a quiet 
time for the setting of the fruit. The after part 
of the month was a slight improvement upon the 
weather, and had a little more sunshine. The 
mean pressure and temperature cf the atmosphere, 
at extreme positions, to which the Isle of Man is 
central, were as follows : 





Mean | Difference | 





Mean | yn; 
. | Difference 

Positions. Pressure. | from Normal. — | from Normal. 

| | ral 

| in, | in. | deg, deg. 
North 29.70 | below 0.13 | 53 below 1 
South 29.97 | + a a 
West Bee 4°95) Say ce 
East 29.82 } - 10 60 nil 
Central 29.86 . .06 58 below 1 





A seasonable July has the least number of 
rainy days of any month, and is usually the hottest 








month. However, as it sometimes changes places 
as regards temperature with August, and even 
with earlier months, so as regards rain, it is some- 
times characterised by very heavy rains, and such 
it was this year. The rainfall results from the few 
stations which can be given here, will less truly 
than usual represent the rainfall in frequency and 
amount over these islands generally ; they are as 
follows : 














Places. | Rainy Days. | Amount. a. 
| | in. in. 
Sumburgh .. aa 23 4.11 more 2,02 
Scilly .. oe 16 5.92 » wae 
Valencia 22 4.13 » O82 
Yarmouth 22 4.77 »» «©0209 











The daily general directions of the winds over 
these islands taken with or without their estimated 
mean forces, as well as the mean distribution of 
barometrical pressure, indicate a resultant wind 
from W.N.W., the normal resultant being from W. 
The winds were confined between the N. and 8. W. 
points. In correlation with the prevalent winds 
the mean temperatures were slightly below the 
normal values, except in south-west England where 
the month was exceptionally cold. Rain fell ona 
large number of days, and the quantity was greatly 
in excess of the normal in Great Britain. Rain- 
falls exceeding an inch in twenty-four hours were 
measured on the 5th, at Jersey 1.31, at Dungeness 
1.20, at Greenwich 1.17 ; between 3 and 5 a.m. 
3.59 fell at Lynsted, near Sittingbourne ; on the 
6th, at Yarmouth 1.06 ; on the 8th, at Aberdeen 
1.34, at Nairn 1.05, at Ardrossan 1.02, and snow 
fellon some of the mountainous districts of Scot- 
land ; on the 9th, at Sumburghead 2.17 ; on the 
18th, at Jersey 1.35, at Hurst Castle 1.41, at London 
1.79, at Southampton 2.1, at Ingatestone 2.4, at 
Rothampstead 2.5, at Cambridge 1.01 ; on the 19th, 
at Yarmouth 1.09. Extensive thunderstorms 
occurred in the district around the metropolis 
between 7 and 9Pp.m., 17th, and rain was con- 
tinuous for about twelve hours ending 3 a.M., 18th, 
at Rickmansworth 4.19 in. of rain fell during this 
interval, nearly twice theaverage forthe whole month. 
Mr. Symons deems it ‘‘ one of the most important 
rains for many years, giving 2 in. or more over part 
of Wiltshire, the whole of Hampshire, Berkshire, 
Buckingham, the southern portion of Oxfordshire 
and Hertford and the west of Middlesex.” Thun- 
derstorms occurred in south-east England on the 1st 
and 17th; in north England on the 2nd; in north-east 
England on the3rd; and in Scotland onthe15th. The 
lowest temperature, 36 deg., was reported at Glen- 
carron on the 4th ; the highest, 78 deg., at Green- 
wich on the 23rd. The greatest barometrical pres- 
sure, 30.4 in., occurred on the 20th ; the least, 
29.3 in., on the Ist. The weather notations indi- 
cate that clear fine days varied from 6 in the north 
and south to 4 in the east and west ; overcast days 
from 18 in the west to 12 in the central district. 
No day was remarkably hot, but several days were 
remarkably cold, namely, the 5th, 6th, 11th, 12th, 
and 19th, which, at Greenwich, were from 8 deg. 
to 11 deg. below the average temperature. At this 
place sunshine lasted ten hours on the 20th and 
22nd. The duration of bright sunshine estimated 
in percentage of its possible amount, for the five 
weeks ending August 2nd, was for the United 
Kingdom 30, Channel Isles 37, east England and 
west Scotland 34, central and south England 31, 
south-west, north-west and north-east England 30, 
Ireland and east Scotland 28, north Scotland 20. 
The duration of sunshine was generally 3 per cent. 
less than last year, otherwise July, 1890, and July, 
1889, resembled each other in their leading fea- 
tures. The temperature having been more equable 
than usual from the absence of very hot weather, 
the Registrar-General’s weekly returns show a low 
death rate, 17 per 1000. 

In reference to the observations of the duration 
of sunshine it may not be generally known that the 
Registrar-General first commenced to publish them 
in the weekly returns of births and deaths, Feb- 
ruary 11, 1877, when he inserted the following inte- 
resting remarks: ‘‘ Meteorological conditions have 
an undoubted influence on life, disease, and death. 
For man, as it has been said, is an atmospherical 
creature. The child, the man, the woman, the 
veteran in ripe age, the healthy and the sickly, all 
feel these influences in different degrees. The 
deaths go up in the heats of summer or in the colds 
of winter, and go down in mild weather. Hence 
for many years the London weekly tables have 





shown by the side of the causes of death the vary- 
ing pressures of the atmosphere ; temperature in 
the shade, in the sun, on he grass ; the moisture 
and dryness of the air we breathe ; the north, south, 
east, west winds, and the velocity at which they 
fly ; and the daily rainfall. Latterly some subtler 
conditions have been expressed in numbers; the 
ozone has been measured, electrical disturbances 
have been recorded. One other condition is of un- 
questionable importance ; it is light, a condition of 
the elements approaching perhaps nearer than any- 
thing else their state in life. The Astronomer-Royal 
has undertaken to register, by Mr. Campbell’s 
ingenious instrument, the hours of sunshine in com- 
parison with the number of hours the sun is above 
the horizon. 

‘‘This instrument, kindly lent by Mr. J. F. 
Campbell for use at the Royal Observatory, con- 
sists of a sphere of glass, 4 in. in diameter, sup- 
ported concentrically within a hemispherical metal 
bowl, in such manner that the image of the sun, 
formed when the sun shines, falls always on the 
concave surface of the bowl. On this concave sur- 
face is laid a strip of cardboard (held in position 
by suitable clamping pieces) on which the image 
of the sun is received, and whenever the sun shines 
brightly the cardboard becomes either discoloured 
or blackened or altogether burnt through. The 
position of the meridian is marked on the card 
before removing it from the bowl, and time scales 
of different lengths having been prepared, that one 
suitable for the particular day is employed to 
mark the scale of hours on the record,” ‘“Camp- 
bell’s was soon superseded by a more practicable 
instrument devised by Sir G. Stokes ; but while the 
management is simpler, the results remain the same. 





PROFESSOR ELIHU THOMSON’S 
EXPERIMENTS. 

Most electricians who were present at the late 
Paris Exhibition examined with interest and with 
a good deal of astonishment the wonderful 
apparatus sent by Professor Elihu Thomson to 
illustrate the phenomena of alternating current 
induction. The effects produced were novel in the 
extreme, and at the first glance were difficult to 
understand. It was contrary to experience that a 
magnet should exercise such a marked and con- 
stant repulsion upon copper plates and rings, 
which in many cases were shot away from it with 
an energy suggestive of the release of a strong 
spring. It even required a powerful muscular 
effort to lay a copper plate on to the pole, while 
a disc mounted on pivots rotated rapidly in almost 
every position in which it was presented to the 
magnet. These experiments were repeated by 
Professor J. A. Fleming before the Society of 
Arts in this country in May last, and they have 
also been shown in America. Recently Professor 
Thomson has reproduced them with several addi- 
tions before the American Institute of Electrical 
Engineers in the course of a lecture which we 
reprint on page 144 ante and page 202 of this 
issue. This lecture will be found most interesting 
reading, but in order to render it intelligible to 
those who are not perfectly conversant with the 
phenomena of alternating currents, it will be ad- 
visable for us to explain one point which was 

assed over rapidly, as it had been treated by the 
ecturer at length in a previous paper. If an 
alternating current be passed through an electro- 
magnet each pole becomes alternately north and 
south, the changes taking place as rapidly as the 
alternations. Now, if a closed metallic circuit, 
such as a stout copper ring, be laid over the pole 
of the magnet, currents will be induced in it as 
the effect of the currents in the magnet coil. As 
is well known, éach time a current rises in the coil 
it will induce a current in the ring in the opposite 
direction, and each time a current dies away it 
will induce a current in the same direction as 
itself ; that is, if the primary current rises steadily 
from zero to a maximum and then dies away again 
to zero, the secondary current will flow first oppo- 
site to and then parallel to the primary current. 
Let us assume that the current in the coil is running 
in a direction we will call positive, and that it is 
at its maximum (M, Fig. 1) ; then, setting the effects 
of self-induction aside for the moment, it will 
commence to decrease or die away, and in doing so 
it will induce a gradually increasing current in the 
same direction as itself in the ring, and this 
secondary current will attain its maximum just as 








the primary current ceases, During this time the 
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coil and the ring attract each other, because 
currents flowing in the same direction are mutually 
attractive. The primary current having completed 
its swing in one direction, then begins to flow in 
the other, which we will call negative. By induc- 
tion it produces a current in the ring in an opposite 
direction to its own; that is, in the positive 
direction. But, as already explained, there was a 
secondary current in the positive direction circu- 
lating in the ring when the first primary current 
ceased. Hence it will be seen that the secondary 
current is constant in direction (though not in 
volume) all the time the primary current is passing 
from its maximum positive to maximum negative 
value (MtoN). During the first half of the time the 
two currents attract each other, and during the 
second half theyrepel eachother. When the primary 
has reached its maximum in the negative direction it 
commences to decrease, and by so doing it induces 


a current in the same direction as itself in the coil, |' 


and these two currents attract each other. The 
primary reaches its zero as the secondary attains 
its maximum, and then the reversal of the primary 
continues the secondary until the former attains 
its maximum and the latter its zero (Fig. 1). 

We have described this action on the supposition 
that there is no self-induction in the ring. It will 
be seen that the periods of attraction and repulsion 
are equal to each other in length and degree and 
occur alternately. Hence, with rapid alternations 
there would be no movement between the ring and 
the pole. But, as a matter of fact, self-induction 
cannot be eliminated, and all the phenomena 
described in Professor Thomson’s paper are due to 
its presence. When the secondary current starts 
up in the ring it finds an obstacle which delays its 
flow, and when it commences to cease it finds itself 
carried forward. The effect is just asif the current 
possessed the quality of inertia. The electro- 
motive force is unable to get it instantaneously 
into motion, and when the force is withdrawn the 
current continues to flow foratime. The effect of 
this is that all the actions we have described are 
delayed by a fraction of the time occupied by a com- 
plete alternation (Fig. 2). Instead of the secondary 
current being at zero when the positive is at its 
maximum, it continues to flow for some part of the 
time that the primary is decreasing. During this 
extra period the two currents repel each other 
instead of attracting, as they would if the symmetry 
were not interfered with by self-induction. A 
period of attraction follows, but it ceases imme- 
diately the primary current reverses and repulsion 
commences. That is, although the commencement 
of the period of attraction is delayed, the termina- 
tion is not deferred. The result is that instead of 
the whole time being equally divided into periods 
of attraction and repulsion, the periods of repulsion 
are considerably longer than those of attraction. 
Hence the ring is repelled from the coil (Fig. 2). 
There is, however, a further point to be taken note 
of. The periods of repulsion now cover the times 
when both currents are at their maxima, while 
the periods of attraction do not include the maxima 
of either current. Hence not only is the repulsion 
exercised for a longer time than the attraction, but 
it is also much greater in degree. 

The action of the primary current on the ring 
is greatly increased by the presence of the iron 
core within it, and the secondary currents in the 
ring are more particularly due to the magnetic 
induction through the ring. We may assume, how- 
ever, that this follows the variation of the primary 
current almost exactly, and that it may be repre- 
sented by a simple periodic curve, similar to that 
representing the current in Fig. 1. Now, by 
Amperé’s law, the force acting on the ring at any 
instant is proportional to the product of the instan- 
taneous value of the surrounding field and the 
current strength. This force is shown by the 
shaded portions in Figs. 3 and 4, which were used 
by Professor Fleming to illustrate this point. In 
Fig. 3 the areas marked A represent the attractions, 
and the areas marked R the repulsions, and they 
are obtained by multiplying together the ordinates 
M of the primary current curve, and the ordinate C 
of the secondary current curve, these curves being 
arranged on the supposition that there is no self- 
induction in the ring. It is here seen that the 
respective areas are equal and opposite. But if the 
second current be shown delayed (Fig. 4), then an 
immense difference of the areas is seen at once. 
The attraction area almost disappears, while the 
repulsion area assumes a size that explains the very 
decided action between the magnet and the plate. 









lf this action be understood the explanation of 
Professor Thomson’s experiment becomes very 
easy. Those referred to in Figs. 2 to 6, pages 144 
and 145 ante, all depend entirely upon the action 
of repulsion. In the three latter figures the copper 
ring is replaced by a coil of insulated wire, but this 
makes no difference to the principle of action. 
When two rings are presented to the magnet an 
attraction ensues between the rings, since there are 
similar and parallel currents in each, and this action 
is taken advantage of in most of the experiments 
shown in the remaining figures on pages 202 and 
203 of the present issue, 

There is a beauty and neatness about all Pro- 
fessor Thomson’s experiments which cannot fail to 
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excite admiration ; they are performed with very 
simple appliances, and at their first appearance 
were perfectly novel. They do not need any great 
electrical knowledge to grasp, although they deal 
with the most recent developments of the subject. 
So far we believe no practical apparatus has been 
constructed on these lines. When the motors are 
run continuously they rapidly become hot, and then 
mechanical efficiency is low. Doubtless we shall 
soon see an alternate current motor which will be 
self-starting, and will run economically, but hitherto 
this result has not been achieved in a way which 
promises to fulfil allin our requirements. When it 
is, distribution by alternate currents will lose one 
of its present drawbacks, and will present so many 
advantages over the direct current system that the 
latter will find very few outlets. We may be sure 
that with so many able minds directed to the sub- 
ject it will not be long before the solution will 
appear. 





THE NEW TOWN OF MIDDLESBROUGH, 
IN KENTUCKY. 

Many members of the Iron and Steel Institute 
will spend the 21st of next October in the town of 
Middlesbrough, Kentucky, U.S.A. This is oneof the 
wonderful iron and steel manufactories which have 
grown up, as if by magic, during the last two or three 
years in the Southern States, and which are now 
pressing the older establishments of the Northern 
States rather severely. There is a great amount of 
English money in Middlesbrough, and the neigh- 
bourhood has openings for a great deal more. It 
will probably be interesting to those members of 
the Institute who are contemplating joining the 
approaching trip, and also to many who are staying 
at home, to learn something of this remarkable 
place. 

The site of the new manufacturing town of Mid- 
dlesbrough, in Kentucky, occupies much of an 
extensive plain, 54 miles long by 3} miles wide, on 
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the banks of a large affluent of Cumberland River, 
at an elevation of 1050 ft. above tide water, in 
latitude 36 deg. 37 min. north and _ longitude 
83 deg. 47 min. west from Greenwich. Looking at 
the place two years ago, one could see the virgin 
forests, of centuries growth, covering the plains 
and rearing their plumed crests upon all the hills 
and mountains, in almost unbroken continuity, for 
quite a hundred miles, along that flank of the great 
Cumberland Range. These lordly parks of valuable 
deciduous timber were then rarely disturbed by 
any other sound than the blasting for the prepara- 
tion of the road-beds of approaching railways, or 
the whistle of steam sawmills moved forward as 
the avant couriers of the coming invasion of these 
sylvan retreats. Now, amid the ceaseless rush and 
clamour of forces engaged in erecting furnaces, 
manufactories, belt railways, hotels, churches, 
storehouses, dwellings, and all the other architec- 

araphernalia of an advanced civilisation, 
sevaned thousand people are gathered there, whose 
numbers are augmenting rapidly. The construc- 
tion of the railways leading to it—hundreds 
of miles in length—and the tunnel through Cum- 
berland Mountain, at Cumberland Gap, was also 
phenomenal, marking an era of progress in railway 
construction, impossible to all but those command- 
ing unlimited resources. These railways, the 
Louisville and Nashville, going north and north- 
west and east to the seaboard, and the Knox- 
ville, Cumberland Gap, and Louisville, south 
and south-west and eastward and _ south-east 
are completed, and without mentioning those 
chartered and under survey or contract, now con- 
nect Middlesbrough by rail with all cities, towns, 
and seaports in America that enjoy railway facili- 
ties, thus rendering it possible to send, from there, 
carloads of manufactured products, without break 
of bulk, to any part of the United States or 
Canada, and to parts of Mexico. 

The following are the distances between Mid- 
dlesbrough and important cities of the States : 

Middlesbrough to deep water, Atlantic seaboard 
(City Point) Va., 475 miles ; Norfolk, Va., 533 ; 
Richmond, Va., 475; Newport News, 528; 
New York, 733; Boston, 953; Montreal, 1090 ; 
Philadelphia, 643 ; Baltimore, 547 ; Washington, 
507 ; Chicago, 538; St. Louis, 467; Cincinnati, 
232 ; Louisville, 215 ; Knoxville, Tenn., 65 ; Chat- 
tanooga, Tenn., 177; Birmingham, Ala., 342; 
Memphis, Tenn., 487; New Orleans, 700; City 
of Mexico, 2000; Charleston, S8.C., 500; Florida, 
E.C., 600 ; Galveston, Texas, 1080 miles. 

The tunnel alluded to is now the great open 
subway beneath the beautiful and historical Cum- 
berland Gap, toward which all railways contem- 
plated for that region, converge. Before the 
separation of the colonies from the parent, either 
some member of the household of the then Duke 
of Cumberland, or some admirer, passed through 
this gap and named the whole range Cumberland ; 
and that name is now indelible, as are the royal 
and ducal names of places in Virginia. The 
eastern end of the tunnel debouches near the high 
palisade of sub-carboniferous limestones, capped 
with the great conglomerate series, which forms 
the south-eastern escarpment of Cumberland Moun- 
tain for many miles. This railway tunnel, in the 
shortest possible compass, connects the rest of the 
country with those resources in land, coal, ores, 
clays, limestone, and timber, the verification of 
which, by the most expert counsel, in law, in 
science, and in experience with ores and coal, led 
the American Association, Limited, of London, 
and the Middlesbrough Town Company, to embark 
in the enterprise. 

The great sub-carboniferous limestones forming 
the mural cliff on the eastern side of Cumberland 
Gap, with its capstone—the Pinnacle—rising to an 
elevation of 2600 ft. above sea level, is the great 
salient feature in the entire landscape. Within 
this thick limestone band are many caverns of 
great length and width, at an elevation of several 
hundred feet above the country around. In their 
arrangement and natural decoration, they are the 
realisation of romantic beauty. They are, also, 
the storehouses of a perpetual water supply, cap- 
able of meeting any demand that may be made 
upon them. The mouths of these caverns now dis- 
charge into Cumberland Gap quite 2,000,000 gallons 
of water per day ; and as this entire stratification 
dips northwardly, at steep angles, for a half-mile, 
before becoming the almost flat bottom of the broad 
basin in which lies Middlesbrough, it is evident 
that, as either the Town Company or the American 
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Association owns all these lands, they can bore for 
and obtain an abundant supply of pure water at a 
high elevation above Middlesbrough, without injury 
to the riparian rights of any one. 

Passing northwardly from the limestones (650 ft. 
thick) just mentioned, the conglomerate member of 
the carboniferous period comes in with a thickness 
of nearly 1000 ft.; this then brings us to the floor 
of that great series of true coal-bearing rocks in an 
extensive eroded lacustrine basin of which Middles- 
brough is placed, within two miles of Cumber- 
land Gap. 

This coal-bearing series, in successive nearly 
horizontal strata, rises all around the town on the 
western, northern, and eastern sides, to command- 
ing elevations of 1500 ft. to 2500 ft. above the plain 
of Middlesbrough. The beauty of their outline is 
only enhanced by the protrusion here and there of 
the more indurated rock ledges, which serve to 
prove the horizontal position of the great suc- 
cession of sandstones, slates, and coals. These 
number no less than eleven workable seams, vary- 
ing between 7 ft. 8 in. and 3 ft. of coal, from floor 
to roof— one of which is a cannel coal seam varying 
between 23 ft. and 4 ft. in thickness. Those seams 
of coal lying nearer the great longitudinal sections 


of the mountain streams are 4 ft. and 6 ft. thick from |’ 


floor to roof. In addition to the coal within these 
measures are fireclayseams of proven character, 5 ft. 
to 15 ft. in thickness ; and spathic iron ore of 44 per 
cent. metallic iron ; also argillacious iron ore deposits 
and thick bands of building soft inquarry sand- 
stone. Below in the order of geological position, 
and protruding their basset edges above the surface, 
less than a mile south of the sub-carboniferous lime- 
stones at Cumberland Gap, are the great series of 
iron ore-bearing rocks, known in the nomenclature 
common in the district, as Nos. V. and VII. The 
Clinton, or Dyestone Group, is the one, the Oris- 
kany is the other. These upturned edges of red 
and brown iron ores, and their bounding rocks, 
pursue a general course parallel with the crest of 
Cumberland Mountain (N.E. and 8.W.), and nearly 
one mile from it. The No. V. Clinton, or red 
fossiliferous group, holds three distinct seams, 
generally dipping northwardly, about here, at vary- 
ing but gentle angles, so that mining in them is 
frequently the removing of a blanket of earth and 
ore from the more or less rounded contour of the 
ridges, at a cost for ore of 50 cents per ton. One 
of these seams, the upper, is 28 in. to 36 in. in 
thickness, and the two tal are 16 in. to 18 in. 
between roof and floor. They areapparently work- 
able 1000 ft. from the outcrop downward on the 
pitch, and as the American Association owns over 
26 miles length of these seams, with their dips and 
angles, they may confidently assume the quantity to 
be very great. 

Between No. V. series and Cumberland Moun- 
tain, half way, are the Oriskany (No. VII.) rocks 
and iron ores. These ores are all brown ores, or are 
altered in places to red, and occasionally, where 
exposed to some unusual heat from pressure, they 
are magnetic. These ores are curious and interesting. 
In one tunnel, cutting directly across the strike of the 
measures, there is found 199 ft. of ore in a length of 
400 ft., but this may have been due to an undulation 
in the dip. At any rate the enormous quantity 
of these ores, on 26 miles of such a lead, may be 
imagined, if it were only 10 ft. between floor and 
roof, instead of the measure found. The con- 
tinuity of the red or fossil ores is much more cer- 
tain than that of these Oriskany ores ; though some 
twenty-one openings in ore at intervals along the 
Oriskany rocks for six miles is suggestive of a more 
than usual continuity in them here. 

Mr. Edward Riley, F.C.S., of London, in an 
elaborate assay, says : 


Metallic — Phos- 
ron, phorus. 
Red fossil ore contains 56.11 0.149 
Oriskany brown ore 
contains 55.48 0.006 
Messrs. Le Doux, chemists, of New York, say : 
Metallic Phos- 
Red fosssil ore con- Iron. phorus. Sulphur. 
tains a ome 58.730 0.041 0.230 
Oriskany brown ore 
contains ... ve 56.490 0.006 0.210 
Carbonate contains 44.660 0.020 traces 
and further say: ‘‘ The red and brown hematites 


are good Bessemer ores.” 

The coals in six seams, of average 4 ft. thickness 
each on 50,000 acres of land, were carefully 
inspected, for fear of imperfect reports from others. 








This inspection disclosed that 20,000 tons of coking 
coals per acre over an area of 25,000 acres may be 
confidently relied upon. The average of coal in six 
seams by United States Government analysis is as 
follows : 


Volatile Matter. Ash. 
35.470 4.860 


The coke made from these coals assayed as follows 
for the laboratory of the Kentucky Geological 
Survey : 


Fixed Carbon. Ash. 

93.270 6.310 

The cost of making pig-metal at the two furnaces 

now being built for Messrs. Watts and Reis, at 

Middlesbrough, Kentucky, by J. P. Witherow, of 

Pittsburg, Pa., is given at the following figures by 
Mr. E. J. Bird, ironmaster, of Ironton, Ohio: 


Sulphur. 


Fixed Carbon. 
60.40 0.630 


Sulphur. 
-981 


1} tons of coke at 1.474dols. dols. 

per ton ee = ... =1,842 
3600 Ib. of ore at 1.444 dols. 

per ton os soe ... 21,444 
4 ton of limestone at 30 

cents per ton ee oe = 015 
Labour and incidentals... =3.00 


6.444=26s. 10d. per 
ton of metal. 
For years to come all the raw materials to be 
employed may be had in a radius of five miles 
around Middlesbrough, and the cars loaded at the 
mines and dumped at the tunnel heads of the fur- 
naces. These furnaces have a capacity of 17 ft. 
diameter of bosh and 75 ft. high; they are 
equipped with seven Whitwell hot-blast stoves, 
each 20 ft. in diameter and 60 ft. high ; twenty- 
four steel boilers, 54 in. in diameter and 34 ft. 
long, and all other appointments for each fur- 
nace, on the same scale of completeness, for the 
four furnaces now under contract. Their capacity 
will be 150 tons of metal each per day. There 
are also, in course of construction, two hot- 
blast charcoal furnaces of 75 tons of metal capacity 
each per day. These charcoal furnaces are being 
erected by Mr. Davis, of New York. 

Then, considering that, within a greater radius 
of, say, 20 miles around Middlesbrough, there are 
proven deposits of iron ores and coal, and, south- 
wardly, within this circle, there are proven deposits 
of zine ores of great purity, it is quite clear that a 
basis exists, at and near Cumberland Gap, for min- 
ing and manufacturing operations of most exten- 
sive proportions. In further proof of which, a basic 
steel plant has been contracted for of 300 tons 
daily capacity of output ; car wheel works, chilled 
plough works, a nail rod mill, sheet metal works, 
nail works, barbed wire works, spiral welded pipe 
works, zinc works of 600 retorts, and a Bessemer 
steel plant. 

As marvellous as this entire movement may have 
appeared in its conception, it is being realised with 
singular accuracy in its every detail. This may be 
inferred from the fact that such a firm as that of 
Mr. J. P. Witherow, of Pittsburg, Pa., has taken 
the contract for the four coke furnaces. 

All these facts above related, the cheapness and 
accessibility of abundant raw materials, taken in 
connection with established facilities for the distri- 
bution of manufactured products to all existing 
markets; the splendid physical features of the 
region ; the lavish preparation for the entertain- 
ment of guests, in ample hotels and sanitariums, 
all offer in their fulness the elements of complete 
success. 

Even the forage supplies, existing within a radius 
of 40 miles around Middlesbrough, have been 
closely investigated. Eight counties— Lee, in 
Virginia ; Hancock, Claiborne, Union, and Camp- 
bell, in Tennessee ; and Whitely, Knox, and Bell, 
in Kentucky—with a present annual production of 
570,000 bushels of wheat, 3,000,000 bushels of corn, 
450,000 bushels of oats, 12,000 tons of hay, 75,000 
bushels of sweet potatoes, 90,000 bushels Irish pota- 
toes, 18,000 head of horses and mules, 35,000 cattle, 
66,000 head of sheep, 100,000 1b. of wool, and 
1,200,000 lb. of butter—will be greatly stimulated 
in productive capacity by the presence in their 
midst of such a market as will be afforded by 
Middlesbrough, with its ever-increasing manufac- 
tures and population. Indeed, in times of fierce 
competition between great manufacturing centres 
this circumstance of the actual existence of a so 
great abundance of cheap forage supplies at the 
doors, together with cheap raw materials, will 
guarantee to Middlesbrough special advantages. 











NOTES. 
THE NaTIONAL ASSOCIATION FOR THE PROMOTION 
OF TECHNICAL AND SECONDARY EpvucatTIon. 

THE third annual report of the above Association 
congratulates the members on the fact that a begin- 
ning has at length been made in the work of ex- 
panding, improving, and organising the technical 
and secondary education of the country. The 
Association was formed in 1887 with the object of 
promoting a better training of the eye and hand in 
our primary schools by improving the teaching of 
drawing, of introducing a technical course into the 
higher elementary schools, and of reforming the 
system of evening schools. The new code largely 
fulfils these objects, but the permission it grants to 
local authorities to establish day technical schools is 
but a first step towards the kind of organisation 
desired by the Association. . The report states that 
in Manchester the new Act has been adopted in its 
entirety, and a sum of 4000/. is included for this 
purpose in the estimates for the year 1890-91. 
Sheffield has also adopted the Act, and a sum of 
45341. has been granted for the purpose. The 
Sheffield Council have very wisely asked the Science 
and Art Department to recongnise several subjects 
not provided for in the Science Directory, but of 
great importance in connection with the local indus- 
tries, and to this request the department have 
returned a favourable reply. A number of other 
towns and districts are also imposing rates for the 
carrying out of the provisions of the Act. Before 
the new code was issued the Association submitted 
to the Education Department a number of sugges- 
tions for the improvement of teaching in drawing, 
object lessons, science and manual instruction, and 
many of these have been embodied in the code 
issued last March. Mr. Arthur D. Ackland, M.P., 
of 14, Dean’s-yard, Westminster, is the secretary to 
the Association, and from him full particulars can 
be obtained. 


THE EXxHipiTion oF 1890 av VIENNA. 

The object of this Exhibition, which was opened 
last May under the auspices of the Emperor Francis 
Joseph, is to show the progress made in the 
Austrian Empire during the past few years in 
mechanical science, forestry, agriculture, and handi- 
crafts. It covers a considerable area, and contains 
many important exhibits. Austria and its depen- 
dencies, Hungary, and Germany, are the chief 
countries represented, and small portions have also 
been allotted to France, Italy, and Sweden. The 
Exhibition is divided into sections comprising 
farming produce, peasant industries, forestry, beer 
and wine manufacture, and the distilling of spirits, 
fishing, bee culture, horticulture and fruit raising, 
and a large and interesting collection of machinery 
of all kinds, especially agricultural implements and 
machines for cutting and utilising wood. The chief 
interest of the Exhibition lies in the main building 
called the Rotunda, which remains from the Inter- 
national Exhibition of 1873. The centre is filled 
with specimens of. natural and manufactured pro- 
ducts from the different provinces of the Austrian 
Empire, such as wine, beer, tobacco, silk, fur, . 
honey, &c. This is flanked by courts, radiating 
towards the outer ring, in which are shown various 
objects relating to forestry, including small but 
carefully arranged botanical, chemical, and minera- 
logical collections. Forestry occupies a position of 
national importance in Austria. It forms one of 
the chief departments of State, and the forest lands, 
both Crown and private, are most carefully admi- 
nistered. Both the outer ring of the building, and 
the long galleries inclosing it, are filled with machi- 
nery of all kinds, especial prominence being given 
to machines representing an advance in agricultural 
implements, husbandry, &c. Here are shown 
mowing, reaping, and thrashing machines, traction 
engines, machines for sawing wood, and for reduc- 
ing it to a finely shred fibre, utilised for many pur- 
poses. Hungarian flour is celebrated throughout 
Europe for its purity, and here are seen the porce- 
lain rollers, with a peculiar rough edge, which serve 
to grind it to the requisite fineness. Steam and 
electrical engines, and boilers of various kinds, 
tubular and other types, are also exhibited. Among 
the makers of boilers and engines used for this pur- 
pose the following firms occupy a prominent place : 
Messrs. Steinmiiller-Gunnersbach, Rhenish Prussia ; 
Pauker and Co., boilermakers, Vienna; Diirr, 
Gehre, and Co., Médling, near Vienna; Babcock 
and Wilcox, and the Worthington a Company. 
Scarcely any English makers exhibit, but Messrs. 
Fowler, of Leeds, show a few of their well-known 
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ploughing machines. Almost all the power gene- 
rated by the engines is used to produce electricity 
for lighting the Exhibition. The electric installa- 
tion is provided chiefly by the well-known firm of 
Siemens and Halske. A fountain lighted every 
evening by electricity has been designed and con- 
structed by French engineers, who came specially 
from the Paris Exhibition for that purpose. They 
have been assisted by the head engineer in charge 
of the gas and water department. Several 
smaller buildings are set apart in the grounds to 
illustrate the progress of the sugar industry, beer 
and wine manufacture, cattle, dairy produce, ice 
machinery, model workmen’s dwellings, &c. The 
Exhibition, which is in the Prater, is well lighted at 
night, and forms a favourite lounge of the Viennese 
townsfolk. 


VickERS, Sons, AND Co. v. SIDDELL. 

This action was decided last Friday in the House 
of Lords in favour of the patentee, Mr. Siddell. 
The action was brought by the respondent against 
the appellants in respect of the infringement of a 
patent dated May 20, 1885, for an alleged inven- 
tion of ‘‘an improved mechanical appliance for 
working or operating on large forgings in iron and 
steel.” The defendants did not deny that they 
had infringed the patent, but impeached its validity 
on the grounds that the alleged invention was not 
new, and that it was not a fit subject matter for a 
patent. The alleged invention consisted of an ap- 
paratus for turning heavy forgings, composed of a 
wheel and endless chain, the wheel being internally 
toothed and having a ratchet working in it, by 
means of which the wheel is caused to rotate, and 
the forging, which rests in the endless chain, is 
thus turned from time to time to the extent desired. 
It was admitted by the respondent that the ele- 
ments which formed this combination were all old, 
while, on the other hand, the appellants admitted 
that the combination was never in use prior to the 
date of the patent. The appellants, however, con- 
tended that to combine these well-known elements 
into the apparatus claimed needed no invention, 
and that it was therefore not proper subject matter 
for apatent. One or two interesting points cropped 
up in the case. It was contended that the final 
specification did not agree with the provisional, and 
therefore was invalid. On the other hand it was set 
forth that this matter was now examined under the 
care of the Comptroller, and that the Court could 
not go behind his decision. While admitting that 
the complete specification did practically agree with 
the provisional, Lord Herschell said that the old 
objection of the want of conformity between the 
provisional and the complete specification was still 
open, and that the decision of the Comptroller was 
not necessarily final in the matter. Another inte- 
resting point had regard to the claim. The present 
Patent Act states that a complete specification must 
end witha distinct statement of theinvention claimed. 
Mr. Siddell’s claim was in these words: ‘‘ I declare 
that what I claim is the general construction, adap- 
tation, or application, and combination and use of the 
several parts, in the whole constituting improved, 
more simple, and eflicient appliances or means for 
working or operating on iron and steel forgings, 
substantially as hereinbefore set forth, and as illus- 
trated on the accompanying drawings.” This was 
certainly very indefinite, practically referring the 
reader to the whole of the specification. Mr. 
Justice Kekewich, in the Chancery Division, and 
Lord Justice Cotton in the Court of Appeal, held 
that the patentee’s claims, although rough and in- 
definite, were sufficient. Lords Justices Lopes and 
Fry took a different view. In the House of Lords 
the judges took the view that non-compliance with 
the direction of the statute did not make the patent 
void. Lord Herschell said, ‘‘ that it is not necessary 
to express any opinion whether the specification did 
end with a distinct statement of the invention 
claimed within the meaning of the statute. I 
certainly should not recommend it as an example 
to be followed.” It is almost a pity, for practical 
reasons, that the judges expressed this opinion. 
The practice of making indefinite claims is one that 
causes immense trouble to the careful manufacturer, 
who is anxious not to infringe other people’s 
rights, but who very often cannot decide how far 
those rights extend. We should like to see it laid 
down that claims must be as definite as possible. 


New AMERICAN WARSHIPS. 
The Navy Department at Washington are con- 
tinuing their activity with a view to the building 
up of anew navy on modern lines. They have just 





invited tenders for the construction of four new 
ships—three coast line battle-ships and a cruiser. 
Offers may be made up to October 1, and the ten- 
derers may bid according to the department plans, 
or on designs prepared by themselves for hull or 
machinery. The battle-ships are to be completed 
in three years, and the cruiser in 2} years. Offers 
will not be received for more than two of the four 
vessels. The battle-ships are each to be about 
9000 tons displacement, and the speed is to be 
15 knots an hour, with premium of 5000/. and 
penalty of the same amount for each quarter knot 
aboveor belowthat speed. The hulls areto be of steel. 
The armour is similarly placed as in the first-class 
battle-ships now being built for the British Navy, 
but not so heavy, and as the speed is higher in the 
British ships the displacement is greater. The side 
armour belt in the American ship is to be 7 ft. deep 
and 17 in. thick, with transverse armour 14 in. 
thick across the fore and aft end of belts. Above 
the armour belt there will be auxiliary armour 
of 5in. thickness, and behind this will be ranged 
coal bunkers. The vessels will each have a protec- 
tive deck, with slopes on the sides, the maximum 
thickness being 3 in., and an ‘‘approved water- 
excluding material” equal to woodite or cellulose is 
to be fitted on the slopes of the deck. The battery 
will be as follows ; Four 13-in. breechloading guns; 
four 8-in. breechloading rifles; four 6-in. breech- 
loaders ; sixteen 6-pounder rapid-firing guns ; six 
1-pounder rapid-firing guns and two Gatlings. The 
13-in. guns are to be protected by armour 17 in. in 
thickness. The axes of the gun are to be 6 ft. 
above the deck. The 6-in. and 8-in. guns will be 
protected by shields, but are to be protected in 
addition by barbettes, or otherwise, carrying 4-in. 
armour for the 6-in. guns, and 6-in. armour for the 
8-in. guns, and the ammunition of the latter guns 
is to be supplied through armoured tubes. Twelve 
torpedoes will be carried, seven above water, two 
forward, one aft, and two on each side. There will 
be a military mast and a conning tower protected 
by 10-in. plate. The coal capacity must be 400 
tons on 24 ft. draught. An electric lighting plant 
is to be provided. The cruiser to be built will be 
of 7300 tons displacement and have a speed of 21 
knots ; a premium of 10,000/. for each quarter knot 
over, and a penalty of 50001. for each quarter 
knot below that speed are provided. The hull 
is to be of steel, not sheathed. The armoured 
deck will extend all fore and aft, and as in 
the case of the battle-ships, will be fitted with 
woodite or cellulose. The maximum thickness— 
over machinery—will be 4in. The electric lighting 
plant is to consist of three installations, and all fit- 
tings and stores, including search lights, should not 
exceed 30 tons weight. A conning tower, with 5-in. 
armour, is to be fitted. The main battery is to 
consist of four 6-in. rifled guns, to be mounted in 
the open protected by heavy shields, weighing two 
tons each ; eight 4-in. rapid-firing guns, mounted 
under the protection of the upper deck, having fixed 
segmental shields attached to hull 4 in. in thick- 
ness. A secondary battery will consist of twelve 
6-pounders, six 1-pounders, and two machine guns. 
Two of the 1-pounders and one of the machine 
guns are to be mounted on field carriages. There 
are to be four torpedo tubes and discharging appa- 
ratus and twelve torpedoes. The coal capacity is to 
be 750 tons on 23 ft. draught. There are to be two 
masts with signal poles. The cost is not to exceed 
550,000/., excluding guns, ammunition, armour of 
turrets, barbettes, gun shields and armoured tubes 
directly pertaining to the protection of the guns and 
loading positions. Plans are being prepared for a 
coast defence ram of the type designed by Admiral 
Ammen. The total weight of armour on this vessel 
is estimated at about 770 tons, the greatest thick- 
ness being on the conning tower, 18 in. The deck 
armour will be 3 in. at centre and 6 in. on the side, 
the upper side armour 6 in. and the lower 3 in. The 
displacement at ordinary draught 15 ft. 6in. will 
be 2160 tons, or at 17 ft. 6 in. draught 2530 tons. 
With engines developing 4800 horse-power the 
speed is to be 18 knots an hour. 


THE TRANSATLANTIC Record Broken. 

The White Star liner Teutonic, built by Messrs. 
Harland and Wolff, Belfast, has, after exactly one 
year’s steaming, broken the Transatlantic record, 
accomplishing the voyage from Roches Point to 
Sandy Hook, outside New York Harbour, in 5 days 
19 hours 5 minutes, which is 8 minutes less than 
the last fast passage completed by the City of Paris 
on August 28 last year. The City of New York, 





sister to the Inman liner named, gave the pace to 
the Teutonic, and also made the best perform- 
ance in her two years’ steaming, beating the 
last fastest run by 3 hours, being only about 
3 hours behind the Teutonic—her time on the pas- 
sage just completed being 5 days 22 hours 7 minutes. 
Both vessels left Liverpool with the same tide on 
Wednesday of last week, and sailed from Queens- 
town on Thursday afternoon within an hour of each 
other, the City of New York leading the way. 
The times of departure, being close, were care- 
fully noted, for although the owners in such cir- 
cumstances discourage, in a pronounced manner, 
the racing of the vessels, the knowledge that each 
vessel will do her best, consistent with safe naviga- 
tion, the public associate the passages with a race. 
Indeed, it is said that on Liverpool Exchange 
betting was freely engaged in. The two vessels 
were signalled off Sandy Hook on Wednesday morn- 
ing, the Teutonic at 5.30 a.m., and the City of 
New York about 7 o’clock. This is the fourth 
breaking of the record since 1888, and in the follow- 
ing Table, we include the Etruria’s record made in 
1888, to show the progress made in Atlantic steam- 
ing : 
7 days. hr. min. 


Etruria, June, 1888... ee iu 6 47 
City of Paris, May, 1889 ... la 5 3 7 

se August, 1889 a“ 5 19 13 
Teutonic, August, 1890... ie 5 19 5 


The City of New York time is quite worthy of being 
placed on the list, as she has taken the third place 
on the Atlantic according to the record runs. We 
give in the following Table the daily runs of the best 
passages recently : 


Breen "i 
“Teutonic.” ** City of | ‘City of 











—_— Paris.” New York.” | “ Etruria.” 
Dateof voyage Aug., 1890. | Aug., 1889. Aug., 1890 June, 188s. 
First day .. 473 } 432 | 464 By 
Second day ..! 496 493 | 486 458 
Third ,, 512 502 485 496 
Fourth ,, 500 506 } 474 485 
Fifth ,, 485 | 509s 474s 503 
Sixth ,, 340 | 346 | 388 457 
Total knots .. 2806 | 2788 ‘| 2771 | 2854 
Time taken {| °4- 19 hrs. | 5d. 19 hrs. | 5d. 22 hrs. | 6d. 1 hr. 

7 min, 47 min. 


t 5 min. | 13 min. | | 





The average speed of the Teutonic is fractionally 
above that of the City of Paris, but the latter vessel 
in some of her other runs has maintained 20 knots. 
Indeed, the average on three or four voyages was 
about 20 knots. The Teutonic, however, has the 
credit of the longest day’s run on record, three knots 
further than the City of Paris. One point which 
the figures bring out is the remarkable uniformity 
of the performance of the latter vessel, but of course 
there may be some cause to explain why the Teu- 
tonic dropped from 512 knots on Sunday to 485 
knots on Tuesday. It is a decrease in mean speed 
of from nearly 21 knots per hour to under 20 knots. 
The City of Paris is 560 ft. long, 63 ft. beam, and 
43 ft. deep, and of 10,500 tons, the largest mer- 
chant vessel afloat in point of tonnage. The Teu- 
tonic is 582 ft. long, 57 ft. 6 in. beam, and 39 ft. 4 in. 
deep, and of 9685 tons. She is the longest vessel 
afloat, but she is much narrower and shallower 
for her length than her competitor. The engines 
in both cases are triple-expansion. In the 
Inman liner the cylinders are 45 in., 71 in., and 
113 in. in diameter, and in the White Star vessel 
43 in., 68 in., and 110 in. The pressure in the 
former is 150 lb., and in the latter 180 1b. The 
propellers in the Teutonic overlap by 5 ft. 6 in. 
The indicated horse-power of the City of Paris is 
19,000, and of the Teutonic 17,000, the proportion 
of tonnage to indicated horse-power being 1.80 and 
1.75 respectively. We have now reached the record 
breaking period of the year, and in the next month 
or two good performances may be expected. One 
cannot but regret that the City of Paris is not now 
running, otherwise the contest might have been 
keener ; but the remarkable improvement in the 
City of New York may partly make up for this. 
The steamers from Southampton are doubtless also 
preparing for good work, and doubtless when the 
newness gets worn off the Normannia she may show 
the way. 








Inp1an Coat Mininc. —The production of coal in 
British India appears to be making steady progress. Last 
year’s extraction amounted to 1,750,000 tons, as compared 
with 1,709,000 tons in 1888, 1,564,000 tons in 1887, and 
1,389,000 tons in 1886. The number of collieries which 
have been opened out in British India is 117, but of these 
only 67 were worked last year. Almost all the active 
collieries of British India are to be met with in Bengal. 
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MISCELLANEA. 
THE building of the Victoria Technical Institute at 
Madras will be commenced shortly. 


_ Locomotive engineers in India are discussing the rela- 
tive merits of the Westinghouse and vacuum brakes. 


_ Mr. Samson Fox, who is Mayor of Harrogate, is light- 
ing, by water gas, one of the thoroughfares of that town, 


Plant costing 25,0007. is to be added to the Brooklyn 
Navy yard. 


More than 90 per cent, of the steel now made in the 
United States can pass the Naval Board of Steel Inspec- 
tion. 


The mails from England to Victoria, British Columbia, 
vid the Canadian Pacific route, have just been convey 
thither in fourteen days, the quickest on record. 


The shareholders of the Maxim-Weston Electric Com- 
pany have adopted a resolution to wind up the company 
voluntarily. 


Dutiable goods for exhibition at Chicago are to be 
exempted from duty ; but if subsequently sold the duty 
will be charged. 


The late Mr. James Nasmyth, of Hammersfield, Pens- 
hurst, the inventor of the steam hammer, leaves personalty 
of the value of 243,805/. 16s, 


A new transcontinental line is said to be in contem- 
plation by the Baltimore and Ohio, in conjunction with 
the Northern Pacific Railroad. 

The Gatling Ordnance Company are about to establish 
works six miles from Philadelphia for the manufacture of 
high-power cast-steel guns. The plant to be erected at 
first will cost 25,0002. 

The Secretary of State in Council has adopted a resolu- 
tion that the pensions of all Indian uncovenanted civil 
servants, payable in the United Kingdom, shall be paid 
at the minimum rate of 1s. 9d. per rupee. 


The directors of the Hotchkiss Ordnance Company, 
Limited, have declared an interim dividend at the rate 
of 7 per cent. per annum on the preference shares for the 
half-year ended June 30, 1890. 


The Great Indian Peninsula Railway Company have 
given to the Vacuum Brake Company a contract for 100 
new sets of automatic vacuum brake gear for use on their 
line in India, 


A Bill authorising the Cape Government to take over 
the British South Africa Company’s railway line between 
Kimberley and Vryburg has been passed by both Houses 
of the Cape Parliament. 


We understand that Mr. T. B. Sharp, who has been for 
seventeen years works manager and engineer to Muntz’s 
Metal Company, Limited, has been appointed consulting 
engineer to the company. 


The dredging of the channel of the Medway to en- 
able battle-ships to pass between Chatham and Sheer- 
ness, at ordinary tides, has been completed after eighteen 
months’ work. The cost is about 25,0007. 


In South Carolina last year 510,000 tons of phosphates 
were mined, against 210,000 tons ten years ago. The 
price for crude rock was 1. 5s. per ton, and for dried rock 
ll. 9s. 2d. ; 80,000 tons were used in the manufacture of 
fertilisers. 


An attempt is to be made to get the patent laws of 
India simplified and the fees reduced. The colonists are 
willing that patents should have imperial protection, 
but they would not care to have additional fees to pay in 
consequence. 

Sir Charles Palmer says, thirty years ago, 7.47 men 
were ay Hy in British steamers per 100 tons, whereas 
to-day the ratio is 2.88 men per 100 tons. In 1850 the 
total of steam tonnage owned in Britain was 167,698 tons, 
and last year 4,717,730 tons. 

Tests of aluminium bronze have been commenced at the 
Watertown Arsenal, Massachusetts, under the auspices of 
the Government. The tensile strength was shown to be 
something over 90,000 lb. to the square inch, and the 
transverse strength 66,000 lb. on a 1 in. square bar. 

Messrs. Beck and Co., Limited, hydraulic engineers, 
&c., have er their show room at 53, Queen 
Victoria-street, E.C., and have concentrated their busi- 
ness at 1380, Great Suffolk-street, Southwark, S.E., which 
is equally accessible from Westminster and the City. 


The Marquis of Salisbury has instructed Messrs. C. 
Isler and Co., artesian well engineers, Southwark, S.E. 
to put down an artesian bored tube well, 300 ft. deep, an 
to fix sage a engine, and boiler in connection therewith, 
on a site close to Hattield, whic town it has to supply. 


The gross receipts of the 28 principal railways in the 
United Kingdom, for the week ending August 3, 
amounted, on 16,2244 miles, to 1,751,429/., and for the 
corresponding period of 1889, on 16,082} miles, to 
1,685,095/., an increase of 142} miles, or 0.8 per cent., 
and an increase of 66,334/., or 3.9 per cent. 


The shipbuilding industry on the American lakes is 
active, and Cleveland claims to lead the way. Since 
January 1 the vessels built number 78 steamers, the gross 
tonnage being 63,922, and 18 barges and sailing ships of 
15,315 tons. Last year the vessels built on the great 
lakes measured 107,080 tons. 


The steamer Morayshire has arrived in London from 
New Zealand with 40,000 carcases of mutton and 2,300 
quarters of beef, said to be the largest cargo of frozen 
meat ever brought over in a single ship. "Whe steamer 
was built by Messrs. ethene, Reais, and Co., and the 





sateating machinery is Lightfoot’s patent, and was 
supplied by Messrs. Siebe, Gorman, and Co. 


It has been officially announced that the cost of Aus- 
tralian mails via Brindisi is: To Australia, 59,000 lb. 
letters, 952,000 Ib. other articles, 22,4007. ; from Australia, 
52,000 lb. letters, 517,000 Ib. other articles, 15,9727. At 
ordinary union transit rates vid Naples, the cost would be 
59,000 lb. letters, 952,000 lb. other articles, 12,8061. ; 
52,000 lb. letters, 517,000 lb. other articles, 8388/7. 


The first prosecution under the Patent Act, 1888, took 
~ yesterday at Bow-street before Sir J. Bridge, Mr. 

lanchard ontner having been instructed by the 
Council of the Institute of Patent Agents, to prefer a 
charge against a firm acting as patent agents without 
being duly registered. The case resulted in a fine being 
inflicted on the defendants. 


The American Senate has reduced the duty on struc- 
tural forms of iron to 0.8 cent per pound. Various 
classes of boiler plate iron, now paying 1} cent, have been 
reduced to rates varying from 0.8 cent to 14 cent per 
pound, according to sizes. Few boiler plates are now 
imported. The Southern senators have urged the reduc- 
tion of cotton ties to 35 per cent. 


An association has been formed in Westphalia to 
support prices of coal. About sixteen mines, the output 
of which is 2,500,000 tons of coal and 570,000 tons coke, 
are represented on the association, which is totake the form 
of a joint-stock company, with a general coal sale bureau, 
and each of the associated concerns taking shares in the 
combination. Other large companies have agreed to con- 
form to the conditions. 


We have received from Messrs. James Walker and Co., 
4, America Square, Minories, E.C., a sample of their 
‘* Lion” metallic packing. It is made of one piece of 
asbestos cloth saturated with grease, folded, and covered 
on the outside with black lead. The folds are fixed together 
with nails of lubricating metal, specially manufactured 
by the firm, and forming a metallic surface to the rod. 
It is claimed that the packing is very elastic and that the 
screwing down of the gland cover increases this elasticity. 


A dam, to develop 20,000 indicated horse-power, is 
to be constructed across the Missouri River, near Helena, 
Mont. Itwill bea timber crib structure 47 ft. high and 
800 ft. long, forming an impounding reservoir with an 
area of 429 miles. The water will be taken from above 
the dam to the turbines by a tunnel 15 ft. by 17 ft. cross 
section driven through a rock promontory. The total 
cost is estimated at 20,0002. The power developed is to 
be transmitted electrically to Helena, 13 miles distant. 


According to the annual report of the superintendent 
of the American Mail Service for the year ended June 30, 
the fast mail service has been extended over 1871 miles of 
the Union and Central Pacific roads, 977 miles from Green 
River to Portland, Oregon, 915 miles from Chicago to 
New Orleans, and 481 miles from Chicago to Kansas City. 
These extensions have reduced the time between Chicago 
and San Francisco 29 hours, and between Portland and 
Chicago 334 hours. 

The mining report of Victoria for last year has just 
been issued. Gold to the extent of 614,838 oz. was raised 
in 1889, a decrease of 10,187 oz. on the previous year. 
Since 1851 the total yield of gold in Victoria has been 
56,282,014 oz.; the highest yield was 3,053,744 oz. in 1856. 
Dividends amounting to 526,740/. were declared last 

ear. The numbers of miners employed were 20,668 

Suropeans and 3379 Chinese, a decrease of 705 and 390 
respectively. The ey of coal raised was 14,596 
tons, valued at 10,991/., the largest yearly output recorded 
in Victoria. 

The great ‘‘Strong” locomotive, which was built fully 
a year ago for the Atchison-Topeka and Santa Fé, but 
after the change of administration was not put in service, 
has just made its first appearance on the road, taking the 
California express between Kansas City and Nickerson. 
It is stated that after some improvements are made in 
the bridges and culverts east of the Missouri River the 
engine, with others of the same type to be constructed, 
will run between Chicago and Kansas City, and will 
reduce the time from fourteen to ten hours, the distance 
being 458 miles. The ‘‘ J. W. Strong ” is 60 ft. long, and 
weighs 67 tons. The drivers are 5 ft. 6 in. in diameter. 


The London and North-Western Railway Company, 
in their report for the half-year ending June 30, show 
that the total receipts were 5,466,229/., against 5,259,809/., 
and the working expenses 2,905,152/., against 2,688,694. 
The number of passengers carried was 29,189,477, against 
27,402,521; the tonnage of merchandise and minerals, 
18,341,677, against 18,342,508 ; the mileage of passenger 
trains 10,210,605, against 9,626,511; and the mileage of 

oods and mineral trains 9,923,703, against 9,619,536, 

"he capital expenditure for the half-year was 301,587/., 
and the estimated outlay for the current six months is 
340,000/. The dividend 1s 6? per cent. per annum. 

The Board of Trade returns state that the value of 
goods imported in July amounted to 33,082,629/., being 
7.9 per cent. less than in 1889, but 7.6 per cent. more than 
in 1888; and in the seven months to 239,964,387/., a de- 
crease of 1.6 per cent. as compared with 1889, but an 
increase of 8.8 per cent. as compared with 1888. The 
value of foreign and colonial merchandise exported in the 
month was 5,443,433/., being 11.9 per cent. less than in 
1889, and 16.4 per cent. less than in 1888; and in the 
seven months 38,363,203/., a decrease of 4.1 per cent. and 
of 0.6 per cent. respectively. Of British and Irish pro- 
duce and manufactures exported in July the value was 
24,321,336/., being 9.9 per cent. more than in 1889, and 
16.8 per cent. more than in 1888 ; and in the seven months 
151,877,301/., an increase of 7.3 per cent. and 13.5 per 








cent. respectively. 


The Sims-Edison electric torpedo boat has recently been 
tested in America. The torpedo tested consisted of two 
parallel parts, one above the other, about 6 ft. apart, and 
about 30 ft. long. The lower portion was a cylinder with 
conical ends, covered with copper. Inside the shell, 
beginning at the forward end, were three sections, con- 
taining 250 Ib. of sand, used instead of dynamite, the 
controlling cable was over one mile long and about 4 in. in 
diameter, made of fine twisted copper wire, which was 
paid out as the torpedo advanced. Inaddition there was 
the electric motor and steering device. The upper part 
consisted of a boat or float with a copper hull. The 
torpedo was almost entirely submerged, only a portion of 
the upper half showing above water. At no time was 
the float exposed more than 1 in. above the water. The 
mile run was made under 1000 volts pressure in 2 min. 
59 secs. The new boat building for the American Govern- 
ment is larger than the one described. 


The Admiralty have amended the regulations govern- 
ing the quarterly passage trials of ships of war as follows: 
In order to insure that the machinery is kept in efficient 
order, and to give opportunities of training the engine- 
room complement in working the engines at high speed, 
a trial is to be made once a quarter. This trial is to con- 
sist of a passage of not less than twenty-four hours’ dura- 
tion, which is to run whenever circumstances will 
permit, with the engines working at from one-half to 
two-thirds of their specified natural draught power, 


which can usually be obtained with an air pressure 
not ex ing 4 in. of water, and this is to con- 
sidered the full power for continuous steaming at sea. 
The boilers and engines are not to be forced beyond 


this except in cases of emergency. During each passage 
trial the engines are to be run for a period of four 
hours at their highest speed with natural draught, but 
the horse-power developed is not to exceed the specified 
natural draught power. In ships with closed stokeholds 
the air pressure during this four hours’ run should not 
exceed 4 in. of water. The rate of speed at which ordinary 

assages are to be made is left to the discretion of the 

commander-in-Chief and senior officers, who will decide 
after taking into consideration the nature of the service 
which has to be performed, The Commander-in-Chief 
will order a full-power trial of the machinery in any case 
in which he may consider it desirable that such a trial 
should be made. 





Tue OvERHEAD Raritway At LiverPoon.—Sir W. B. 
Forwood presided at the half-yearly meeting of the Liver- 
pool Overhead Railway Company on Tuesday and stated 
that the reason why greater progress had not been made 
was owing to the machinery which the contractors desired 
to use for bending and drilling the plates had not proved 
as perfect as the contractors desired. This machinery 
was of a special type for economy and despatch. They 
were now turning out about two spans of the railway per 
day, and as there were 600 spans of 50 ft. in the entire 
length of railway, the work at the present rate of progress 
ought to be finished within twelve or thirteen months. 
However, he had no doubt that difficulties which were 
always incidental to new work of this kind would arise 
from time to time, and therefore the directors were not 
sanguine that the work would be completed within twelve 
months. At the same time they hoped that they would be 
able to proceed with rapidity in the construction of the 
works. They intended to adopt electricity as the motive 
power. 





MILs’ PATENT SECTIONAL BortER CoMPANY, LIMITED.— 
The prospectus of this company has just been issued. The 
capital is 100,000/. in 5/. shares, and the company has been 
formed to purchase the patents of Messrs. Mills and Gresty 
in connection with water-tube steam boilers, except so far 
as they apply to marine purposes, and to carry on business 
as makers of thesé boilers, and fixing patent furnaces to 
existing water-tube boilers. Two types of boilers are re- 
ferred to in the prospectus—the Excelsior sectional com- 
pound boiler, with _— water-cased furnace, complete 
combustion arch and chamber, improved steam and water 
drum, and headers; and the Premier water-tube boiler 
without the water-cased furnace and combustion chamber. 
Arrangements have been made with an engineering firm 
for the manufacture of the boilers, and the directors anti- 
cipate a large and profitable business, without the delay 
caused by establishing new works. The price to be paid 
for the patent rights 1s 45,000/., of which two-thirds is to 
be taken in shares, and the patentees give their services 
for five years. 





Manonester Sup Canat Financtat Report.—The 
report of the directors of the Manchester Ship Canal 
Company, detailing the proceedings during the half-year 
ending June 30 last, has been issued. It states that the 
amount received on capital account during the half-year 
was 827,146/., and the amount —. ed_ 1,101,196/., 
against an estimate of 1,230,745/. The total capital ex- 
penditure from the formation of the company to the end 
of the half-year amounted to 7,583,543/., and the total 
receipts to 6,879,512. The estimate for the current half- 
year is: For purchase of land and compensation, 70,000/. ; 
construction of works, 1,070,000/.; interest, engineering, 
and general expenses, 186,600/. The profit on the Bridge- 
water Canal undertaking, after deductions for reserve 
and insurance, has been 30,2277. .A further call of 1. per 
share, making 7/. per share called up, was made. Since 
the last meeting ordinary share capital to the amount of 
138,5007. has been taken up at par by the directors and 
friends of the company. The work in the lower section 
of the canal between Eastham and the River Weaver is 
being prosecuted vigorously by the contractors day and 
night, so as to be ready to accommodate the Weaver and 








Ellesmere post traffic at the beginning of next year. 
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MOVABLE BRIDGE FOR BOILER FURNACES. 
CONSTRUCTED BY MESSRS. PHILLIPS AND ARCHER, ENGINEERS, OSSETT. 































































































WE give above plan and sections illustrative of a 
patent automatic movable bridge for the furnaces of 


steam boilers. It is the invention of Messrs. C. T. 
Phillips and Robert Archer, Whitley Spring Mills, 
Flushdykes, Ossett, and consists of a movable bridge, 
which is automatically raised and lowered by the 
opening and closing of the furnace door (Fig. 1). The 
bridge consists of an iron plate which fits loosely in a 
slit in the casting, forming the back end bearing for 
the firebars (Fig. 2). The lower part is connected 
with two levers hinged on a cross-shaft, carried in 
bearings fixed on the underside of the casting (Fig. 2), 
and on this cross-shaft is a balance weight (Fig. 4). 
A third lever on the end of the cross-shaft is connected 
by means of a long rod to an eccentric (Fig. 3) fitted at 
the end of a short arm keyed to the lower end of the 
door hinge pin (Fig. 1). 

During the time the boiler is at work, with combus- 
tion in progress, the door is closed and the bridge or 
damper is down, the top being almost level with the 
firebars as shown by Fig. 4, the upper dotted lines of 
the bridge indicating only the position, when the door 
is open. When the furnace door is opened, the axis, 
on which the levers carrying the doors are hinged, 
turns the eccentric (Figs. 1 and 3) which, acting 
through the rod and levers, raises or lowers the bridge. 
But should it be desired to operate the bridge without 
moving the door it may be done by depressing the 
handle under the boiler door (Fig. 4). The rod is 
then raised and the catch pin a is lifted out of the hole 
and the connecting-rod d is uncoupled from the eccen- 
tric and can slide a in the thimble e, the motion of 
the rod forward being assisted by the balance weight. 
The bolt b, when inserted in the hole /, keeps the con- 
necting-rod d locked with the eccentric, and when in 
the hole c it keeps it unlocked. 

Itis claimed fortheinvention that draughtisimproved 
—the gain is put at 50 per cent. according to anemo- 
meter tests—the emission of black smoke practically 
stopped, and a saving of fuel effected. The action of 
the flame on the crown of the furnace, immediately 
above the bridge, is less intense than with bricks, and 
there is more equal temperature on the flues. As the 
slit through which the damper passes is slightly wider 
than the thickness of the bridge, there isa current of 
air passing to keep the top of the bridge cool. In con- 
sequence of the position of the axis on which the levels 
carrying the door are hinged, the bridge, when raised, 
is tilted with its top towards the front of the boiler 
(Fig. 4), pushing the fuel away from the slit. 





INDUSTRIAL NOTES. 

THE great strike in South Wales has eclipsed, in the 
nagnitude of its operations and effects, even the 
dockers’ strike of last autumn. It is more complicated 
also in the details of the demands made by the men. 
The ‘‘ Dockers’ Tanner” was a simple and definite cry 
which all could understand, the other questions being 
to a great extent subsidiary. The fight was mainly on 
the wages question, although the uncertainty of em- 
ployment was an element of considerable importance 
in the strike, The claims of the railway men in the 
South Wales district, as formulated in the demands of 
the unions, are as follows: (1) That the maximum 
hours of duty be ten per day, but for shunters in busy 
— and for signalmen at important stations, or 

xes, be eight hours per day. (2) That each day’s 
duty stand by itself, and that overtime be not counted 
as a part of the week’s ordinary labour. (3) That a 








full week’s pay be guaranteed. (4) That overtime be 
paid at the rate of time and a quarter, and that men 
shall not again be called on duty until nine clear hours 
have elapsed since leaving duty. (5) That Sunday 
labour, or ‘‘ duty,” be paid for at the rate of time and 
a half; the period during which duty shall count to 
commence at midnight on Saturday and continue till 
midnight on Sunday. The railway directors, after 
considerable hesitation, consented to meet the repre- 
sentatives of the men to discuss the demands, the 
result being that some modified proposals were agreed 
to. The revised rates of pay and of hours of labour 
were then submitted to the men at a representative 
gathering at Cardiff. It was thought that these 
revised proposals would be accepted, and that the 
strikewouldend. The representative meeting approved 
the amended scale, and reported the same to the 
manager, But at a mass meeting of the men, held on 
the following day, the terms were rejected, and the 
negotiations that had been commenced fell through, 
the men declaring for the whole of the five points 
above enumerated, unconditionally. 

The companies’ proposals were that the train men 
should be paid for all time during which they were on 
duty, or at call for duty, and that a guarantee be 
given that the men should be paid for sixty hours 
per week, calculated on the average of successive 
periods of four weeks; or the joint companies offered 
to concede the same terms as those of the London and 
North-Western Railway re: If the terms offered 
were adopted not less than a full week’s wages were 
to be paid every week, unless the reduction was 
caused by strikes or interruption of work caused by 
other companies over which the joint committee had 
no control. The difference between the ae was 
not very great, but as other men were affected by the 
concessions the whole body appear to have determined 
to stand by each other. Mr. Harford urged that the 
terms agreed upon should be adopted, but his advice 
was not taken. The directors of the railway com- 
panies and the joint committee at first refused to nego- 
tiate with the secretary of the Railway Servants’ Union, 
and determined to deal only with their own employés. 
There was also a disposition shown to fight the unions 
and crush out combination. 

The total number of men who really came out on 
strike was only some 1500, employed in the Taff 
Vale, Barry, and Rhymney Railways. The fewness of 
those who struck is explained by the fact that the 
dockers, the seamen, the firemen, and others determined 
to support the railway employés in the first move, and 
| to follow up the anticipated success of that movement 
| by demands of their own. Of course it was but natural 
that the joint committee of the several companies, and 
the merchants of the ports in South Wales, and em- 
ployers of all kinds, should regard the action taken as 
a declaration of war all along the line. Hence we find 
that capital in combination is resisting labour in com- 
bination, and as a result there is stagnation and 
paralysis throughout the district. 








The monthly report of the Amalgamated Society of 
Engineers for August does not in the least indicate 
any falling off in trade, in so far as er ag roe goes 
in the several branches represented by the union. 
The total number of unemployed was 1212, or 60 more 
than last month, but many of these are idle in conse- 
quence of labour disputes. At Otley 100 men were 
out for an advance of 2s. per woek. The employers 





























offered 1s. per week, and promised to consider each 
man on his merits for a further advance, but the mem- 
bers of the union refused such compromise. In reality 
the men are only contending for the same rates as 
those recently conceded at Leeds, Rochdale, and 
other places. There are indications also of some move- 
ment for advanced wages in other towns, but no 
definite action has been taken as yet. The total mem- 
bership of the society has now reached 65,210, no 
fewer than 681 members being added in the month of 
July. The returns show an increase on the sick list 
of 95, the total thus supported being 1406, and of 57 on 
superannuation, the total being 1909 on the roll. The 
total number on the funds was therefore 4527, out of a 
total of 65,210 members, all told. Disputes exist at 
Barnsley and Garston, as well as at Otley, and with two 
or three firms in the London district. The union has 
sanctioned a levy of 6d. per member for assistance in 
cases of dispute, both in the society and in other 
trades ; this levy will produce 1600/. Only 1697 voted 
against the levy. The Cardiff strike is alluded to, and 
the council expects the officers and members to keep 
away men from the district, ‘‘ and thus assist in frus- 
trating one of the most determined, unjust, and tyran- 
nical combinations of employers, backed up by un- 
scrupulous capitalists, to crush the men out of exist- 
ence.” Each member is requested specially to interest 
himself in this matter to prevent any men going there 
to take the places of those on strike. In the engineer- 
ing branches of trade members of the society are in- 
formed that they must not start work in Cardiff under 
34s. per week in any railway shops. 





The August report of the Ironfounders’ Society says: 
‘*It is gratifying to find that, notwitstanding the 
falling off in orders for new ships, which has been 
noticeable for some time past, the iron trade is keep- 
ing remarkably busy.” There are also more inquiries 
for steel plates caused by fresh inquiries for new ships, 
showing apparently that there is the usual propor- 
tion of new work lying behind those inquiries for 
engineers and ironfounders, who in most parts of 
the country are still reported to be busy. The 
report says that ‘‘trade generally is still very good 
and apparently will be so for some time yet to come, 
although the tide of prosperity seems now to have 
reached high-water mark.” The total number of 
members on all benefits shows a decrease of one 
member over last month. On donation benefit there 
were 335, last month 336; on the sick list 337, last 
month 332; on superannuation 530, last month 523 ; 
one only being stated to be on strike pay. ‘The total 
number of members was 14,322, ten having gone out 
of limits. On August 1 last year the total was 12,926, 
increase in twelve months, 1396 members. The cash 
balance in hand has now reached 41,432/. The total 
cost for out-of-work members in the month of July 
was 1231. 18s. 6d. weekly, or a total of 495/. 14s. The 
state of trade is shown to be slack and dull in two 
places, employing 192 members ; bad in three places 
employing 429 members. In 111 places, —S 
13,701 members, trade was either very good, good, mode- 
rate, improving, or not so good; but under the head of 
‘* declining” the condition is reversed, as shown by 
the fact that four places only, employing 468 members, 
are shown, as against —_ in the previous month em- 
ploying 1047. Trade therefore would appear to be 
improving in this branch of trade, rather than show- 
ing signs of declining. Altogether the report furnisheg 
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evidence of a satisfactory character as to the general 
prosperity of the members of the union, and of the 
conditicns of employment in all parts of the country, 
in the iron moulding departments of industry, and 
this again shows that there is work in store for 
engineers, 





The Associated Blacksmiths’ report for August shows 
no falling off in the matter of employment. In the 
Port-Glasgow and the Greenock district the associated 
employers had given notice of a reduction in wages of 
one halfpenny per hour, to take effect on the first 
instant. Negotiations were thereupon opened with 
the employers with the result that the notice was with- 
drawn, but a further notice was given that wages will 
be reduced one farthing per hour from October 1 
next. One firm, however, Messrs. Blackwood and 
Gordon, engineers and shipbuilders, appear to have 
endeavoured to enforce the reduction, this firm not 
belonging to the Employers’ Association of the dis- 
trict. The men have the sanction of the union to 
resist the reduction. At Govan also notices had been 
given of a reduction by the London and Glasgow Ship- 
building Company and the Fairfield Shipbuilding Com- 
pany, but in both cases the notices were withdrawn, 
and the difficulties settled. 





The engineering trades in the Lancashire district 
show very little if any signs of decline, industrial 
activity being well maintained in all departments. 
Indeed, in the boilermaking branches more work is 
coming forward than the firms can entertain. In all 
the other branches the men are fully employed on old 
contracts, and these will last for many months to come. 
There was some anxiety as to the possible strike on 
the Clyde, but this has been removed by the with- 
drawal of the notices proposiug a reduction. A lull is 
reported in one or two districts in the moulding 
branches, but there is no appearance of slackening off 
by any discharge ‘of hands. Prices are higher and 
steady, and a fairly good tone prevails. The men in 
the engineering and iron trades generally are quiet as 
regards all labour movements—no disputes of any note 
existing. 

In the Cleveland district some branches are a little 
quiet, but the orders given are in all cases for prompt 
delivery. Messrs. Bolekow, Vaughan, and Co. have 
started another new steel furnace at South Bank, being 
the fourteenth of the contemplated series. At the 
rolling mills of the same firm there is some stagnation, 
short time having been the rule for the last two 
months, There isa local dispute between the Blast Fur- 
nacemen’s Union and the Cranemen’s Union, the latter 
complaining that the interests of their members are neg- 
lected at some of the blast furnaces. In other respects 
the labour market is quiet. 

In the Staffordshire district industrial questions 
are quiet, the local holidays having stopped most of 
the iron works. There has been no renewal of pro- 
tests against the reduction of the premium, the men 
taking matters very quietly at present. 

The South Wales miners have received another 
advance under the sliding scale of 3} per cent., making 
a total of 50 per cent. above the 1879 standard, and 35 
upon the standard of 1877. The advance dates back 
to the Ist instant. There were several small disputes 
at local collieries, all of which were dealt with by the 
joint committee of the Wages Board. The longer 
those boards operate the better they are liked and 
trusted by the majority of the men. A murmur of 
discontent arises now and then, but this seems to be 
the only way in which a new man can gain any kind 
of influence. 

On Saturday last another strike of railway employés 
took place in Ireland—on the Dublin, Wicklow, and 
Wexford Railway Company’s lines. All went smoothly 
as though nothing was to happen until 2 o’clock, when 
the men ceased work. The strike was caused by the 
dismissal of two men who have been acting in pro- 
moting the union. Only very few of the men refused 
to come out. Those who struck work were cheered, 
while those who remained in were hissed and groaned 
at. The usual calm of the station was quickly trans- 
posed into a scene of some excitement as the 2 p.m. 
train moved out of the station. 

A telegram was received at the House of Commons 
late on Saturday evening last, announcing that the 
result of the ballot among the Durham miners on the 
question of the seven hours’ shift was as follows: For 
insisting on the seven hours limit from bank to bank, 
30,484 ; against, 8728. The effect of this vote will be 
that unless the seven hours are conceded by the coal- 
owners at all collieries in the county of Durham, a 
strike of the entire body will take place. The an- 
nouncement is all the more startling by reason of the 
fact that the average time of the miners’ shift in the 
entire county is under 7} hours; indeed, to put it 
closely, it is about 7 hours 13 minutes from bank to 
bank. But while many work only about 6} hours, 
some work 8 or 84 hours; the object therefore is pre- 
sumably to get a uniform shift of seven hours. This 
being so, some men will have to work longer hours, in 
order that the others shall work fewer hours for a 


shift. Whether the 64 hour men will stand to the in- 
crease remains to be seen. However, as Durham 
usually settles these matters in an amicable spirit, pos- 
sibly no great strike will occur. 

The National Federation of Miners have declared 
through the president and secretary of the Yorkshire 
Miners’ Association that they are determined to make 
the eight hours a test question at the next general 
election. Whether Tory or Liberal, the candidate 
must promise to vote for the Eight Hour Bill, or the 
miners will refuse to support him. They have further 
signified that they will spoil thirteen seats in York- 
shire alone, unless the candidates, or the sitting mem- 
bers, vote for the Bill. They further announced that 
they intend at the next general election to returna 
sufficient number of members to carry the Bill, or 
render it impossible for the Government to carry on. 
The total number of coalminers in the United King- 
dom is something over half a million, or, to be exact, 
about 535,000, all told, and it seems to be rather pre- 
sumptious to declare that Government shall not be 
carried on unless a Bill for the eight hours for miners 
is passed into law. This method of political warfare 
will eventuate in stagnation, a condition of things 
which the country will not tolerate for any length of 
time. 





PHENOMENA OF ALTERNATING 
CURRENT INDUCTION.* 
By Professor Et1nu Tomson. 
(Concluded from page 145.) 

Tr will readily be seen from what we have shown that 
we have a mechanical effort exerted tending to drive 
away this closed conductor. We could easily use that 
mechanical effort to produce a movement from _alter- 
nating currents. We can in fact use it to produce a 
rotary motor which turns continuously by simply being 
supplied with an alternating current. We can use it in 
the measurement of alternating currents. It has been 
applied to meters, to regulators, to motors, and in various 
ways. But it is not my purpose to go into the details of 
its application this evening, as we have much other matter 
which will take up the time. I would simply say that 
motors have been made which run with considerable 
power, and which appear to have a fair efficiency, and at 
the same time are self-starting—based on the principle 
of simply closing a circuit when it is in the proper rela- 
tion to the alternating current coil, allowing it to 
repelled to a distance away, then closing another circuit, 
and so on, making what is called the transformer type 
of alternating current motor. Now, we have come to 
another department of the subject growing out of 
the experiments which I showed with this ring and the 
other ring. I have shown that if.one ring be placed 
over the coil and another ring be brought under it there 
is a tendency to attraction. An attraction is exerted 
which brings the one ring directly over the other ring. 
Evidently we could use this principle also as a source of 
motion, because these two parallel currents may be made 
to attract each other, but the limit of the movement is 
at once found. When the ringsare parallel substantially, 
they cannot move farther—they cannot get any nearer 
than when they touch. But we can so modify these effects 
as to produce a continuous rotation, and I will show a few 
instances of that. I may take a copper disc mounted on 
pivots and this copper ring. I place the ring here over 
the coil and the pivotted disc alongside. Perhaps I can 
work it at an angle so that the effect may be better seen. 
(Fig. 7.) It occurs with greater vigour in this position ; 
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the revolution becomes very rapid. I have only then to 
put this closed circuit ring over the other or inducing coil; 
modify the field by placing it there, and then put this 
rotating disc in front of the magnet there, above or below 
the ring—it does not matter which. If I put it above I 
get the effects of rotation, and if I put it below I get the 
same effects precisely—either one side or the other this 
ring may go, and the disc is set in rotation. This disc is 
in essence nothing more than a series of rings which can 
be thrown into parallelism or attempted parallelism 
with the first riog or band and then finding new ma- 
terial to one side and which has not got into paral- 
lelism, a renewal of the action goes on and results in 
rotation of the disc. But I wish to call attention to one 
fact, that if I put the ring exactly concentric with the in- 
ducing coil I do not get such effects ; I must displace it 
laterally. No movement occurs if I place it exactly con- 
centric—it is difficult to find that point in this case—and 
if I err ever so little, the disc begins to revolve. If I 
carry it over to the other side the disc revolves in the 
other direction. The effect is very easily obtained also 
by substituting for the ring a plate of copper (Fig. 8). 
That is, the plate is virtually a ring or a set of rings, as 
well as the disc, and if I place this sheet of copper in front 
of the pole the actions are the same as before, and if I wish 


* A lecture delivered at the forty-fifth meeting of the 
American Institute of Electrical Engineers, New York, 
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to reverse the action I place it ontheother side. In fact any 
closed circuitthat I may make or bring into position in this 
field will so modify the field that the disc will be set in 
motion. It is not necessary at all that weuse a copper disc. 
We may use an iron disc, but then we will notice something 
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quite different. The iron disc is vigorously attracted, 
and we have to be careful not to let it be pulled down. 
You see the iron disc is now in rapid rotation in the same 
way, and is reversed in the same manner as with the 
copper disc, but there is a real difference between iron 
and copper in this connection, as we will see. I will put 
this copper disc here vertically to the ring. Now it has 
come to rest in a balanced position. It does not rotate, 
but it does rotate if I put it down in this position, 
parallel with the field modifying ring. Let us take the 
iron instead and there is no trouble about the iron in the 
vertical position. Hence you see we have really a differ- 
ence after all. The copper and iron do work alike, but 
they do not work alike altogether. Now the fact is that 
we have come to deal with two different phenomena in 
these cases. Thiscopper works when it is parallel with 
the plate or closed ring because its action depends 
on the circulation of currents in the plane of the 
disc, which cause it to rotate. The iron will work just as 
well one way as the other way, and at all angles, because 
it does not depend for its action upon currents that are 
set up in the iron, but simply on the Lae gig which iron 
has of not changing its magnetism until it is forced to. 
That is, it has the property sometimes called by the term 
magnetic a etic lag, or the more modern 
term ‘‘hystéresis.” It is not exactly like air in its 
magnetic capacity. It has, in other words, a tendency to 
remain magnetised as it was, and so resists change when 
we place it in a field which forces it to change. We 
place it in front of a pole which does not remain north or 
south, but which is constantly changing from north to 
south, and at the rate of about 250 times a second of 
change. Hence, if the lower part of the iron disc gets 
magnetised north and the top becomes south, instantly, 
if this dise cannot accept the new condition of reversed 
poles from the core below with great readiness, it is 
evident that the polar part of the disc wants to leave, and 


be | the new portion, which has not been given a magnetic 


polarity, wiil tend to be brought into play instead. But 
when we place the disc over the inducing coil or core 
in this manner in a vertical plane, it simply oscillates 
a little and cames to rest. It does not know which way 
toturn. It might just as well go out one way as the 
other, but now this ring or closed circuit decides the 
question. The copper plate decides that the iron shall 
move in one certain direction. Now, we may analyse 
this action a little on the blackboard, because here we 
shall find a key to all these actions. We will take our 
magnetic pole which is changing north and south and we 
will take our sheet of copper partly covering that mag- 
netic pole. Take the disc of copper and place it above. 
Now, if this pole is north this lower edge of the disc will 
be south. If this pole is south then this lower edge of the 
disc will be made north. All above the lower part will 
become of the other polarity—if south, north up here; if 
north, south up here. But when we put this copper 
plate or ring into place, it is inductively acted upon by 
the pole so as to produce currents in its plane. These 
currents are not extinguished when the inducing currents 
are, but are retained for a moment after the former cease 
and are ready to reverse. Consequently if the current has 
roduced a certain polarity here in the lower edge of the 
Iron disc that current in the plate of copper will attract the 
magnetism as it were, and pull it towards its own centre. 
The polarity if south or north in the disc will be drawn 
here towards this plate or ring which tends to retain the 
current which was induced in it. The under side of this 
ring or plate will be opposite in polarity to that which in- 
duces the current, but the upper side will be of the same 
polarity as the pole of inducing coil just after the im pulse 
of current in the inducing coil is ready to reverse. When 
we use a copper disc and lay it down horizontally then 
we have two sets of parallel currents—rings slipping one 
over the other, and a renewal of the effect continually 
with every alternation. 
I could amplify the disc experiments to a very great 
extent. Two copper discs may be taken. Now, if my expla- 





FIG 9 as 
nation is right it does not really matter which of these is 
moved. In other words, if currents are set up in this disc 
which are attracted by parallel currents in the other disc, 
both should move continuously in a direction to bring 
these currents together or toward each other. I there- 
fore put this copper disc over the pole on that side and 
this other one on this side, and you will see that both of 





them are set in rotation. We are really shading the pole 
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with two discs, and they are revolving in opposite direc- 


tions. The copper disc may be affected by the iron disc 


and both revolve. (lig. 9.) But if I modify the experi- 
ment so as to place this copper dise over the pole in this 
vertical position, and this iron dise in the horizontal 

sition, there is no effect on either disc, but if I take the 
iron and put itin the vertical position, and the copper 
horizontal, both of them will revolve after I get the right 
conditions. My iron dise is not very well balanced. 
Both discs you see are revolving, but now the iron disc is 
at right angles to the copper. We could, of course, by 
properly arranging matters set a whole mass of discs in 
operation in different directions, according to the condi- 
tions which were chosen. This alternating magnetic 
field extends away out into the airhere, and we could fill 
it full of discs, provided we did not cut off the field, and 
they would all be set in motion accordingly. 

There are some other curious effects, however, pro- 
duced in extending this disc experiment. Here is an 
ordinary steel file. If I take this copper disc and lay the 
steel file across the magnetic pole in this manner, and 
then hold the copper disc near it, we see that the steel 
file has the property of setting the disc in motion. If I 
take two discs and place them over the steel file at the 
opposite ends, you will find that they will revolve as 
though they were geared together—one out this way, and 
one out the other way. And as above, an iron disc 
placed in this vertical position over the file will revolve, 
or we may place it in the horizontal position and it re- 
volves, Here the effect is the magnetic effect—-not the 
current effect, and with the two iron discs the rotation of 
both of them is produced as you see, whether they lie in 
that plane or in any plane in respect to the file. (Fig. 10.) 
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It is not even necessary to get this rotary action that we 
should use the file. We can take the copper disc, place 
it over the pole flatwise, and then simply bring another 
core of soft iron over the pole, but displace it a little from 
the axis of the other core. And you see we get vigorous 
rotation. In fact, this is a principle I have used in 
making, with some success, a small alternating motor. 
By simply displacing the poles and putting a copper cir- 
cuit between, the rotation may be made continuous, and 
by multiplying the number of poles a considerable exer- 
tion may be obtained. 

Cast iron behaves like steel in this connection. Here 
we have a curious instance of a cast-iron ring on which I 
have simply wound a little closed coil. I place this ring 
over the alternating pole, say in this manner, symmetri- 
cally. I get no tendency to rotation in this iron disc. 
Ihave placed the closed coil at the opposite diameter 
from:the inducing pole. If I make the placing unsym- 
metrical, however, so that the coil is on one side, then 
you see I get rotation in the concentric iron disc, but not 
very brisk. I simply put the iron disc in position, and 
find that the magnetism in travelling around this ring 
turns the disc, while this portion of the ring which is 
covered with a little closed coil prevents the magnetism 
from creeping around the ring in such direction that we 
do not get the opposing or balancing effect which would 
stop the disc. The closure of circuit of this coil simply 
prevents the propagation, as it were, of the waves of 
magnetism from the alternating pole in this direction at 
the same rate that they go in the other direction around 
the cast-iron ring. Consequently we have a rotation 
of the disc in this direction, and showing us in a diffe- 
rent way what we are getting with the file. (Fig. 11.) 
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We were getting waves of magnetism which passed out 
along the file in each direction, and which took some time 
to so pass, that is, beginning in the middle of the file at 
the pole, and moving out and only reaching the end after 
a little interval ; the reason being that the file, although 
it is not surrounded by closed circuits, as is the case with 
the cast-iron ring, has another property which I men- 
tioned before—magnetic friction, which opposes quick 
changes of the magnetism. It uses up force to effect such 
achange. It warms, not by induced current, but by the 
effort of the field to turn the molecules first one way and 
then the other in producing opposite polarities. The 
actual result of that action is as follows : We will consider 
the instance of the file. That we will suppose is laid 
across the pole. When the pole is south, the file would 
be north at its centre. When the pole changes to north 
the north in the file splits, as it were, and moves outward, 
while the centre becomes south, and the two norths travel 
out along the file oppositely, and being north poles they, 
of course, are surrounded by magnetic lines, and in fact 
are moving consequent poles for the time being. 

Now we may put here a disc of copper or iron, and 
these magnetic poles or lines are sweeping along the file. 
They act like magnetic brushes that are brushing the disc 





‘around, and they disappear in closing themselves up or 


neutralising, as it were, at the ends. That is, when a 
| pole in travelling goes so close to the end of the file it is 
'so near an opposite pole as to neutralise it, at which 
,; moment the action ceases so far as those lines are con- 
cerned, and a new set are sent out to travel along, and 
| this goes on continuously at every wave of alternating 
| current. 

We have an example here of a little alternating motor 
of a very small type, which is built up on the principles 
we have been showing, only we have a different form of 
magnet. In this case I have a circular core. That is, I 
have a ring of iron which would return on itself; but I 
have cut a slot through it of about fin. in width. On 
the sides of the slot I have placed copper circuits which 
are closed—closed bands in which currents can be pro- 
duced. But I have offset them so that there are 
nm:ore on one side than on the other—so that the 
poles are shaded on one side and not on the other. 
If I introduce a copper disc into the slot here and put on 
the current, we will see that we have an alternating 
motor produced (see Fig. 12), and it exerts some power. 





This machine, however, I use for another purpose. I 
have two coins, and one of them I lay on my hand in this 
fashion just below the slot, and it is drawn in and thrown 


violently out, up through the slot. (Fig. 13.) In other 





words, the silver coin tends to do what this disc did— 
continually move up through the slot. But this disc may 
be regarded as a lot of coins stuck together, and conse- 
quently we have continuous movement. Here we have 
only one disc. But we will try the other coin. With 
that we get no such effect. it is a counterfeit. But 
listen (ringing the coins), there is not very much dif- 
ference in the ring. One might easily be deceived. But 
the machine knows the difference. The silver of the 
genuine coin is a good conductor. Silver, even with 
an alloy of a baser metal, like copper, retains a large 
portion of its original conductivity. Consequently 
the currents induced in the silver are much more con- 
siderable than can be induced in this base coin, which is 
not so good a conductor. Anything that imitates silver 
does not come anywhere near it in conductivity, especially 
if it is expected to weigh as much as silver, in which case 
lead is generally one of the constituents ; and this alloyed 
with other metals is still worse. I keep these coins in 
separate pockets, as you see. 

Now, there are some other curious effects of rotation 
which are rather modifications of what has already been 
shown, but they are certainly curious. They are ex- 
plained on the same grounds which explain the rotations 
of the disc and to which I have referred. But from their 
uniqueness they are perhapsmoreinteresting, insome ways. 
They are certainly in a popular sense more interesting 
because the actions are somewhat unexpected. Here isa 
hollow copper ball. I place a brass plate over the alterna- 
ting pole, and it projects not two-thirds over. I place the 
copper ball on the plate and you see the copper ball at 
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once spins. Placing it on the other side it spins in the 
other direction. It is behaving just like a copper disc 
placed over another disc. Here is a little one, a smaller 
ball, the spinning-top of the future. 

You have heard the old rhyme about the dish running 
away with the spoon. I am going to have it modified in 
this way. I havea brass dish here which will run away 





with the cup. We have the same spinning-top effect. It 
is not at all necessary that we use a plate for that purpose. 
I showed you some time since the equivalency of a plate 
with a ring, and I shall now merely make a momentary 
substitution of this copper ring with a mica sheet, to rest 
the bodies on, and you will find that the copper ball spins 
in that ring as though placed on the plate. But a more 
surprising effect is yet tocome. I shall have to put on a 
guard rail to the apparatus in this case to prevent the 
ball running away from us. I have two glass pins inserted 
in a plate which partly shades the pole, and I lay the 
copper ball against those pins. The ball rotates over 
this way and actually overcomes the friction of its lower 
side on the plate. It has to turn on a horizontal axis and 
its equator rubs the shielding plate. The action is very 
vigorous, as you see. (Fig. 14.) 

One of the interesting modifications of this experiment 
we will attempt to show. It is somewhat analogous to the 
experiment of the lamp immersed in water. I put over 
the core a vase of water. We have the alternating cur- 
rent on. But you see there is no action of the ball. It 
requires that we place underneath a shading dise. Now, 
we have a rotation of the ball in the water. This may 
become quite vigorous, and we obtain extra vigour by 
putting a copper ring in the water. This is a pretty 
modification of the other experiments, and has this advan- 
tage, that the ball keeps cool. In the other case the ball 
gets warm. The currents are so energetic that they 
actually warm the ball. Now the ball is rotating right 
in the copper dish, and sometimes when we get sufficiently 
vigorous action the dish and the ball both are set into 
vigorous rotation. Now the dish is going about or turn- 
ing. We might fill the water with small balls, I have 
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had three of them in operation at one time rotating in 
different ways. (Fig. 15.) 

One or two more experiments in this direction. I here 
have mounted a somewhat different arrangement. I havea 
little wheel or rim of copper with an iron interior. That 
is, it is like the armature of adynamo wound with wire or 
covered with a conducting envelope. We place a wedge 
of iron on the pole and then I shall bring this on the one 
side or the other of the edge of the wedge. You probably 
cannot see the action, but you will perhaps take my word 
for it, that the little wheel is revolving very rapidly, and 
if I put it on the other side it revolves in the other direc- 
tion as though a jet of something were shooting off that 
edge. his jet is nothing more than the travelling 
system of magnetic lines. You are all familiar with the 
gyroscope—the instrument which you had generally to 
spin by winding a cord and pulling it off the shaft. Here 
is a gyroscope which is the gyroscope of the future. You 
do not require a string or battery, except the alternating 
current field. You do not require any connection with 
the instrument. I put a centre for it to move on in 
the magnetic pole. Already the little disc is rapidly 
revolving and I will let go of it in the ordinary way of 
the gyroscope, and you will see it turns about. It will 
get up to quite a speed in a little while and then 
you will see that the yroscopic action is very 
beautifully manifested. | ae the thing that causes 
rotation in this case is the little inclined frame holding 
the wheel. It does not lie, asin an ordinary gyroscope, 
horizontally, but it lies in an inclined position. The 
wheel is simply a copper wheel with a laminated iron core 
supporting the copper ring. It is getting up a very high 
speed now, and the gyratory rotation is consequently 
slow—one of the phenomena of the gyroscope. (Fi s. 16 
and 17.) To reverse the rotation I would do as with any 
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8s 
yroscope—simply move the weight so as to bring the 
alance outward instead of inward, and then the rotation 
would be opposite in direction. Now the rotation is in 
the opposite way. I have over set the gyroscope by 
putting the weight out from the pivot soas to overbalance 
it. 


Dr. Geyer: Have you ever taken the weight off alto- 
gether? 

Professor Thomson: Ihaven’t tried that, but it is pos- 
sible, I think, with very high speeds. But if I take the 
weight off the copper frame it does not retain its angular 

ition. I need the weight to hold it in place. I must 
have the angle of the frame preserved. The deflective 
action comes into play to turn this circuit to right angles. 
With this experimental illustration we see that a curious 
series Of phenomena are manifested by alternating mag- 
netic fields. 
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There is but one other statement I wich to make before 
closing, and that is as to the marvellous capacity for the 
transfer of energy which an induction coil possesses. If 
we could imagine an induction coil, that is, a coil com- 
posed of a winding, which acts to produce currents in 
another winding, carried to a very low temperature, we 
could have the resistance of the copper to the passage of 
the current almost obliterated. hen we would find 
that we could load the copper coils with an enormous 
amount of current. They could probably be made of 
tubes and refrigerating fluids paeetll through them. We 
would find the actual amount of energy which could 
conveyed from one circuit to another by a moderate-sized 
coil and with a core of very moderate dimensions, that 
is, with an iron core and a magnetic circuit of very mode- 
rate dimensions, would be counted by thousands of horse- 
power. Our experience has taught us that even under 
ordinary conditions it is no unusual thing to transfer 30 or 
40 horse-power through a magnetic core which a man can 
easily lift, and do it efficiently and well. The iron part 
of the apparatus has very little to do with the action. We 
could take it out altogether if we could refrigerate our 
coils and wind the two coils close together. The induc- 
tion coil is probably one of the most striking examples or 
proofs, we may say, of the fact that the actual mode of 
transference of energy along an electric wire is not 
through the copper of the wire ; it is through the medium 
outside of the wire. The modern view of electricians, 
gradually becoming more and more credited, is that the 
wire is merely the core of a set of disturbances which are 
really propagated around it. That is (illustrating), if we 
have a wire conductor carrying a varying current, that 
current is merely an incident of something which is going 
on all around in the space surrounding the wire, in the 
ether—in the medium which surrounds all bodies, and 
which fills all space. Now, it is manifest, if this be 
true, if the varying current is merely an incident of this 
propagation of energy in that medium—put another wire 
there and you ought to have a current as an incident of 
the propagation, and if you coil those wires up together 
so as to make a coil in which two conductors lie side by 
side as in an induction coil, if the propagation of energy 
is thousands of horse-power and this current in the centre 
an incident of that propagation, thousands of horse- 
power may be represented by the currents of which this 
1s an incident, too; or in other words, the two circuits 
are in the same relation exactly to that thing which re- 
presents or carries energy. The primary circuit and the 
secondary circuit are really immersed in the thing which 
is conveying electrical energy, the wire merely serving as 
a centre around which the energy shall be propagated. 
I thank you for your attention this evening, and if I 
haven’t been very scientific, I hope I have shown some 
things which have been of some little interest. 





THE PRESENT CONDITION AND DE- 
VELOPEMENT OF INLAND WATERWAYS. 
By Henry JoHN Marten, M. Inst. C.E.* 

In the following remarks the writer proposes to confine 
himself to the present condition and development of the 
inland waterways of England and Wales. He also pro- 
poses to exclude from consideration those inland naviga- 
tions which consist of tidal estuaries and rivers below the 
points where they have been canalised by means of locks 
and weirs. 

In tidal estuaries and rivers, below the points of canali- 
sation, extraordinary improvements have n made in 
some notable instances during the past half-century. In 
this connection it is only rye gf to name the Thames, 
the Clyde, the Tees, and the Tyne, from the bed of 
which last-mentioned river a larger quantity of material 
has been ng. than the quantity of excavation neces- 
sary to form the Manchester Ship Canal. The moment, 
en we pass above the first lock, and have to con- 
sider 

THE PRESENT CoNDITION OF OUR INLAND WATERWAYS, 
we regret to find that a progressive spirit, except in 
some isolated instances, is not so manifest, for the greater 
part our inland navigations proper, except as regards 
minor improvement, are in the same state as they were 
fifty years since. 

At the commencement of the railway era, the canal 
companies, instead of combining and amalgamating their 
interests, continued to remain in the isolated or dis- 
jointed condition due to comparatively short and inde- 
pendent lengths of canal, whilst here and there some 
important link in a through route was bought up by, or 
brought under, railway control, much to the Tadventnas 
of the whole internal water system of the country. 

The total number of canals and other inland naviga- 
tions in England and Wales now in existence for the 
passage of traffic is seventy-three, and their total length 
is 2644 miles, Of the above number, thirty-five, having 
an aggregate length of 12254 mi'es, are either owned or 
contro Ted | by railway companies. The remaining thirty- 
eight, having an aggregate length of 14184 miles, whilst 
free from such control, are much crippled in their action 
and development by being intersected, or more or less 
affected, by lengths of canal owned or controlled by 
railways. 

The whole system of inland navigations is cut up into 
comparatively short and isolated lengths ; thus the canals 
owned by railways have an average length each of 35 
miles, whilst those free from railway control have an 
average length each of 37 miles, These two facts ver 
largely account for the comparatively feeble vitality of 
the inland navigation interests. 

It was given in evidence recently before the Railway 





* Read at the Fourth International Congress on Inland 
Navigation, Manchester, 1890, 





Rates Inquiry Commissioners that the London and 
North-Western Railway system was built up out of more 
than fifty amalgamations, whilst amongst inland naviga- 
tions there is on record scarcely a single instance of 
amalgamation, and almost every canal and inland navi- 
ation remains in this respect in the same is»lated con- 
ition which it did fifty years ago, but with the additional 
disadvantage of the adverse railway interests now ownin 
or controlling nearly one-half the whole. This state o 
things has been very disadvantageous to the interests of 
internal navigations. Instead of important through 
systems of inland a being worked under one 
control for common nefit, such through systems 
are frequently divided into small isolated sections, quite 
independent one of another, sometimes unfortunately 
afflicted by petty jealousies, and often only brought to 
reasonable terms with regard to working arrangements by 
fear of the common enemy, rather than by the desire of 
supporting a common interest. Hence we see along 
almost any given through route various lock gauges, the 
whole through navigation being controlled by the smallest 
lock. Hence also improvements have been checked ; the 
companies owning the small independent canals, being 
either unable or unwilling to improve their systems, and 
the navigations having the greatest interest in the im- 
provements being powerless to bring them about. . 

It is from these causes that many of our most im- 
portant links of inland navigation remain to this day prac- 
tically ‘‘monuments of antiquity,” and ranking, to 
modern eyes and to those who are hoping for a better 
state of things, but little higher than the ‘‘ditch order” 
of hydraulic engineering. The country, however, is 
awakening to the fact that the neglect of dealing with the 
question of our inland navigations in an efficient manner 
is leading to serious consequences, and there is now evi- 
dently a “‘ stirring among the dry bones.” 

The outcome of this feeling has already resulted in some 
great works of inland navigation being commenced or 
contemplated, of which the most notable instance is the 
‘*Manchester Ship Canal.” The public mind had also 
to some extent been previously educated up to the idea 
that inland navigations may still prove of great public 
utility by the suceess of the improvements which have 
been effected in the Aire and Calder and Weaver naviga- 
tions within the past twenty or thirty years. By means 
of the improvements made during that period the carry- 
ing —— of those navigations has been greatly in- 
creased, whilst, on the former, a peculiar system of what 
may be termed ‘“‘hydraulic mineral trains” has been 
inaugurated. 

In this way the cost of conveyance has been reduced to 
a minimum, whilst the revenues have increased, so that 
both the navigations in question, whilst serving the 
public at a very small mileage rate, have been able, not- 
withstanding keen railway competition, to attract large 
and increasing traffics, and to show satisfactory balance 
sheets. 

Following upon the Manchester Ship Canal Act of 
1885, an Act of Parliament was obtained in the year 1887 
for dredging and deepening the River Trent between 
Wilden Petty and Gainsborough, so as at all times to 
enable vessels drawing 6 ft. of water, that is to say, 
vessels of from 150 to 200 tons burden, to navigate it 
between those two points. The works authorised by the Act 
above named are being carried out, and already 500,000 
tons of débris have been dredged from the bed of the 
river. Again, last year an Act of Parliament was passed, 
by which power was obtained by an influential body of 
traders in Sheffield and that locality to take over an im- 
portant navigation and three canals which had been in 
the hands of a railway company for more than a generation. 
The navigation and canals above referred to form the only 
waterroute between Sheffield and the large inland indus- 
trial district of which it is the centre and thesea. These 
canals and navigation when handed over to the navigation 
company, under the arbitration clauses cf the Act re- 
ferred to, are intended to be deepened and otherwise 
improved so as to enable sea-going vessels and steamers 
to navigate them for a distance of between 60 and 70 
miles inland. Again, an Act has been passed in the pre- 
sent session of Parliament, by which power has been 
conferred on the Severn Commissioners to enlarge 
the locks on that river, where necessary, and to 
dredge and deepen the channel to a minimum depth 
of 10 ft. below the summer lever between Gloucester 
and Worcester, and to a minimum depth of 7 ft. between 
Worcester and Stourport. At the present minimum 
depth, vessels of about 150 tons burden only can navi- 
gate the river. When the authorised improvements are 
carried out ocean-going steamers of 400 tons burden will 
be able to navigate it to Worcester, and vessels of 200 
tons burden beyond that city to Stourport. By this 
means ocean-going steamers of 400 tons burden will be 
able to receive and discharge cargo within 30 miles of 
the great inland mining and industrial centre, havin; 
Birmingham for its capital. It should further be sta 
that, consequent on certain arrangements specified in the 
Act referred to, the Severn Navigation will be also com- 
pletely relieved from railway influence. 

These improvements, if commercially successful, will 
no doubt lead to an increased enterprise in the direction 
of bringing large ocean-going steamers still further into the 
centre of the kingdom. In addition to the several im- 
provements above referred to, which are either in 
course of being carried out or which have acqui an 
authorised status, other propositions have been or 


Yjare being submitted to the public, amongst which 


may be named the improvement of the canal route 
between London and Birmingham, and the proposition to 
make a ship canal between the latter city and Liverpool 
via Wolverhampton, the Potteries, and the Weaver. 
Other propositions for the improvement of inland canals 
and navigations are under consideration, but are not yet 





ripe for public discussion, These facts show that the 
public attention is directing itself—not a moment too 
soon—to the question of the improvement of our inland 
navigations, many of which are very far from being up 
to modern requirements. There is no doubt that the 
nation is suffering great loss by reason of this large 
proportion of the waterways being, both in sectional area 
and lockage convenience, inadequate for the full develop- 
a = the economies of which inland water carriage is 
capable. 

he next question to be considered is how in this 
country best to secure 


THE DEVELOPMENT OF INLAND WATERWAYS. 

In connection with this question several cardinal points 
require consideration : 

1. Foremost amongst theseI place amalgamation, where 
possible, of all main and branch canals and navigations 
forming the connecting links between important termini, 
and by which amalgamations, economy, and efficiency 
would be increased over an extended system of canals, 

2. The liberation, on equitable terms, of any canal or 
navigation forming a link in any through route, or, where 
the public interests may require it, from railway owner- 
ship or control. 

3. The increase in the width and depth, the side-wallin 
of the banks, and the enlarging of the locks on any cana 
and inland navigations the dimensions and state of which 
are such as to preclude the economies to be derived from 
steam haulage. For this purpose it will not only be neces- 
sary to make the locks of uniform gauge along the whole 
length of any through route of canal, but of not less capa- 
city than sufficient to pass the largest vessel or train of 
vessels likely to navigate such route. The locks also 
should be of tandem construction, with intermediate 
gates, so as to pass a single vessel only or a fleet of three 
or four at one locking. Ifa cheap and efficient lift can be 
devised it might be advisable in certain cases to adopt 
some means of that description for haga an alteration 
of level in lieu of or in addition to flights of locks. 

4. The writer is of opinion that, with few exceptions, it 
will be found oustenalite to improve the canals laid out on 
the existing routes by the early canal engineers, rather 
than to strike out altogether new routes. The early 
canal engineers had made most careful studies of the 
levels and other contingencies affecting the various main 
routes, and, so far as the writer’s experience is concerned, 
those main routes have as a rule been laid out with great 
judgment. In speaking of the main routes being well 
laid out, the writer by no means wishes it to be inferred 
that great improvements cannot be made in what may be 
called the «details ” of such routes; such as the doing 
away with awkward bends, either by making embank- 
ments or cuttings of no great magnitude, and which, 
whilst formidable undertakings one hund: years since, 
were not always then deemed desirable, as thereby the 
cost was increased, whilst the mileage distance on which 
toll was charged was decreased ; but now, when despatch 
is money, such improvements are both desirable and 
a amenable to modern engineering appliances. 

5. The provision of steam cranes, warehouses, and 
other such matters for the rapid loading, discharge, and 
warehousing of cargo, in which description of equipments 
a large proportion of the existing canals and navigations 
are deficient. . 

6. Most canal companies are content to furnish the 
road or waterway merely, along which the traffic passes, 
leaving to others the aietion and delivery of the goods 
actually conveyed. Under these circumstances canal 
companies are only in indirect touch with their customers. 
With improved canals and steam haulage and other 
modern improvements, the writer is of opinion that, in 
many cases, and for certain descriptions of goods, it 
would be to the advantage both of the trader and the 
canal company that the collecting, conveying, and de- 
livery thereof should be undertaken by the canal com- 
pany. f 

In conclusion, the writer may be permitted to express 
the opinion, which he strongly entertains, that, with the: 
exercise of care and judgment, there is still a great future 
in store for the inland navigations of this country. Im- 
provements, however, should be undertaken only after a 
careful consideration of all the facts of each particular 
case, and with a view not to exceed the range of what is 
of distinctly practical attainment. Inland navigations, 
with few exceptions, have not the advantage possessed by 
railways of carrying passengers, who load and unload 
themselves, at an average rate for all classes exceeding 
1s. per ton per mile, but, on the other hand, they have 
the advantage of a road composed of a material which 
never wears out, which is easily traversed in any direc- 
tion, and which for purposes of traffic is not only “all 
main line,” but “‘all siding” as well. There are, there- 
fore, in the case of canals, as in most others, elements of 
compensation, and if the elements of compensation in 
favour of waterways are cultivated and taken advantage 
of with diligence and skill, great and beneficial results 
will undoubtedly follow in due time. 





Tue CormntH Canat.—An effort is being made to form 
anew company for the completion of the Corinth Ship 
Canal. Certain legal difficulties which stood in the way 
of the new organisation have been overcome. 


Meratiurey IN Nova Scotia.—The Nova Scotia Steel 
and Forge vay og 6 of New Glasgow, Nova Scotia, has 
been into the Nova Scotia Steel and Iron Com- 
pany, with a capital of 400,000/., and a debenture capital 
of 120,000/. The company has been formed for the purpose 
of extending the present business and assuming the 
franchises and other properties of the New Glasgow Iron, 
Coal, and Railway Company, and to erect blast furnaces 
and manufacture iron and steel, 
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Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 
number of views given in the ification Drawings is stated 

a ane the price ; bv. none are mentioned, the 
Specification ts not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications ye Ay obtained at 38, Cursitor-street, 
Phancery-Lane, E.C., either personally, or by letter, enclosing 
amount oo postage, aadvened to H. ER LACK, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
Fey ts, in each case, given after the abstract, unless the 

latent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a specification, 

give notice at the Patent 0, of opposition to the grant of a 

Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


11,931. W.H. Knowles, Burnley, Lancs. Governors 
for es. [6d. 4 Figs.) July 27, 1889.—This invention 
relates to high-speed centrifugal governors, and is designed to dis- 
pense with the revolving pendulous arms and balls, for which pur- 
pose semicircular tracks A, A, the ends of which project upwards, 
are substituted for the arms. From the tracks a sleeve C projects 
downwards through the framing B, and has at its lower extremity 
a bevel wheel D gearing with a wheel E on the countershaft F, 
which is caused to revolve by the governor pulley G. Balls H 
are inserted between the tracks and the bracket J, which is 
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attached to a spindle I, projecting through sleeve C and com- 
municating with the valve spindle K, which projects through 
agland P and is provided with a piston Q having vertical holes 
extending through it. When the governor is unaffected the steam 
entering the valve S rises through the openings in the piston Q to 
the outlets S1 into side Bana T and T! and out by the exit 
pipe U leading to the slide valve of theengine. In response to an 
increment of speed the balls ascend the tracks and raise the 
bracket J, thereby causing the pistons to rise and more or less 
close the outlets S!. (Accepted June 4, 1890). 


11,961. H. Gourlay, Filey, Yorks. Steam Gene- 
rators and Feed-Water Heaters. [6d. 2 Figs.) July 
27, 1889.—According to this invention a low-pressure boiler K is 
employed as a feed-water heater for a high-pressure boiler J, and 
is situated in the course of the waste gases from the furnace of the 
high-pressure boiler. The steam raised in the low-pressure boiler 
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is passed to the low-pressure cylinder b of a compound engine by 
the steam pipe B and used to supplement the exhaust steam from 
the high-pressure cylinder a. ater is supplied by the engine 
feed pump G through the pipe C to the boiler K, and the boiler J 
is supplied by the suction pipe D and delivery E of the auxiliary 
feed pump H. (Accepted June 4, 1890). 


12,382. J. Platt and T. Tho 
paratus for Cleaning Boiler 
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Manchester. Ap- 
bes, [6d. 2 Figs.) 
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August 6, 1889.—The apparatus is composed of a number of 


two metal collars c, cl upon a handle d. Each cutter is formed 
with teeth on its outer face and the cutters are bedded with their 
cutting edges facing in alternately opposite directions. When the 
—— is reciproca’ inside a tube, the cutters @ scra 

the deposit from the tube, the elastic foundation b permitting the 
cutters to yield when they encounter hard inequalities in the 
tube. To make the action more effective fluid under pressure is 
admitted through the hollow handle @ and the aperture c? to the 
interior of the foundation b, thereby expanding it and keeping the 
100). @ against the surface of the tube. (Accepted June 4, 


6373. E. G. Vonhof, Sachsenburg, Germany. Fixed 
Tubular Steam Boilers. [6d. 2 Fs. April 26, 1890.— 
A steam boiler A is fitted with an inner furnace b, the gaseous 
products of bustion from which are led through central ver- 
tical fire pipes c, into a fire chamber a, placed in the upper water 
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space of the boiler. From the fire chamber @ pipes d arranged 
peripherally around the pipes c are led down through the bottom 
of the boiler, and carry off the products of combustion into a 
chamber A under the ash chamber f. From the chamber h the 
products of combustion escape through a central opening e into 
the chimney g. (Accepted June 4, 1800). 


6489. O. Imray, London. (A. Wildman, East Saginaw, 
Mich,, U.S.A.) Low-Water rm for Steam Boilers. 
(8d. 1 Fig.) April 28, 1890.—This alarm is designed to give 
poe only when there is a permanent lowering of the water in 
the boiler and consists of two pipes c and k, whose adjacent ends 
pass into a casing g and overlap each other. The pipe c, which is 
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provided with an opening q, passes through the boiler shell and 
reaches below the ordinary water level. The upper end of the 
pipe & is closed by a fusible plug p and provided with a valve m 
which can be fixed open by a padlock z. On the water falling in 
the boiler the water in the chamber g passes out by the pipe c 
through the opening q, thus some time elapses before steam 
reaches and fuses the plug p. (Accepted June 4, 1890). 


6500. W. P. Thompson, Eiveupoe. (H. G. Stub, 
Christiana, Norway) Feed-Water Heaters for Steam 
Boilers. [6d. 3 Figs.) April 28, 1890.—The feed-water heater 


consists of a series of pipes s and a number of headers W and L. 








The pipes s run in a zig-zag line between the headers. The 
uppermost header W is connected with the feed-water pump, and 


ingly the steam and air rises to the headers L, from the upper 
corners of which the relief pipes / lead upwards, and are then 
carried downwards, being united in a single pipe D which enters 
the steam space of the boiler. The pipes / must be carried 
upwards several feet, to prevent the feed-water running this way 
into the boiler. (Accepted June 4, 1890). 


6509. G. H. Weston, Boston, Mass.,U.S.A. Rotary 
Engines. (6d. 2 Figs | April 29, 1890.—This invention relates 
to improvements upon an engine described in a prior patent. The 
rotary engine comprises an inclosing case A provided with bear 











ings a, al, an abutment a2, a shaft a6 for the abutment, an inde- 
pendent hollow piston valveal2, and a shaft al for the piston 
valve provided with a flange a3, to which the piston valve is 
detachably secured by a screw a4. (Accepted June 4, 1890). 


6511. W. M. Musgrave, Bolton, Lancs. Pistons for 
es and Pumps. [‘d. 8 Figs.) April 29, 1890.—The 

object of this invention is to enable the pistons of horizontal 
engines to be adjusted so that the piston-rods may always work in 
the centre of the stuffing-boxes. The piston and junk ring are made 
smaller than the cylinder, and the ane A employed to expand 
the rings is cut away on the under side to admit a block B against 
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the ends of which the spring presses. The block bears against the 
rings forcing them against the sides of the — and junk plate. 
edges C, C are placed between the block B and the body of the 
Ss they are made adjustable by means of a right and left- 
and screw D. By this means as the rings wear the piston and 
piston-rod can be raised and kept in the centre of the cylinder. 
(4ccepted June 4, 1890). 


6514. W. Cook, Salt Lake City, U.S.A. Multitu- 
bular Flues for Steam Boilers. (6d. 3 Figs.) April 29, 
1890. — The flue tubes 7 have a lip at their receiving end to 
engage around the margin of the flue holes in the tube sheet 2- 
The delivery ends extend through the tube sheet and are screw 
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threaded exteriorly at 9 to take a brass ferrule 10. Orifices11 in 
the ferrule allow oil to pass to the threaded surfaces, to facilitate 
tightening or slackening the ferrule. 81! and 10! are grooveson the 
inside of the lip 8 and the ferrule 10 respectively for packing at the 
junction of the flues with the tube sheet. (Accepted June 4, 1890). 


MACHINE TOOLS, &c. 


11,626. S. Dixon, Salford, and H. Pinson, Wolver- 
hampton. A atus for Preparing the Grinding 
Ss of Metal Mills. [8d. 6 Figs.) July 22, 1889.— 
The object of this invention is to produce the furrows on the 
conical grinders and barrels of coffee mills by means of cutters. 
In Fig. 1 is shown apparatus employed in cutting the cones. The 
cone is fixed upon a spindle carried by a hollow shaft at one end, 
and at the other by acentre b. The traversing movement for the 
cut is obtained by sliding the carriage B upon the bedplate d, and 
the revolving motion for producing the spiral formation of the 
furrows by revolving the hollow shaft carrying the cone spindle 
by means of a worm quadrant f! actuated by a worm on a shaft g! 
connected by bevel and spur rearing 9. g® with the screw shaft 
by which the carriage B is moved. e frame A is —— at gl 
and its other end is supported by an adjustable bowl / resting 
upon a shaper hl secured to the bedplate d, whereby cones of 
various contours can be cut. Fig. 2 shows a machine for cuttin: 
furrows in the barrel. The work is carried by a faceplate n fix 
upon a spindle 71 revolving in a headstock N, and actuated by a 
worm 0 gearing with a wormwheel n? upon the end of the spindle. 
u? is the tool carrier mounted upon a cross-slide wlin a sliding 








cutters a bedded on an elastic foundation b, supported between 


the lowermost header L with the boiler by the pipe 8. Accord- 


carriage u. The tool carrier w?, which is pivotted at w%, is formed 
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with a tail-piece w carrying studs “7, which pass into curved 
shaper slots in a shaper plate w! fixed upon a bed w. As the tool 
reciprocates the tool carrier is rocked upon the axis at ew by the 
action of the shaper plate, and the tool is thereby caused to 















































follow the contour of the interior of the barrel. The faceplate 2 
and tool carrier w? are so connected by ratchet and lever me- 
chanism that the work after each cut is turned to the extent of 
the distance between each furrow. (Accepted June 4, 1890). 


12,113. C. L. Bath, Swansea, Glamorgan. Appa- 
ratus for Forming Copper Ingots. [6d. 1 Fig.) July 
30, 1889.—The object of this invention is to facilitate the ‘‘ lading” 
of the ingots. The ingot moulds a are placed upon a travelling 
band b carried upon rollers c,c. One end of this band is near 
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the furnace d, while the other is over the pickling bosh ce, so that 
the moulds can be successively filled and conveyed to the bosh 
into which the ingots, cooled during the traverse of the band, are 
tipped. A second band / receives the ingots as they drop from 
the moulds and conveys them to the desired point. (Accepted 
June 4, 1890). 


6424. C. Tschoepe, Remsheid-Hasten, Prussia. 
Mechanical Stoker. [6d. 2 Figs.) April 28, 1890,—Accord- 








ing to this invention the broken fuel is placed in a hopper ¢ from 
which a spout 7 leads to the furnace mouth into which the fuel 
slides over an inclined plate p. The spout is diminished in size 
towards the furnace and is of knee ~—_ so as to allow the appa- 
ratus to stand clear of the boiler. At the foot of the hopper is a 
shaft 2 to which is connected a spiral rod s which occupies the 
spout and traverses the fuel to the furnace. (Accepted June 4, 
1890). 


3478. J. Graham, Jun., and E. Graves, Camden, 
N.J., U.S.A. Hydraulic Travelling Cranes. (sd. 6 
Figs.) March 4, 1890,—A is a supporting framework, provided 
with two rails @ on which travelsa bridge B having wheels b. This 
bridge is caused to travel in either direction by a pair of cables C 
and Ewhich both pass round a motor drum D, each cable being 
attached by both its ends to opposite sides of one extremity of 
the bridge. F isa wheeled carriage supported by the bridge and 





provided with a fall block G. The carriage is operated by a fall 
rope H_ passing about sheaves on the bridge and on the carriage 
and fall block. The travel of the bridge may be utilised to occa- 


sion the travel of the carriage by applying the brake to either 
the sheave f or f% according to the direction in which it is desired 
to move the carriage and the direction in which the bridge is 
travelling. (Accepted June 4, 1890). 


MISCELLANEOUS. 


11,749. C. T. Guthrie, Cricklewood, Middlesex. 
Governors for Regulating the Motion of Machinery. 
[8d. 4 Figs.] July 23, 1889.—Arms R, R, provided with weights 
W W, are pivotted to a sleeve g ona spindle at A, and rotated 
by frictional contact with a disc k driven by the machinery 
to be controlled, the spindle A being screw-threaded at its 
lower end, on which is a nut 7 also driven by the machinery, 
so that when the machinery is running at the normal speed, 
there is no relative motion between the spindle A and the 
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nut n, but when the normal speed is exceeded the centrifugal 
action prevents any material change in the rate of rotation of the 
weighted arms by reducing the friction between the disc k and 
the lower weights W, thereby producing relative motion between 
the spindle and the nut, which motion is utilised for retarding the 
speed of the engine. Gis a fixed disc against which the lower 
weights W bear ifacertain degree of speed is exceeded, and has the 
effect of quickly reducing their velocity. (Accepted June 4, 
1890.) 

12,795. J. Kent, London. Feeding the Carbons 
of Arc Lamps. (sd. 6 Figs.) August 13, 1889.—According 
to this invention the current in passing round main circuit coils 
A, A, draws down the cores B, B, and with them the bean D and 
depending leg G, which pressing on one end of a segmental band 
H, causes it to bite and draw round the wheel L and give off the 
cord Q from the wheel on the same axle, thereby lowering the 


Fig. 





























carbon Ul, Another wheel M is simulianeously rotated, and wrap- 
ping the cord R uponitselflifts the carbon U the required distance 
tostrike the arc. Should the arc resistance become too great, more 
current passes round the shunt coils Al, Al, draws down the cores 
BI, Bl, and releasing the grip of the band Hon the wheel L, allows 
the carbons U, U!, to adjust themselves. (Accepted June 4, 
1890). 


12,028 J. D. Starck, Tschemin, Bohemia. Produc. | 





tion of Fuming Sulphuric Acid from Acid Waste. 
[Sd. 1 Fig.] July 29, 1889.—'The process consists in decompos- 
ing the acid waste from tar refineries by heat ina retort 7, pro- 
vided with ascrew conveyor, mounted in a furnace 0, and relieving 
the sulphurous acid thus gcnerated from condensable vapours by 
cooling in a cooler K. The sulphurous acid is relieved of water 














inatowerg. Ina second tower the air necessary for the reaction 
is dried. The acid and air are then mixed by being pumped by 
pumps pinto a mixing cylinder ec. The mixed gases are then 
passed over a catalytic substance contained in a pipe d heated by 
a furnace ol and the vapours of anhydride condensed in suitable 
receivers a1, (Accepted June 4, 1890). 


20,749. F. Y. Wolseley, London. Machinery for 
Imparting Motion to Flexible Shafting. [sd. 10 Figs.] 
December 24, 1889.—This invention consists in mounting the 
plummer-block d, in which the main driving shaft @ is journalled, 
upon a bracket e which is supported in a socket g. The bracket 
can be adjusted laterally by moving it to one side or the other in 
a slot in the front of the socket, and vertically by means of a set 
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screw 7. It can be fixed in any position by studs k, k. A bracket 
o carrying a friction pinion ¢ and spindle n, to which flexible 
shafting is attached by a bayonet joint, is pivotted at p to the 
plummer-block, so that the pinion can be put in or out of contact 
with the driving friction-wheel. A spring r bears against the 
bracket 0 to force contact between pinion cand friction wheel, and 
can be brought in and out of action by a lever u!, provided with 
cordsil, (Accepted June 4, 1890). 


20,952. J. A. Zerbe, Dodge City, Kansas, U.S.A, 
Linkwork for Increasing and Transmitting Motion. 
(8d. 14 Figs.) December 31, 1889.—This invention relates toa 
device for increasing and transmitting in any desired direction 
the stroke of a piston-rod, and consists of an extension motor 
device connected to a piston-rod H, and composed of intersecting 
































bars C pivotted together, a movable guide-plate B geared thereto 
to move in the opposite direction, power arms C! provided with 
guide rollers P, which operate in diverging guide slots D, D. A 
‘*spider” consisting of intersecting bars is attached to the end of 
the motor-rod to distribute the motion in various directions. 
(Accepted June 4, 1890). 


6345. J. J. Schadt, Allentown, Pa., U.S.A. Axle- 
Boxes for Wheel Hubs. [6d. 8 Fiys.] April 25, 1890.— 
This invention has for its object to provide for the taking up of 
play without the employment of the ordinary washers. A_ is 
the axle spindle and B the box, which is formed with a shoulder 
a to engage the shoulder J on the spindle. The cap D is formed 
with a screw-threaded portion E to engage the threads of a 
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chamber in the spindle. The cap is also formed with a rim D!, 
inclosing a chamber provided with two grooves F and G, the latter 
to receive a washer ring H, and the former the end of the spindle, 
the shoulder thus formed being designed to abut against the end 
of the spindle, the end of the sleeve abutting against the washer 
ring. (Accepted June 4, 1890). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the cflices of ENGing&aING, 35 and 36, Bedford- 
street, Strand. 
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FOUR-FEET WHEEL LATHE. 
CONSTRUCTED BY MESSRS. JOHN SPENCER AND CO., ENGINEERS, HOLLINWOOD, NEAR MANCHESTER. 
(For Description, see Page 213.) 


MODERN FRENCH ARTILLERY. 
No. XXXII. 
Tue Caner System or Quick-Frrinc Guns— 
continued, 
As we pointed out in our last article, the deve- 
lopment of quick-firing ordnance has been of late 

















ties could not possess when the objects aimed at 
were obscured by smoke. 
A few years ago, when rapid-firing guns were 


| quite new weapons, artillery manufacturers limited 
their designs to very small calibres ; the march of 
|improvement in this science was, however, so rapid 


years so considerable that, from having been) 


regarded as auxiliary and supplementary to machine 
guns, the new class is very rapidly taking rank as 


the most formidable portion of a ship’s armament. | 


The subject is so important that we may be par- 


doned if we add a few more general considerations | 
It is | 


before continuing our detailed descriptions. 


admitted that one of the first necessities of modern | 
naval warfare—though it is quite possible that the 


conditions may be changed before existing theories 
are put to the test of actual experience-—is for a 
ship to possess the means of destroying or disabling 
torpedo boats, and to be able to do a maximum 
amount of destruction in the shortest possible 
time. To a less extent the same prime necessity 
exists in warfare on land as well as in naval engage- 
ments, for the constantly increasing facilities in 
moving troops rapidly, and the ever-increasing 


destructive nature of weapons employed, must | 


tend towards making all engagements, both by 
land and sea, of shorter duration, and time will 
not only mean money but life. 


respects, the conditions of modern warfare. It is 
admitted that, at present, sufficient time has not 
elapsed since this class of explosive was introduced, 
for artillerists to decide if such powders will resist 
the effects of time, temperature, storage, and other 
conditions that may tend to deteriorate them, but it 
may be fairly assumed that any difficulties or imper- 
fections that may at present exist, will certainly 
be removed, and that the so-called smokeless 
peo will be the explosives of the future. This 

eing admitted, it is clear that the rapidity of fire, 


that, in a very short time, the calibres were in- 
creased considerably, and to-day the problem, so 
far as medium natures are concerned, may be re- 
garded as solved, that is to say up to calibres of 
16 cent. (6.29 in.). Quick-firing guns may be 


| divided into three categories : 


1. Those of very small calibre from which rifle 
ammunition is usually fired ; to this class belong 
the mitrailleuse guns—Nordenfelt, Gatling, the 
automatic Maxim gun, &c. They supplement and 
reinforce rifle fire, and on all suitable occasions may 
be relied upon to render invaluable services. Such 
weapons, it is evident, when mounted in command- 
ing positions on board ship, will deliver a much 
more rapid and concentrated fire than it is possible 
to obtain with rifles, to say nothing of the reduced 
personnel required. The Hotchkiss machine gun, 
which we shall consider in detail on a future occa- 
sion, may be regarded as occupying an interme- 
diate position between the mitrailleuse and the 
quick-firing gun properly so called. The special 


| function of this class is to concentrate a heavy fire 


The improvement | 
in the manufacture of the smokeless powders, pro- | 
mises also to change, if not to revolutionise in many | 


on torpedo boats and to sweep the decks at short 
ranges. 
2. Quick-firing guns of the smaller calibres, 


‘those of 37 mm., 47 mm., 57 mm., and even 


jintroduced largely into the various navies. 


combined of course with long range and very high , 


velocities, assume an importance that these quali- 


65 mm. (1.46 in., 2.24 in., and 2.56 in.) are now 
Of 
these natures the guns made by Nordenfelt and 
Hotchkiss form the most important part of the 
accessory armaments of the navies of the world. 
Their fire may be relied on as an eflicient attack 
against torpedo boats and the upper unprotected 
works of cruisers. 

3. Guns of relatively large calibres, from 10 cent. 
to 16 cent. (3.94 in. to 6.29 in.), throwing projec- 
tiles of very considerable weight at extremely high 
velocities ; it is this class which we have so fre- 








quently insisted will in the very near future form 
the most important part of the armaments of the 
larger cruisers. It is only possible to obtain the 
maximum usefulness of these natures by employing 
slow-burning smokeless powders which give a 
moderate though continued pressure, rendering 
velocities attainable that were impossible a few 
years ago, and making it practicable to maintain a 
continuous fire without fouling the bore. Metallic 
cartridges are now made perfectly well adapted for 
the use of these heavy calibres; indeed, rapid 
firing would be impossible without such appliances. 
Naturally the ammunition fired from these guns 
is very costly—almost fabulous expense is cne of 
the characteristics of modern warfare. On the 
other hand, a well-directed fire of this kind may be 
relied on to do an indefinite amount of damage ina 
very few minutes upon an enemy’s ship—damage 
not confined to upper works and unprotected parts, 
especially if the high capacity chrome steel shell be 
used. To develop the greatest possible efficiency 
of these guns, accuracy of aim is of course essential ; 
it is therefore necessary to furnish them with the 
best devices available for training, so that as few 
rounds as possible shall be wasted. This being 
done, it is easy at any time to inundate a hostile 
position with heavy armour-piercing shot and shell, 
under which nothing could remain afloat within the 
dangerous zone. 

To increase the radius of this zone is evidently at 
present one of the great preoccupations of the 
artillerists—this and increased precision of firing. 
And we think it may be fairly claimed for M. Canet 
that he has done more than any other constructor 
of ordnance, to develop the efficiency of this nature 
of weapon, both for coast defence and for naval 
armament. In seeking to obtain, as one of the 
advantages of primary importance, an increase in 
initial velocity, the designer.is naturally led to in- 
crease the weight of the charge, and consequently 
that of the cartridge case ; as a result, each round 
fired becomes heavier and less easily handled, con- 
ditions which are decided drawbacks to rapid firing. 
But this inconvenience is to a large extent compen- 
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sated by a greater accuracy of aim, which is one of 
the chief objects in view. Increase in initial velo- 
city means an increase in penetrating power, a 
quality of] special importance in all classes of 
guns destined to serve for piercing armour. It is 
clear, therefore, that a wider range of usefulness 
belongs to guns that possess a very high initial 
velocity than to those in which the rate of the pro- 
jectile is confined within more ordinary limits. 
For it is evidently a waste of effort and ammuni- 
tion to fire against any object if the shells fall short 
of the target, or if when striking it they have already 
exhausted all their energy in their flight. 

Rapidity of fire depends largely on the easy and 
quick manceuvring of the breech mechanism, but 
it also depends on the introduction into the chamber 
at the same operation, of the shot, charge, and fuze. 
These two conditions are absolutely essential to 
the efficiency of quick-firing guns. The first re- 
quirement has been supplied in a variety of ways 
by different designers ; we have already described 
the standard mechanism by which M. Canet has 
obtained very remarkable results. The second 
condition has been rendered possible by the use of 
well-designed cartridge cases containing both fuze 
and charge, and to which the projectile is attached 
in the manner already illustrated and described. 
These conditions well fulfilled, together with the 
use of the smokeless powders, that do not foul the 
bore, render it feasible to maintain a long continued 
fire at a high rate of speed, without any danger to the 
weapon, or inconvenience to the men working it. 

The method of closing the breech is one of 
primary importance ; it must be one of extreme 
simplicity, and at the same time not liable to 
derangement under the severest and most rapid 
conditions of working. No system of breech- 
closing appears so eflicient in all ways, as a modifi- 
cation of the old threaded block. It is employed 
in the different types of Canet quick-firing guns ; it 
is adopted at the Elswick Works ; only the Hotch- 
kiss factory continues to adhere to the more 
modern but generally abandoned mode of closing 
the breech by means of a wedge. The selection of 
the screwed block by M. Canet was the result 
of a long series of experiments. The chief advan- 
ages of the system may be summarised as follows : 
The wedge, practicable enough in small calibres, 
is of necessity large and awkward to handle as 
soon as it is applied to the larger natures ; it 
follows, therefore, that it cannot be withdrawn or 
inserted with a speed consistent with the efficient 
working of a quick-firing gun. Besides this draw- 
back, the gun, already of extreme length, is 
unavoidably extended to the rear in order to 
allow room for the slot in which the wedge is 
lodged ; this slot being moreover of necessity 
cut in the breech jacket, the latter is a piece of 
irregular form and cannot be tempered with cer- 
tainty ; from this there results an inherent weak- 
ness in the construction of the gun. The objec- 
tions to the system were long ago recognised 
by our own Government, which after prolonged and 
careful investigation alopted the French method 
for all calibres. Many devices have been tried to 
overcome the difficulties of handling the wedge, 
chiefly by the introduction of springs that were 
compressed during one part of the manceuvres, and 
so made to store up energy that should after be 
given out to aid the gunner ; these devices, how- 
ever, proved impracticable, their chief result being 
to add to the weight of the gun. It is stated that 
another drawback to the use of the Krupp system 
for quick-firing guns is that in the rapid working 
of the wedge, it has sometimes happened that the 
base of a cartridge, not pushed quite home, has 
been sheared off, causing accident. 

On the other hand, the screw block has none of 
these objections ; it is very casily and rapidly 
operated, the whole mechanism is protected behind 
the gun, and the length of vhich is not increased. 
This system, too, lends itseif better to the extrac- 
tion and the insertion of the cartridges, while pre- 
mature explosion is almost impossible, so that no 
accidents from that cause are to be apprehended, 
while with the screwed breech the distribution of 
strains is better. Most of the above-named objec- 
tions to the wedge system have been set forth on 
many occasions, but as they apply more forcibly to 
rapid-firing guns than to the usual types, we have 
repeated them as bearing specially on the subject 
we are now considering ; moreover, they were the 
causes that confirmed M. Canet in his adoption of 
the screw system for this class of gun. The me- 
chanism he finally adopted as a standard form was 





the result of a long series of costly experiment and 
investigation, and it is difficult to imagine anything 
better adapted for the purpose, whether on account 
of security, simplicity, or ease and rapidity of 
working. . 

This arrangement allows not only great facilities 
for handling, combined with safety, but a strength 
of construction that permits the use of very high 
pressures, exceeding 3000 kilogrammes per square 
centimetre (42,000 lb. per square inch) without 
injury to the gun. 





THE INTERNATIONAL CANAL 
CONGRESS. 
(Continued from page 186.) 
Tue River WrEsER IMPROVEMENTS. 

ProcEEpINGs in Section B commenced with a 
communication by Herr Franzius, of Bremen, 
with respect to recent improvements upon the 
River Weser between Bremen and Bremerhaven 
—the distance between the two being about 44 
miles. The work had been undertaken with a view 
of preventing gradual silting up of the port of 
Bremen. The most important portion of the work 
consisted in the construction of dykes—some of 
which were ina depth of water of 49 ft. Trans- 
verse dykes also had been constructed; but although 
these had not yet been brought up to within 6 ft. 
of low-water level, one single one of them had 
already absorbed some 8,000,000 of cubic yards of 
sand. The object of the dykes was to increase the 
quantity of water moving at some velocity—for 
instance about half way there was a point where 
only about 530 cubic yards of water were moving 
per second, while the completed works would in- 
crease this quantity to about 1335 cubic yards—the 
velocity being more than doubled. 

The manner of constructing the dykes was 
something as follows: In Northern Germany very 
little stone could be got, but on the other hand 
plenty of brushwood, and for this reason they gave 
the preference to the construction of fascines, or as 
they were popularly called, mattresses. These 
were put together in lengths of about 100 ft. and 
floated out to the place where they are to be de- 
posited. They are covered with stones to the 
extent of nearly 10in., when they sink down. Then 
another mattress is put on the top of the first and 
so on, and they become gradually narrower as they 
ascend towards the surface. Some thousands of 
these have now been deposited successfully, and in 
no single instance have they shifted. Not even 
floating ice had displaced any of them. Soon after 
this work had been commenced dredging operations 
were'started in the main channel. The author calcu- 
lated that some 43,000,600 of cubic yards would 
have to be dredged, the velocity of the current 
doing the remainder. There were now thirteen 
dredgers on the stream. Where the depth of 
water was not sufticient to work ordinary bucket 
dredgers successfully, secondary dredgers or sand 
pumps, which work by suction, are employed, 
of which there are now five. They remove 
the mud at the rate of 20,000 cubic yards daily. 
The work is carried on day and night, electric 
light being provided. 

Some discussion followed. 

Mr. de Coene (Rouen) desired to know the differ- 
ence of cost of construction between the building 
up by mattresses or in the ordinary manner with 
stone. Also what was the nature of the soil dredged 
and approximate cost of dredging. 

Herr Franzius replied that the cost of the mat- 
tresses completed and deposited was about 5s. 4d. 
per cubic yard. Stones had to be used, as the 
bottom soil was of too unsteady a nature to hold 
the mattresses down without a considerable weight. 

The cost of dredging was about 3d. per cubic yard 
for the bucket dredgers, and perhaps a trifle more 
for the suction dredgers. 

Mr. Vernon Harcourt said this matter was of 
considerable interest to him, because the work was 
of a similar nature to that upon the Clyde and the 
Tees. Longitudinal dykes undoubtedly tended to 
increase the depth and the volume of water, pro- 
vided they did not narrow the channel too much. 
Whether mattresses or stone walls were used should 
very much depend upon the cost of the works. 
He had had an opportunity of seeing fascine-work 
carried out at the mouth of the Naze, and provided 
the mattresses kept under water they quickly filled 
with sand, and were thereby protected against 
injury. One great point with regard to this ques- 
tion was that much depended upon the width which 





it was required to give between the longitudinal 
dykes. It was also necessary to make the mouth 
of the river funnel-shaped in order not to impede 
in any way the flow and return of the tidal waters, 
because upon these depended the preservation of 
the large rivers, which were such important factors 
in inland navigation. 

Herr Franzius replied that the mouth of the 
Weser was funnel-shaped. There was a flow of 
about 133,000 cubic yards per second. The average 
tidal rise was rather less than 10 ft. 


Tue Nicaracua CANAL. 


The paper on ‘‘ The Design, the Final Location, 
and the Current Progress of the Nicaragua Canal,” 
by the chief engineer, Mr. A. G. Menocal, U.S.N., 
was next discussed. 

The salient points of this exhaustive statement are 
the following: The idea of establishing a waterway 
across the Isthmus of Central America dates back 
nearly 400 years, and two routes have always been 
singled out as the most favourable, the Isthmus of 
Panama as being the narrowest strip of land separa- 
ting the two oceans, and the Nicaragua route owing 
to the facilities afforded by the large inland Lake 
Nicaragua and the River San Juan which forms its 
natural outlet into the Atlantic. ‘There was no doubt 
that the realisation of the scheme would cost an 
enormous sum of money in all cases, but owing to 
the absence of a reliable survey the project was 
never seriously entertained. The development of 
the Californian goldfields and of the Pacific Coast 
generally drew the attention of the Government of 
the United States to the desirability of an inter- 
oceanic route of communication, and though it was 
felt that the only means of fully satisfying the com- 
mercial requirements would be the establishment of 
a canal, yet in the face of the unknown quantities 
entering into the project it was resolved to esta- 
blish for the present an overland route, and this 
resulted in the construction between 1850 and 1855 
of the Panama Railroad. 

But the canal project was also persevered with, 
and with the consent of the State of Nicaragua a 
number of possible routes were surveyed, and 
finally the choice fell upon the route the description 
of which forms the subject of this paper. The 
final decision was not arrived at without some 
amount of preliminary work, for the Government 
of the United States, after having concluded a 
treaty with Nicaragua for the construction of the 
canal, sent out an exploring and verifying expedi- 
tion consisting of six land surveying parties, one 
hydrographic party, and two boring parties, who 
laboured for more than 2} years, during which time 
they surveyed no less than 4000 miles, or at the 
rate of 40 miles of actual instrumental survey for 
every mile of final location. 

San Juan del Norte (Greytown) on the Atlantic, 
and Brito on the Pacific side, are the two termini, 
the total distance from port to port being roughly 
1693 miles. Of this, 263 miles will be excavated 
canal, 142? miles free navigation by Lake Nica- 
ragua, River San Juan, and through basins in the 
valleys of the smaller streams Deseado, San Fran- 
cisco, and Tola. Lake Nicaragua is the summit’ of 
the canal, and its elevation above mean sea level is 
taken at a mean of 110ft. It is connected with the 
Pacific by two sections of canal in excavation, 
by the Tola Basin, and with the Atlantic by slack 
water navigation through the valleys of the San 
Francisco and Deseado, connected by short sec- 
tions of canal and the River San Juan. On each 
side the sea level is reached by three locks, situated 
as near the extremities of the canal as possible, 
namely, 3$ miles from Brito and 12} miles from 
Greytown. There is thus a clear summit level of 
153; miles of navigation out of a total length of 
169$ miles as stated above. The route is divided 
into four divisions: Eastern ; San Francisco ; lake 
and river ; and western. 

Eastern Division, 19 miles. At 94 miles is lock 
No. 1 with a lift of 30 ft. The dimensions of all 
the locks will be uniform, namely, 650 ft. in length 
by 70 ft. wide, with a minimum depth of 28 ft. 
Lock No. 2 at 1} miles distant from lock No. 1, 
has a lift of 31 ft. Lock No. 3 at a distance of 
2 miles from lock No. 2, or 12? miles from Grey- 
town, has a lift of 45 ft. 

By means of dams the water level in several por- 
tions of the route so far has been raised considerably, 
and much excavation saved thereby. In the same 
manner large reservoirs or basins have been formed 
along the route, and the advantage of these for pur- 
poses of supplying the locks cannot be overrated. 
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San Francisco Division, 123 miles. | the harbour similar to that at the eastern end of 
Lake and River Division, 121 miles. This is| the route at Greytown. 
divided into navigation by River San Juan, 643) Breakwaters will have to be constructed both at 
miles ; Lake Nicaragua, 564 miles. Greytown and at Brito, the former giving an har- 
Western Division, 17 miles. (From Lake Nica- | bour area of 341 acres with a depth of 28 ft., the 


ragua to Brito on the Pacific.) At about 4} miles | latter an area of 104 acres with a depth of 30 ft. 


| 


This point is interesting | 


from the lake, is reached the highest point between 
the lake and the Pacific. 


In fixing the dimensions of the canal, recourse 
was had to the experiences at the Suez Canal where 
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from the fact that here occurs the lowest depres-!4a yearly traffic of 6,000,000 tons could not be 
sion of the main ridge between the Atlantic and | carried through without serious delays to navigation. 
Pacific Oceans on the American continent. At #|The Nicaragua Canal wil! be capable of accommo- 
miles from the lake the canal enters the Tola Basin, | dating 12,000 vessels, with a net tonnage of 
the distance across which is 5} miles. Locks 4 and | 20,000,000 tons. It will be noticed that in 142} 
6 are situated at the western extremity of the Tola | miles out of a total of 169} miles, there will be un- 
Basin, and have a lift of 42} ft. each. Lock No. 6 | impeded navigation in which ships can travel with 
is situated 1} miles further down with a lift of | little or no restriction as to speed. Out of the 
21 ft., or 29ft., according to high water or low | remaining 27 miles, a of a mile is taken 
water occurring. From here to Brito—a distance | up by locks, leaving 26} miles of canal in excavation, 
of half a mile—the canal is tidal with an enlarged in which, however, the sect‘on is fully large enough 
section, and may be regarded as an extension of |to allow two of the lorg<st vessels to pass each 


other without hindrance or danger. In only 13 
miles out of the 26 is the width at bottom less 
than 120 ft.—namely, 80 ft., and in somewhat 
less than 8 miles (including locks) is the width 
at water level also 80 ft. In the other portions of 
the excavated canal the width at water level ranges 
from 184 ft. to 288 ft. The depth ranges from a 
minimum of 28 ft. to 50 ft. in Tola Basin. 

Taking account of restrictions upon speed while 
passing through curves or in narrow cuts, it is esti- 
mated upon the basis of official reports in connec- 
tion with speed upon the Suez Canal, that the total 
time for transit from end to end, and including the 
passage of the six locks, should not exceed 28 
hours—the more so as there exists ample water 
power to light the canal from end to end by the 
electric light. 

The surface of Lake Nicaragua is about 2600 
square miles, and the watershed no less than 8000 
square miles. The River San Juan alone discharges 
a mean of 1272 million cubic feet per day, of which 
only about one-tenth part is needed for lockage. 

It is estimated that with good management the 
canal could be finished in six years at an expendi- 
ture of 18 millions sterling, so far as the engineer- 
ing portion of the work is concerned. 

With regard to the work accomplished so far, it 
is stated that the first expedition for construction 
left New York on the 25th of May, 1889, and com- 
menced operations under the most difficult circum- 
stances, with a base of supply 2000 miles distant. 

The breakwater now in course of construction is 
700 ft. long, and will soon be able to allow large 
ships to land their cargoes of heavy machinery. 
Stores, dwellings, hospitals, and shops have been 
erected and material collected for an aqueduct 13 
miles long to supply Greytown with water. Two 
miles of broad-gauge railway and some 70 miles of 
telegraph and telephone lines have been laid down, 
and portions of the rivers in the interior made 
navigable for small craft. The work, in fact, is 
being pushed forward as rapidly as the condition 
of the country will admit. 

Major Hale, late United States consul in Man- 
chester, gave further explanations with regard to 
the scheme, and stated that the Congress of the 

United States had granted a charter to the Mari- 
time Canal Company of Nicaragua, with a capital 
of 20 millions sterling, afterwards increased to 40 
millions sterling, in February, 1889. 

Major Hale also gave some data with regard to 
the amount of shipping likely to take advantage of 
the canal when completed, and the saving in the 
distance between eastern ports and Liverpool, as 
for instance from Melbourne, 400 miles ; Sydney, 
500 miles; Aukland, 1100 miles; Hong-Kong, 
1265 miles ; Yokohama, 3900 miles ; while the dis- 
tances between Pacific stations on the American 
coasts and eastern American ports would range 
from 5000 miles saved between New York and Val- 
paraiso to 9894 miles saved between New York and 
San Franciscc, or 11,000 miles between New 
Orleans and San Francisco. Allowing the working 
expenses to be the satne as at the Suez Canal, or 
250,000/. (although there was every reason that 
they should be much less), there would be with a 
tonnage of 7,000,000 tons at 10s. per ton, a 
revenue for the first year of 34 millions sterling, 
which would yield after deduction of working and 
other expenses, a large sum for distribution. 

Colonel Van Zuylen, of the Hague, said that 
having made the proposed maritime canal projects 
his special study, he would ask permission to put 
some questions to Major Hale. If he treated this 
project in accordance with its merits, he would 
require a great deal more time than the Congress 
could afford to allow him, and, moreover, he under- 
stood that it was no part of the programme of this 
Congress to discuss the individual merits of two 
rival schemes. He would ask members, however, 
to compare the statements of Mr. Menocal with the 
report issued and lately published in Paris by the 
commission appointed by the official liquidator of 
the Panama CanalCompany. No doubt the majority 
of the Congress of 1879 came to the conclusion that 
an open canal from one ocean to the other would 
be the happiest solution of the question, and the 
most advantageous for the commerce of the whole 
world. But was it not a fact that in view of the 
frequent earthquakes occurring in the region of 
Nicaragua, the building of locks and of miles of 
high embankments and retaining walls was a matter 
of great risk, and that a preference had been given 





to the Panama route, even if the latter should also 
have to be worked by a series of locks? 
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The second question referred to the time occupied 
in passing ships through the locks. Mr. Menocal 
stated in his paper that he allows 45 minutes for a 
lift of 45 ft., and he would ask whether this is in 
accordance with practice and general experience. In 
the Panama Canal scheme, which was well studied, 
they allowed 108 minutes for a fall of 36 ft. only. 

Finally, he found Mr. Menocal estimating the 
probable tonnage of shipping from the first at 
7,000,000 tons, while the Panama projectors could, 


under the most favourable assumptions, only’! 


arrive at 4,000,000 tons during the fourth year 


(For Description, see Page 213.) 
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after completion of the canal, and at 6,000,000 
during the twelfth year after that event. It will 
be admitted that a canal at Panama would have at 
least an equal chance with one at Nicaragua of at- 
tracting ocean traflic, and he would advise members 
interested in interoceanic communication to peruse 
the reports issued by the Commission in Paris, 

In reply, Major Hale said that as regards the 
time necessary to pass the locks he had no reason 
to doubt that Mr. Menocal had founded his state- 
ments upon correct and reliable data. Respecting 
the probable tonnage, Colonel Van Zuylen had 


based his remarks upon the estimates of 1879, 
while Major Hale had had the tonnage of 1887 and 
1888 in view. The number of ships trading from 
the eastern ports of America and from European 
ports with the North and South Pacific, was 2647 
in 1879, with an aggregate tonnage of 2,671,386 
tons. Eight years later, in 1887, the statistics 
gave the following facts : Trade across the Isthmus 
of Panama, 1,417,685 tons ; trade between Atlantic 
and Pacific ports of the United States, 145,713 
tons ; between Atlantic ports of the United States 
and foreign countries west of Cape Horn, 752,585 
tons ; between Pacific ports and foreign countries 
east of Cape Horn, 879,844 tons; between European 
countries—so far as statistics are available—and 
the Pacific vid Cape Horn, 1,471,399 tons ; between 
British Columbia and European ports, 39,818 tons ; 
or a total of 4,507,044 tons. During the next 
decade there was every reason to expect that the 
trade would double itself at least. 

This concluded the discussion on the Nicaragua 
Canal route. We give a map of the country and 
proposed route as well as a longitudinal profile of 
the Western Section, and the same of a portion of 
the Eastern Section. 


(Zo be continued.) 





CORNELL UNIVERSITY AND SIBLEY 
COLLEGE. 

THE numerous members of the Iron and Steel 

Institute who about a month hence will be on their 

way to New York, will find on their arrival a pro- 


| gramme prepared that will tax their capacity to the 
‘utmost, and which many of them will no doubt be 


unable to take the fullest advantage of. No doubt, 
too, there will be several of the members who will 
prefer, instead of undertaking either of the long 
excursions to the Lake Superior district in the 
north or to Bessemer in the south, to visit works 
and establishments nearer New York. There will 
be no lack of occupation for these less enterprising 
visitors, and those who take a special interest 
in the subject of technical education, will no 
doubt accept the invitations that will be lavishly 
offered, during their stay, and will examine some 
of the principal colleges in the United States, 
where preliminary engineering training is made 





one of the conspicuous features. Prominent among 
these establishments is the Cornell University, of 
the State of New York, which as we learn from the 
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‘‘register,” is the ‘‘Land Grant College” of that | as it is phrased in the law and its charter. This 
State, and received from the United States Govern- | pledge is being royally fulfilled by the University 
ment 1,000,000 acres of land on the condition | through the operations of its colleges of agriculture 
that it should for ever make instruction in agricul- and of the mechanic arts. As, however, the 
ture and the mechanic arts ‘‘its leading object,” | readers of ENGINEERING would naturally be more 


























jinterested in the latter, a special description of 
| Sibley College will be made in this article. The 
| University is situated at the head of the beautiful 
| Cayuga Lake, in Tomkins County, New York 
State, about 300 miles from New York City, on 
ithe Lehigh Valley Railway, where its lovely 
grounds of 60 acres, on the high plateau over- 
|looking the lake, adjoin its extensive farming 
jand horticultural lands. The grounds and the 
| surrounding country are each in its way marvel- 
lously beautiful; and the view from the former 
{towards the north, extending nearly the full 
|length of ‘‘the blue Cayuga,” is one of the most 
‘pleasing to be found in central New York. This 
| Institution, now but about twenty years old, 
}enrolled last year 1300 students, of whom about 
|one-half were engaged in academic studies (the 
University offers some 300 courses altogether), 
and the remainder of the students took profes- 
sional and technical work. The law school, which 
|gives much attention to patent law, by the way, 
has doubled its numbers during the year; the 
school of architecture enrols about 100, and the 
College of Civil Engineering nearly 150. Still 
others crowd the courses in chemistry, physics, and 
the natural sciences. There are about a dozen large 
buildings on the estate, and of these the depart- 
ments of chemistry, of physics, and of civil engineer- 
ing, each possesses one for its own special purposes, 
The new library, just roofed over, is a gift from Mr. 
Henry W. Sage, to offset in a measure the loss of the 
| Fiske-McGraw estate; it will cost over a quarter of 
million dollars, and is capable of containing half a 
| million of books now, and will hold a million later. 
| It is said to be one of the most perfect structures of 
\its kind, both architecturally and in its appoint- 
ments and conveniences for administration in the 
world. A fund given by Mr. Sage will provide 
about 18,000 dols. a year for the purchase of books, 
and the number now in the library exceeds 100,000, 
including a very large and admirably chosen collec- 
tion of technical literature and all the technical 
| periodicals. 

| Sibley College was founded by Hiram Sibley, of 
|Rochester, an old comrade and friend of Ezra 
| Cornell and his coadjutor, and is the school of the 
'mechanic arts and of mechanical engineering of the 
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University ; it includes the schools of engineering 
and mechanic arts, and their related departments. 
It consists of a number of buildings, comprising 
laboratories and workshops, closely grouped about 
the sources of power, viz., steam boilers and tur- 
bines; while adjacent are the great physical 
laboratory and the new chemical laboratory 
just completed. These buildings will accom- 
modate comfortably 600 students; and the 
laboratories also supply the required instruction in 
the academic departments of the University. There 
were last year, in Sibley College courses, graduate 
and undergraduate, over 400 students, which will 
give an idea of the appreciation in which this 
department is held. Itis the lazgest school in the 
world, so far as we can learn, in these branches, 
and is equal, in numbers, to any other two schools 
of mechanical engineering in the United States. 
The number of students taking graduate work, 
coming into Sibley College from the academic de- 
partments of this and of other universities and 
colleges, and from other technical schools, is already 
quite large and constantly increasing. Last year 
there were ubout twenty. They usually enter the 
junior or senior class as candidates for the first 
degree at Cornell or take post-graduate work lead- 
ing to the advanced degree. The most distinguished 
professors of engineering in the United States often 
take this latter course ; last year several entered 
and received the degree of master in mechanical 
engineering. 

The courses in mechanical engineering are often 
specialised, and the sub-departments of electrical, 
of steam, of marine engineering and naval architec- 
ture, and of chemical engineering, are all repre- 
sented in the register. Of these the special line 
taken in electrical engineering attracts by far the 
largest body of students, constituting about one- 
half of all those taking mechanical engineering. 
This was the first real school of the kind organised 
in the country ; and its formation is due to the 
foresight and enterprise of Professor Anthony, 
seconded by President White and the board of 
trustees, and this was so effectively done that it 
speedily assumed a place as one of the great depart- 
ments of the college. It has only graduated three 
or four classes ; yet it numbers nearly 200 students. 
Tn the Sibley College department of electrical engi- 
neering, under direction of Professor Ryan, the 
special engineering work of the course is pursued, 
and the elements of the science of electricity, and 
the purely theoretical or scientific work of the 
electrician, is given by Professor Nicholls and his 
assistants, in the Department of Physics. Both 
departments have remarkably extensive and com- 
plete equipments for the work, and the inventory 
indicates that nothing like it has ever yet been 
witnessed. The course of instruction includes a 
full engineering course in mathematics, the physical 
sciences, mechanical drawing and shopwork, and a 
very large amount of practice and instruction in the 
chemical, electrical, physical, and mechanical 
laboratories, in which latter work the student is 
made familiar with the use and the manipulation 
of all the apparatus required in his professional 
practice, and in those scientific researches which 
have come to constitute so large a factor in them. 
These courses are purely professional, and the 
student is advised by the college authorities to 
secure as good and as extensive an education as is 
practicable before entering upon these lines of 
engineering work. The requirements are a good 
high school education, and especially a talent for 
mathematics, the physical sciences, and the mechanic 
arts. None is advised to enter, lacking these special 
qualifications, as it is considered that his failure in 
his professional work would be certain, in view of 
the close competition of those who possess them in 
a superlative degree. No students go through 
Sibley College except those who are drawn there 
by a natural desire to work in engineering, and who 
are at once natural mechenics and fond of mathe- 
matics and the sciences. 

The courses in shop work and drawing, includ- 
ing machine design, continue throughout the whole 
four years of the course. Laboratory work is taken 
during two years in all the laboratories, being divided 
as follows: The first two years are given to 
chemistry, the last two years to physics and mecha- 
nical and electrical engineering. The student who 
comes well prepared, and who is well fitted for the 
vocation, becomes skilful with the tools of all the 
trades subsidiary to engineering ; is a fair draughts- 
man, a good designer, and understands the handling 
of testing machines of all kinds, of the dynamos of 








the best known types, and test trials of steam 
engines and boilers, A large amount of designing 
is done, and the final graduating piece, as it is called, 
of the senior year is often a beautiful bit of work. 

The equipment, which is not only extraordinarily 
large already but is continually growing, and with 
great rapidity, now includes all the physical and 
chemical apparatus required for 600 Sibley College 
students ; an electrical engineering outfit of twenty 
or thirty dynamos and accessory apparatus, ranging 
all the way from the ‘‘ pony accelerator” of the 
Westinghouse system to the great Westinghouse 
and Stanley alternators for lighting the larger build- 
ings of the University ; from the little } horse- 
power Edison to the big Edison dynamo lighting 
all the shops and the mechanical laboratory, and 
the various Weston and Mather and Gramme, and 
numerous other machines ; some gifts, some pur- 
chased, and some built at the University ; these are 
applied to the purposes of practice and elementary 
instruction in the work of both the electrician and 
the engineer. Many inventions, as well as many 
constructions, have originated in Sibley College, 
and patents have been issued to professors, to in- 
structors, and even to a number of students, on 
inventions having their origin there. 

The mechanical laboratory is probably the most 
extensive in the world. It contains testing ma- 
chines of various makes and sizes from the ‘‘ auto- 
graphic” machine of Professor Thurston, the 
transverse machine of Fairbanks, the tension 
machines of Olsen, to the 40,000 lb. and 100,000 Ib. 
machines of Riehlé. Some are for torsion, some 
for tension, some for transverse breaking, and 
all for exact scientific work. The oil- testing 
machines, the experimental boilers, ranging 
from 5 and 10 horse-power, boilers of the labora- 
tory proper, to the 60 horse-power boiler of 
the Electrical Engineering Department, and the 
great 500 horse-power boilers of the Heat, Light, 
and Power Department of the University, which is 
one of the departments of Sibley College also ; the 
numerous gas, hot-air, and steam engines, gifts 
from friends of the University, purchased for the 
laboratory, or, in some cases, built in the shops of 
the college, furnish the aspirant engineer with 
ample opportunity to become familiar with another 
special branch of the work, steam engineering. 
There are a dozen or two indicators, of all makes, 
from the old Hopkinson and McNaught instru- 
ments to all the most modern types, one or two 
pairs each. Dynamometers of the several best 
forms for all the prime movers are in constant use. 

The workshops are found in two buildings, the 
one two stories in height, a wood-working shop 
above, the machine shop below, and both 165 ft, 
long by 40 ft. wide. The other building, 150 ft. 
long and of the same width, contains the black- 
smith shop and the foundry. It is splendidly 
lighted, and is fitted up to make all the work of 
the University, as well as for instruction. 

Mathematics and the sciences are taught Sibley 
College students in the University proper. The 
physical and chemical laboratories are large build- 
ings situated west of the Sibley College group, 
and can handle easily all its students, as well as 
those of the University. Their equipments are as 
complete as that of the college, and, in electricity, 
where the former gives most effective aid to the 
college by instruction in physics as distinguished 
from engineering, its outfit is something impres- 
sive to the casual visitor. Its great tangent galva- 
nometer, its many dynamos, its dozens of smaller 
galvanometers, and volt and ammeters, resistance 
coils, and instruments for every kind of refined 
measurement, constitute one of the wonders of the 
University. The chemical laboratory is just com- 
pleted and is thought to be illustrative of every 
modern improvement and convenience. It contains 
introductory and analytical laboratories, organic 
laboratories and assay rooms, a large lecture hall, 
in addition to the ordinary rooms of such an insti- 
tution, and is given an outfit as complete as the 
science and the arts of to-day permit. 

The director or dean of Sibley College is Pro- 
fessor R. H. Thurston, so well known in England 
and in France, and he is entitled to a large 
amount of the credit for the great success of 
this department. He came here from Stevens 
Institute where he had been for a number of 
years, and with his wonderful energy and great 
experience, proceeded to arrange, plan, and build 
up this great college of engineering, which is at once 
the principal attraction to students and the crown- 
ing glory of Cornell University. 





THE CITY OF BESSEMER, ALABAMA, 


In April, 1887, the site of the city of Bessemer 
was four thousand acres of field or forest. Yet 
on October 17 of this year the members of the 
Iron and Steel Institute will be engaged in sur- 
veying its furnaces, rolling mills, foundries, and 
machine shops. In less than three years and a 
half, a silent valley has been transformed into a 
scene of industrial activity, and thousands of 
people have been gathered together to form a 
community equipped with all the requirements of 
civilised life—banks, schools, shops, churches, and 
a municipality. Such a change could only take 
place in America, and more particularly in tho 
Southern States, where the coal and iron promise 
greater fortunes than ever were found in the gold 
mines of California. Bessemer is only twelve 
miles from Birmingham, as shown on the map on 
the opposite page, and the southern extremity 
of the course marked out for the members of the 
Institute. 

It has already five blast furnaces in operation 
within the city, and others in sight of it, with 
900 coke ovens, and a great rolling mill. The 
place was established by the Bessemer Land and 
Improvement Company, which has carefully fos- 
tered its industries, and generally acted the part 
of a parent to the infant community. It has built 
a water works at a cost of 20,000/., which already 
pays over 3 per cent., and will soon do better, 
‘* Residence houses” have been built by the com- 
pany, and many plots of ground sold at moderate 
prices to outsiders, on the understanding that 
handsome blocks were to be built on part of them, 
in order to furnish the nucleus of an important 
town. Parts of these plots have been resold at 
from 2I. to 121. per foot frontage. 

The great advantages of Bessemer lie in cheap 
material—coal, iron, and lumber. All the iron 
industries have an advantage of 16s. a ton in the 
price of pig-iron over Pittsburg. The iron ore 
can be mined and put in the stock-houses of Bes- 
semer furnaces at 75 cents a ton, while coal yield- 
ing 62.5 per cent. in coke, costs in stock-houses 
7s. 8d. per ton for coke. It is expected that the 
Bessemer furnaces will turn out 250,000 tons of 
pig-iron this year. Recently there has been a 
great amalgamation of extensive properties in and 
around Bessemer under the name of the De 
Bardeleben Coal and Iron Company, Consolidated, 
with a capital of two millions sterling. In De- 
cember last this company owned two new 125-ton 
furnaces in the city, 480 coke ovens adjoining the 
furnaces, 200 coke ovens at Blue Creek Mines, 
the Bessemer Blue Creek Coal Mines, 40,000 acres 
of coal lands in the south, a large area of the Red 
Mountain Iron Ore Mines, three miles from Bes- 
semer, thousands of acres of red and brown 
hematite ore lands south-west of Bessemer, and a 
large area of coal lands. They have also acquired 
the Bessemer Iron and Steel Company’s plant, 
including two furnaces, each 17 ft. in diameter at 
the bosh and 75 ft. high, with a daily capacity of 
125 tons, six Whitwell stoves, besides 400 coke 
ovens ; the Henry Ellen Coal Mines, turning out 
800 tons a day ; the Little Belle Iron Company’s 
plant of a 75-ton furnace; the Eureka Furnace 
Company’s plant comprising two 100-ton furnaces 
at Oxmoor, five miles of Red Mountain iron ore 
deposit, and the Helena Coal Mines. In all this 
company owns 140,000 acres of the best mineral 
lands in the south. The Bessemer Rolling Mills 
have a capital of 100,000]. They have the largest 
plant in the south, including 24 puddling furnaces 
and seven mills. The capacity of the mills is 100 
tons daily. 

Although Bessemer has all these furnaces, 
which no doubt vomit forth immense volumes of 
smoke, they cannot destroy the beauty of its 
environment. It lies in the foothills of the 
Appalachian range, and receives the fresh breezes 
of the Gulf of Mexico. It is situated in the 
medium line of the temperate zone, and is free 
both from such extremes of heat and cold as inter- 
fere with labour. All around are hills and forests 
in which beauty and solitude can be found, and 
the clang of hammers be for a time forgotten. On 
the south-east is the Red Mountain range, and on 
the south-west the Rock Mountain range. At the 
north-eastern end of the valley, at Birmingham, 
the width is a mile and a half, which gradually 
broadens to three and a half at Bessemer. At 
some ancient period there has been an upheaval 
which has projected the sub-carboniferous strata 
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of limestone to the surface, throwing to one side | 
|have before us can be relied upon. 
_ extract the following examples: Choice meat, 5d. 
great elements of modern progress are side by | 
On the south-east side is the fossiliferous | 


immense seams and masses of ferruginous rocks, 
and to the other side beds of coal. Thus the two 


side. 
hematite in veins of 5 ft. to 20 ft. in thickness, 
with medium partings. At 
veins are found uncovered, and have a declina- 


contain large deposits of both the red and brown 
ores. 
tramcars at a varying cost of from 35 to 45 cents 
per ton (two cents equal one penny). The freight 


from the mines to the furnaces ranges from 12s, to | 


Bessemer the ore) 


On the other hand living is cheap, if a table we 
From it we 


per lb.; chickens, 5d. to 1s. each; eggs, 5d. to 
15d. per dozen.; butter, 1s. to 1s. 6d. per lb.; 
milk, 5d. per quart; bread, 7 lb. for a shilling; 
vegetables and fruit are very abundant. Rents are 


/high, according to English ideas; two-roomed 
tion to the south-east of about 30 deg. At the’ 
opposite side of the valley the Rock Mountains | 


cottages cost 6s. a week; three, four, and five- 
roomed houses, 9s. to 15s. a week. Taxes are 


very low. Besides the staple manufactures of the 
Ore is mined at Bessemer and loaded into | 


place, there are the collateral industries which 
always group themselves around any place which 
finds employment for large numbers of men. 

As Englishmen, we cannot afford to disregard 
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1l. per car of 30 to 35 tons. The red ores yield 
practically 40 to 50 per cent. of metal, assaying 
somewhat higher, while the brown ores yield 45 to 
55 per cent. The red ores can be delivered at the 
furnaces at a cost of about 2s. 1d. a ton, while the 
brown ores cost 3s. to 4s. 

The coalfields of Northern Alabama cover 9000 
square miles, and are of very great depth. Nine- 
tenths of this is occupied by the Black Warrior 
field, which is divided from the Bessemer valley 
by the Rock Mountain range. The De Bardeleben 
Company own the Blue Creek basin in the Warrior 
field ; this is five miles south-west of Bessemer, 
and is the richest coalfield in the south. Two 
seams are now being worked concurrently, namely, 
one of 9 ft., and a second of 4 ft., 35 ft. below the 
former. From three slopes now open, 2500 tons 
are taken daily. It is stated that the Blue Creek 
basin will provide, from two seams, a daily output 
of 10,000 tons for 250 years. There are within 
twenty-five miles of Bessemer 600,000 acres of 
coalfields. | Limestone in immense quantities is 
found in the neighbourhood, and is delivered at 
2s, 6d. a ton. 

All these advantages could be readily discounted 
if there were not ample facilities for distributing 
the finished products of iron and steel all over the 
States. At the present time, however, seven lines 
of railway run to Bessemer, and four others are 
projected. The town is situated midway between 
New Orleans and Louisville, Savannah and St. 
Louis, Mobile and Nashville, Atalanta and Mem- 
phis, Meridian and Chattanooga, and there is good 
railway communication with each. A belt line en- 
circles the city, connecting together all the lines 
which enter it, and affording communication with 
all of them. 

The working man should find a paradise in 
Bessemer. The wages range from one dollar a day 
for black unskilled labour, up to several dollars 
a day for skilled men in the rolling mills. Car- 
penters, painters, and masons receive from 2 dols. to 
3} dols, a day, and miners about the same amounts. 


the creation of such towns as Bessemer. The time 
is not far distant when American manufacturers 
must cease to rely upon their home demand, and 
must look abroad to find an outlet for their goods. 
Under such contingency, it will be products of 
districts so amply dowered by nature that will be 
pushed into the neutral markets of the world, and 
will there compete with our own manufactures. 
Our iron and steelmakers will be better able to 
meet the strain from having seen the exact con- 
ditions under which their rivals work. It is better 
to realise the possibilities of the future while there 
is yet time to prepare for them. 





FOUR-FEET WHEEL LATHE. 

WE give on page 207 an engraving of a 4-ft. wheel 
lathe, manufactured by Messrs, Spencer and Co., 
engineers, Hollinwood, Manchester. The machine is 
specially designed for turning, without torsional strain, 
two wheels up to 4 ft. in diameter, when keyed on 
their axle simultaneously, or for turning two wheels 
or boring two tyres independently. As is shown by 
the sketch, the machine consists of a pair of powerfully 
geared headstocks, mounted on a planed bed or base- 
plate with extension pieces to carry slide rests at back 
and front of lathe, with planed T slots the full length 
for bolting the headstocks and slide rests to the bed. 
The two headstocks are fitted with revolving cast-iron 
spindles of large diameter which run in cast-iron bear- 
ings of a special mixture of metal. On the end of 
each spindle is a flange of large diameter to which is 
bolted a faceplate 4 ft. 6 in. in diameter geared exter- 
nally and driven by pinions on a shaft of large 
diameter running along the centre of the bed. Each 
pinion is so arranged that it can be put in or out of 
gear with its faceplate, when desired, by a lever placed 
in a convenient position. The fast headstock carries a 
driving cone pulley of large diameter and width, 
giving ample belt power for heavy cutting. The pinion 
on the cone shaft gears with the large driving wheel 
on the main shaft running along the bed. The loose 
headstock is adjustable along the bed by rack and 
pinion, so that various lengths of axles, ranging from 
4ft. 6 in. to 7 ft. long, can be admitted between the 








centres. The loose headstock spindle is bored out and 
fitted with a steel ram or inner spindle similar to an 
ordinary loose headstock, which carries a steel centre 
and can be adjusted by screw and handwheel so that 
axles can be put in or out of the lathe readily. Each 
headstock is provided with an hardened steel tail 
pin to relieve the collars from any excessive longi- 
tudinal pressure dune to the thrust between the 
centres. 

The lathe is made duplex and fitted with four com- 
pound slide rests movable along the bed longitudinally 
and transversely, each having double swivel adjust- 
ments so as to be able to turn the sides and tread of 
the tyres at one setting. Each slide has an inde- 
pendent self-acting motion in either direction by 
ratchet, and allthe feed motions are self-contained on 
the bed of the lathe. Each faceplate is fitted with 
two compensating drivers for wheels, and one faceplate 
is provided with case-hardened jaws, each adjustable 
by screw for gripping either the inside or outside of 
the tyres or wheels when being operated upon. The 
usual overhead and driving apparatus is supplied with 
the lathe. 





WESTON’S TRIPLEX SPUR-GEAR PULLEY 
BLOCK. 

WE illustrate on page 210 a new type of pulley 
block in which the mechanical power or purchase is 
obtained entirely by spur gearing, consisting of 
a triple purchase and a triple ‘‘sun-and-planet 
wheel” motion. Fig. 1 is a section on the centre 
line of the block; Fig. 2 is a view of the block on 
the lines a a, or of the front part with the discs 
removed. Fig. 3 shows the gearing. The details 
of Fig. 2, regarding the automatic holding of a load, 
are indicated by the groups Figs. 4 and 5. The central 
figure in the former group is the roller ratchet dog, 
and the principal item in Fig. 5 is the roller ratchet 
case. 

The mechanism, as will be seen by reference to 
Fig. 1, is grouped upon a single horizontal axis, and is 
arranged to occupy as little-space vertically as possible. 
Power is applied to an endless hand chain passing over 
the pocketed chain wheel (Fig. 2) on one end of the 
central shaft, and is transmitted through a pinion 
thereby to the three planet spurwheels on the other 
end of the shaft (Fig. 3). The spurwheels are of bronze 
and have cast with them a smaller series of pinions 
(Fig. 1) which engage with the annular gear cast in the 
stationary frame of the block. The three double planet 
wheels are carried in a frame which supports both ends 
of each of the pins forming the axis of the wheels 
(Fig. 1). As the central shaft is turned the whole 
frame and its three pinions rotate slowly within the 
housing of the block. The inner side of the pinion 
framing consists of a disc keyed to one end of the steel 
sleeve forming part of and carrying the hoisting chain 
sheave, which is in the centre of the block, and thus 
the rotating motion of the pinion cage is transmitted 
to the sheave, The two hubs of the sheave are pro- 
longed to form bearings on each side in the frame of 
the block, and they are bored through the centre to 
permit the shaft of the hand chainwheel to pass 
through. This arrangement is clearly shown on Fig. 1. 
The hoisting chain is permanently secured at one end 
to the outside frame of the block, which diminishes 
the length of slack and minimises fouling. 

The device, by which the load is automatically sus- 
tained under all conditions and whereby lowering is 
accomplished when desired, is illustrated in detail 
by Figs.4and 5. The hand chainwheel is screwed on 
toa sleeve keyed to the centre shaft as shown in Fig. 1. 
When power is first applied to hoist, the effect is to 
screw the handwheel against the series of friction 
plates shown in Fig. 1, which in turn bear against the 
disc rotating with the central shaft and carrying with 
ita roller check mechanism fitting into a recess formed 
in the left-hand frame of the block, and shown by 
dotted lines in Fig. 2, and in detail by Fig. 4. The 
construction is such that so long as hoisting continues, 
the smail steel rollers of the checking mechanism offer 
no resistance ; but when the hoisting ceases and the load 
causes a reversion of movement, these rollers mount on 
their inclined paths and frictionally check the frame 
which carries them, preventing further rotation. This 
frame in turn locks one set of the friction discs and 
prevents them from turning, while other set of discs, 
being frictionally engaged with the first, also remain 
stationary, and thus the handwheel is prevented from 
turning backward. Lowering is accomplished by 
lightly pulling on the hand chain, and this unscrews 
the handwheel on its sleeve, the latter remaining 
stationary for a moment under the influence of 
friction and inertia, As soon as this is unscrewed 
enough to release the two sets of discs from fric- 
tional engagement, the set which is carried by the 
sleeve of the main chainwheel begins to rotate back- 
ward under the impulse of the load. This motion, 


overtaking that of the other set of discs carried 
by the handwheel, again forces the two sets into fric- 
tional engagements, and tends to check the descent of 





the load. The continued rotation of the handwheel, 
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however, will again release the friction on the discs, 
and again permit a further lowering. These successive 
releasings and engagements occur at such short in- 
tervals as to constitute a practically continuous move- 
ment, Ifthe pull on the hand chain be discontinued 
the lowering action will cease. 

The makers are the Yale and Towne Manufacturing 
Company, Stamford, Connecticut, U.S., and with the 
view to ascertain its efficiency compared with other 
blocks, they requested Professor Thurston, of the 
Sibley College, Cornell University, N.Y., to purchase 
other blocks and make tests, and the results were dis- 
tinctly favourable to the new block. We quote the 
figures as to the efficiency of the triplex spur-gear 
block : Hoisting, 2000 Ib.; waste by friction, 20.50 per 
cent.; actual etliciency, 79.50 per cent.; relative effi- 
ciency, 1.00(the next was .40 and the remainder ranged 
to .24); velocity ratio, 32.50. Lowering 2000 lb. 7 ft.— 
pull on hand chain 8lb.; length of hand chain, 22.7 ft.; 
work bs sopra 1816 foot-pounds ; relative force ex- 
tended by operators 1.00 (others varied from .71 to 
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11.60). These tests were exclusive of time; and in 
this point too the relative efficiency of the triplex 
block to the others was as 1.000 to .018 to .380. 





BAND SAW FOR LARGE LOGS. 

In our issue of August 30, 1889,* we gave a descrip- 
tion of a large band saw made by Messrs. A. Ransome 
and Co., of Chelsea, which they had designed for 
breaking down heavy timber. We now, on page 
211, give two illustrations of this machine, Fig. 1 
being a longitudinal elevation partly in section, and 
Fig. 2. cross sectional elevation. This machine has 
been made for Woolwich Arsenal, where it has been 
lately erected and is now, we believe, doing excellent 
work. In our former article we dealt with the advan- 
tages of using band saws for work of this description, 
and referred to some of the special points obtained in 
Messrs. Ransome’s design. It will be sufficient, there- 





* See ENGINEERING, vol. xlviii., page 254. 
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fore, if we now give a brief description of the machine 
now illustrated. 

This machine is capable of sawing logs up to 48 in. 
in diameter, and is of sufficient strength and capacity 
to work saws up to 8in, wide by 16 wire gauge. 
The saw pulleys are 7 ft. in diameter, with cast-iron 
bosses, steel arms, and rims lagged with hard wood, 
thus combining great strength with sufficient lightness 
to admit of their being driven at a high speed. Both 
top and bottom pulleys are keyed to strong steel 
spindles. The upper pulley revolves in two pairs of 
long self-lubricating bearings, the one which carries 
the spindle in front of the saw pulley being made on 
the ball-and-socket principle, in order to adapt itself 
to the varying position and cant of the upper pulley. 
The lower spindle revolves in three pairs of long self- 
lubricating bearings, the one which carries the end of 
the spindle in front of the pulley being mounted on a 

, strong bracket bolted to the framing of the machine. 
The machine is fitted with improved adjustable pack- 
‘ing boxes for effectually supporting the saw, both 
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on its sides and back, immediately above and below 
the cut, the upper guide block being fitted with 
an arrangement for slightly turning the blade in 
order to correct any tendency it may show to deviate 
from a straight line in the manner described in our 
former notice. The upper packing box is counter- 
balanced by a weight attached to a cord passing over 
pulleys suspended from above, and is set fast in any 
required position by means of a strong set screw 
operated by a handwheel. The main sliding carriage, 
which carries the upper saw pulley, has a vertical 
range of 12in., and is provided with powerful gear- 
ing operated by a handwheel, by which it can be 
readily raised and lowered to suit saws of different 
lengths. The machine is fitted with an improved fric- 
tion feed, by which the rate of advance of the log can 
be varied while the saw is actually in cut, as the size 
of the log and nature of the work may render desirable. 
The forward motion is variable from 4 ft. to 40 ft. a 
minute, according to the description and size of timber 
being sawn. The return motion is 120 ft. a minute. 
The saw has an adjustable timber carriage adapted for 
carrying logs up to 30 ft. in length by 48 in. in dia- 
meter, and provided with all necessary racks, travel- 
ling carriages, adjustable dogs, and 60 ft. run of double 
rail, on which the timber carriage can travel to its full 
length on each side of the saw. The timber carriage 
is fitted with a ready means of setting the log up to 
the saw to suit any thickness of board. 








VARIABLE BLAST NOZZLE. 

Ir is well known by railway engineers that variable 
blast nozzles for locomotives have never been largely 
adopted in this country, although on the Continent 
their use is very extensive, in fact it may be said to be 
the rule rather than the exception. It is somewhat 
singular that this strong difference in practice should 
exist, particularly as it is generally acknowledged that 
an efticient means of modifying the draught is fre- 
quently of much service, but the explanation appears 
to lie partly in the strong antipathy of our locomotive 
superintendents to all complication about their engines, 
and partly in the fact that the fuel economy, which 
results from the use of a good form of variable nozzle, 
is very generally underrated. It is well known, more- 
over, that many of the forms of variable nozzle in use 
on the Continent are not unmixed blessings, as they 
are apt to become clogged by the carbonaceous deposit 
which so frequently forms to such a large extent in 
locomotive blast pipes, and when so clogged they are 
difficult to clean. Moreover, many of these arrange- 
ments when the joints or movable parts get loose by 
wear, lead to the blast being delivered obliquely, or in 
a badly shaped jet, the result being a prejudicial effect 
on the draught. We have, however, had recently 
brought to our notice a form of variable nozzle which 
appears quite free from these objections, and which has 
for some time past been giving excellent results in 
practice. 

The arrangement we refer to, and of which we give 
engravings on page 215, is one patented by Mr. George 
Macallan, the works manager of the Great Eastern Rail- 
way shops at Stratford, and Mr. Charles Adams, of 35, 
Queen Victoria-street, London, E.C. Figs. 1 to 6 show 
three modifications of it, while Figs. 7 and 8 are per- 
spective views of two different patterns, and Fig. 9 
shows the provision made for readily modifying the 
maximum aperture—a provision to which we shall 
refer presently. 

It is evident that so long as a nozzle of invariable 
aperture is used, the dimension of this nozzle must 
be fixed by a consideration of the hardest work which 
the engine has to perform, and whenever there isa 
less demand upon the steaming powers of the boiler 
the ae through the fire has to be controlled by 
closing the ashpan damper, by admitting an excess of 
air through the firebox, or by a combination of these 
two means. In the device we now illustrate the 
standard aperture of blast nozzle is retained, but 
instead of this nozzle being fixed to the blast pipe it is 
made in the form of a hinged cap, which can be readily 
lifted off, leaving a larger opening. Thus, in Figs. 1 
and 2, which show the form of the device which has 
hitherto been chiefly used, a is the cap, which has an 
orifice of the standard size, while the main part of the 
blast pipe > terminates in an aperture of larger size. 
In Vig. 1 the cap is shown closed down on the top of 
the blast pipe, being held firmly iu position by a clamp- 
ing screw which grips the rod by which the nozzle is 
worked, this rod extending to the footplate. In Fig. 2 
the cap is shown raised, thus leaving the larger orifice 
available for the discharge of the steam. As will be 
seen from Fig. 7, the cap when thus raised is very 
accessible for cleaning. 

In Figs. 3 and 4 is shown a modified arrangement in 
which two caps c, d of different diameters are provided, 
either cap being placed on the top of the blast pipe 


at pleasure. This arrangement has the advantage that 
 f making the caps of different depths each diameter 
of nozzle can be made to stand when in use at that 
height in the smokebox which gives the best results— 
the height at which a blast nozzle is placed having, as is 





well known, a material effect on the draught produced. 
Another modification, of a similar character to that 
last mentioned, is shown by Figs. 5 and 6, and in per- 
spective by Fig. 8, the two caps /, g being in this case 
operated by a pair of partial pinions which gear inter- 
mittently into an intermediate wheel as shown, this 
wheel having teeth on part of its circumference only. 
In Fig. 8 this gear is shown close to the blast pipe, it 
having been mounted thus for convenience in photo- 
graphing ; in reality, however, it is placed outside the 
smokebox. 

Fig. 9 is a section of the upper end of a blast pipe, 
fitted with Mr. Macallan’s blast nozzle and shows the 
provision made for varying the maximum area, the end 
of the fixed blast pipe having inserted in it a bush, the 
bore of which can be readily modified. Thus the dotted 
lines a a show a bush with a smaller aperture than 
that represented in full lines. Thus for any particular 
engine the maximum area of discharge permitted when 
the cap is lifted can be readily adjusted to suit the 
requirements of the case. 

Ve have said that the normal area of a locomotive 
blast pipe is fixed by a consideration of the heaviest 
work to be done; but it will be readily understood 
that the occasions in which such maximum demands 
are made upon an engine constitute but a very small 
proportion of its working life. Had it not been that 
the ordinary blast pipe is to some extent an automati- 
cally adjusting contrivance—that is to say, that when 
less steam is being used its action is less violent, and 
vice versé—the use of variable blast nozzles would long 
ago have become a necessity. But even as it is this 
ainduen is very imperfect, although its imper- 
fection is far from being generally realised. Kew 
indeed, except those who have actually tried the 
experiment, are aware for what a large proportion of 
the working day a blast nozzle very considerably 

reater in area than the normal size is amply sufficient 

or a locomotive engaged on general service. It is this 

condition of things which Mr. Macallan’s blast nozzle 
is intended to meet, by enabling a driver to work with 
a very moderate blast at ull times when such a blast 
will suffice, thus not only avoiding waste of fuel but 
also reducing the back pressure in the cylinders. 

Up to the present time sixty locomotives on rail- 
ways running out of London have been fitted with the 
arrangment of blast pipe above described, and some of 
these engines have now been working upwards of 
twelve months and with highly satisfactory results. 
The blast nozzle area, with the movable cap lifted, 
varies in these engines from 30 per cent. to, in some 
cases, as much as 77 per cent. in excess of the normal 
area. In the case of locomotives working main line 

assenger and goods trains, it is found that three- 
smn of the time the engines do their work readily 
with the cap raised, the nozzle area being then gene- 
rally about 30 per cent. in excess of the normal area. 
In the case of engines working heavy suburban traffic 
three-fourths of the work is also done with the cap 
raised, the nozzle in this case averaging about 40 per 
cent. larger in area than the ordinary orifice. The 
saving of fuel in engines fitted with this variable nozzle 
has been found to range from 10 to 15 per cent., the 
engines also running more freely with the cap raised, 
while there is less wear and tear of fireboxes and tubes 
and less tube leakage. In the case of engines worked 
at different times with different qualities of coal also, 
the arrangement gives a ready means of adjusting the 
draught to the requirements of the fuel. 

The nozzle we have been describing has so far only 
been used on locomotives, but it is equally applicable 
to portable and traction engines, and on the latter 
class of engines especially it would, we consider, be 
exceedingly useful. Our illustrations, also, only show 
the arrangement as applied to an ordinary blast pipe, 
but it is evidently equally applicable to vortex blast 
pipes or other modifications of the usual form. 








THE UNITED STATES MAN-OF-WAR 
‘* CHICAGO.” 


(From ouR NEw YorK CORRESPONDENT). 

THE writer having been honoured by an invitation 
to go on that beautiful steamer Teutonic to Spithead 
and witness the naval review given in honour of the 
Emperor William, was naturally very much impressed 
by the view of England’s naval force, although it was 
stated the ships represented but the Channel Squadron. 
Whether this was so or not, they certainly represented 
the finest navy afloat, and as a descendent of Anglo- 
Saxons on both sides, your correspondent rejoiced in the 
foreshadowed supremacy of his ancestral race, believing 
fully that they are destined to conquer the world. 

In view of the fact that the United States has begun 
to construct a navy,a matter long desired and planned 
by the Republican party, although carried out in its 
incipience under Democratic auspices, it seems perhaps 
fitting to describe two types of warships which are 
to-day part of the American squadron of evolution, 
and have probably been seen by many readers of 
ENGINEERING, for they are cruising the Mediterranean. 





The first vessel is the Chicago, put in commission 


April 17, 1889, a day celebrated in American history 
but not suited to be recalled for an English journal, a 
coal-protected steel frigate, built of mild steel, made 
in the United States. This ship came from the yard 
of a man who has done more than any one American 
to build up the merchant marine service of the United 
States, and whose death may be almost directly laid 
to the last administration, which ought to have 
honoured him if they were sincere in their efforts to 
have an American navy. Posterity will honour the 
name of John Roach, one of the pioneer shipbuilders 
of the country, and regard with reproach those who 
succeeded in ruining his business and literally break- 
ing his heart. But like most martyrs to an abiding 
conviction, his works have lived after him, and his 
memory will receive the honours denied to him by his 
ungrateful Government. 

‘he Chicago (Fig. 1, page 214) has a length between 
perpendiculars of 315 ft., and her length over all is 
334 ft. 4 in. ; depth from garboard strake to underside 
of spar deck, 34 ft. 9in.; height of gun-deck port 
sill, from low-water level, 10 ft. ; height of spar-deck 
port sill, from low-water level, 18 ft. 6 in. ; breadth, 
extreme, 48 ft. 24 in. ; mean draught of water, 19 ft. ; 
displacement, 4500 tons; area of plain sail, 14,880 
square feet ; complement, 300; indicated horse-power, 

; maximum speed, 14 knots per hour ; capacity 
of coal bunkers, 940 tons ; transverse metacentre above 
centre of gravity, 2.5 ft. 

As to her general construction, the vertical keel is 
of plates 20 lb. per square foot, with double angles at 
the top 3 in. by 3 in of 7 lb., and at the bottom 3 in. 
by 3 in. of 84 lb, The inner and outer plates of the 
flat keel are 25 lb. per square foot each. The outside 
plating is 23 lb. per square foot, with double sheer 
strake for about 250 ft. amidships and a double plate 
at the water line aft about 70 ft. from the stem. The 
inner bottom is 10 lb. to 12 lb. increased to 15 lb on 
the shovelling flats. 

The transverse frames are spaced 4 ft. apart in wake 
of the double bottom, and 34ft. elsewhere. Through- 
out the double bottom the framing is on the bracket 
system, angles 5in. by 3in. of 101b. per foot, and 
brackets 124 Ib. per square foot. The first two longi- 
tudinals within the double bottom are 15-lb. plates, 
with inner continuous angles 2} in. by 24 in. of 5 lb. 
per foot, and outer intercostal angles 3 in. by 3 in. of 
7 Ib. per foot. The third longitudinal is composed of 
15-lb. plating, with staple angles 24 in. by 24 in. of 5 1b. 
There is a fourth longitudinal stiffener worked fore and 
aft just above the turn of the bilge. The bulkheads are 
of 101b. to 124 Ib. plating, stiffened by vertical angles 
3 in, by 3 in, of 7 fb. per foot. The stringers to the 
spar deck are 17} lb. by 11 ft. wide; to the gun deck, 
124 lb. by 14 ft. wide amidships, reduced to 10 lb. at 
the ends ; to the berth deck before and abaft the pro- 
tective deck, 15 lb. per square foot by 3ft. wide. A 
protective deck 14 in. thick is worked for 136 ft. 
amidships over the machinery, and a flat 14 in. thick 
protects the steering gear, which is well below the 
water. 

Rig.—The rig.is that of a barque spreading 14,880 
square feet of sail. 

Lighting, Ventilation, and Drainage.—-The vessel is 
fitted with an incandescent lighting plant, supplying 
lights for internal illumination, including the — 
zines, coal bunkers, and storage spaces, and also for 
deck, side, and head lights. 

Two ow blowers, placed on the berth-deck, draw 
air through fore and aft ducts, with branches leading 
to all living spaces and store-rooms. A separate , 
system ventilates the engine and boiler compartments. 
The foul air escapes from the coal bunkers by pipes 
leading into the funnel casings, and fresh air is sup- 
plied to them by pipes leading from the top sides, The 
pumping and drainage system is very complete, — 
compartment of the vessel being in connection wit: 
powerful steam and hand pumps. 

Armament.—The main battery consists of four 8-in., 
eight 6-in., and two 5-in. breechloading rifles. The 
8-in. guns are mounted in half-turrets on the spar 
deck, 244 ft. above water. The forward guns train 
from 3 deg. across the bow to 60 deg. abaft the beam, 
and the after guns from 3 deg. across the stern to 
60 deg. forward the beam. Six 6-in. guns are mounted 
in broadside ports on the gun deck with a train of 
120 deg. A 6-in. gun is mounted on either bow with 
a train of from 3 deg. across the bow to 52 deg. abaft 
the beam. There are two 5-in. guns on the gun deck 
aft with about the same train. The secondary battery 
consists of four 47-mm. and two 37-mm. revolving 
cannon. 

Machinery.—The motive power is furnished by two 
compound overhead beam engines. There is an inde- 
pendent double-acting compound and a circulating 

ump placed beside each condenser. There are two 
our-bladed screws having a diameter of about 15} ft. 
There are five double-ended boilers placed back to back. 
The boilers are 24 ft. 8 in. long, 9 ft. in diameter, and 
are externally fired. The Table on the following page 
shows the endurance at various speeds. 
Quarters for Officers and Crew.—The quarters of the 








admiral and captain, placed aft on the gun-deck, are 
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both airy and spacious, and although the emplacement 
of the 5-in. breechloading rifles is in proximity, the 
quarters are so arranged that these guns heighten the 
effect rather than otherwise. Just forward of the 
admiral’s and captain’s quarters are located the state 
rooms of the navigator, executive officer, paymaster or 
surgeon, and chief engineer ; also the armoury. On 
the forward gun-deck is a large space for berthing the 
crew, which is fitted up in the manner prevailing in 
the United States Navy. Particular attention has 
been paid to the natural ventilation of this deck by 
means of large skylights, hatches, and air ports. The 
air ports are 22 in. square, in the shutters of which are 
fitted falling circular lights of 10 in. sight. The ward- 
room, located on the after berth deck, consists of six 
state rooms on either side, and a saloon 13 ft. in a 
fore-and-aft direction by the full width of the ship 
athwartships. Directly forward of the ward-room 
comes the steerage and warrant officers’ accommoda- 
tions, which are fitted up in the style usual in the 
United States Navy. On the forward berth deck are 
located the sick bay, dispensary, paymasters’s office, 
prison, &c., the remaining unencumbered space on this 
deck being devoted to the crew and fitted up with wire 
lockers, mess tables, &c., as is customary in United 
States vessels of war. The water closets for the officers 
are located on the forward gun-deck, while those for 
the crew are on the forward spar-deck, under a short 
forecastle deck. Most approved sanitary measures 
have been adopted to keep these closets free from 
noxious odours. The height between decks in all living 
spaces is 64 ft. in the clear under the beams. 

This ship was one of three built entirely of 
American steel, and in this sense may be considered 
a pioneer. 

Engines.—Her engines are of 5000 indicated horse- 
power (see Figs. 2 and 3) and the speed guaranteed 
was 16 knots per hour. Their principal dimensions and 
description are as follows : 

Each engine with all its dependencies is placed in a 
separate water-tight compartment. The diameters of 
the cylinders are: High-pressure, 45 in., and low- 
pressure, 78in., as in the original design, but the 
stroke of the pistons has been increased to57 in. The 
pistons are fitted with double cast-iron packing rings 
set out by steel springs. Each piston has one steel 
sa 74 in. in diameter, secured in a steel cross- 

ead, which is connected by two links 20 in. long to 
the working beam ; the journals of the links being 7} in. 
in diameter by 8 in. long. 

The location of the slide valves is on the outboard 
side of the cylinders. The pressure on the back of 
each main slide valve is relieved by an adjustable 
balancing plate, and its weight by two balancing 
cylinders secured to the top of the steam chest. A 
cut-off valve, readily adjustable while the engines are 
in motion, works on the back of the main slide valve 
of each cylinder. Cast-iron brackets bolted to the 
top of each steam chest contain the bearings for the 
main and cut-off rock shafts, also the guides for 
the valve stems and the adjusting gear for the cut-off 
valves. The main valves are operated by means of 
eccentrics and link motion, and the cut-oft valves by 
rods connected to arms on the main beam centres. 
The valves have double = of the following dimen- 
sions : pes a ate cylinder steam ports, 2? in. by 
28 in.; valve ports, 28 in. by 28 in.; travel of main 
valves, 7$in.; travel of cut-off valves, 9in.; low- 
pressure cylinder—steam ports, 3 in. by 50 in.; valve 
ports, 2s in. by 50 in.; travel of main valves, 94 in.; 
travel of cut-off valves, 94 in. 

The condenser is placed on the inboard side of the 
cylinders, and is made to form a part of the main 
framing of the engine. It carries the beam pillow- 
blocks, the reversing shaft, and the steam turnin 
engine and gear. It is firmly bolted through vertica 
flanges to the cylinder casing on one side, and to the 
bedplates on the other side. This bedplate is a sub- 
stantial casting, consisting of four transverse rectan- 
gular box-frames containing the main bearings, and 
connected to one fore-and-aft box-frame on the out- 
board side. Four steel brace-rods, of 4 in. dia- 
meter, tie the top of the condenser to the fore-and-aft 
frame of the bedplate. The cylinders, condensers, 
and bedplate are secured by numerous bolts to the 


engine foundation, and, combined, they form a most 
substantial framing, which distributes the strains of 
the engines over py then area of the ship’s bottom, and 
makes any disturbance of the alignment of the engine 
by the working of the ship impossible. 

Engine Foundation.—The enginefoundation is formed 
by increasing the depth of the floors, so that the inner 
bottom of the hull forms a level platform, on which 
the engines are set. The holding-down bolts pass 
water-tight through the inner bottom, which has been 
sat strengthened and stiffened by doubling plates 
and intermediate transverse and longitudinal angles 
and brackets. 

The Working Beam and Connections.—For the work- 
ing beams, the ordinary ‘‘ American truss beam,” con- 
sisting of a strongly webbed and ribbed cast-iron 
centre, surrounding by, and keyed to, a wrought-iron 
strap, has been adopted instead of the cast steel, or 
plate beams called for in the original design. The 
total length of the beams between centres of end 
journals is 11 ft. 47% in., the lengths of the two beam 
arms being proportioned, respectively, to the length of 
stroke of pistons, viz., 57 in., and the travel of the 
crank end, viz., 48 in. The depth of the beams from 
outside to outside of strap is 4 ft. 64in. The wrought- 
iron strap is 44 in. deep by 10 in. wide. The main 
beam centres have journals 13 in. in diameter by 18 in. 
long ; the journals of the connecting-rods are 8 in. in 
diameter by 84 in. long; those for the front links, 
74 in. in diameter by 7 in. long. All the pins are 
made of steel. 

The beam pillow-blocks are secured by steel bolts 
passing through reamed holes to brackets cast on the 
top of the condenser. The pillow-block caps are of 
steel, 4 in. thick. The connecting-rods are of steel, 
and are 9 ft. long between centres. The upper end is 
forked and fitted with wrought-iron straps, and steel 
gibs and keys. The crank-pin journal is fitted with 
steel caps and bolts. The diameter of the rod at the 
upper neck is 8in., at the lower neck 9in., and at 
the middle 9} in. The crankshaft is forged from steel 
billets and ‘‘ built up” in one length. The crank 
arms are made of wrought iron, with counterbalances 
forged on. The cranks are 24 in. long; the four main 
journals are 144in. in diameter, and have an aggre- 
gate length of 94in. The crank-pins are of steel, 
144 in. in diameter and 19in. long in the journal. 
The brasses of the main bearing are provided with steel 
bottom and side chocks, so as to be removable ; the 
pillow-block caps and bolts are made of steel. The 
condenser contains 1668 brass tubes, 3 in. outside 
diameter and 12 ft. exposed length, giving a condens- 
ing surface of 4587 square feet. The tubes are 
arranged in two divisions, and are secured in cast- 
iron tubeplates, packed with paper grommets. 

The Blake Combined Air and Circulating Pumps.— 
Each engine has a combined air and circulating pump 
of the Blake pattern, consisting of two vertical, single- 
acting air-pumps, 24} in. in diameter by 21 in. stroke, 
one horizontal double-acting circulating pump, 26 in. 
in diameter by 24 in. stroke, and one horizontal steam 
cylinder 20 in. in diameter by 24 in. stroke. The 
pumps are duplicates of those on the Dolphin, that 
much abused vessel, which was submitted to the most 
extraordinary trials, and when she stood the most severe 
and unusual tests, was in one instance said to be not 
up to the specifications because a bread locker was not 
lined with tin. In addition to these pumps the 
Chicago has an independent feed pump in each 
engine-room, 14 in. by 8 in. by 12 in., with a capacity 
= 260 gallons per minute connected with a feed water 

ter. 

Shafting, &c.—The line shafting is of wrought iron ; 
the inboard sections are 14} in. in diameter; the 
stern pipe sections 144 in. in diameter, and the 
propeller shaft 15in. in diameter. The stern pipe and 
propeller shafts are covered with a brass —— ts in. 
thick ; two wrought-iron hangers fitted with lignum 
vite bearings support the outboard lengths of each 
line of shafting, which are also inclosed and protected 
by wrought-iron casings, fixed to the stern bearings 
and hangers. 

The thrust-bearing pillow-blocks have twelve brass 
rings, fitting corresponding collars on the shafts; the 
total thrust surface of each shaft being 1056 square 
inches. 

General Details.—The propellers are cast of the best 
air furnace iron, and have four fixed blades of the 
Hirsch pattern. They are made right and left handed, 
15ft. 6 in. in diameter, and 24 ft. 6 in. mean pitch. 
The helicoidal area of each screw is 78 square feet, 
and the —_ area 54.68 square feet. The ratio 
of area of midship section of vessel to projected area 
of both screws is 7.23 to 1. 

The working platform of each engine is very con- 
veniently arranged in front of the cylinders on a 
gallery at the level of the top of the cylinders. Steam 
and hand reversing gear is provided, and a marine 
governor is connected with the throttle of each engine. 

A large wormwheel is secured to the crankshaft of 
each engine, between the two centre main journals, 








and connected with further —— for turning the 
engine either by steam or hand power. 





The main bilge pumps are worked by eccentrics from 
the crankshaft of each engine. They are connec 
with a water-tight cistern, built between the inner 
and outer bottom of the hull in each engine-room. 
Two sets of drain pipes 12in. in diameter, located 
within the double bottom, and fitted with sluice and 
non-return valves, connect these cisterns with all the 
water-tight compartments of the vessel and subdivi- 
sions of the double bottom. All the steam and hand 
pumps of the vessel connect with these drains and 
cisterns. The aggregate capacity of the steam pumps 
connected to the bilge is over 10,000 gallons per 
minute. Steam syphons are provided in each ma- 
chinery compartment of the vessel. 

Pipes and valves are provided to work either cy- 
linder of each engine, condensing or non-condensing, 
in case of a breakdown. All the stuffing-boxes are 
fitted with metallic packing. The valve gear, piston- 
rods, crossheads, connecting-rods, pillow-block caps 
and bolts, beam centres and pins, crankshafts and 
pins, are made of forged steel. The use of steel cast- 
ings has been abandoned on account of their uncertain 
character ; in fact, everything purely experimental 
has been eliminated from the machinery. 

Boilers.—In regard to the boilers there has been a 
great discussion, and many prominent experts have 
waged warfare on either side. In general there are five 
double-ended and two single-ended boilers placed ina 
fore-and-aft direction in two water-tight compartments, 
with four separate fire-rooms, one at each end of the 
double-end boilers ; by this means the best possible 
system is adopted for forcing the draught by means 
of air pressure in the closed fire-rooms if desired. Mr. 
Horace See attacked the brick furnaces in these 
boilers specified below as late as April 12, 1890, say- 
ing they reminded him of a lunch basket sent to him 
which seemed to be filled with buckwheat cakes, but 
on examination he found but four cakes, the rest being 
hot bricks to keep them warm. These boilers, made 
of steel, have brick furnaces throughout, as will be seen 
in Fig. 5. Their dimensionsare : Diameter 9ft., length 
of double-ended boilers from outside to outside of 
tube sheets 24 ft. 8in., and of the single-ended boilers 
11 ft. 10in. Each tube sheet has 192 iron tubes 3} in. 
outside diameter, and their length 8 ft. 10 in. over all. 

The grates are 7 ft. by 8 ft. in width, and the total 
grate surface is 672 square feet. Two vertical superheat- 
ing steam drums, also of steel, are placed at the base of 
the smoke stacks 8 ft. 3 in. in diameter, and 9 ft. high, 
with ten 16-in. flues, through which the chimney gases 
pass, and also through an annular uptake around the 
drum. The steam pipes and valves in the boiler-room 
are so arranged that the steam can pass directly from 
the boilers to the engines, and not through the drums 
if the ship is in action. 

There are two fixed smoke stacks 8 ft. in diameter 
and 60 ft. high above the grates. The total area of 
water heating surface is 19,950 square feet and ofsuper- 
heating surface 1356 square feet; ratio of grate to 
heating surface, 1 : 30 ; and of area through tubes, 6:1; 
capacity of total steam room is 3282 cubic feet, and in 
boilers, pipes, and high-pressure steam chests, 2552 
cubic feet. 

By means of screens and shutters the fire-rooms can 
be made air tight in case forced draught is desired, and 
access will be had by an air lock. By means of two 
centrifugal Sturtevant blowers, each driven by a double 
engine 10,000 cubic feet of air = minute can be forced 
into each fire-room, and by this means 80,000 cubic 
feet, or 119 cubic feet to each square foot of grate sur- 
face, can be supplied per minute. The air is drawn 
from the open space on the upper deck, but the blowers 
are also connected with the exhaust ventilating ducts. 

In each boiler compartment is a steam pump with a 
cylinder 7 in. by 12 in., for feeding and pumping out 
the boilers, and for fire or bilge service. 

The auxiliary engines, blowers, pumps, steerer, 
windlass, and steam heaters exhaust into two auxiliary 
surface condensers, one in each engine-room, fitted 
with a Blake combined air and circulating pump. 
Fresh water is supplied by two Baird distillers of 2000 
gallons capacity per diem. The total cost of the vessel 
was 889,000 on hy of which 339,500 dols. were for the 
machinery. 

The compass and its accessories are shown in Figs. 
6, and 7. 








Tue Wuire Srar Liner “ Trvtonic.”—This vessel 
left New York on Wednesday on her return voyage from 
New York, and after her magnificent performance to the 
other side, her voyage home will be watched with great 
interest. In giving the comparative figures of her record 
performance with that of the yf of Paris in our last 
issue, we inadvertently stated that the difference in 
favour of the former steamer was eight minutes. This 
ought to have been thirteen minutes, the Inman liner’s 
time being 5 days 19 hours 18 minutes, against 5 days 
19 hours 5 minutes for the Teutonic. Last month the 
latter vessel showed up well, making the passage in 5 days 
21 hours and 55 minutes ; but then she had along course, 
2838 miles, which made the voyage almost as remarkable 
for sustained steaming as that concluded last week. The 
daily runs then were 474, 490, 482, 494, 491, and 407, 





giving an average over the whole passage of 19.99 knots, 
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JORDAN’S CENTRIFUGAL GOLD- 
EXTRACTING PROCESS. 

WE illustrate on this and the opposite pages the two 
machines which constitute the gold-extracting plant 
designed by Mr. Thomas Rowland Jordan, George- 
street, Mansion House, E.C., and shown at work at 
the Mining and Metallurgical Exhibition at the Crystal 
Palace. The plant has been fitted up at mines in 
several districts, and orders for several similar sets of 
machinery are in course of execution. 

The installation consists of an ordinary stone- 
breaker, a reducer (Fig. 1), and an amalgamator (Figs. 
2and 3). The reducer is an improved form of a cannon 
mill. The general arrangement will be seen from the 
illustration. The pan is about 8 ft. in diameter, of 
cast iron, in one casting, lined inside with white metal 
in seven sections, with eight external ribs for strength- 
ening it, and on the top edge there is bolted a wrought- 
iron edge cover to prevent the ore from splashing when 
the reducer is revolving at a rapid rate. This pan is 
keyed on toa spindle, inclined to about 40 deg. and 
working in a gun-metal bearing on a cast-iron step 
fitted at the bottom of a framing, which is of pitch 
pine. At the top the bearing is in an iron girder of H 
section, resting on the framing, and above it, work- 
ing in a horizontal plane, is the driving pulley. The 
inner part of the floor of the pan rises as a shallow 
dome surrounding the centre spindle. There are three 
white metal balls of 7 cwt. each in the reducer pan 
rotating by centrifugal force. To keep them from 
travelling to the upper part of the pan, rods are sus- 
pended from the cross-girder already referred to. The 
material passes direct from the stone-breaker through 
a hopper into the reducer, where also water is admitted, 
and after the ore has been ‘‘reduced” it is washed 
through a sieve fitted round the lower part of the pan. 
There are 70 meshes to the square inch in the sieve. 
This sieve is covered externally by a disc of cast-iron 
7 in. above the sieve, as shown on the illustration. 
The ground material when washed through the meshes 
concentrates in a circular trough at the bottom, and 
from thence passes by gravitation to the amalgamator. 

In designing this latter machine, Mr. Jordan sought 
to attain prolonged frictional contact between the par- 
ticles of auriferous material and an amalgamating sur- 
face, and to attain this he has arranged a series of 
copper saucers, coated with mercury, attached one 
below another to a central revolving spindle, and 
inclosed, as shown in Fig. 2, by a fixed circular casing. 
These saucers (Fig. 3) are 44 in. deep at the centre 
and 30in, in diameter, and are superposed at intervals 
of 7in. The pans are rivetted to a flange on a short 
hollow cylinder of copper, which fits on to the spindle 
and is kept in position by set screws tightening on the 
spindle. The circular casing is of cast iron in two 
sections with flanges for bolting together, and they 
may be locked. By means of angle-irons, copper 
plates are fitted to the inside of the halves of the 
casing (Fig. 3), and so arranged as to go between the 
pans on the spindle when the two parts are drawn 
together. These amalgamated copper plates or shelves 
are inclined towards the centre with lips to clear the 
spindle. The pulp fed into the amalgamator enters the 

ish at the top, in which it is revolved, until impelled 
by centrifugal motion over the edges of the dish. It then 
falls on the copper plate or shelf and gravitates to the 
second dish. This is repeated to the end of the series, 
when the pulp falls into a well at the bottom of 
the series. In it are four agitators attached to the 
spindle, while from a jet underneath an up-current 
of water forces the sand up, and it passes with the 
water through holes in the wall, finding its way into 
the waste pit for tailings. The spindle of the amalga- 
mator is operated by bevel gearing supported on the 
top girders of the framing. The framing is of angle 
iron with diagonal bracing and knee joints at the 
foundations. Ata suitable height girders are fixed on 
which the parts of the circular casing of the amalga- 
mator are moved backwards and forwards for inspec- 
tion or for the collection of the gold. As we have 
already stated, the casing may be locked, and a window 
is provided to show whether all is working properly. 

A working model is shown at the Exhibition, prin- 
cipally to indicate how the plant is disposed. The 
stone-breaker is placed on a higher level than the re- 
ducer, while the amalgamator is again ona lower level, 
so that the material passes by ;:ravitation from one 
machine to the other. The cost of complete plant 
erected in the Transvaal without power is estimated at 
9501. It is claimed that the process is more efticient 
than many others, and will extract 91 per cent. of the 

ld in such refractory ores as ‘“‘ Edwin Bray.” The 
first cost is said to be less, the weight lighter, which, 
of course, means lower freight charges, and the 
attendance and maintenance are claimed to be less ex- 
pensive. The manufacturers are Messrs. T. B. Jordan 
and Son, 15, George-street, Mansion House, E.C., and 
their works are at Carnarvon. 








Pig IN GERMANY.—The production of pig iron in Ger- 
many in April was 398,457 tons. The corresponding pro- 
duction in April, 1889, was 372,742 tons. 
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THE SIMPSON DRY DOCK. 
(From oun New York CoRRESPONDENT. ) 

As the United States is thoroughly in earnest in her 
intention to have a navy and a good one, whatever 
outsiders may believe, so it is always an essential to 
have a place to examine a man-of-war. A step in this 
direction was made in December, 1887, by the com- 
mencement of a dry dock, which was completed about 
two months since. The formal opening of this dock 
was delayed owing to unforeseen difficulties, more 
especially that of obtaining a proper foundation. It 
was necessary to pile the entire foundation ; this was 
done at great labour and expense ; the piles were 3 ft. 
between centres transversely and 4 ft. longitudinally ; 
on these heavy Georgia pine timbers were laid 4 ft. 
between centres, a floor timber, also heavy, of the 
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|same material covering these sills. The keel blocks 
| are supported in addition by four rows of piles and 
| capped with heavy Georgia pine timbers, running fore 
jand aft of the dock. The heads of all foundation 
|piles are inclosed in a continuous bed of Portland 
cement concrete, which fills all spaces between the 
| timbers and rises to the planking or working floor. 
|Open concrete drains or sluiceways are provided on 
each side of the keel way beneath the floor timbers, 
leading to the drainage culvert and well near the 
entrance of the dock. 

The sides of the dock have an inclination of about 
45 deg., and the altars or steps are of Georgia pine, 
having a rise of 8 in. and 10 in. tread, securely bolted 
' to side brace timbers, which are supported by piles and 
abut upon the ends of the floor timber. The altars 
are backed with clay puddle, and the five upper 





Avec. 22, 1890.] 


ENGINEERING. 





219 








GOLD AMALGAMATION PLANT. 
CONSTRUCTED BY MESSRS. T. B. JORDAN AND SON, ENGINEERS, CARNARVON. 
(For Description, see opposite Page.) 


a 


Ki a 





courses of altars, and the coping, are thoroughly 
treated with wood creosote oil. 

The bilge blocks slide upon oak bearers placed upon 
every third floor timber. The iron caisson for closing 
the dock bears against rubber packing attached to the 
sill and abutments the whole length of the keel and 
stem, no grooves being used. Two gates or caisson 
sills are provided, the outer one for use in repairing 
the main or inner sill. Means of ingress and egress 
are provided by the continuous altars of the dock, 
thus materially aiding despatch and economy in the 
work or repairs to vessels occupying it. 


The dimensions of this dock are as follows: 
ft. in. 

Length over all on the coping... 530 0 
ve »» inside of casing 500 0 
Width on top amidship... aaa 130 0 
a ae 50 0 

* », at entrance 53 0 

», On top Aer ace es 85 0 
Depth of gate sill below coping wae 30 6 
as ie high water ... 25 6 


The machinery for operating the dock consists of 
two centrifugal pumps, each 42 in. in diameter, driven 
by two vertical engines 28 in. diameter of cylinder by 
24 in. stroke, with adjustable cut-off. Steam power 
is furnished by three steel boilers, 13 ft. in diameter 
and 11 ft. long. 

The pumping plant was furnished by the Southwark 
Foundry and Machine Company of Philadelphia. 
The pumps have a capacity of over 80,000 gallons 
per minute, enabling the dock to be emptied of water 
(without a vessel) in about 90 minutes, and with a 
vessel of moderate displacement in much less time. 
The dock is filled by means of culverts, and there are 
eight floodgates 22 in. in diameter operated by hand- 
wheels on the pump deck of caisson. 

In addition to the above description it may be stated 
that the entire structure is surrounded at a distance of 
about 25 ft., by 8 in. tongued and grooved sheet piling 
driven about 45 ft. through a quicksand formation. 
Within this inclosure piles were thickly driven, and 
their heads then buried in 5 ft. of Portland cement 
concrete at the axis of the dock, and 6 ft. of concrete at 
the sides. Lines of piles, four to each, also support 
the inclined caps which carry the sloping sides of the 
dock. The lower ends of these side caps abut against 
the floor timbers. The concrete is brought up tbe back 
of the sides about 6 ft. in height, ol ranging from 
2 ft. to 5ft. in thickness; and above this space an 
impervious clay puddle is carried to the top. 

The contract price for the dock was 565,892 dols., 
though this does not include the cost of making con- 
nection between the dock and the harbour through 
the heavy sea wall, This latter work was done by the 





Government at a cost of about 30,000 dols. The cost 
of the adjoining granite dock, only 320 ft. long, and 
built by the Government, was 2,241,000 dols. 

The upper view on page 222 shows the dock just 
before the water was let in with the monitor Puritan, 
the vessel selected to be first docked, just on the out- 
side. This vessel, on account of its great length and 
enormous weight, was chosen as a fair test of the 
capabilities of the new dock. 

On the day when the work was officially tested, 
water was admitted to fill the dock at 10.20 a.m., and 
before noon the level inside was the same as that out- 
side. After closing the gates the steel caisson was 
pumped out and floated away, and the Puritan, 
beautifully decorated for the occasion, was slowly 
warped into position. As she entered, bow and 
quarter springs were quickly run out and the vessel 
guyed into position to take the keel blocks on the 
bottom of the dock. Once in position the caisson again 
closed the entrance to the basin, and the work of pump- 
ing out began. 

This position is shown in the lower illustration on 
page 222. The board of inspection now made a 
careful examination and reported the dock fully in 
accordance with the specifications; it had taken 
59 minutes to fill it to the 24 ft. level and 66 minutes 
to empty it. 

Altogether the inspection was a great success, and 
was so esteemed by the naval experts present. The 
contractors have advocated the timber dock as 
being more economical and lasting than the stone 
dock, which has been so long in use. The original 
cost of the former is comparatively low ; it better 
resists the action of frost, and the repairs are less 
han those necessary to maintain a stone dock in 
working order. Figures, which speak better than 
words, illustrate the truth of this statement. The 
granite dock at the Navy Yard, which is only 
350 ft. long, cost 2,241,000 dols., and during 1887 
and 1888 the repairs alone cost more than 100,000 dols, 
The entire cost of the present structure is only 
565,892.63 dols., the repairs will be trifling, and yet 
it is 280 ft. longer than the granite basin. 

Messrs. Simpson and Co, are quite celebrated as 
dry dock builders, having constructed some of the 
best in the country. This last achievement was as 
dry as could be desired, and at this stage of the pro- 
ceedings of the opening celebration, the contractors 
recognised the fact that their guests must be equally 
so; accordingly all adjourned to a room in one of the 
buildings where tables were spread for 400 guests. It 
was a grand sight to see some of the old naval heroes, 
whose names are known over the world, lay aside their 
dignity and enjoy themselves thoroughly. At the 
early stage of the proceedings one was reminded of 
Alice in ‘‘Through the Looking Glass,” for we cer- 





tainly worked backwards. A toast was given to the 
President of the United States before sitting down, and 
hence before the wine, then came the reply, and later 
on the beverage, but once inaugurated, the fun flew 
rapidly, and eloquent speeches followed, closing with 
the latest ‘‘ spread eagle” accomplishment, in which 
our national bird was expected to whip all creation. 
As a brilliant completion to a difficult piece of engi- 
neering it was beyond all criticism, and it is a pleasure 
to chronicle in a foreign journal this effort of Ame- 
rican skill, and to wish the Messrs. Simpson equal 
success in the various enterprises in which they are 
engaged. 





BOILER EXPLOSIONS AT LOUTH AND 
ABINGDON. 

Two “‘ formal investigations” under the Boiler Explo- 
sions Act, 1882, have recently been held, particulars of 
which may be of interest to our readers. 

he first referred to an explosion that occurred on 
April 9th at Elkington Brickyard, near Louth, belong- 
ing to Mr. W. H. Smyth, J.P. The Commissioners were 
Mr. Howard Smith, barrister-at-law, and Mr. Wm. C. 
Lang, consulting engineer. r. K. E. K. Gough con- 
ducted the investigation on behalf of the Board of Trade. 

The boiler, which was made by Messrs. Ruston, Proctor, 
and Co., in 1877, was of the vertical class, and measured 
7 ft. in height by 2 ft. 8 in. in diameter. The firebox was 
4 ft. 3 in. high by 2 ft. 3hin. in diameter, strengthened by 
three cross water pipes. The original thickness of the 
plates was ;5; in. throughout, except the crown of the 
shell and uptake, which were $ in. The working pressure 
was 60 lb. on the square inch. 

The part which failed was, as is so often the case in 
these small vertical boilers, the firebox, which gave way at 
the back, a large piece of the plating being forced forwards 
towards the firedoor and flattened on to the firebars, 
As the boiler was firmly fixed to a heavy foundation it 
was not moved from its seat, and fortunately no person 
was injured. 

The explosion was due to gee | of the firebox through 
external corrosion, the plates where rupture occurred 
being in some places only }in. thick. The firebox was in 
—— out, thus rendering the boiler quite unfit for 
work, 

In opening the proceedings at the formal investigation 
Mr. Gough gave the dimensions of the boiler and the cir- 
cumstances attending its purchase and general working. 
Since being fixed at the brickyard in March, 1877, it had 
been used on an average three or four days a week, and 
was under the control of Mr. Benjamin Stone, who acted 
as agent to Mr. Smyth, but was unacquainted with the 
management of steam boilers. Mr. Stone had, it appeared, 
instructed a Mr. J. W. Saunderson, a local engineer, to 
** look after the engine,” but although Mr. Stone and Mr. 
Smyth both felt sure that the boiler was examined from 
time to time, Mr. Saunderson maintained that he never 
undertook such a duty, and that he confined his attention 
to such repairs as were needed tothe engine merely. In 
Mr. Saunderson’s accounts for work done there was no 
charge for any examination of the boiler but only for 
repairs. In March last Mr. Saunderson repaired the 
boiler, and though he would tell the Commissioners that 
he did not examine it and did not possess the requisite 
knowledge to enable him to make the necessary inspec- 
tion, yet ‘* he had a look at it” and discovered that the 
firebox was thin, but for some reason, which he would 
— explain to the Court, he kept the fact to him- 
self, 

Mr. Charles Hopewell, foreman boilermaker to Messrs. 
Ruston, Proctor, and Co., produced a plan of the boiler, 
which he stated was made in J anuary, 1877, to stand 
60 Ib. pressure, and was tested to 90 lb. 

Mr. W. H. Smyth, J.P., the owner of the boiler, stated 
that Mr. Stone, his agent, had the oversight of the brick- 

ard. It never occurred to him as owner to inquire if the 

iler was examined by a competent person. e took no 

steps to secure its safe working. The boiler was not 
insured. 

Mr. Benjamin Stone said he was agent to Mr. Smyth. 
He had had no experience in the management of the 
boiler in question. He employed Mr. Saunderson “to 
look over it,” and a man named Smith was the attendant. 
He gave Smith no instructions with regard to examining 
the plates, but told him to keep the boiler and engine in 

ial working order. He did not think Mr. Saunderson 

ad received any special orders to inspect the boiler, and 
in his charges no item ever appeared for any inspection. 
He gave instructions every February that the engine 
should be overhauled, but did not know whether anybody 
ever got inside the boiler and examined it with a light. 

Thomas Smith, foreman of the brickyard, deposed that 
he cleaned the boiler three or four times during the 
summer season. He worked it at pressures varying from 
40 lb. to 60 lb., according to the work to be done. A few 
repairs had been made every year, but he did not know 
what they were. There had not been any patches or new 

lates applied. He ‘‘had tapped the boiler with the 
ammer round the outside when a bit of dirt was on,” but 
never went inside. 

By Mr. Howard Smith : Before the brickmaking season 
was commenced he used to clean the boiler out, but did 
not get Mr. Saunderson to come and look at it, unless it 
was required, and he came to the conclusion whether or 
not it was required “‘ after he had tried the engine.” 

Mr. John William Saunderson, partner in the firm of 
J. Saunderson and Son, engineers and millwrights, Louth, 
said he performed the engineering work required at the 
brickyard, and had orders to do any necessary repairs. 
In the spring he made an examination of the machinery, 
but did not do so specially unless he was requested. He 
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thought a boiler, such as the one in question, should be 
examined twice a year. He would have undertaken to 
examine the boiler but would not have given any definite 

ressure, He never thought of — if any one examined 
it, nor did he know whether it been examined. In 
March last he was sent for to make some repairs to the 
machinery, and while at the brickyard he opened the fire- 
door to see if there were any leakages, but there were none. 
Corrosion was visible at the rivets, and he thought the 
firebox was getting thin, but did not sound it with a 
hammer, neither did he drill it nor mention the matter to 

r. Smyth or his agent. Had he been employed to 
inspect the boiler, and seen the state of affairs, he should 
have had the boiler removed from its seat. The reason he 
did not tell the owner or his agent that the firebox was 
thin was because he was not paid to examine, and he 
thought it looked like fishing for work. 

By Mr. Howard Smith: He did not know whether the 
boiler had been examined for thirteen years or not. He 
saw the boiler was in a dangerous state in March last. 

Mr. Howard Smith remarked that it was curious the 
witness did not tell Mr. Smyth or Mr. Stone of the 
danger. If he saw a man driving, with a wheel coming 
off his cart, would he not shout out that it was coming off ? 
Witness: Yes. 

Mr. Charles Larard, managing engineer, Vulcan Iron 
Works, Hull, said he had examined the firebox and 
found that it was simply wasted away. He produced 
various plates showing the extent of the corrosion. 

By Mr. Howard Smith: If the boiler had been 
examined by a competent person its dangerous condition 
would have been found out some time ago. It certainly 
was not safe to work and apparently must have been in a 
defective state for a long time. 

Mr. William Harris, engineer surveyor to the Board of 
Trade, we to the firebox being rather less than 4 in. 
thick, and practically worn out. 

This closed the evidence, and Mr. Gough then sub- 
mitted the following questions to the Commissioners : 

1. Whether Mr. Smyth, the owner of the boiler, took 
proper measures to have it examined from time to time by 
a competent person, and to satisfy himself that it was 
being worked under safe conditions ? 

2. Whether Mr. Stone, the agent to Mr. Smith, took 
proper measures to have the boiler examined from time 
to time, and whether the instructions he gave to Mr. 
Saunderson included the examination of the boiler? 

3. Whether Mr. Stone took proper measures to satisfy 
himself that the boiler was being worked under safe con- 
ditions, especially having regard to the fact that he was 
totally ignorant of the construction and management of 
boilers ? 

4. If the instructions conveyed by Mr. Stone to Mr. 
Saunderson included the examination of the boiler, was 
Mr. Stone justified in neglecting to obtain from Mr. 
Saunderson a periodical report as to the condition of the 
boiler ? 

5. Did Mr. Saunderson examine the boiler from time 
to time, and particularly in March last ? 

6. Whether he was justified in neglecting to sound or 
drill the pos. and in neglecting to acquaint Mr. Smyth 
and Mr. Stone with the state of the firebox ? 

7. Whether the mountings of the boiler were in good 
and proper order ? 

8. 1at was the cause of the explosion ? 

9. Whether blame attaches to Mr. Smyth, Mr. Stone, 
and Mr. Saunderson, all or either of those gentlemen ? 

Mr. Smyth and Mr. Stone having spoken in their 
defence, the Court delivered judgment. 

In doing so, Mr. Howard Smith, the presiding Com- 
missioner, said there was no difficulty in coming to a 
conclusion as to the cause of the explosion. He reviewed 
the facts produced in evidence, and said that neither Mr. 
Smyth nor his agent gave any instructions for the ex- 
amination of the boiler, and no examination was made by 
any of their employés at any time. The explosion was 
due to the firebox being so much reduced in thickness as 
not to be able to sustain the working pressure. Mr. 
Smyth was to blame : he was the owner of the boiler and 
must be held responsible for the negligent acts of his 
agent who had not given any instructions with regard to 
the boiler being kept in hem condition. Mr. Saunderson 
had neglected a moral duty, inasmuch as, although he 
found the firebox corroded in March last, and was per- 
fectly clear that it was in a dangerous condition, he did 
not report the fact to the owner. The Commissioners 
were not prepared, however, to say there was a breach of 
actual duty, since there was no order imposed on him with 
regard to the examination of the boiler. They came to 
the conclusion that Mr. Smyth, Mr. Stone, and Mr. 
Saunderson were all to blamé for the explosion. 

Mr. Gough applied for costs against these gentlemen. 

In reply, Mr. Howard Smith said the Court had 
decided not to make an order for costs against Mr. Stone, 
as he was the representative of Mr. Smyth, nor did they 
feel justified in making an order on Mr. Saunderson. 
Mr. Smyth, however, was legally responsible, and the 
Court considered he ought to pay a portion of the expenses 
of the inquiry. As, however, he had rendered assistance 
to the Commissioners in the progress of the investigation, 
and was more sinned against than sinning, they lomate 
— would be met by ordering him to pay the sum 
Of sot, 

The second formal investigation to which reference 
may be made dealt with an explosion that took place on 
the Thames below Abingdon on July 8 on board the 
Black Watch, a steam launch belonging to Messrs, A. 
and W. Louch, of Sutton Courtney. Messrs. Louch 
were formerly in the engineering profession in London, 
one of them having served his apprenticeship at Swindon 
Works, and subsequently been engaged on the Great 
Western Railway for six months as fireman. 

The circumstances attending the explosion were as 





follows: The owners of the launch had been on a plea- 
sure trip with a party of friends and were on their return 
journey. The friends were just leaving at Sutton when 
a violent explosion occurred, the boiler being shot into 
the air and thrown on to the river bank 30 yards distant. 
A portion of the bottom of the launch was blown away, 
the engineer was killed, a lady visitor was thrown into 
the water and died shortly after from the shock and im- 
mersion, while the owners of the vessel only saved their 
lives by swimming ashore, 

The boiler was a small one of the vertical] class, 4 ft 
high by 2 ft. 2in. in diameter, made by Messrs. Louch 
at their works at Shadwell, about thirteen years ago. 
The plates were of Low Moor iron, heir original 
thickness being } in. in the shell and firebox, 4 in. in the 
shell crown, and gin. in the tube and firebox crown. 
The working pressure when the boiler was new was 
130 lb., but it had been gradually reduced, and when the 
explosion occurred was 45 lb. 

racture commenced close to the side of the firedoor, 
and extended all round the firebox just above the founda- 
tion ring. The plates at that part were worn to the 
thickness of a knife edge by external corrosion, owing to 
the launch having been partially filled with water from 
time to time when out of use and exposed to the weather, 
and to the accumulation of wet ashes in the ashpan when 
at work. 

At the inquest, which was of an exhaustive character, 
the coroner commented on the fact that the owner of the 
launch was an engineer, and therefore that the jury would 
be justified in expecting more from him than from a lay- 
man. If they thought due care had not been exercised it 
would be, the coroner added, their duty to say so. They 
must not be influenced by the fact that the owners exposed 
their own lives to danger, for the explosion might have 
caused the death of any one prwey d passing near the 
launch. It was to be regretted that the Board of Trade 
had not the same control over private launches as they 
had over vessels which plied for hire. The jury returned 
a verdict of ‘‘ Accidental Death,” and expressed theopinion 
that Mr. Louch had showna certain amount of negligence, 
but not culpable negligence. They requested the coroner 
to bring the question of the safety of steam launch boilers 
before the Board of Trade, with a view to having such 
boilers placed under regular inspection and Ug ag con- 
trol. This recommendation the coroner said he would 
forward to the proper quarter. He thought there had 
been gg on the part of Mr. Louch, but being an engi- 
neer, Mr. Louch probably thought the boiler would 
stand the pressure, when other people would have been 
nervous about it. 

At the formal investigation p Sm Board of Trade held 
at Abingdon on July 30, Mr. Howard Smyth and Mr. 
J. H. Hallett, consulting engineer, were the Commis- 
sioners, Mr. Gough conducted the proceedings, and Mr. 
Pryce, solicitor, Abingdon, watched the case for Mr. 
Arthur Louch, the registered owner of the vessel. 

Mr. Arthur Louch, examined by Mr. Gough, said he 
had been an engineer but had now no profession. The 
Black Watch was his property, and he held a license for 
her from the Thames Conservancy, but that license did 
not in any way guarantee the safe condition of the vessel 
or boiler. He gave a detailed description of the boiler, 
and said that formerly the boiler was taken out of the 
boat every two or three years, but this had not been done 
since 1883, seven years ago. In 1883 a patch was applied, 
and asthe result of a conversation with the man who 
made the repairs about the boiler getting old, he lowered 
the pressure. Since that time it had been again lowered, 
until it stood at 45 lb. at the time of the explosion. In 
1886 the boiler was tested to 200 lb. It was gettin 
into years and he thought it only right that this should 
be done. The launch when not in use was kept in 
a cutting in his meadow, and a considerable quan- 
tity of water found its way in, but this was baled out 
frequently. Sometimes the water would come up in the 
fohen a couple of inches. He had examined the boiler 
by tapping it with a hammer. He tapped it last April 
with an iron bar passed through the firehole. The plate 
gave a fairly good sound, and he had no suspicion it was 
so thin. ecould not explain why the boiler had not 
been taken out for so many years. 

By Mr. Howard Smith: He admitted it was an over- 
sight on his part in not having the boiler out. Had he 
known the time was passing so we this would have 
been done and a hydraulic test applied. 

Mr. William Louch, = owner of the launch, deposed 
to the pressure having been only 45 lb. when the boiler 


—<“> 
r. Gabriel Davis, steam launch builder and boiler- 
maker, Abingdon, said he put a patch on the boiler in 
883. It was then tested to 60]b. to see that all was 
tight. He told Mr. Louch the boiler was getting old and 
that it ought not to be worked at too high a pressure. 
Witness added that in his opinion the salt in the ashes 
considerably hastened the corrosion. 
fter some further evidence of an unimportant cha- 

racter, Mr. William Burnham Adamson, engineer-sur- 
veyor to the Board of Trade, presented a report as to the 
construction and dimensions of the boiler and the cause 
of the explosion. The corrosion, he added, coulc readily 
have been discovered if the boiler had been lifted and 
carefully examined. 

This closed the evidence, and Mr. Gough then sub- 
mitted the following points to the Commissioners for their 
judgment thereon : 

1, When was this boiler constructed ? 

2. Whether having regard to the construction of the 
boiler and to the difficulty of obtaining access to the 
firebox and other parts for the purpose of examining 
them, Mr. Louch took proper measures from time to time 
to ascertain that the boiler was in good condition and fit 
for the pressure at which it was worked ? 


. | months; was the boiler sufficient] 





3. When, and to what pressure, was the boiler tested, 
and were the tests to which it was then subjected suffi- 
cient to determine the safe working condition of the boiler 
for the pressure at which it was thereafter worked ? 

4. Did Mr. Davis warn the owner in 1883 that the 
boiler was getting old, and did the owner thereafter take 
proper and sufficient measures to insure that the boiler 
was being worked under safe conditions ? 

5. When was the boiler last thoroughly examined ? 

6. Where was the launch kept during the winter 
protected from the 
weather during that time, and if not was the owner 
names in neglecting to take the boiler out of the 

aunch with a view to ascertain if it was in a condition to 
be ey worked before using it? 

7. What was the cause of the explosion ? 

8. Whether blame attaches to Mr. Arthur Louch, the 
owner? 

Mr. Pryce addressed the Court on behalf of Mr. Louch, 
He admitted the boiler should have been taken out and 
examined more frequently, but he asked the Commis- 
missioners to exonerate Mr. Louch from the charge of any 
gross carelessness, particularly as he had exposed himself 
to the same risk as those who had lost their lives. 

In summing upand dealing with the foregoing questions 
ut by Mr. Gough, Mr. Commissioner Smith said that 
e and Mr. Hallett took a very serious view of the case, 

and considered that Mr. Arthur Louch was to blame for 
negligence, which they were obliged to characterise as 
gross in the extreme, : 

On this judgment Mr. Gough asked that a portion of 
the expenses of the investigation should be paid by 
Mr. Louch. 

In reply, the Court directed that Mr. Louch should pay 
to the solicitor of the Board of Trade the sum of 601., 
being half the costs of the investigation. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—There were extensive deal- 
ings in the Glasgow pig-iron warrant market last Thurs- 
day, the buying having been due to the revival of 
rumours to the effect that American and English specu- 
lators had combined to purchase Scotch warrants, A 
considerable amount of excitement was evident in the 
market, and a large number of warrants changed hands. 
The price of Scotch iron advanced 5d. per ton in the fore- 
noon, and Cleveland and Cumberland hematite warrants 
went up, respectively, 8d. and 34d. perton. In the after- 
noon the quotations were somewhat lower, but at the close 
— were still slightly better than those of the previous 
ay. The settlement prices at the close were—Scotch 
iron, 48s. 3d. per ton ; Genk, 45s. 3d.; hematite iron, 
56s. 3d. per ton. A large amount of business was done 
on the following day. Prices were very firm at the fore- 
noon meeting of the market, but in the afternoon they 
slackened off to some extent and the sellers preponde- 
rated, with the result that quotations gave way. The 
finish was decidedly flat. Business in tch iron was 
done during the forenoon up to 48s. 74d. per ton 
cash, but the top price in the afternoon was 48s, 4d. 
cash. The closing settlement prices at the close were 
—Scotch iron, 48s. 3d. per ton; Cleveland, 45s. 3d. ; 
hematite iron, 56s. per ton. Compared with Fri- 
day’s large business, matters in the warrant market 
were comparatively quiet on Monday, there being 
little disposition shown on either side to come to close 
— The tone of the market, however, was very 
rm, all the trade reports being considered favourable. 
Opening at 48s. 5d,, the price for Scotch iron advanced to 
48s, 8d. cash, and closed at the best. For Cleveland iron 
45s. 9d. per ton ten days was paid, being an advance of 
3d. per ton on Friday’s close. Hematite iron recovered 
Friday’s loss, and up to 56s. 8d. cash was paid. The 
improved feeling in iron circles was reflected in a smart 
rise which took place in prices in the afternoon. They 
opened at 48s. 9d. per ton cash for Scotch iron, and ad-: 
vanced to 49s, 44d., with buyers over. A large amount 
of business was done. <A certain amount of the 
buoyancy of feeling in the afternoon market was caused 
by the announcement of an advance of 1s. per ton in the 
price of No. 1 Eglinton. The closing settlement prices 
were—Scotch iron, 49s. 44d. per ton ; Cleveland, 46s. 3d.; 
hematite iron, 57s. 14. per ton. Scotch warrants again 
made an advance in price yesterday forenoon, when a very 
large amount of business was reported done at 49s. 6d. to 
49s. 114d. per ton cash. One or two large buying orders 
were executed, which were thought to be for ‘‘ bears.” A 
decided quietness was evident in the market in the after- 
noon, and the tone was easier. The bear interest was 
considerably reduced during the day. At the close the set- 
tlement prices were—Scotch iron, 49s. 44d. ; Cleveland, 
46s. ; hematite iron, 57s. perton. The market wasactive 
this forenoon, and there was a marked reaction in prices 
from the closing figures of yesterday. Subsequently, 
however, the rates sharply advanced, and at the close of 
the forenoon market Scotch warrants were up 3d. per ton, 
Cleveland 6d., and hematite iron 5d. per ton. In the 
afternoon the market was very —- and the highest 
prices of the week were in touched, Scotch warrants 


pm tes hegpanee at 49s. 114d. per ton cash. The follow- 


ing are the quotations for some of the special brands of 
makers’ iron: Gartsherrie and Clyde No. 1, 60s. 6d. per 
ton ; Langloan, 62s. ; Summerlee and Calder, 62s. 6d. ; 
Coltness, 63s.; Shotts (shipped at Leith), 63s. ; Carron 
(shipped at Grangemouth), 65s. per ton. t week’s 
shipments of pig iron from all Scotch ports amounted to 
9245 tons, as compared with 7097 tons in the corre- 
sponding week of last year. They included 725 tons 
for the United States, 935 tons for Canada, 106 
tons for India, 836 tons for Australia, 2020 tons 
for Italy, 642 tons for Germany, 1£0 tons for Russia 
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810 tons for Holland, 330 tons for Belgium, 200 tons 
for China and Japan, smaller quantities for other 
countries, and 2161 tons coastwise. The number of blast 
furnaces in aetual operation remains at 78 against 81 at 
this time last year. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 674,480 tons, as compared with 679,635 tons 
yesterday week, thus showing for the week a decrease 
amounting to 5155 tons, 


Difficulty with Blast Furnacemen.—The Scotch iron- 
masters have for some time past been apprehensive of 
trouble with the workmen employed at thes ast furnaces, 
who recently gave notice of certain demands which wil 
not readily 4 conceded. The men want to be paid time- 
and-half on Sundays and {Sunday nights; to have the 
shift practically made eight instead of twelve hours, and 
the extra four hours to be paid time-and-half. The men 
have a union which has been in existence several months. 
They cannot expect much support from it, but they have 
been promised every assistance in enforcing their claims 
by the furnacemen of the north-east and north-west of 
England. It is understood that at a special meeting of 
the associated ironmasters held in Glasgow to-day a reso- 
lution was passed to the effect that in the present state of 
the trade the demands of the furnacemen cannot be 
entertained. 


One of James Nasmyth’s First Steam Hammers.—The 
publication of James sarees od will within the past 
few days has had the effect of bringing forth an interest- 
ing statement in Greenock, which is, that one of his first 
hammers, if not, indeed, his very first, was supplied to a 
blacksmith in that town, by name Robert Boag. If that 
be the case, there is afforded some explanation of the fact 
that the great engineer-inventor in his will provided for 
‘The Greenock Workshop for the Blind ” receiving a very 
handsome bequest. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Ecclesfield Stovegrate Trade.—An amicable arrangement 
has been come to whereby the workmen of Messrs. Green 
and Co., stovegrate manufacturers, Ecclestield, will re- 
ceive an advance of 10 per cent. in their wages. Notices 
for the increase were put in seven weeks ago, but at that 
time the senior partner of the firm, Mr. J. Green, was 
visiting in South America. The National Union of 
Stovegrate Workers, who had taken the initiative in the 
movement, advised the deferring of the notices until Mr. 
Green’s return, which took place last week. 


Colliery Disputes.—A dispute, which threatens to be- 
come serious, has come into existence at the coal, clay, and 
gannister pits at Oughterbridge and Deepcar. For some 
time past dissatisfaction has existed at the former place 
amongst the men, who have desired to be placed on the 
same footing in regard to work and wages as their fellows 
at the Deepcar collieries. The owners now positively 
refuse to grant their request. Since the question was 
first begun the whole of the pits have become the pro- 
perty of one limited liability company. Mr. Cowey, of 
the Yorkshire Miners’ Association, and a deputation 
which waited upon the manager, were given to under- 
i that the price paid at Oughterbridge would have to 
rule. 


Local Companies.— At the half-yearly meeting at 





Messrs, Vickers, Sons, and Co., Limited, it was repo 
that the works had been well employed during this year, 
and that the profits showed an improvement upon last 
ear. In accordance with the custom of the company no 
interim dividend was declared on the ordinary shares, but 
the shareholders were given to understand that a dividend 
had been earned. Dividends at the rate of 5 per cent. 
were declared on the preference stock and on the original 
(unconverted) stock. The shareholders in H. and S., 
Barker and Co. also met on Thursday, and passed a 
dividend at the rate of 10 per cent., placing 1000/. to the 
reserve fund, 10007. as depreciation of works and plant, 
and carrying forward 1020/. The report of the Sheftield 
Forge and Rolling Mills Company, Limited, shows a 
gross profit on the year’s trading of 7043/., and the net 
profit, with the amount brought forward from last year, 
is 56807. Of this 4500/. is devoted to the payment of a 
dividend of 6 per cent., against 3 per cent. last year. 
Conference in the Coal Trade.—A conference of coal- 
owners and representatives of South and West Yorkshire 
colliers was held in Sheffield yesterday to settle alleged 
grievances at local collieries. It is believed that the dis- 
putes can shortly be amicably settled. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLEsBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was only 
a thin attendance on Change, but the market was steady, 
and a very good business was recorded. There was more 
confidence in the market than has been the case of late, 
and the disposition to buy was greater. The fact is 
that those who require iron and have been holding 
off recently in the ope that prices would fall, have 
now concluded that it is advisable to purchase at 
once, as appearances point not to “~, collapse in 
prices, but a further improvement. There is un- 
doubtedly a better feeling in trade, and most of the 
people connected with the staple industry now, regard 
prospectst as bright and encouraging ; a very satisfac- 
tory feature in the market is that inquiries for delivering 
ahead are becoming much more numerous. For some 
time past purchasers have been offering a good deal less 
for forward delivery than for prompt, but now sellers are 
not at all disposed to sell cheaper ahead than for imme- 
diate delivery, and buyers are more willing to give what 





sellers ask. The scarcity of No. 3 Cleveland, which is 
really in very heavy demand, is becoming felt more and 
more every day, and consequently the price for that 
quality is advancing quicker than that of other classes 
which are comparatively quite plentiful. At the opening 
of the market yesterday 46s. 14d. was paid for prompt 
f.o.b. delivery of No. 3g.m.b. Cleveland pig iron, and 
afterwards a small quantity changed hands at 46s. 3d., 
but _as the day wore on the quotation eased a little, an 

at the close of the market 46s. was the general figure for 
No. 3. Middlesbrough warrants opened 46s. 74d. and 
closed 46s. cash buyers with very little doing, holders of 


j | Warrants not being at all inclined to dispose of what the 


hold, believing that by waiting a little while they will 
be able to realise a better price. Grey forge iron was in 
better demand, realising 42s. Mixed numbers of makers’ 
east coast hematite iron were 56s. To-day the market 
was very firm and several sellers would not do business 
under 46s. 6d. for prompt No. 3. Middlesbrough war- 
rants closed firm at 46s. 9d. cash buyers. 


Manufactured Iron and Steel.—Since our last notice 
some improvement has occurred in the manufactured iron 
trade. A number of inquiries are reported for ship- 
_— and several pretty good orders are said to have 

en placed. Ship-plates are generally quoted 5/. 15s. ; 
ship angles 5/. 10s. ; and common bars 5/. 15s.—all less 
the customary discount for cash. The steel trade remains 
quiet but steady, and some producers regard prospects as 
a little brighter than they have per: been. Heavy 
rails are still 5/. ; and ship-plates 6/. 5s., both at works. 


The Consett Iron Company.—The annual meeting of the 
Consett Iron Company was held a day or two ago at 
Newcastle-on-Tyne. It was resolved to declare a dividend 
for the half-year of 1/. 17s. 6d., and a previous interim 
dividend of 12s. 6d. having been declared, this made a 
dividend for the year of 2/. 10s. It was announced that 
the prospects of the company were satisfactory. It was 
also announced that the company intended to open out 
the coal royalties on the north side of the Derwent, which 
had been in their possession for many years. 








NOTES FROM THE SOUTH-WEST. 

No Dividend.—The accounts of the Brecon and Mer- 
thyr Railway Company for the half-year ending June 30th 
show, after providing for the amount required for rent 
charges, Rumney preference shares, and interest on A 
and B debenture stock, a balance of 1967/. 10s. 7d. avail- 
able for dividend ; but having regard to the unsettled 
state of the labour market in South Wales and the high 

rice of coal, it is not considered advisable to make any 
Sistribution until the end of the current year. 


Gloucester Railway Carriage and Wagon Company 
Limited.—The directors report that the business an 
profits of the past year have exceeded those of its prede- 
cessors. Much of the success of the year has arisen from 
improved facilities for the rapid execution of orders 
afforded by recent large additions of land, building, and 
machinery. Further improvements are in progress, and 
will be completed at an early date. The extension of the 
company’s business in South Wales has rendered it neces- 
sary to increase the shed and machinery at Swansea, also 
to erect new sheds with some machinery at the new Barry 
Dock. The revenue account shows a disposable balance 
of 35,3311. 13s. 4d. This balance the directors recom- 


rted | mend should be disposed of as follows, viz.: A dividend 


of 8s. per share on Class A shares, and 4s. per share on 
Class pene (making 10 per cent. for the year), and a 
bonus of 2s. on Class A and 1s. on Class B shares, which 
will absorb 18,993/.; addition to reserve fund, 15,000/.; 
balance to next account, 1338/. 13s. 4d.; total, 35,331/. 
18s. 4d. The wagon stock belonging to the company 
now consists of 5414 wagons let on simple hire, and 3626 
sold on deferred payments. The company have now to 
repair and maintain 14,364 wagons, including 7629 which 
are not the property of the company. 


Severn and Wye Railway.—The gross receipts for the 
t half-year show an increase of 806l.; and the expen- 
iture is 652/. in excess of that of the corresponding half- 
year. The increased price of coal has considerably added 
to the cost of locomotive power, but the proportion of 
expenditure to receipts remains at about 64 per cent. A 
sum of 5731. 13s. 3d. has been placed to the reserve fund, 
which stands at 21901. 1s. 10d. The passenger carriages 
have been thoroughly renovated, and a locomotive has 
been ordered. 

Bristol Port and Pier Railway.—As soon as the pur- 
chase of this undertaking by the Great Western and the 
Midland Railway Companies has been completed, many 
alterations and improvements will be made in the railway 
and stations, in order to accommodate the passenger and 
goods traffic. There has been some talk of an extension 
of the railway from underneath the Suspension Bridge to 
Canon’s Marsh. 

Cardif.—Business has necessarily been interrupted by 
recent labour difficulties—difficulties which appear to be 
even now not altogetheradjusted. The best steam coal has 
made from 14s. 6d. to 15s., while inferior descriptions 
have ranged from 13s. 6d. to 14s. per ton, Coke has been 
in steady demand ; foundry qualities have made 22s. 6d., 
and furnace ditto 21s. per ton. The manufactured iron 
and steel trades appear to be pretty well maintained. 


The Severn.—The annual meeting of the Severn Com- 
missioners was held on Monday at Worcester, Mr. T. 
Rowley Hill in thechair, Thecommittee of works stated 
that the royal assent had been given to the Severn Navi- 
gation Bill. By this Act the commissioners will be 
empowered to dredge the Severn to a minimum depth of 
7 ft. from Gladder Brook, near Stourport, to Worcester 
Bridge, and of 10 ft. from Worcester Bridge to the Lower 
Parting, near Gloucester; and to make some alterations 





in the locks above Worcester. The Sharpness New 
Docks and Gloucester and Birmingham Navigation Com- 
pany will have to deepen their locks between the basin at 
Gloucester and the Severn, with money to be lent to them 
by the commissioners, who will have power to carry out 
this work in case the Navigation Company make default 
in so doing. 

Pembroke Dockyard.—The Admiralty yacht Enchan- 
tress, having on board Admiral Hopkins (Controller of 
the Navy) and Admiral Morant (superintendent of ships 
building by contract), arrived at this dockyard on Mon- 
day. An inspection was made of the various departments 
and the vessels building, viz., the Renown and the Re- 
— line-of-battle ships ; and the cruiser Pearl recently 

unched. The controller returned to London in the 
evening. Mr. Forwood, financial secretary of the Ad- 
miralty, is expected at the dockyard in a week or two. 





Srzam PRoPpuLsIon ON CaNALs.—Mr. Edward Hayes 
desires us to add to our report of his remarks at the Canal 
Congress (page 186 ante) that only boats of 7 ft. beam can 
be towed at a fair — on a canal 63 ft. wide. The 14 ft. 
barges could be used for slow traffic only. 





Gas Consumers’ Drary.—This little book, published 
by the Blackfriars Printers, Limited, 8, Salisbury-court, 
Fiehthanh, E.C., gives instructions as to the accurate 
reading of gas meters, and a diary with a series of dials 
for each week in a year, so thatthe consumer may keep a 
register of the index of the meter at the end of each week 
and of the quantity of gas consumed in the same period 
in the preceding year, for the sake of reference. To 
large consumers such a register may confer benefits in 
the way of detecting waste, leakage, and mistakes on the 
part of the gas companies. 





Tue Conriicts or CAPITAL AND LaBour.—We have 
received from Messrs. Macmillan and Co., publishers, a 
copy of the second and revised edition of the ‘‘ Conflicts 
of Capital and Labour,” by Mr. George Howell, M.P. 
The sub-title explains more fully the character of the 
work, which is ‘‘a history and review of the trade 
unions of Great Britain showing their origin, progress, 
constitution, and objects in their varied political, social, 
economical, and industrial aspects.” For over thirty 
years the author has been closely connected with work- 
men and their movements, and he therefore records what 
he has directly studied, and in this respect his work 
differs from almost al! others, the statements in which are 
gleaned from other sources, often second-hand. As an 
exposition of the history, principles, and working of trade 
unionism, with their effect on a nation, the work is com- 
plete and accurate, and is therefore invaluable alike to 
employer and workman. We hope to deal more fully 
with the work in a subsequent issue. 





MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RalL- 
way. — Recently Sir E, Watkin, M.P., chairman of 
the Manchester, Sheffield, and Lincolnshire Railway 
Company, Lord Wharncliffe, deputy chairman, several 
of their colleagnes on the board of directors, the general 
manager (Mr. Pollit), and the engineer (Mr. Liddell) 
visited Nottingham for the purpose of conferring with a 
committee recently appointed by the Nottingham Town 
Council on the question of a new line which the compan 
proposes to construct from Nottingham, in connection wit 
the contemplated extension of its system southwards. Ina 
recent session of Parliament, the Manchester, Sheffield, 
and Lincolnshire obtained powers to construct a new line 
from Beighton Junction to Annesley, with running powers 
from that place over the Great Northern Railway into 
Nottingham. By this means the Manchester, Sheffield, 
and Lincolnshire obtained access to the Leen Valley, 
which is rich in mineral resources ; but Sir E. Watkin 
has no great faith in running powers, and he now pro- 
poses to apply to Parliament for an _ extension of 
the Manchester, Sheffield, and Lincolnshire system 
from Annesley to Nottingham by an entirely indepen- 
dent line. On leaving Annesley the new line, if autho- 
rised by Parliament, will pass on the west side of Huck- 
nall to Bulwell Forest ; it will cross the Midland Railwa 
by a viaduct at the west corner of Bulwell Forest, and, 
further on, it will eg over the Great Northern Railway 
about a quarter of a mile east of Basford and Bulwell 
Station. It will then _ through a portion of the 
estate of the Duke of Newcastle, and run through a 
tunnel under Sherwood Rise. At Nottingham a new 
central station is Bs nee to be erected between 
Parliament-street an illiam-street ; and Sir E. Watkin 
is willing that the Midland, the Great Northern, and 
the London and North-Western Railways shall have 
running powers, if i! desire it, into this new station. 
The object of Sir E. Watkin in applying for powers for 
the construction of anew independent line from Annesley 
to Nottingham will be readily appreciated ; it is part of 
his great project for carrying the Manchester, Sheffield, 
and Lincolnshire further south to London. - On leav- 
ing the Nottingham central station, the line will 

roceed through a long tunnel under Thurland-street, 
Fultew-cect, Victoria-street, &c. Further on it will 
cross the Midland Railway by a high bridge. When it 
has fairly got out into the open country it will pro- 
ceed by way of Wilford and Ruddington on to Lough- 
borough, Leicester, and Rugby. From Rugby it will be 
pes to Quainton-road on the Aylesbury and Bucking- 
ham section of the Metropolitan Railway. At Quainton- 
road a junction will be virtually effec with the metro- 

lis. The new terminus which will be required in 
mdon, will probably be constructed in the neighbour- 
hood of Baker-street. 
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pages royal 4to, and is illustrated by nineteen Page 
and Two-Page Plates, and 157 Figures in the text. 


NOTICES OF MEETINGS. 

Tue Sanitary InstituTe.—Twelfth Annual Congress. Meetings 
to be held in the Royal Pavilion, Brighton. On Monday, August 
25, public luncheon at 1.30 p.m. First general meeting at 8 p.m., 
when an address will be p oak by Sir Thomas Crawford, 
K.C.B., M.D. On Tuesday, August 26, at 10.30 a.m., meeting of 
Section I. for address by Dr. G. Vivian Poore, President of Sec- 
tion ; at ll a.m. tol p.m., and from 2 to 5 p.m., papers to be 
read on ‘‘Sanitary Science and Preventive Medicine;” at 
8 p.m., lecture by W. H. Preece, F.R.S. On Wednesday, August 
27, at 10.30, meeting of Section II., for address by Professor T. 
Roger Smith, F.R.1.B.A.; at 11 a.m. tol p.m., and from 2 to 5 
p.m., papers to be read on ‘‘ Engineering and Architecture.” On 
Thursday, August 28, at 11 a.m., Conference of Medical Officers of 
Health, and continuation of meetings of Section II.; at8 p.m., 
Conversazione in Royal Pavilion. On Friday, August 29, at 
10.30 a.m,, meeting of Section III., for address by William Topley, 
F.R.S., F.G.S. ; at ll a.m. tol p.m., and at 2 to 4 p.m., papers 
to be read on ‘‘ Chemistry, Meteorology, and Geology.” On the 
same day, at 11 a.m., Conference of Inspectors of Nui , and 
at 4 p.m., closing meeting of the Congress. At 6 p.m. visit to 
Clark’s model bakery, Goldstone Farm, Hove, for practical demon- 
stration on hygienic bread-making, by William Jago, F.C.S., 
F.I.C. Saturday, August 30, at 8 p.m., address to the working 
Classes in the Town Hall, by B. W. Richardson, M.D., F.R.S. 
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with, is divided into six parts, the first including 
the merchandise embraced in the ordinary classes, 
the second and third parts referring to the ordinary 
maxima for animals and carriages, the fourth part 
dealing with exceptional charges for these two items, 
the fifth part dealing with perishable merchandise, 
carried by passenger train, and the sixth part dealing 
with small parcels, also carried by passenger train. 
This appears to be a fairly comprehensive division, 
although some may think that it deals too closely 
with animals and carriages, to which three sections 
or divisions of the schedule are allotted out of the 
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RAILWAY RATES AND CHARGES. 

Tue draft schedule of maximum rates and 
charges, and the draft classification, which the 
Board of Trade has recently submitted for the 
consideration of the railway companies of the 
United Kingdom, is one of the most interesting 
documents that has been presented to Parliament 
for a long time, alike from the point of view 
of the railways, and from that of the trading 
community. It is, perhaps, necessary that the 
general reader should be reminded that under Sec- 
tion 24 of the Railway and Canal Traffic Act of 
1888, the Board of Trade were required to inquire 
into the draft classification and schedule of maxi- 
mum rates and charges presented by the railway 
companies in February of last year. That inquiry 
commenced on the 15th of the following October, 
and lasted till the 21st day of the following May. 
Lord Balfour of Burleigh, and Mr. Courtney Boyle, 
representing the Board of Trade, sat during that 
period for eighty-five days, including eight days 
at Edinburgh, four days at Dublin, and thirteen 
days at Whitehall, the latter sittings having 
been held for the purpose of inquiring into the 
details of the proposed classification only. The 
mass of evidence taken during the period was, of 
course, very extensive, extending to some 3926 
folio pages, besides a great many tables and other 
matter that were not incorporated in the official 
minutes of proceedings. The time that has elapsed 
since the inquiry closed has not been so long as to 
justify any complaint that the Board of Trade have 
been guilty of inordinate delay in presenting the 
result of their labours, but it may well be that both 
railway companies and traders may take exception 
to the form in which that result is communicated. 
The tribunal appointed by the Board of Trade has 
now contented itself with submitting a draft 
classification and schedule of maximum rates and 
charges, without attempting to draw up any report 
on the character of the inquiry, and of the evidence 
tendered. This was no doubt, for the Board of 
Trade, the safest course that could have been pur- 
sued, but it is by no means certain that it was the 
most satisfactory for the parties concerned. The 
document now issued is simply a counter-proposal, 
or rather a set of counter-proposals to the draft 
classification and schedule submitted by the railway 
companies. It is, in short, an attempt to lay down 
the lines of a possible compromise between the 
railway companies and the freighters whom they 
serve. In no case, however, do the Board of 
Trade attempt to explain why they have adopted 
this or that view, as against the views put forward 
by the parties in question. They have acted strictly 
on the judicial maxim that it is a good thing to 
give judgment, but a bad thing to assign reasons. 

Dealing, now, with the proposals of the Board of 
Trade as we find them, they appear, although no 
doubt open to criticism in points of detail, to be, on 
the whole, a great improvement upon the proposals 
submitted by the railway companies, and which they 
are intended to supersede. The schedule, to begin 








as stations form part and parcel of the railway, and 
that as a railway is impossible without them, they 
should not be made the subject of a separate and 
distinct charge beyond the mileage rate. It is true, 
as we shall have occasion to show further on, that 
the Board of Trade have whittled down both the 
mileage maxima and the station maxima proposed 
by the railway companies, but this does not get 
over the objections put forward by the traders as to 
the principle upon which such charges should be 
based. If it is impossible, as it is, to conceive of 
a railway without stations, and if stations are as 
necessary to the railway companies themselves, for 
the convenience of their business, as they are to the 
traders, the justification of a distinct charge for their 
user does not appear on the face of it, and if 
station terminals are to be allowed, they should at 
least, be more clearly justified than they have been 
up to the present time. Itis assuredly in favour of 
the views put forward by traders that in most other 
countries no separate charge is made for the use of 
stations, and in the United States the average ton 
mile rate charged for transportation as a whole, is 
not much more than the station terminal charges 
alone now proposed would be for short distances in 
some of the higher classes. The proposal of the 
Board of Trade is that— 

‘‘The maximum station terminal is the maximum 
charge which the company may make to a trader 
for the use of the accommodation (exclusive of coal 
drops) provided, and for the duties undertaken for 
which no other provision is made in this schedule 
by the company at the terminal station for, or in 
dealing with merchandise, as carriers thereof, before 
or after conveyance.” 

It needs not that one should be skilled in legal 
lore, or a master of dialectics, in order to see that 
this clause bristles with debatable and doubtful 
points, likely to lead both to criticism and to litiga- 
tion. So far as terminal charges for services 
rendered beyond mere conveyance are concerned, 
there is not by any means the same amount of 
difficulty or dispute. Most of the traders appear 
to be of the opinion that a reasonable charge is 
fairly exigeable for the services of loading, unload- 
ing, covering, and uncovering, and the Board of 
Trade have greatly narrowed down the limits of 
this charge by providing that it shall ‘‘ be deemed to 
include all charges for the provision by the company 
of labour, machinery, plant, stores, and sheets.” 
This is a very different affair from a service terminal 
as defined by the railway companies, who, through 
the mouths of the most competent managers, have 
defined service terminals as embracing many other 
matters besides those specified. The issue is, more- 
over, further narrowed by the proposal that if a 
trader requests a railway company to allow him to 
perform such services for himself, and they un- 
reasonably refuse to allow him to do so, service 
terminals shall not be charged, although a lively 
controversy would be likely to arise as to the exact 
meaning of an unreasonable refusal. The Board of 
Trade propose that any dispute of this character 
shall be determined by themselves, and they also 
propose to settle the amount to be allowed, in case 
of dispute, to traders who carry trafic in their own 
trucks in respect of all other classes than Class A, 
the arrangement and practice at present existing 
being that the traffic in Class A is carried in owners’ 
wagons, and in all other classes in the wagons of the 
companies. When a railway company provides, for 
the convenience, or at the request of a trader, 
accommodation at or in connection with sidings not 
belonging to the company, or when it collects or 
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delivers merchandise outside of terminal stations, 
or when it undertakes the weighing of merchandize, 
or when it affords the trader the use of coal drops, 
it may make charges for such services which, how- 
ever, are not exactly fixed, and are therefore likely 
to be the subject of frequent adjudication by the 
‘arbitrator to be appointed by the Board of 
Trade.” 

Letting alone for the present the other numerous 
clauses, defining and explanatory, all of them more 
or less modifications of those submitted by the 
railway companies, which the Board of Trade 
recommends, we come to the important matter of 
the schedules of maximum rates of charges proposed. 
These schedules are, if not all that the traders 
would like, at least very much more to their 
advantage than those offered by the railway com- 
panies. The Board of Trade propose that 
in the mineral class the maxima shall be 
0.85d. per ton per mile for 250 ton consign- 
ments, under 20 miles, and 0.90d. per ton 
= mile for consignments of less than 250 tons, 

ut not less than 10 tons. Between 20 and 50 
miles the maximum rate shall be 0.75d. in the 
former, and 0.8d. in the latter case ; and between 
50 and 100 miles the rates shall be 0.60d. and 
0.65d. per ton per mile respectively. For dis- 
tances exceeding 100 miles the rates proposed are 
0.45d. and 0.50d. per ton per mile respectively. 
In cases where a long distance load is to be dealt 
with, the proposed rates are decidedly more favour- 
able to the traders than those at present authorised, 
and for that reason it may well be doubted whether 
the railway companies will accept them without a 
further struggle. It must not, however, be for- 
gotten that 0.45d. per ton per mile is, at the present 
time, the actual rate charged for a great deal of the 
London coal traffic, so that the companies them- 
selves admit, by that fact, their ability to carry 
minerals at such rates. It is probable, indeed, 
that the rates proposed will have a much more 
serious effect upon the short than on the long- 
distance traffic. Of the 200 million tons of 
mineral traftic now annually carried by the rail- 
ways of the United Kingdom, probably 150 million 
tons are carried distances of less than 30 miles, 
and perhaps 100 million tons are carried under 20 
miles. For such traffic the railway companies 
now, in many cases, charge from 1.0d. to 1$d. per 
ton per mile, and in the case of the iron ore traftic 
of West Cumberland higher charges still are en- 
forced, The rates now proposed by the Board of 
Trade would, if adopted, be a real boon to some 
districts, while they would be of little effect in 
other districts, like Cleveland and the West of 
Scotland, where a very low range of mineral rates 
is already the rule. No service terminal is pro- 
posed for Class A traftic, for the reason that the 
traders generally do their own loading and un- 
loading ; but a station terminal of 6d. per ton at 
each end is suggested in cases where stations are 
used. Of course, as the great bulk of the mineral 
traftic of the country is loaded at private sidings 
and unloaded at private works, or at private coal 
drops, &c., the proposed station terminal would 
not generally be payable. 

The rates proposed by the Board of Trade as 
maxima in the other principal classes, for all except 
large and special consignments, although distinctly 
more favourable to traders than those that appeared 
on the schedules submitted by the railway com- 
panies, are much less so than could have been 
desired in the interest of some of the larger 
industries of the country, who are largely de- 
pendent on cheap transport. The principal pro- 
posed rates are appended. 
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The proposed maximum station terminal at each 
end varies between 9d. for Class B and Is. 6d. for 
Class 5, while as regards service terminals, instead 
of being given in a lump sum, as in the deposited 
schedules of the railway companies, they are split 


up into the four elements of loading, unloading, 
covering, and uncovering, the charge for Class A 
being iil, while the aggregate of the others varies 
between 8d. for Class C, and 3s. 2d. for Class 5. 

Comparing the proposed maximum rates with 
existing statutory powers generally, it is probable 
that the traders will not have much opposition to 
offer to the Board of Trade scheme. It is, how- 
ever, otherwise with station and service terminals, 
and with two or three minor details, which are 
hardly likely to be allowed to become law without 
a strong protest, if not another considerable fight. 
Meanwhile, we await the announcement of the 
decision of the railway companies with considerable 
interest, and we cannot help believing that if they 
are wise in their generation, they will accept the 
compromise scheme now offered by a not unfriendly 
intermediary. 





THE ENDOWMENT OF RESEAROH. 

Tue Commissioners of the Exhibition of 1851 
presented a report to the Crown last July, in which 
they announced their intention of appropriating 
an annual sum of not less 50001. to the establish- 
ment of scholarships to enable the most promising 
students in provincial colleges of science to com- 
plete their studies, either in those colleges or in the 
larger institutions of the metropolis. The limita- 
tion to provincial colleges has been made because 
London already benefits more directly than the 
provinces from the institutions on the Commis- 
sioners’ estate at Kensington, whilst the success of 
the Exhibition was largely due to the support re- 
ceived from the large provincial manufacturing 
towns. 

A committee consisting of Professor Garnett, 
Professor Huxley, Professor Norman Lockyer, Sir 
Henry Roscoe, and Sir William Thomson, and of 
Mr. Mundella and Sir Lyon Playfair, was appointed 
to arrange the details of the scheme, and on their 
recommendation it was decided that colonial col- 
leges, as well as provincial ones, should be included, 
and the following list of institutions to which 
scholarships should be presented was drawn up : 


1851 Exhibition Provincial Scholarships Scheme.—Pro- 
vincial and Colonial Universities and Colleges. 
Scholarships 
Annually, 
University of Edinburgh er | 
University of Glasgow a ce 
University of St. Andrews (including 
University College, Dundee) _ ... +1 alternately. 
University of Aberdeen ee aed 
Mason College of Science, Birming- 
ham _... ne re aes : 
Bristol University College ... ee 
Durham CollegeofScience, Newcastle 
Yorkshire College of Science, Leeds 
Liverpool University College 
Owens College, Manchester... 
Nottingham University College 
Firth College, Sheffield ape “si 
Aberystwith (University College of ) 
Psi — Sais ' 
ngor (University College of North 
Wales)... as Sas as nee 
Cardiff (University College of South 
Wales).. ee css sis 
Belfast, Queen’s College __... 
Cork, Queen’s College asi 
Galway, Queen’s College _... 
Dublin, Royal College of Science . 


wmada : 
McGill ress Montreal 
University o Toronto 
Australia: 
University of Setewy. “ 
University of Melbourne 
University of Adelaide : 
University of New Zealand... 
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\ in each year. 
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It was decided that the scholarships should be 
17 in number of an annual value of 150l. each, 
and tenable for a second year if the work done by 
the student is satisfactory to a scientific committee 
appointed by the Commissioners. In rare instances 
the scholarship will be continued for a third year. 
The scholarships will be awarded on the report of 
a committee of advice, who will consider the nomi- 
nations made by the respective colleges, but in 
every case the scholarships will be limited to those 
branches of science (such as physics, mechanics, 
and chemistry) the extension of which is specially 
important for our national industries. 

In drawing up their scheme the Commissioners 
seem to have been largely influenced by the example 
of Cambridge, where there are, we understand, a 





number of research scholarships which are awarded 





to men who have passed their tripos and wish to carry 
out research work at the Cavendish laboratory. 
From some points of view it is a defect in the scheme 
that the scholarshipsare limited to provincial institu- 
tions, as this limitation may to a certain extent cut 
out clever young fellows with limited incomes from 
benefiting by them. At present there are twenty- 
two ma RA awarded annually at the Royal 
School of Mines, on the results of the May exami- 
nations of the Science and Art Department. Many 
of these are taken by young men who are employed 
in the workshop all day and can attend evening 
classes only, and as the Institution in question is 
excluded from the Commissioners’ scheme these 
men will be unable to benefit by it. From every 
other point of view, however, most people will be 
gratified at the exclusion of South Kensington, and 
as many of the provincial colleges award local 
scholarships which the men we are thinking of can 
compete for, it is probable that the defect in ques- 
tion is more apparent than real. 

Turning to another aspect of the question, it is, 
we think, a pity that the scholarships cannot, as 
the Whitworth scholarships can, be held at works, 
as under the present arragements, their effect will 
be to increase rather the number of professors than 
of competent works managers, which latter is, we 
should judge, the object of the Commissioners, as 
otherwise there would be no reason for their limit- 
ing their scheme to those sciences which have a 
practical bearing on the industries of the country. 
A fine crop of professors and devotees of pure 
science, may no doubt, be turned out annually, but 
of these we have enough already. What is wanted 
are men who can apply the discoveries of these to 
the practical requirements of the manufacturer, but 
under the arrangements of the Commissioners we 
shall be supplied instead with a number of science 
teachers, who are ignorant of practical require- 
ments. 

This evil is sufficiently pronounced already. For 
example, a clever young fellow, by attending even- 
ing classes, acquires, say, a Whitworth scholarship. 
By the conditions under which it is held, he, in two 
cases out of three, feels compelled to go to a tech- 
nical college, where in general the first thing he 
learns is that he does not know as much about the 
scientific principles of engineering as he thought he 
did. In two or three years at the college, however, 
he acquires a sound knowledge of these principles, 
but has at the same time lost touch with the prac- 
tical side of engineering, and on applying for a post 
in works finds he can, naturally enough, get only a 
very subordinate post, in which his acquirements 
are of no use to him, and in which his pay is corre- 
x Pape. small, If now he could have a scholar- 
ship tenable in works for a year or two he would 
probably stick to the practical side of engineering, 
and in a few years acquire a post in which his col- 
lege training would be advantageous to him; but 
as matters stand he generally finds that he can get 
a better salary as a teacher, and so joins some tech- 
nical school as a demonstrator, in which situation 
he rapidly forgets such practical knowledge as he 
once possessed, and the original object of Sir Joseph 
Whitworth in founding his scholarships is thus 
entirely missed. It appears to us that the scheme 
of the Commissioners will do nothing to change 
this state of affairs, which is by no means confined 
to engineering only, for the same thing occurs to 
many of the best students turned out of our 
chemical schools. 

As the present scheme of the Commissioners is, 
we understand, tentative only, we hope they will 
do something later on to revise their plan in the 
direction we have pointed out, as they would in 
this way do more to benefit the industries of the 
country than by increasing the number of teachers 
tenfold. 





THE DIRECTORS’ LIABILITY ACT. 

THE House of Commons has accepted the prin- 
cipal amendments made by the House of Lords in 
the Directors’ Liability Bill. But that matters 
little, since it cannot be doubted that the Bill in its 
present shape effects little change in the law, and 
affords little protection to shareholders which they 
do not now enjoy. Lord Herschell, it is true, in 
moving the third reading of the Bill, contended 
that the scope of the amendments had been mis- 
understood, and denied that they had been made in 
the interest of directors. But any one who has 
been at the pains to follow the reasoning of their 
lordships during their deliberations upon the mea- 
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sure will, we believe, be satisfied that most of the 
amendments were distinctly moved in order to pre- 
vent the Bill from deterring, as it was alleged it 
would, responsible and influential men from becom- 
ing directors. Weare not prepared to deny that this 
object would have been a good in itself. We certainly 
cannot afford to make the calling of a director, often 
invidious and onerous enough as it is, less reputable. 
But the question remains whether in safeguarding 
the calling against blackmailers, it is not almost in- 
evitable that opportunities should be offered to 
rogues to plunder the public. Itisadmittedly diffi- 
cult to hold the balance even, but experience cer- 
tainly shows that the need of the time is for as 
great a degree of stringency, with regard to the 
duties and liabilities of directors, as is compatible 
with the continuance of joint-stock enterprise. Can 
the Bill, or rather the Act, as itnow stands, be said 
to afford adequate protection to the public, not 
against fraud—that was punishable under the 
old law—but against culpable and wilful negli- 
gence ? 

It is within common experience that prospectuses 
are usually framed so as to contain no statement 
which is ‘‘untrue” in itself, but many which, 
either by themselves or together, are ‘‘ misleading,” 
or in other words, ‘‘ calculated to deceive.” Itisa 
judicious combination of the suppressio veri and the 
suggestio falsi, which is so often fatally attractive to 
that most credulous class, the shareholders in 
limited liability companies. Now it may be ad- 
mitted that it was often possible under the old 
law to punish the directors of such companies. 
Contracts have, for years, been set aside every 
day on the ground of fraud, misrepresentation, 
and so on. But for many cases which suc- 
ceeded more failed, on account of the extremely 
uncertain action of the law as it has been laid down 
by the courts. No two lawyers are agreed as to 
what constitutes ‘‘ fraud,” and there is the same 
uncertainty in the legal mind as to the elements 
which go to make up ‘‘misrepresentation” of the 
characterand degree necessary to upset a prospectus. 
It was this uncertainty that the Bill was originally 
designed to remove; and, although it may have 
been too drastic in character, and too crude in con- 
struction, it, at any rate, promised to accomplish 
this purpose most effectually in the form in 
which it was read a third time in the Commons 
by 224 to 50. But, as it now stands, it can 
hardly beseriously argued that the measure does any- 
thing of the kind. The omission of the word ‘‘ mis- 
leading” is fatal to its efficiency. It is, we are 
aware, contended by many that there are few 
cases to which the Bill would have applied if 
the word ‘‘ misleading” had remained, that would 
not be covered by the word ‘‘ untrue,” in the sense 
in which it has been interpreted by law. No 
doubt it is desirable to be as precise and exact as 
possible in a penal measure, and valid objections 
may be made to the term ‘‘misleading” as vague 
and incapable of definition. But ‘‘ untrue” must 
be equally inexact if it is to apply, as we are told 
it will apply, to expressions which are calculated to 
induce others to act in a certain direction, not by 
actual misstatements, but by leaving delusive 
inferences to be drawn by the unwary. How 
will the suppressio veri be met by the Act? 
The Lord Chancellor’s amendment, which obviated 
the necessity for any director making inquiry as to 
the competence of an expert, has very properly 
been severely criticised and rejected by the Com- 
mons. It was merely puerile to contend that the 
old law was sufficient to meet cases of the kind. 
Mines, for instance, are commonly floated on the 
faith of reports which would not bear the least 
investigation. Yet as the law stands, unless the 
deluded shareholders are prepared to prove con- 
spiracy, they have, in too many cases, practically 
no remedy against the promoters and shareholders. 
Why should not directors be required to vouch the 
competence of their advisers? It seems to us 
most unfair to contend that the case is properly 
met by enabling them to say: ‘‘ We are as much 
deceived as you are. We believed the report 
to be true.” Promoters and directors occupy, or 
should occupy, a sort of judiciary relation with 
regard to their shareholders, and it is no hardship 
whatever to require them to, at least, vouch for the 
competence of those who make reports, or give the 
opinions, on the faith of which they ask the public 
to invest their money. Lord Bramwell, while 
guarding himself against agreeing with the Lord 
Chancellor’s amendment, declared, during the third 
reading debate in the Lords, that if a director had 





to confess in the witness-box that he had not made 
inquiry as to the competency of his expert, he 
‘*would be held liable to have by implication 
uttered an untrue statement.” But the very object 
of the amendment was to hold him harmless if he 
had made no inquiry, and, with every respect for 
the opinion of such a distinguished judge as Lord 
Bramwell, we think, if he is correctly reported, 
that he must have made the remark under a mis- 
apprehension. Obviously no director could by 
implication, or otherwise, be held to have made an 
untrue statement when he was relieved from any 
necessity for making a statement at all. The report 
of the expert might be exceedingly misleading, 
but so long as there were reasonable grounds 
for believing it to be true, that is, provided it did 
not contain any patent misstatement, the promoters 
and directors are to be held harmless. If under 
any circumstances the public have a right to expect 
that those who are offering them shares in any 
undertaking have made full investigation and in- 
quiry, it is surely as to the capabilities of technical 
advisers whose work lies behind the scenes, and 
whose views have necessarily to be taken on 
trust, or on the faith of those who vouch them. 
It is therefore satisfactory to know that the Act 
is decisive on this point. 

The only way of getting at the real necessities of 
a case of this kind is by asking ourselves what is 
the real reason the public are so easily defrauded, or 
if the word is offensive, deluded. It is plain and 
notorious that any company can be floated provided 
it is backed by a few good or showy names. Given 
a few peers, baronets, members of Parliament, 
Queen’s counsel, aldermen, and so on, ready and 
willing to lend their names to an undertaking, and 
it is a matter of course that the capital should be 
subscribed. The public refuse to learn wisdom by 
experience. They are blind to the fact that in 
these days of cheap money few ‘‘ good things” go 
a-begging. They swallow, perhaps greedily, the 
specious offer of self-confessed rogues, in the faith 
that the respected figure-heads who consent to 
father the undertaking, know something about it. 
Apart from the present Bills, altogether there is 
room for legislation in the interests of shareholders. 
The writer knows of one case—there are many 
such—in which a distinguished ornament of the 
legal profession is a director of some dozen or 
twenty companies. It is simply out of the ques- 
tion that he can be said to have even satisfied him- 
self as to their prospects, much more to have made 
adequate or reasonable inquiry. It is equally out 
of the question that he can attend to their affairs 
at all adequately. The case is no solitary one. It 
seems indeed to be high time that the morale of the 
rofession of a director were improved, if not by 
egislation, by the force of public opinion. The 
Directors’ Liability Act will, however, do some 
good if it induces a more healthy view as to the 
duties as well as the liabilities of directors. 





THE BRITISH ASSOCIATION. 

Tue forthcoming sixtieth annual meeting of the 
British Association for the Advancement of Science, 
which will be held at Leeds from the 3rd to the 
11th of September, already gives promise of becom- 
ing a successful gathering, and several distinguished 
foreign men of science have intimated their inten- 
tion of attending. 

It is not often that the British Association visits 
a town so exceptionally well suited to its require- 
ments as is the town of Leeds. It has, in the first 
place, in its splendid Town Hall one of the noblest 
reception rooms in the country, and the various 
sections will be thoroughly well housed within an 
easy walking distance of the reception room, the 
fine buildings of the Yorkshire College of Science 
accommodating several of them. 

The manufactures carried on in and around the 
town of Leeds are exceptionally interesting on 
account of their varied nature. Besides being the 
centre of the manufacture of woollen cloth, flannel, 
and worsted, it has in its immediate neighbourhood 
several large iron works, where many kinds of iron 
are manufactured from clay ironstone, and in Leeds 
may be seen the manufacture of stationary and loco- 
motive engines, pumps, tools, machinery for every 
class of industry, small arms, weighing and testing 
machines, and looms. Here also are carried on the 
industries of dyeing and bleaching, tanning and 
leather dressing, brewing, soap making, spinning 
and weaving of flax, paper making in all its 
branches, chemical works, and milling and sawing 








of timber, and most of the establishments con- 
nected with the above industries will be open for 
inspection to the members and associates of the 
Association. 

Those whose tastes lead them to prefer nature 
to industrial arts, or archeology and architecture 
to manufactures, will find the neighbourhood of 
Leeds rich in old castles and abbeys, and within 
easy reach of the town is some of the finest of the 
Yorkshire scenery, while the fine seaside resorts of 
Scarborough and Whitby are within a three hours’ 
journey. 

The following are the officers for the present 
year: President, Sir Frederick Abel, C.B., D.C.L., 
F.R.S. ; vice-presidents, the Duke of Devonshire, 
K.G., F.R.S., the Marquis of Ripon, K.G., F.R.S., 
the Earl Fitzwilliam, K.G., the Bishop of Ripon, 
D.D., Sir Lyon Playfair, K.C.B., M.P., F.R.S., 
Mr. W. L. Jackson, M.P., the Mayor of Leeds, 
Sir James Kitson, Bart., M. Inst. C.E., and Sir 
Andrew Fairbairn. General treasurer, Professor 
A. W. Williamson, F.R.S. General secretaries, 
Captain Sir Douglas Galton, K.C.B., F.R.S., and 
Mr. A. G. Vernon Harcourt, F.R.S. Secretary, 
Mr. A. T. Atchison. Local secretaries, Mr. J. 
Rawlinson Ford, Mr. Sydney Lupton, Professor 
L. C. Miall, and Professor A. Smithers. Local 
treasurer, Mr. E. Beckett Faber. 

The sectional presidents are as follows: A 
(Mathematical and Physical Science, including 
Meteorology), Mr. J. W. L. Glaisher, F.R.S.; B 
(Chemical Science), Professor T. E. Thorpe, 
F.R.S.; C (Geology), Professor A. H. Green, 
F.R.S.; D (Biology), Professor A. Milnes Mar- 
shall, F.R.S.; E pla Lieut.-Col. Sir R. 
Lambert Playfair ; F (Economic Science and Sta- 
tistics), Professor Alfred Marshall; G (Mechanical 
Science), Captain A. Noble, F.R.S.; and H 
Caren Mr. John Evans, V.P.R.S., 

S.A, 


The public business of the meeting will com- 
mence at 8 o’clock on Wednesday evening, Sep- 
tember 3, when the outgoing President, Professor 
W. H. Flower, C.B., FERS, will resign the chair, 
and Sir Frederick Abel, the President elect, will 
assume the presidency and will deliver the in- 
augural address. The business of the sections 
will begin at 11 a.m. on the following morning, 
and in the evening of the same day there will be a 
reception and conversazione given by the Mayor of 
Leeds. On Friday evening, September 5, a lecture 
on ‘*Mimicry” will be delivered by Mr. E. B. 
Poulton, F.R.S. On Saturday evening the usual 
lecture to working men will be given by Professor 
John Perry, F.R.S., and on the Monday evening 
Professor C. Vernon Boys, F.R.S., will discourse 
on ‘‘Quartz Fibres and their Applications,” and 
on Tuesday evening the Association soirée will be 
given in the Town Hall. The concluding general 
meeting will be held on Wednesday afternoon, 
September 10, at 2.30 p.m., on Saturday, the 6th, 
and Thursday, the 11th, there will be excursions 
to places of interest in the neighbourhood, It 
is hoped that under the auspices of Section G 
(Mechanical Science), a trip to Edinburgh will be 
arranged for the purpose of enabling the members 
to visit the Edinburgh Exhibition, and to inspect 
the Forth Bridge. 

Of papers connected with engineering science, 
the following have been promised for Section G : 

‘“*On Steam Lifeboats,” by Mr. J. F. Green ; 
‘*On the Manufacture of Netting by the Cutting 
and Expanding of Sheet Metal,’* by Mr. J. F 
Golding ; ‘‘ On the Victoria Torpedo,” by Mr. G. 
Read Murphy ; ‘‘On a Steady Platform at Sea,” 
by Mr. Beauchamp Tower ; ‘‘ On the Measurement 
of Strains,” by Mr. A. Malloch ; ‘‘ On Cable Trac- 
tion on Tramways,” by Mr. W. N. Colam; ‘‘On 
Sluice Gates on Free Rollers,” by M. F. G. N. 
Stoney ; ‘‘On Heavy Lathes,” by Mr. A. Green- 
wood ; ‘*‘The Simplex Brake,” by the Simplex 
Brake Company ; ‘‘ On Factors of Safety,” by Mr. 
Bayley Marshall; ‘‘On Type-Composing Ma- 
chinery,” by Mr. J. Southward ; ‘‘On Diagrams 
Showing the Pressure Exerted in the Recoil of 
Guns,” by Captain Noble (President of the Sec- 
tion) ; ‘*On Servé’s Ribbed Tubes for Boilers,” by 
Messrs. J. Brown and Co. 

The following papers —_ subjects connected 
with electricity will probably come before Section G 
on Monday, the 8th: 

‘©On the Column Printing Telegraph,” by Mr. 
F. Higgins; ‘‘On Lineff's System of Electrical 


* See page 100 ante, 
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Traction,” by Gisbert Kapp ; ‘‘ On Alternate versus 
Continuous Currents in Relation to the Human 
Body,” by Mr. H. N. Lawrance and Dr. Harries ; 
‘*On Electrical Distribution,” by Major-General 
Webber. 

There will probably be papors to be read before 
Section G by Mr. W. H. Preece, F.R.S., by Mr. 
J. W. Barker Starkey, and there will, as usual, bea 
number of local papers which will be duly an- 
nounced in this journal, 





STRIKES IN AMERIOA. 

To political economists there is a wealth of mean- 
ing in the statistics of strikes and lock-outs in any 
great industrial nation, and from such statistics 
valuable lessons may be drawn alike by employer 
and employé. Strikes in America cost the work- 
men on an average two millions sterling per annum, 
exclusive of the sum paid by societies to men on 
strike, and the loss by employers is 1,140,0001. 
yearly, not considering any loss which may be sus- 
tained in custom through the non-delivery of goods 
at the stipulated time and through loss of prestige 
and position in the market. Of course if the men 
are successful they may recoup their loss. It is 
computed that the sum dropped by the striker, who 
ultimately gains his point, is only 4/1. odd, and as a 
general thing he makes this up in 76 days at the 
increased wage. On the other hand the partly 
successful striker takes 361 days ; while he who is 
forced to return to work under the old conditions 
loses all. The figures we have given are not calcu- 
lations. They are the averages. of totals made up 
by the Commissioner of Labour at Washington, Mr. 
Carroll D. Wright, to show the number, zause, effect, 
and cost of strikes in America during six years of 
normal prosperity. The years dealt with are 1881 
to 1886, and some of the figures for 1887 are given. 
The total number of strikes was 3902, involving 
22,304 establishments, and 1,323,203 employés. 
Each strike therefore affected on an average 
5.7 establishments and 339 employés. In 
1887 there were 853 strikes, affecting 4862 esta- 
blishments. The number of establishments in 
which lock-outs occurred in the six years was 3214. 
The number of works affected by strikes was 
greatest in 1886, when in 9861 factories there was 
trouble, or 7.0 to each strike. The ratio of factories 
involved to the number of strikes was lowest in 1885, 
being 3.5, the number being 2284. Of the total 
number of establishments affected 13,13 per cent. 
had strikes in 1881, 9.44 per cent. in 1882, 12.37 
per cent. in 1883, 10,61 per cent. in 1884, 10.24 
per cent. in 1885, and 44.21 per cent. in 1886. It 
is gratifying to note that since the last-mentioned 
year, strikes have been on the decrease, and it is 
therefore regarded by some as the turning point. 

In dealing with the details of strikes, reference 
may first be made to the causes and how they 
were brought about. Labour organisations ordered 
82.24 per cent. of the whole number of strikes, 
while on the other hand 79.18 per cent. of the 
lock-outs were ordered by combinations of managers. 
This may appear as supporting the contention now 
freely put forward that trade combinations are 
injurious to trade, because of their tendency to 
create agitation and strife, but the measure of 
success attending strikes and the means whereby 
the object is attained, must be taken into considera- 
tion, especially in a country where the law of 
supply and demand acts with force. Seventeen 
causes were responsible for strikes in 90.28 per cent. 
of the establishments, leaving 297 causes operative 
in only 9.7 works. Strikes for increase of wages 
occurred in 9439 establishments, and 6229 or 65.99 per 
cent. were successful ; while in 4344 establishments 
the strikes were for reduction of working hours, and 
only 1055 or 24.29 per cent. were successful, and 966 
or 22.24 per cent. partly successful. Opposition 
to proposed reduction in wages developed into 
strikes in 1734 factories, or 7.77 per cent. of the 
total ; while in 1692 cases, or 7.59 per cent. of the 
total, the purpose was two-fold, ‘‘more pay and 
less work.” The average duration of stoppages 
was, for the strikes 23 days, and for the lock-outs, 
28.4 days. Of the 22,304 factories involved in the 
strikes, 60.13 per cent. were closed temporarily, 
and 62.23 per cent. of the 2214 establishments, in 
which there were lock-outs, were also closed. The 
men during the strike had only to rely on combina- 
tion, and the assistance given to strikers in the six 
years amounted to 665,0001., or 111,000/. a year, 
and to those ‘‘locked out” 221,2001., or 36,700. 
per annum. The total for six years is therefore 





886,0001. This, although it may appear large, is 
only 8.38 per cent. of the wages lost by the men 
through non-attendance at work. In another 
direction, too, they were losers. Before the strikes 
the men employed in the establishments involved, 
numbered 1,660,835, and after the strikes there 
were 25,788 less, and 103,038 were men new to 
the work, while 37,483 were entirely new hands 
from other parts, or 36.38 per cent. of the old 
hands. These are disadvantages which must be 
weighed in the balance against the immediate gain 
in respect of wages, and to this latter gain we may 
now refer. Of the 22,304 establishments involved 
in the six years’ strikes, suocess followed in 10,375 
factories or 46.52 per cent., while partial success 
was attained in 3004 or 13.47 per cent. There was 
failure in 8910 cases or 39.95 per cent. In the 
3214 *‘lock-outs,” 25.47 per cent. gained their point, 
8.58 per cent. were partially successful, and the 
remaining 60.48 per cent. failed. The number of 
personssuccessful was518,583, those partly successful 
143,976, those who failed 663,396. The percentages 
of successes was 39.19 per cent. of employés against 
46.52 per cent. of factories ; while the relative per- 
centage of failures was 49.91 per cent. of persons 
and 39.95 per cent. of establishments. 

The loss to each employé on an average was 81., 
and in reckoning the profit and loss of a strike, 
various considerations, as we have already stated, 
must be taken into account. The chances of losing 
work in the establishment is about 1 to 3 owing to 
the introduction of new hands ; during the strike 
the net loss, after deducting trades union allow- 
ance, is 91 per cent., while the gain, even to the 
successful striker, who, on the six years’ average, 
lost over 41., is an increase on his wage of 2s. 14d., 
according to the mean of all strikers in six years, 
and it takes him 76 days to recoup his loss. 
The chances of success, too, are but one in 
two cases. To the partly successful striker, 
whose loss is nearly 91., the gain is an in- 
crease of ls. in wages, and it takes him a year 
and a half of working days to make it up. 
The chances of partial success are 1 in 8. 
Taking the two together the average wage loss on 
an average of six years was about 5l., and the 
addition to wages 2s., so that the time required to 
recover the amount would be 99 working days. 
The total loss to employers in six years was 
6,832,763/., and to employés 11,994,4881., together 
18,827,251. 

The building trade furnished 6075 establishment 
strikes, tobacco works 2959, mining 2060, metals 
and metallic factories 1570, and these, with boot, 
clothing, brickmaking, cooperage, food preparation, 
furniture, lumber, stone, and transportation esta- 
blishments, made up 89,48 per cent. of the factories 
subjected to strikes. 





ENGLISH PORTS FOR THE 
AMERICAN TRADE. 

THE question of landing-places for Transatlantic 
voyagers continues to engage attention in the public 
press, and in the ports vitally affected, the matter is 
regarded of urgent importance. Some time ago 
one of the Atlantic steamers called into Milford 
Haven and landed a large proportion of her pas- 
sengers, and as the Great Western Railway Com- 
pany conveyed these to London considerably 
within the time which would otherwise be taken 
had the voyage been continued to Liverpool in the 
ordinary course, many feared that Liverpool would 
be supplanted, particularly in view of the disad- 
vantages of the ‘‘bar.” But the Mersey Dock 
Board and their engineer, Mr. Lyster, have been 
working steadily towards the maturing of plans 
to afford the Atlantic liners greater conveniences, 
and now very extensive alterations are in progress. 
Queenstown has also been considering her position 
in view of the possibility of Government being in- 
duced to have the mails carried by the Transatlantic 
lines on to Milford, instead of being handed over to 
the railway authorities at Queenstown for trans- 
mission vid Kingstown and Holyhead to London. 
Mr. Barry, engineer to the Cork Harbour Board, 
has, at the request of the Board, made a report on 
the relative merits of Queenstown and Milford, and 
in it he admits that as regards the distance between 
Roche’s Point and London, Milford has the advan- 
tage, the Milford route being about 100 miles 
shorter than that vid Dublin and Holyhead. This 
advantage, it is calculated, would represent in point 
of time a saving of nearly three hours, with weather 
and other circumstances in favour of Milford. Such 





favourable conditions, however, the Queenstown 
authorities contend cannot be calculated upon, and 
would probably be rather the exception than the 
rule. Notwithstanding the important geographical 
position of Milford, the Queenstown route has 
advantages for the carriage of American mails which 
no money outlay at Milford can destroy. The 
advantages are mainly due, first, to the’ shorter sea 
passage vid Kingstown and Holyhead, and, in the 
second place, to the absence, as regards Queens- 
town, of the dangers of navigation said to affect 
Milford. The approaches to Queenstown from the 
sea are, Mr. Barry says, much safer than the 
approaches to Milford. The soundings outside 
Queenstown are most reliable, and there is a good 
anchorage. At Milford the outside dangers are 
numerous, with strong tides and no safe anchorage. 
If a vessel in thick weather miss the Smalls Light, 
eighteen miles from St. Anne’s, she is unable to 
identify her position, the soundings north and south 
being nearly the same, and she may encounter 
dangers, several of which exist between the 
Smalls and St. Anne’s. These difficulties of 
navigation would present a serious obstacle to 
a regular mail service vid Milford, and would, 
the engineer believes, more than outweigh 
the apparent advantage of the lesser total 
distance to London possessed by Milford over 
Queenstown vid Dublin and Holyhead. The rela- 
tive merits of the two ports have been discussed 
solely in the interests of London, but the fact of 
the Dublin and Holyhead route affording a better 
service than the Milford one could do for Liver- 
pool, Manchester, the North of England, and 

cotland should not be lost sight of. Holyhead 
has been spoken of as a possible rival to the present 
ports, and the London and North-Western Railway 
Company have shown a disposition to make im- 
provements there. They enjoy the advantages of 
the present route, carrying the mails from Kingston 
and the passengers from Liverpool, but were the 
route changed to Milford, both advantages would 
be minimised, the Great Western Company securing 
the benefits. The North-Western, therefore, desire 
to have two strings to their bow. The Liverpool 
authorities, as we have already hinted, will guard 
their interests carefully, and we fancy it will be a 
very difficult matter to alter the present arrange- 
ments for Transatlantic liners. The improvements 
at the Mersey include the dredging of the bar by 
sand-pumping appliances, which we described in a 
recent volume, and the extension of accommodation 
at the Canada and Huskisson Docks by the deepen- 
ing and lengthening of the Canada lock, the 
straightening and lengthening of the west quay of 
the Canada Dock, and the construction of a new 
branch dock out of the east side of the Canada 
Dock parallel to the Huskisson branch docks. 
Extensive additions to sheds are being made. 
These improvements form part of a great scheme 
for the provision of accommodation for the At- 
lantic trade. The construction of a series of 
depéts for petroleum in bulk on an estate adjoin- 
ing the docks and four large storage tanks are in 
progress. The tanks are to be of the following, 
capacities, viz.: One of 3000 tons, one of 2500 
tons, and two each of 2000 tons. The tanks are 
intended for the reception of oil to be pumped from 
tank ships, and from the docks, pipes will be laid 
to the main tanks placed on a terrace cut in the 
face of the riverward slope of the Parkhill estate at 
a level of about 15 ft. above the quay. Each tank 
is to be surrounded with a substantial wall forming 
a moat capable of containing the whole contents of 
the tank, this being intended to secure the safety of 
the low-lying quays in case of the contingency of a 
serious accident of any of the tanks. On the same 
level as the tanks there will be yards for the 
storage of barrels, and on a terrace at a levei of 
about 11 ft. below this there will be a second terrace 
forming a platform for the filling of barrels from the 
tanks, whence they will be removed by wagon or 
cart on a railway and roadway adjoining the river 
wall. The engines and pumps by Messrs. J. and 
H. Gwynne, and the boilers and economiser by 
Messrs. Joseph Foster and Sons, have been com- 
pleted. Owing to the increase in the cattle trade 
extensive additions have been made at the lairage 
premises and the abattoirs. 





WARSHIPS OF THE WORLD. 
NotwitHstTaNpDIné the predictions of socialists of 
the Bellamy and other schools, Britons, and indeed 
the people of all nations, are taking an increasing 
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interest in warships, not necessarily because they 
are inclined to be belligerent, but for the measure 
of security which these warships guarantee. The 
publication, therefore, by Lloyd’s Register of 
Shipping of the ‘“‘ Warships of the World,” with 
statistical and other information regarding all 
navies, will be welcomed. Although the title in- 
cludes only warships, a vast amount of other in- 
formation is given as to shipping. There is, for 
instance, a record of the vessels belonging to each 
country in the world and still in existence, the 
number of merchant vessels recently added to the 
fleets, the number of vessels built by each country, 
full details of all canals, wet docks, tidal basins, 
harbours, quays, &c., in the world, and of all 
graving docks, floating docks, pontoons, slip- 
ways, in the United Kingdom, and other informa- 
tion generally interesting ; but particularly valuable 
to those associated with the maritime industry. 
Mere figures can never adequately represent the 
comparative strengths of navies, there being so 
many details affecting efficiency in action. The 
following figures, however, may be interesting : 
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The relative extent of coast line to defend also forms 
an element in the comparative strength of the 
fleets, and here again Britain shows a deficiency 
owing to the widespread character of the empire. 
Speed is of strategic importance, and one or two 
figures on this score may be given : 
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The largest vessels included in the British total of 
20-knot ships are the Blake and Blenheim of 9000 
tons and 22 knots speed, with 9}-in. guns. France’s 
largest will be the cruisers Dupuy de Lome and 
Amiral Jaures of 6300 tons and 20 knots speed. The 
two latter vessels are being built at Brest and Roche- 
fort respectively. Germany has two small torpedc 
catchers of 22 knots, and Italy several of 21 knots 
speed, while Austria has three of 23 knots speed. 
Spain is building several large cruisers of 20 knots 
speed, and has the Reina Regenté of 21 knots 
speed, and two sister ships incomplete. It seems 
only natural to state in this connection that 
sixteen merchant vessels are given as able to 
steam at a speed of over 19 knots, several of them 
at 21 knots, and others are forthcoming. Of this 
number nine are Atlantic vessels, three Hamburg- 
American liners, two White Star, two Inman, and 
two Cunard liners, while the remainder are paddle 
steamers on the Channel, eight between England 
and the Continent, and two to the Isle of Man. 
Since this Table was completed, however, several 
steamers are to be added, the Stranraer boat Prin- 
cess Victoria, the Belfast steamer Adder, and the 
twin steamer of the London and South-Western, 
just completed. Besides, the Princesse Henrietta 
and Josephine are not included. Only one of the 
fast merchant vessels has been built abroad, the 
Augusta Victoria at Stettin. 





Locomotives IN FrancE.—The Franco-Belgian Com- 
=a has obtained an order for twenty locomotives for the 
Western of France Railway. 





NOTES. 

Tue New Quick-Actinag WESTINGHOUSE Brake. 

In the Railway Annexe of the Edinburgh Exhi- 
bition will be found a very complete apparatus 
showing the action of the Westinghouse quick- 
acting brake on a train of thirty vehicles. On 
account of the small available space, the thirty sets 
of apparatus have been disposed vertically, and the 
main pipe, of which about 38 ft. is added for each 
carriage, forms a system of vertical tubes against 
the wall of the building, the ends of the pipes being 
provided with the couplings and cocks which are 
generally found between railway carriages. Against 
one of the posts of the building is fixed a driver’s 
brake valve of new construction, which is claimed 
to be a great improvement over the driver’s valve 
at present in use. With this valve all the brakes 
of the thirty sets of apparatus can be put hard on 
in one second, the full meaning of which will be 
appreciated when we state that the total length of 
train pipe between the valve and the last brake 
cylinder is 1100 ft. On the other hand, by moving 
the valve slightly the brake-blocks of the whole 
thirty set of apparatus can be kept just pressing 
against the train wheels, and the retarding power 
regulated with the utmost nicety. This new quick- 
acting brake has given such excellent fine results in 
the working of freight trains in the United States, 
that it is being very generally adopted by the prin- 
cipal railway companies there. It has, moreover, 
been adopted in preference to the ordinary form of 
the brake by the Baden, Wurtemburg, Bavarian, 
and Hungarian State railways, as well as by all the 
Swiss and Italianlines. In this country the North- 
Eastern Railway are adopting it. 


Russtan Roaps To ARMENIA. 

It is expected in Russian official circles that one 
of the results of the Kaiser’s visit to Krasnoe Selo 
will be the assignment by Germany of a free hand 
to Russia in putting down misrule in Armenia, and 
annexing Erzeroum as a counterpoise to the terri- 
torial gains of Germany, Italy, France, and England 
in Africa. Such an invasion of Asia Minor would 
be attended with none of the engineering difticulties 
that blocked the Russian advance upon Kars in 
1877. That famous fortress is connected by a 
series of good military roads, constructed at a great 
expense by the most competent engineers, with 
Tiflis and Batoum, while forward roads have been 
completed to within a short distance of Erzeroum 
and other Turkish frontier points. No railways yet 
exist in the region ; nevertheless the railway engi- 
neer has altogether changed the aspect of the inva- 
sive problem and rendered it relatively easy to 
accomplish. In 1877 there was onlya railway from 
Poti to Tiflis, and the Turks commanding the sea 
and holding Batoum, rendered it useless for the 
conveyance of troops and stores from Russia to the 
seat of war. They had, therefore, to be sent by 
road from Vladikavkaz and cross the Caucasus on 
foot. The Russians now have a railway from Baku 
to Tiflis, so that if the Poti line were again blocked, 
soldiers and munitions of war could be readily sent 
from Russia to Kars vid the Volga and Caspian. 
Thanks to the Transcaspian Railway, again, Central 
Asian troops could be sent to the seat of war in 
Asia Minor if required. North of the Caucasus the 
completion of the Novorossisk- Vladikavkaz Rail- 
way would now permit of troops being sent vid the 
direct Vladikavkaz route by two railways instead of 
one. In the matter of communications, therefore, 
Russia enjoys great facilities for occupying 
Armenia, while her naval superiority over Turkey 
in the Black Sea gives her the power of using 
Trebizonde and other Turkish marine routes, in the 
event of war. It is characteristic of Turkey that 
no such engineering activity can be found on her 
side, in spite of the thirteen years that have elapsed 
since the last Russian advance. 


A Nava Exursirton. 

It is intended to hold a Naval Exhibition next 
year in the building at Chelsea now occupied by 
the Military Exhibition. The proposal appears a 
happy one, for certainly there is no subject which 
affords better scope for an exhibition than the 
Navy. Happily, too, the business bids fair to be 
conducted in an energetic and business-like manner. 
A strong council has been formed, a meeting having 
been held on Monday last at the Admiralty, when 
Lord George Hamilton was in the chair. Admirals 
Sir W. Dowell, Sir G. H. Richards, and several 
other distinguished officers were present. Among 
other well-known persons also present were Sir 





Nathaniel Barnaby, Mr. W. H. White, Sir E. Birk- 
beck, Prof. Laughton, Dr. W. Anderson, Mr, A. B. 
Forwood, Mr. Ashmead Bartlett, and Mr. W. H. 
Christie. The Queen has consented to become patron, 
and the Prince of Wales will be president, the Duke 
of Edinburgh being vice-president. Admiral Sir 
W. Houston-Stewart is to be chairman, Admiral 
Sir W. M. Dowell vice-chairman, Mr. Forwood 
honorary treasurer, and Captain Jephson honorary 
secretary. A guarantee fund of about 25,000I. 
has already been promised. On the whole it would 
seem that the prospects of the Naval Exhibition 
are most encouraging. The success of his Royal 
Highness the Prince of Wales, in connection with 
previous exhibitions, is well known, and the chair- 
man of the committee, on whom the main burden 
of the work will fall, is an exceptionally good man 
for the post, as was proved during his double 
term of service as Controller of the Navy. The 
historical section is likely to be one of great in- 
terest, and doubtless the Government departments, 
seconded by the various contractors for material, 
will take care that the modern side will also be well 
represented. It is to be hoped that the mercantile 
marine will also find a place, but that doubtless 
will be a question of space. In any case the big 
liners should be represented in their function 
of auxiliaries to the Navy. We cordially wish 
the new venture success ; and that it may as well 
represent its subject as did the Fisheries Exhibi- 
tion ; which we look on as one of the most perfect, 
if not the most perfect exhibition in this respect, 
ever held in this country. 


THE Navat MANncuvres, 

The naval manceuvres of this year have been 
wanting in those exciting incidents which have 
marked previous demonstrations of this kind. The 
plan of the manceuvres to a great extent fore- 
shadowed this. ‘‘ The enemy” this year, as repre- 
sented by the squadron under the command of 
Admiral Sir Michael Culme-Seymour, was set the 
task of establishing itself on some trade route, the 
supposition being that if successful, the mercantile 
ships following that route would be captured, or 
at any rate that the route would be closed. 
Admiral Sir George Tryon was again engaged 
in the manceuvres, being in command of the 
‘British ” fleet. Hewas, of course, given a supe- 
riority of ships, whilst his adversary was given 
twenty-four hours’ start. The net result has 
been that the enemy has disappeared into space. 
Presumably he has established himself on some 
trade route, certainly he has successfully fulfilled 
the second part of the task set him by the ofticial 
programme ; namely, to avoid a general engage- 
ment. The mancuvres, it. must be remembered, 
lasted only for a period of ten days, finishing on 
Monday last. No doubt much mischief might be 
done on a “trade route” in ten days, supposing 
the attacking ships were sufliciently near the ends 
to make sure of meeting a majority of ships. That 
is exactly the place, however, where the commander 
of a weaker fleet would be least likely to find himself 
let alone. In times of war merchant vessels would not 
be likely to stick to the beaten tracks, and cruisers 
would have to scatter wide to get a chance of secur- 
ing prey. Where Admiral Seymour has gone 
remains to be shown. So far it would seem, look- 
ing at the matter from a strategical point of view, 
that the manceuvres of 1890 are a failure; but 
doubtless they will bring many practical lessons. 
After all it is little that can be learned of naval 
tactics by sham warfare, but much can be learnt 
as to the behaviour of ships, and more especially 
their machinery. In order to compass this, how- 
ever, there must be a semblance of engagement ; 
chasing and running away, with the banging of 
guns and launching of torpedoes in order to set 
nerves tingling and blood coursing as it would be 
in an actual engagement. Nothing of the kind has 
been seen this year, and as to whether the ships 
have generally well stood the test of such stress 
of action as was thrown upon them is a fact which 
we may learn some day; unless the Admiralty 
again pursue the unfair course of last year, and 
not let those who pay the bill know how far they 
have obtained good bargains for their money. 


MINING IN THE WITWATERSRAND DistTRICT OF 
Soutu AFRICA. 

Considering the comparatively recent date at 
which gold mining was commenced on a large scale 
in the Witwatersrand district of South Africa, 
splendid progress has been made, and this is par- 
ticularly the case in those matters which indicate 
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progress in civilisation. Those who were tempted 
from the mother-country have not, as of old, made 
the search for gold subservient to all other con- 
siderations. The amenities of life are more heeded 
now than in the days of Californian and Australian 
prospecting, and, to quote the words of a traveller 
who has just returned from the district, and lec- 
tured at Brighton the other day, the degree of 
elegance and fashion prevailing in society at that 
town is very surprising. One other hopeful sign of 
the times is the starting of the Witwatersrand 
Mining and Metallurgical Review, devoted to South 
African gold mining. It is an unpretentious publi- 
cation, but the articles, although not numerous, 
are practical, and are such as to further the ap- 
plication of science in mining. In the current 
issue, which has been sent us, the managing editor, 
Mr. E. P. Rathbone, has an outspoken article 
on ‘* Mine Management,” with particular reference 
to South Africa. Insufficient remuneration resulting 
in unsatisfactory management, is the key-note of his 
article, and this must be regarded as a sound econo- 
mic principle. Men ignorant of the practical side 
of mining, although perhaps acquainted with the 
conditions prevailing in Africa, have generally been 
appointed managers. In many cases they have 
gained experience, but it has been at the expense 
of ‘‘too sanguine shareholders.” There can be no 
doubt that if there is one thing more fatal than 
another to the goldmining industry it is ‘‘the 
amateur management of gold mines by directors.” 
Competent managers can easily be got if they are 
sufticiently paid. The surest sign of competency, 
too, is found inthe manager who can make a mine 
pay where the margin of profit is only obtainable 
by the greatest attention to the details of work, 
keeping a strict control of expenditure and of every 
ton of reef mined and milled. This is evidenced by 
the returns on capital invested in some low-grade 
mines. In order to mine and mill profitably in 
the ‘‘Rand” district, Mr. Rathbone thinks it 
should be done on a large and generous scale, 
having the utmost regard for the actual cost of 
working with each department. There is the gold 
to mine, and a supply of coal, water, and labour. 
What is wanted is a good practical manager, a 
thoroughly competent reduction officer or mill 
manager, a secretary to keep systematically a 
record of all work, and of course, capital. Other 
articles in the magazine deal with the application 
of electricity to mining, with crushing, amalgamat- 
ing, and diamond-washing plant, &c. 








THE COST OF STEEL. 


AN interesting report has just been presented to the 
States Government by Mr. Carrol D. Wright, Labour 
Commissioner, as to the relative cost of producing pig 
iron, steel ingots, steel rails, &c., in America, Great 
Britain, and the Continent, and from this report we 
take some figures regarding the production of ingots 
and rails. It should be stated at the outset that the 
figures do not represent the average of aggregates of 
all, or even a number of works in the continents and 
Great Britain, which would have been more reliable. 
Mr. Wright has contented himself with representative 
works in each country, and slight allowances have to be 
made for efficiency ornon-efficiency in plant and manage- 
ment. In the case of Great Britain two works were 
taken in connection with steel ingots. We have chosen 
the larger of the two. In the case of the smaller works 
the cost perton of ingots was a fraction over 3/., whereas 
in the other case, as will be seen from the appended 
Table, the cost was a trifle over 2/. 16s. The cost on the 
Continent, on the other hand, was over 4/. 15s., and in 
America 4/. 10s. The cost of material, too, is less in 
Great Britain ; but the difference is not quite so great, 
being nearly 2/. 10s. in Britain, 4/. 3s. on the Conti- 
nent, and 3/. 18s. in America, where a larger quantity 
of scrap is obtained. Labour and fuel are dearer in 
the two continents, but in Europe the fuel is costlier, 
so also are supplies and repairs. One other noteworthy 
feature in the Table appended is the greater production 
per converter in America, where 479 tons are produced 
per day from two converters, against 211 on the Conti- 
nent, 170 in Great Britain in the case cited, and 191 in 
the smaller works to which reference has already been 
— The exact figures are given in the following 
Table : 

Cost of Producing Steel Ingots. 
Great 
Britain. 
Days running , ee 
Number of converters ... 6 
tons 
68,451 
511 


United 
States. 
244 

2 


Continent. 
293 
2 


tons. 
116,080 
479 


tons 
61,932 
211 


Total production ... 
Product per day ... 





Proportion of Materials Used. 
Ib. lb. Ib. 


2331 2200 
rap s Seb 2628 422 
Ferro and spiegel... 73 


Pig iron 
155 
Cost per Ton of Ingots. 
£ 


152 


£ 


| 4.151 | 
jai) 


-017 


4.134 
136 
-031 
-238 

224 

* 


2.114 
113 
269 

2.496 
-021 


2.475 
112 
-010 
-064 
151 
-001 


2.813 4.763 
* Included in officials and clerks, 


In the subjoined Table dealing with the cost of steel 
rails the same difference in the production calls for 
notice, the product in the works taken in America and 
on the Continent being greater than in Great Britain; 
while the cost per ton of steel rails is much less in this 
country than abroad, being 3/. 14s. odd in Britain, 5/. 8s. 
onthe Continent, and 5/. 10s. odd in America. Of course, 
as we have already said, the efficiency of the plant is 
a material consideration. The similarity of the cost 
of labour and fuel in Britain and America is remark- 
able ; but as in the case of steel ingots the Continental 
producers pay more for their labour and fuel. The cost 
of supplies and repairs in America and the Continent 
is greater than in this country. Another feature 
in the Table is the quantity of scrap left over by 
British producers, valued at about 10s. per ton of rails, 
which is greater even than the actual cost of rolling 
the blooms to rails. English makers use 350 lb. more 
material per ton of rail. On the Continent the scra 
left is worth 6s., and in America 3s. 6d. It is to be bet 
that in the Continental works cited, ingots are used, 
while in the other two cases blooms are rolled. The 
figures are as follows: 


Cost of Producing Steel Rails. 
— Continent. 
137 148 
tons 
48,193 


tons 
32,926 
326 


240 
Material Used. 


... b 89,687 


Pig iron 
Scrap ses iis 
Ferro and spiegel... 


Total 
Value of scrap 


£ 
3.159 
589 
255 


4.004 
102 





3.902 
-304 
021 
184 
091 
-002 


4.504 


Net cost of material 
Labour... = 
Officials and clerks 
uel... Sak ee 
Supplies and repairs 
Taxes ag aS 


Total 





United 
States. 
Days running 258 


Products be 
Pe per day ... 


tons 
113,460 
440 


Ib. Ib. 
150,540 0b 120,762 
2,700 2,349 2,384 


£ 
3.129 4.763 4.878 
Cost of Rails per Ton. 
£ £ 


3.771 4.995 
492 311 


3.279 4.684 
274 402 
-005 -046 
09 136 
0.69 137 


Ingots or blooms ... 
Pounds per ton 


Cost per ton 


£ 
5.193 
-170 


5.023 
276 
* 


-083 
155 
* 


Material... es 
Less value scrap ... 





Net cost material... 
Labour... cu 
Officials and clerks 
Fuel... nee ss 
Supplies and repairs 
Taxes sue re 





3.717 5.405 5.537 


* Not reported. 


It will be noticed that in both cases the material 
used makes a great part of the difference, but the 
same percentage of difference is observable in the 
other charges, and to show this we give below the 
actual cost of labour, &c., in producing ingots and 
rails, exclusive of material : 


Britain. 
s. d. 2 » 

Steel ingots ... 6 8 12 11 12 5 

» ails 8 9 14 5 10 74 
In the case of American steel rails we have included 
the same charges for clerks, &c., as in ingots. Of 
course in the costs nothing has been included for 

capital charges. 


THE THERMODYNAMICS OF THE AUTO- 
MATIC VACUUM BRAKE. 
To THE EpiToR OF ENGINEERING. | 

Srr,—As you have published a letter in which an 
entirely misleading account is given of a paper of ours 
with the above title which recently — in The 
Engineer (June 27 and July 11, 1890), we shall be glad if 
you will allow us s in which to give your readers 
our own account of the objects and scope of our paper. 

The failure of the automatic vacuum brake to act, upon 
certain occasions, owing to the presence of ice, and the 
fact that upon other occasions water has been found in 
the pipes and other parts of the apparatus, has led to the 
publication of numerous letters and newspaper articles in 
which this water and 
sphere. Ithas been admitted by some writers that water 


Total 


Continent. 


America. 
8. d 


8 








ice have been t to the atmo- 





may sometimes gain access to the brake pipes from pre- 
ventible sources; but the condensation of atmospheric 
moisture has been regarded as an entirely unpreventible 
occurrence, and an attempt has been made to discredit 
the brake on the ground that it is therefore defective in 
principle and always liable to freeze in winter. 

Now, as we stated in our paper, any water which gains 
access to the interior of the brake apparatus ‘‘can only 
be condensed steam which has leaked from the ejectors 
used to create the vacuum; or it has been introduced 
from carelessness or malice.” All that is necessary to 
prevent the entrance of steam is a proper arrangement of 
the stop-back valve between the ejector and the main 
train pipe of the brake; so that the condition necessary 
for the disappearance from the automatic vacuum brake 
returns, of all cases of failure caused by water or ice 
getting into the pipes, cylinders, and valves, resolves 
itself into a simple question of mechanical construction. 
Such being the case we considered it desirable, in the 
public interest, that the fallacy of the atmospheric con- 
densation hypothesis should exposed and the fact 
made clear, that it is impossible for atmospheric moisture 
to be deposited and accumulated in the automatic vacuum 
brake apparatus under any circumstances whatever. This 
we have done in our paper. We have considered fully 
and minutely the thermodynamic conditions and changes 
of condition which occur in the operation of the brake, 
and we have proved by arguments based upon the re- 
searches of some of the most distinguished scientific in- 
vestigators that the accumulation of atmospheric moisture 
is impossible; we have supported our arguments and 
tried to make the facts more evident by carefully con- 
ducted experiments made in the laboratory and described 
in our paper in minute detail ; and we have finally proved 
the correctness of our conclusions by experiments on a 
larger scale made with complete actual trains, one of the 
train experiments being described in our second article, 
and the other in a letter which appeared in The Engineer 
on August 8, 1890. 

We have shown that the expansion or rarefaction of air 
in the automatic vacuum brake apparatus takes place in 
two distinct ways. When the apparatus is exhausted to 
release the brake the air expands adiabatically and fre- 
quently becomes cvoled below the dew-point; with the 
result that the invisible aqueous vapour is condensed in 
the form of a cloud, which remains suspended within the 
air and cut off from contact with the surfaces of the brake 
apparatus by a layer of cloudless air; this cloud almost 
immediately re-evaporates, because the mass of air within 
the pipes is so small relatively to the mass of metal com- 
posing the pipes that the temperature of the pipes is not 
appreciably affected by the a of the air, conse- 
quently the air remaining in the pipes becomes quickly 
warmed again by heat diffused from the pipes, and having 
been dried by the process of expansion it is able to dis- 
solve far more moisture than exists in the cloud. 

On the other hand, the air which leaks into the brake 
apparatus through the piston-rod glands and faulty 
joints, and which has to be withdrawn at the same rate 
to maintain the vacuum constant, expands freely, without 
performing external work, and therefore without falling 
appreciably in temperature ; ee, none of its 
aqueous vapour is condensed. We found in an experi- 
ment with an actual train that the temperature of this 
current of rarefied air is a fraction of a degree higher in 
temperature than the surrounding atmosphere, and we 
explained the reason for this. We also showed that this 
current of rarefied and dried air has a great —— 
power, and by connecting up a bottle of water between 
the a of two carriages of an ordinary train, 
we evaporated 2? fluid ounces of water in fifteen minutes. 

hose of your readers who wish to verify our argu- 
ments or check our results will, we hope, refer to our 
original articles; but as certain interested writers are 
making it their business to misrepresent us, we think it 
advisable to state : 

1. That we do not dispute, and never have disputed, 
the facts shown by the Board of Trade returns that water 
and ice have been found in the automatic vacuum brake 
apparatus, and that failures have been caused by ice. | 

2. That our paper was written solely to prove that this 
water and ice cannot have been condensed from the atmo- 
sphere. 

3. That we have accounted for the water and ice, and 
have shown that the sources whence they have come are 
preventible ones. Either the water has come from the 
= ge in consequence of the leakage of steam through 
the stop-back valve, which has been badly designed ; or 
steam has leaked through a carelessly made and im- 
properly located joint ; or the water has been maliciously 
introduced. Undoubtedly water which has got into the 
brake apparatus will freeze if the temperature be low 
enough; and nothing we have said can be construed into 
a statement to the contrary. 

L. Arcusutt, F.I.C., F.C.S. 
R. M. Dertty, M.I.M.E., F.G.S. 

Charnwood-street, Derby, Aug. 19, 1890. 





DEFECTIVE BOILER CONSTRUCTION. 
To THE EpIToR OF ENGINEERING. 

Sir,—With reference to the fine set of engravings in 
ed last week’s number, illustrating the engines and 

ilers of the s.s. Kaiser Wilhelm II., there is one point 
about the construction of the boilers, to which I wish to 
draw the attention of those entrusted with the designing 
of marine boilers. ; 

Designs of such boilers occasionally met with prove 
that the forces at work in the boiler when under pressure, 
are not clearly understood by the designers, or, if under- 
stood, they are strangely neglected. ; 

If I am mistaken in what I am about to explain I err 
on the safe side by drawing attention tu a possible danger, 
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which is better than waiting for some appalling accident 
to take place before the danger, if it exists, is realised. 

In the boilers of the Kaiser Wilhelm I. we find the 
combustion chamber tops are fitted with ninety-six 
screwed and nutted forgings, connected to slings extend- 
ing to the boiler shell. 5 : 

ft is evident that the designer has intended these 
slings, &c., to act in tension, and judging from the 
number and diameter, has intended a total tensile strain 
of about 300 tons to be borne by them. re 

To resist this enormous strain no provision whatever 
has been made; all there is, is accidental, and consists in 
the strength of the screw stays at the sides, combined 
with the general stiffness of the flues and boiler tubes, to 
resist the bodily lifting of the whole chamber, to which 
can be added the deadweight, minus displacement of 
water. 

Surely none of these comparatively insignificant resist- 
ances can have been calculated to counteract the 300 tons 

ulling strain of the slings, The natural result, there- 

ore, of this staying is that the outside rows of slings have 
to act as struts, the next row will probably be neutral, 
receiving neither tension nor compression, and the two 
centre rows will pet just as much tensile strain as there is 
compression on the outer rows, the boiler shell acting as a 
girder to resist these different strains. 

The margin of safety may thereby be dangerously 
reduced, and this at a most important point of the boiler ; 
how near it is to danger-point 1s not so easily determined. 

Tf these boilers are actually constructed as shown in the 
engraving and have been tested without showing signs of 
weakness, then the proof has been given that the collaps- 
ing point has not been reached in this case, but T maintain 
that it remains a very weak point in these boilers. 

This case of malconstruction does not stand alone ; it is 
not long since I met with acombustion chamber in a Nav 
type of boiler that was stayed by screw-stays all round, 
except on the top, and there cast-steel girders were em- 
ployed ; now here the girders were exactly as much out of 

place as the sling-stays in the boilers of the Kaiser Wil- 
ae II., the same mistake having been made of neglect- 
ing to provide resistance for a calculated pulling strain. 

n the latter ease the bottom of the combustion chamber 
is in the same unsatisfactory condition as the tops of those 
of the Kaiser Wilhelm IT. 

It would be interesting to know if these boilers would 
‘* conform in every respect to the Board of Trade regula- 
tions” as is remarked about the vessel. 

Yours truly, 
W. H. Martin. 





TRAIN SPEEDS. 
To THE Eprror or ENGINEERING. 

S1r,—I believe there has been hitherto no authentic 
record of an ordinary train attaining 80 miles an hour. 
T have long been of opinion that this speed is occasionally 
reached, though, until the instance quoted below, I had 
never timed a mile in less than 47 seconds, or 764 miles 
an hour. I have repeatedly timed miles in 48 and 49 
seconds, and the persistent way in which engines attain, 
but fail to exceed, this speed on certain lengthy and steep 
inclines, goes far to justify the prevalent belief that it is 
the ordinary limit of speed. 

However, when recently returning from Edinburgh by 
the West Coast route, I recorded no less than 6 miles, 
averaging 80 miles an hour. Three milesdown Shap were 
run in exactly 2 minutes 15 seconds, and three more down 
Grayrigg in precisely the same time. The engine was 
of the President type, 6 ft. 6in. coupled drivers, cylin- 
ders 17 in. by 24 in., and the load about ten coaches, or 
say 120 tons. The line falls 1 in 75 for about 4 miles 
from Shap Summit, then another 14 to 2 miles at about 
1 in 130, after which there is a rise to Grayrigg Summit 
264 miles from Lancaster, where begins a fall of about 
lin 120, continuing for 14 or 15 miles. The following are 
the times as recorded : 


Miles from 


Lancaster. ae m.s. Speed. 
374 Shap Summit (pass) 0 0 
37 Ro ane sa 0 33 
36 1 30 
35 2 18 75.0 
34 3 3 80.0 
33 3 47 81.8 
32 4 33 78.26 
31 as “24 wd 5 21 75.0 

Slack at Lowgill ; apparently for alterations in line. 

23 dea aKa « 1419 
22 15 8 73.4 
21 15 57 73.4 
20 16 45 75.0 
19 
18 18 17 78.26 
17 19 1 81.8 
16 19 46 80.0 
15 20 32 78.26 
14 21 18 78.26 
13 22 4 78.26 
12 22 52 75.0 


The slack at Lowgill may be taken as involving a loss 
of quite one minute. Posts 35 to 32 and 18 to 15 were 
done at an average of 80, posts 20 to 13, or seven con- 
secutive miles, were done at an average of 79, and posts 
36 to 31 and 21 to 12, or 14 miles altogether, were done 
at an average of 78. 

I was sitting in a compartment of an eight-wheeled 
coach weighing about 19 tons. Notwithstanding the 
extraordinary speed the absence of oscillation conclu- 
sively testified to both the carriage itself and the per- 
manent way being in a state which it would be unhand- 
some not to describe as perfection. I except, however, 





from this remark, a piece of line a few miles south of 
Oxenholme, where, for some reason or other, for about a 
uarter or half a minute, the train rocked considerably. 
ut for this trifling exception, there was nothing, so far 
as any motion of the carriage was concerned, to tell the 
passengers whether they were going 80 miles an hour jor 
eighteen. Yours obediently. 
W. C. H. Cuurou. 
6, Carnarvon-road, Barnet. 








CORROSION OF WATER PIPES. 
To THE EDITOR OF ENGINEERING. 

Srr,—Your report of the discussion on this subject 
before the Institution of Mechanica] Engineers at Shef- 
field, calls to mind some of my own little troubles in 
South America. 

In addition to my other duties as locomotive superin- 
tendent of the Chaiiaral Railway, I found myself saddled 
with the responsibility for the water supply of the town 
of Chajiaral. 

This place is situated in the desert of Atacama on the 
coast of Chile, in latitude 26 deg. south, or just outside 
the tropics. As it rains here only for about half an hour 
in twelve months there is no natural supply of fresh 
water, and the railway, for nearly the whole of its 
length, runs along what was at one time the bed of a 
river, which has since retired from business. The former 
existence of a river is obvious from the conformation of 
the ground ; and is proved by the remains of a stone 
implement manufactory, where, ages ago, arrow-heads, 
knives, and other weapons were made by the Indians. 
Many of these implements are indistinguishable in shape 
and general appearance from those found in England and 
on the Continent of Europe. Some of them are more 
beautiful and more finely worked than any I have ever 
seen in the museums at home. Their manufacture must 
have occupied a long period of time and could only have 
been carried on near some river or other supply of water. 
Yet this has been done in a place where at the present 
time no water can be obtained. Even in the case of wells 
situated at a distance of 20 miles from the coast, the water 
is quite salty and unfit for drinking. Under these cir- 
cumstances the only course is to obtain the necessary 
supply by condensation from the sea. The water so 
obtained is supplied to the inhabitants for household 

urposes; we sold from 12/. to 141. worth every day. 

ery frequently large herds of cattle which had come 
over the mountains from Argentina were driven into the 
Maestrawza yard to drink at the long troughs provided 
for the purpose. We charged about 44d. for each animal. 
Occasionally some of these magnificent creatures would 
run wild up and down the workshops and make things 
lively for us. To have some of your men chased round 
and round a drilling machine by a mad bull is not perhaps 
a very dignified proceeding and rather upsets one’s idea of 
discipline as practised in our shops at home. Perhaps the 
best idea of the distillation department and its surround- 
ings when I took charge of them will be conveyed by read- 
ing the following extracts from my report : 


Chaitaral Water Works. 

Complaints having been made about the quality of 
the water supplied by this company, let us in the first 
place examine the state of affairs in and around the dis- 
tillation department, and then proceed to inquire if it be 
possible to make any improvement. 

‘*A very short inspection is enough to show that the 
whole apparatus is in a thoroughly peer aay and filthy 
condition. We will begin with the well No. 1, which has 
been dug in the beach, and from which the bulk of our 
su ply of sea water is taken for the purpose of distillation. 

It is entirely uncovered, and the brink is on a level 
with the soil. In and around this well the following 
articles were discovered: A gentleman’s hat, and six pairs 
of boots ; some cats, and part of a dog; a large number 
of dead fish, three pairs of ry & stockings in a very dirty 
state, three trouser seats, a large quantity of manure, 
and a vast amount of refuse from the copper smelting 
furnaces ; two old shovels, a large number of feathers 
and old bricks, a lot of ashes and scale from the boilers, 
a quantity of putrid sea-weed, one lady’s hat, and half a 
dozen dead sea-gulls, an old fishing net, some dirty old 
sackcloths, old wire fencing, several rusty oil-cans, a 
lady’s dress improver with pads complete, six tons of 
ash-pit refuse, one pair of gentleman’s pants, two metrical 
— of old ropes and a lady’s chemise in fair con- 

ition, one old brass candlestick, one door-mat (very dirty) 
half a pelican, one pair of lady’s stays, hind leg of a 
cow, six dozen straw covers for glass bottles, another 
pair of stays, and a ye of drawers, six old sacks, 
a pair of boots for a little boy, and one gross of 
dead crabs, a large quantity of skin and hair of 
dead pigs, the remnants of a carrion crow, tons of 
bitter salt that had accumulated in working the condensers 
for the last seventeen years; another dead seagull and 
some bedding which had probably been thrown overboard 
from some infected ship and washed ashore ; one leg of 
a pelican, with the claws and part of the flesh remaining, 
a pair of shoes for a little girl, front left leg of a mule, 
portion of a bullock, a goat’s horn, a gentleman’s white 
waistcoat, one dozen old tin kettles, one dozen horses’ 
sweat cloths in very bad condition, one lady’s underskirt, 
vertebra and pelvis of a mule, a horse’s leg (hind), a dead 
seal, badly decomposed ; a pair of bathing drawers, two 
pairs of trousers, and a chafing-pad from a ship’s lifeboat, 
one lady’s bathing costume, and a lot of other things 
which it is not allowable to mention in polite society. 

‘*In working the condensers it is, of course, necessary 
to blow off periodically the brine from the boilers. The 


canal which has been made for conveying this brine away 
is now completely rotten, and all the salt water is 
delivered into a pool situated within a few feet of the 
well, the water in which is twice as salt as that of the sea 








itself. A bank of furnace refuse, 3 ft. high, completely 
revents the brine from flowing away into the sea, and at 
Teast two-thirds of it soaks k into the well, to be 


pumped out in and forced into the boiler over and 
over again. en any pigs die in Chajiaral they are 
brought to this hot-water bath to have their skin and hair 


scraped off. People also bring here large quantities of 
shellfish to cook them in the hot water, they then eat the 
fish and throw the dirty shells into the pool. There are 
millions of such shells lying about. 

‘* Having enumerated these horrors let us now refresh 
ourselves by going inside the works to see how matters 
stand there. 

‘* Here we have another well, which we will call No. 2, 
connected unde und with that just described. There 
are five large cooling tanks placed immediately above the 
stables ; the fumes en these stables settle down into the 
tanks and form most beautiful colours on the surface of the 
water, but do not improve the flavour thereof to any 

reat extent. That nothing shall be lost, the sewage 
rom the stables, after being nicely warmed up by passing 
under the whole length of the boilers, falls direct into 
supply well No. 2. Under boilers Nos. 3 and 4, salt as 
hae as rock had accumulated to a thickness of 10 in., 
leaving only 4 in. for the draught. When the floorin 
between the boilers and the well was lifted the stenc 
was so horrible that several of the men had to retire for 
a little fresh air. The condenser tanks rest directly upon 
the soil, and are surrounded by pools of filth ; this dirty 
water and the leakage from four large boilers also drain 
into the well, thus forming a choice mixture of animal 
vegetable, and mineral poisons, to which the * royal 
blend’ is not to be compared, and from which the dis- 
tillation department is required to manufacture an article 
to be sold under the name of ‘aqua dulce.’ 

** JAMES HORSFALL, 
** Locomotive Superintendent.” 


No doubt some of the animal matters forced into the 
boilers with the feed water would, owing to their volatile 
nature, pass off with the steam and find their way into 
the storage tanks. This beautiful ‘‘aqua dulce,” this 
so-called “‘ sweet water ” (!) was also used for feeding the 
locomotive boilers, and I now propose to say a few words 
on the result of this practice, which has, I believe, been 
carried on for a period of nineteen years. 

Under great stress of business it became necessary to 
light up No. 3 engine, an outside cylinder six-wheel 
coupled tank locomotive, built by Messrs. Diibs in the 
year 1870. While under steam at a pressure of 100 lb. 
per square inch, a small hole was blown through the shell 

late on the right-hand side of the firebox just above the 
ttom ring. Asthe injury was hidden by the framing 
we drilled a 24 in. hole through the frame plate, and then 
found that the firebox plate was eaten away to a thick- 
ness of 7; in. The inside copper plate was as perfect as 
on the day the boiler was put together. A small patch 


(Fig. 1) was put on, and in less than four hours the 
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engine moved out of the shed under steam. It need 
hardly be stated that I should not have allowed this engine 
to be used under anycircumstances unless I had previously 
convinced myself of the splendid quality of the materials 
of which the boiler was constructed. The copper box 
was absolutely perfect, the longitudinal stays were in fair 
condition, and as for the boiler shell it was like one of 
Whitworth’s guns; you cannot burst them, in the sense 
of blowing them to pieces. All you can accomplish is to 
blow a small hole through them and allow the contents to 
escape ; to come ‘‘up the touch-hole” as it were. The 
-_ thing is to know when you have got enough “‘ touch- 
oles. 

In order to keep down the death rate in case “‘ anything 
happened,” we ran the engine a few miles up the line into 
the desert, got up steam, and put our trust in Providence 
and good Yorkshire iron. 
adjusted to a lower pressure and the engine sent out. 
was ry | a@ question of running some little risk or 
stopping the traffic, and we had to keep things moving 
with the materials at our command until our new engines 
arrived. 

No. 5, a small outside cylinder four-wheel coupled tank 
engine. This engine ap to have been a at 
favourite from the first, and like a willing horse, hed bern 
worked almost to death. However, business is business, 
and she had to be trotted out once more. The cranes at 
the mole were formerly worked by a boiler of locomotive 
type The oldest inhabitant did not remember where 
this boiler had come from, or how long it had keen in use, 
or by whom it was made. After a brief interview with 
this moth-eaten venerable institution I flatly declined to 
have anything to do with it at any price. One must 
draw the line somewhere. It was a mass of holes and 
oxide of iron held together by the clothing belts ; if these 
had been removed the whole affair would have crumbled 
~~ like the celebrated ‘‘ one-horse shay.” 

aving received three or four days’ notice that a ship- 
load of coal would require to be unloaded at the mole, 
I decided to use No. 5 engine, connecting the boiler by 


he safety valves were then 
i It 
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long steam pipes to the winches. There were no other 
means available, it was a case of “‘neck or nothing.” 
Before describing the inside of this boiler let me first 
make a few remarks about the very singular effects of 
external corrosion which are owing entirely to climatic 
influences, 

A men of wrought iron left in the open air all night 
will be found next morning covered over with globules of 
water of a dull yellow colour, this colour being due to the 
presence of oxide of iron. On wiping these away a small 
= will be found in the iron where each drop of water 

as rested. A thick coat of good paint will be eaten 
through in this way after two nights’ exposure. Wooden 
sleepers that have been in use for nearly twenty years, 
are as sound as when first put down, while in some places 
the flanges of the rails a upon them have completel 
ee 4 pent It is impossible to keep steel or crane 
bright, even a bunch of keys or the blades of a penknife 
in constant use becomes quite rusty in a few days. Iron 
that has been galvanised fares no better. From a per- 
fectly new wrought-iron water pipe we cut a piece 8 in. 
long in which there were a dozen holes after it had been 
in use no less than a week. It was used for feeding sea 
water into the condenser boiler against about 50 lb. pres- 
sure. In this case the iron was of the most wretched 
possible description. The pipes had obviously been made 
expressly ‘‘ for export.” This was too bad, especially in 
our case, where it was just a matter of life and death to 
keep the condensers going. 

By way of contrast let us now return to No. 5 boiler. 
It is impossible to speak too highly of the fine quality 
of all the materials used in the construction of this and 
the other boilers and engines supplied to this railway by 
Messrs. Diibs. For instance, we cut from a longitudinal 
stay a anes 10 in. long which had received five complete 
twists before it broke. In this sample, although deeply 
=< and reduced by oxidation from 1} in. 2 in. in 

iameter the remaining metal was quite sound. ere, in 


one case, we have a piece of pipe } in. thick melting away 
like sugar in less than a week ; in the other a wrought-iron 
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stay lasting for nearly twenty years without losing a 
article of its “nature.” The tubes in No. 5 boiler were 
sa of excellent quality and stood well although there 
was barely a thickness of ,', in. of metal remaining. The 
smokebox tubeplate had been reduced in thickness to a 
bare 4 in., and where the tubes rested it was as sharp as 
the edge of a knife blade. (See Fig. 2.) 

On the tubeplate we placed a patch covering a group of 
nine tubes, holding the patch in position by nine longi- 
tudinal stays passing through the tubes. A few other 
repairs were done and the engine sent to the mole. It 
would never do to tell everybody what pressure she 
carried, suffice it to say that the coal was successfully 
unloaded and the engine quietly run back to the shop. A 
few days later our No. 2 engine was finished—after re- 
building—when I immediately condemned No. 5 boiler. 
There are limits to the endurance of wrought iron, even 
Yorkshire iron. 

The outcome of all this is: that when soft water of the 
pecular ‘‘ tap” formerly manufactured at Chajaral is used 
for locomotives, the tubes should be of brass, the boiler 
shell, plates, rivets, stays, &c,, of Bowling or Lowmoor 
iron, the firebox should be copper, and I should be in- 
clined to recommend the use of copper for the smokebox 
tubeplate also. Yours truly, 

Jas. HORSFALL. 

Gorton, Manchester, August, 1890. 





MISCELLANEA. 

THE quantity of coal raised in New South Wales in- 
creased from 1,466,180 tons in 1880, to 3,203,444 tons in 
1888, and last year the total further expanded to 3,655,000 
tons. This represented a rate of increase far more rapid 
than that of the population. 


A despatch from Panama states that it is officially 
announced that the Government of Columbia has asked 
Congress to authorise the extension of the concession to 
the canal company on the terms proposed by M. Bona- 
parte Wyse. 


A despatch from Greytown announces that the Nica- 
ragua Canal Construction Company has purchased the 
Slavin plant used on the Panama Canal, including 
dredgers, lighters, tugboats, machinery, and tools. The 
plant is now on the way to Greytown. 


Messrs. Little and Stevenson, of 1, Metal Exchange, 
London, have brought out a drying machine, in which 
the material to be moved is carried by a series of con- 
veyors over a number of furnaces. In this way it is con- 
tinually stirred up, and every particle is brought into 
contact with the hot metal of the trough. 


The gross receipts of the twelve nating: Reaih rail- 
ways for the half-year ending June 30, 1890, amounted 
to 28,546,600/. (an increase of 1,278,600/. on the corre- 





sponding half of 1889); the expenditure to 15,607,100/. 
(an increase of 1,190,900/.); and the net receipts to 
12,939,500. (an increase of 87,7001.) 


The gross receipts of the 23 principal railways in the 
United Kingdom for the week ending August 10, 
amounted, on 16,229} miles, to 1,663,999/., and for the 
corresponding period of 1889, on 16,085} miles, to 
1,576,3341., an increase of 143} miles, or 0.8 per cent., 
and an increase of 87,665/., or 5.5 per cent. 


Mr. Bates Dorsey has made a remarkable offer to the 
Natal Government railways: He proposes to put 500 or 
1000 steel tubular frame eight-wheeled wagons, fitted 
with automatic brakes on the Government railways, and 
that they shall be paid for by one-half the annual savings 
made by using them, in moving freight, as compa 
with the cost of moving an equal quantity on high-sided 
six-wheel wagons, now used on the lines which carry 
12 tons each and weigh 7 tons 16 cwt. 


We have received from Messrs. John Tullis and Co. a 
copy of their new illustrated catalogue and price list of 
various kinds of belting, &c. In addition to the usual 
matter to be found in this catalogue, there are also con- 
tained in it a large number of hints on belt driving, the 
result of Messrs. Tullis’s unrivalled experience in this de- 

artment, and also a paper on belt drivingread by Mr. John 
ullis before the Convention of British and Irish Millers 
in 1885, 

The City of Oxford has determined, under the new 
Technical Instruction Act, to make grants out of the 
rates for instruction in the following subjects: 1. Wood 
carving, with lessons in design. 2. Drawing to scale as 
applied to practical work. 3. Manual training in the use 
of tests for working in wood and iron. Under the same 
Act the town of Rochdale has determined to make grants 
for instruction in (1) cotton spinning, (2) cotton weaving, 
(3) cloth weaving, (4) plumbers’ work. 


The promoters of the Hitchin Western Railway Bill, 
which recently received the sanction of the House of 
Commons and had already passed the Committee stage of 
the House of Lords, have officially notified that they do 
not intend to ask for the Bill to be read a third time. 
Under this Bill it is proposed to incorporate a company 
with powers to construct a railway, over six miles in 
length, commencing by a junction with the Great 
Northern Railway at Hitchin, and terminating at Lilley. 


The proposed share and loan capital of the company was | g,, 


140,000. 


It appears from the annual report on joint stock com- 
panies in the Bombay Presidency for 1889-90 that 13 
new companies and two societies were registered during 
the year. Of the companies seven were in relation to 
mills and presses, one was a trading company, and one 
was a ch ee and loan company. At the close of the 

ear, however, there were only 219 companies carrying on 
easinane in the presidency, against 224 in 1888-9, 18 com- 
panies having gone into liquidation against eight in the 
previous year. There are now in existence in Bombay 
13 banking and loan companies, 24 trading companies, 
132 mill and press companies, one planting company, one 
mining and quarry company, six ice manufacturing com- 
panies, and 49 miscellaneous companies, the total nominal 
capital being 135,989,930 rupees, and the actual paid-up 
capital 101,964,356 rupees. 

The British Consul-General at Havannah in a recent 
report describes the results of the late discoveries of 
mineral deposits in Cuba. It was supposed that copper 
was the only metal in the island ; but in 1880-81 iron was 
discovered in large quantities in the mountains of the 
eastern provinces, and this was followed by discoveries of 
asphaite, manganese, gold, and other metals. ‘‘ Since 
then,” says Mr. Crowe, ‘‘ I have on several occasions 
endeavoured to call the attention of the British public to 
the opening Cuba offers for mining enterprise, but 
hitherto the field has been left to the Americans, who, 
during the last decade, have made some profitable ven- 
tures . . . The Americans have made a good beginning — 
German consular reports have already drawn attention 
to them—and it would be a matter of regret should 
Englishmen (who often travel far to make doubtful in- 
vestments) neglect good opportunities nearer home.” 


Mr. W. H. Livesey, chief accountant of the Mersey 
Docks and Harbour Board, has just issued his full state- 
ment of accounts for the year ending July 1 last. The 
Trust has now loans outstanding to the amount of 
17,085,120/. at rates varying from 24 to 44 per cent., 
though the bulk of the money has been borrowed at from 
3? to 4 yer cent. The borrowing powers, under various 
Acts of Parliament, extend to 18,951,679/. The receipts 
from various sources during the year amount to 
1,341,973/., about one-half of which is absorbed in the 
payment of interest and annuities, the remainder being 
expended principally on the maintenance and working of 
the dock estate. The nearest approach to last year’s 
receipts was in the years 1889, 1883, 1880. The tonnage 
also shows a satisfactory increase over previous years. 
The total number of vessels which paid rates and tonnage 
dues in 1889 was 22,662, against 23,633 last year, showing 
an increase of 971 vessels ; while the increase in the ton- 
nage of vessels was still more marked, the figures for 1890 
being 9,654,006 tons as against 9,291,964 tons in 1889, 
showing an increase of 362,042 tons. The dock, harbour, 
and town dues also show an increase of 47,5520. 


The important work of restoring the barrage of the Nile 
to an efficient condition has been completed by Sir Scott 
Moncreiff. This t work was designed by Mougel 
Bey, a French engineer, in 1843, and was finished in 1861. 
Though 1,800,000/. was spent on the work it was a dead 
failure from the very commencement, and its use was 
abandoned in 1863, when several of the arches showed 





serious cracks. During the whole of this period the 
maximum height of water held up never exceeded 5 ft. 9in. 
The failure of the work was largely due to the character 
of its foundation, which consisted of alternate layers of 
mud and river sand, which were not only readily pene- 
trated by the water, but was also easily washed away, 
thus undermining the structure. To stop this it was 
determined to widen the foundations and at the same 
time to strengthen them. For this purpose the old floor- 
ing was covered with a layer of Portland cement concrete 
4 ft. thick, and protected from the action of the river by a 
stone facing. ‘The preliminary stages of the work were 
begun in March, 1886, when twenty of the arches which 
were in the worst condition were inclosed in an earthen 
cofferdam, from which the water was pumped out, so that 
the old foundations could be examined and repaired. 
Considerable trouble was experienced from springs burst- 
ing up through the flooring of the portion inclosed, but 
by the middie of June last the work was practically 
finished, the expenditure having reached 405,000/. 
During the second year of the work the level was raised 
by 9 ft. 10 in., or some feet higher than when the work 
was new, and now that the structure has been completed 
the advantages to Egyptian agriculture should be very 
great. 


An interesting correspondence has taken place on the 
subject of the rating of machinery. Sir W. H. Houlds- 
worth, M.P., in a letter published in the Z'imes recently, 
said, ‘‘The necessity for this Bill” (the Rating of Ma- 
chinery Bill) ‘‘ arises from the fact that an enterprising 
firm of surveyors in the north of England have recently 
introduced a new system of assessment.” Messrs. 
Thomas F. Hedley and Sons, of Sunderland, at once 
wrote to Sir W. Houldsworth, denying, as the firm of 
surveyors referred to, that they had recently introduced 
a new system of assessment. They maintained that they 
had adopted and carried out a very old system on prin- 
= clearly laid down in the High Court of Justice, 
‘* The law,” they conclude, ‘‘in England of rating manu- 
facturing works containing machinery is now clearly laid 
down by the Courts, and is well understood. Ifthe Rating 
of Machinery Bill will not alter the law of assessment as 
it has hitherto been understood and administered, there 
can be no necessity for its being passed into law.” To 
this Sir W. Houldsworth replies, still maintaining that a 
new system of assessment has been introduced, and addin 
that he has always understood that Messrs. Hedley an 
ms enjoyed and accepted the credit of it. In proof of 
what he maintains Sir William refers to the evidence 
= before a Select Committee of the House of 

ommons in 1887, and to the report founded thereon, 
which says, “‘It is clear from the evidence that the 
system acted upon in different parts of the country has 
varied considerably, and that the practice in the absence 
of legislation will in many cases be materially affected in 
the future.” This report, Sir William states, is in direct 
conflict with the statement at the end of his correspon- 
dents’ letter. He thinks there is the greatest possible 
necessity for the Bill, as the law is not clearly laid down 
nor well understood. Judges have been died upon to 
apply the words of an old Act of Parliament to condi- 
tions beyond the contemplation of those who framed it, 
and thus there have arisen uncertainty as to the law and 
variations in its application, constantly leading to the 
grossest injustice, which only fresh legislation can 
remedy. 


Plans have been prepared by the engineer of New York 
City, Mr. Alfred P. Boller, for a single span swinging 
drawbridge at Duluth, Minnesota, over the Ship Canal 
through Minnesota Point. The span is 475 ft. long over 
all, affording a clear waterway of 200 ft. between fenders, 
and 20 ft. 6 in. clear height above mean water level. It 
is said that only two drawbridges exceed this in length 
and width of waterway—those over Staten Island Sound 
and the Thames river at New London being 500 ft. span 
and 210 ft. width of waterway. The central tower is 
designed to be 25 ft. square and 70 ft. high, supporting 
two arms, each 225 ft. long, divided into nine panels. 
The top chords appear to be designed to resist compres- 
sion for only five panels from the end, the four inner 
panels being supported, cantilever-wise, from the tower. 

he trusses are 24 ft. to centres, and between them is 
ger a single track railway with footway on either side. 

he roadways, 9 ft. 6 in. in the clear, are supported by 
cantilevers outside of the trusses. To form the founda- 
tion of the ee it is proposed to dredge by pumping 
about 6 ft. below the bed of the canal, which is 30 ft. deep, 
and then drive piles by the water jet and cut them off 
1 ft. above dredged bottom. Coarse sand will be laid to 
the level of the pile heads, and a wooden caisson sunk, 
the bottom of which will be composed of a grillage of 
solid timber 6 ft. thick. The masonry will be coursed 
ashlar with concrete backing and with granite coping. 
The turntable will have a run bearing on 58 cast-steel 
wheels 20 in. in diameter with 10-in. faces. The free 
ends of the draw will be supported on pedestal feet with 
vertical screw movement operated from the centre of the 
bridge, which will be swung by steam 90 deg. in 90 
seconds, 15 seconds more being required to lock the ends. 
The structure is proportioned to carry a moving load of 
two 86-ton Consolidation engines, a train load of 3000 lb. 
per lineal foot and a load of 500 lb. per lineal foot, the 
whole length of each roadway with stresses of 10,000 Ib. 
per square inch for live load and 20,000 lb. per square 
inch for dead load. The material is to be of soft steel of 
62,000 Ib. to 68,000 lb. ultimate strength, and 36,000 Ib. 
elastic limit. The estimated cost of substructure and 
masonry is 22,416/., and for the superstructure 22,858/., 
which, with 1090/. for contingencies, engineering, &c., 
amounts to 49,8011. Including the cost of approaches 
the total will be 80,000/., exclusive of right of way and of 
damages 
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THE GREAT WESTERN ROAD BRIDGE, GLASGOW. 
MESSRS. BELL AND MILLER, ENGINEERS, GLASGOW. 
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WE illustrate on our two-page engraving this week a 
handsome bridge now being built at Glasgow to carry 
the Great Western road across the River Kelvin, which 











| Loch Katrine water was brought to the city for the 
| public supply, it was increased by 13 ft., to allow a 
| conduit to pass over. As the Great Western road is 


separates Glasgow from the residential suburbs of | 70 ft. wide, and the traffic very great, the necessity of 


Hillhead and Kelvinside. The road is one of the most 

important in the district, and may be said to be one | 
of the best kept thoroughfares in Glasgow. Not many | 
years ago it was but a country lane, but the laying 

out of the Kelvinside Estate, and the erection there 

of great terraces and dwelling-houses by the merchants 

of Glasgow, gave it an importance which has necessi- | 
tated a larger bridge than the old spans carrying the | 
road over the river. The Kelvin turns a bend almost 
at right angles on the upper side of the bridge, the 
— passing over a weir. The banks are high and 
steep. 

Previous to 1838 communication was only by a 
bridge 16 ft. wide, placed at a very low level relative 
to the road on each side. 
structure of four low archways, each 20 ft. 6 in. wide, 
the roadway being about 14 ft. above the bed of the 
river. It existed up to last year, but it was in a very 
dilapidated state, the piers being much shaken and 
the mortar nearly all washed away. It was sufficient 
for the traffic in its day, for what is now the city of 
Glasgow was then a comparatively small town, and 
occupied a site adjoining the venerable cathedral, two 
miles east of the site of the bridge. This intervening 
ground was occupied by farms. In 1838, when the 
project of opening up the lands there was formed, a 
bridge of greater width and at a higher level was 
constructed, This bridge was 27 ft. wide, and when 


It was a roughly-built | 


| a larger bridge has long been established. 

Messrs. Bell and Miller, MM, Inst. C.E., of Glasgow 
and Westminster who have designed several of the 
Glasgow bridges, were consulted by the public 
authorities interested, and they suggested alterna- 
tive schemes for the widening and strengthening 
of the bridge built in 1838; but they specially 
recommended the demolition of the two old bridges, 
‘the newer bridge having been built above the 
|old one, and the construction on the site of an 
|entirely new bridge 60 ft. wide. The considerations 
| put forward were sufficient to induce the authorities 
|to adopt this latter course. The contract for the 
| masonry work was let to Messrs. Morrison and Mason, 
Glasgow, while the iron and steelwork is to be 
executed by Messrs. William Arrol and Co., Glasgow. 
The contract price was 32,948/. 

From the elevation (Fig. 1) and the plan (Fig. 12) on 
the two-page engraving, it will be seen that the total 
length of the bridge, from end-to end of the roadway, 
is 370 ft., and that the total width is 60 ft., there 
being footpaths 12 ft. wide on each side, and a road- 
way 36 ft, in the centre, with a double line of rails 
for a tramway. The bridge is of the Gothic type, 
with two main arches of 91 ft. clear span, or 102 ft, 
between centres of piers, with side arches 34 ft. and 
20 ft. clear spans respectively. 

The east abutment of the bridge and the centre piers 








are founded on rock, while the wing walls are on hard 
faikes. Only in the case of the west abutment was 
any difficulty experienced. Here the foundation was 
also on the rock ; but the borings indicated that the 
coal waste, known to be present throughout a great 
part of the district, extended for a short distance 
under the bed of the river beyond the west abutment 
pier. When the former bridge was widened it was 
considered necessary to take special precautions with 
the foundations of the west abutment pier, and 
accordingly 10-in. holes were bored through the rock 
which formed the roof of the coal working, and a 
series of 8 in. cast-iron columns put through these 
down to the floor of the coal working, so as to secure a 
solid bed. These pillars were 21 fi. long, and were 
connected at the top by strong iron beams and a plat- 
form, and the masonry built upon them. The hollow 
space of the working was 4 ft. deep. These pillars 
and crossbeams have been retained in position, and 
the masonry abutments of the new pier built on them. 
As an additional precaution it was considered desirable 
to use wrought-iron frames bedded and securely built 
intothe masonry, todistribute the pressure more equally 
on the west abutment. These frames consisted of 2H 
girders 3 ft. 3 in. deep, both flanges being 15 in. by 
3 in. connected to a web 3 in. thick by angles 34 in. by 
in. thick. These H girders are placed 3 ft. apart 
between centres and are connected together opposite 
each main girder by a wrought-iron diaphragm stiffened 
with angles. To this frame is firmly bolted the cast- 
iron skewbacks for bedding the girders for the arch. 

The east abutment pier or the small arch, and the 
wing walls in connection with it, are founded on the 
rock, the concrete bed being 2 ft. thick. Fig. 6 is a 
section through north-east wing wall. All the wing 
walls have footings 12 in. deep with 6 in. scarcements. 
Figs. 7 and 8 are sections through the south-west and 
north-west wing walls. The east abutment pier for 
the large arch, of which we give a half-section at the 
haunch with an elevation (Figs. 2 and 3), is founded on 
the rock. The total width of the lower portion is 71 ft, 
from face to face, and of the upper portion 67 ft. 2 in. 
from face to face of granite polished shaft. The 
dimensions, &c., of the masonry work are shown on 
the section and elevation. The central pier is founded 
on rock, with masonry footings 1 ft. 6 in. and 1 ft. 
3 in. with 6 in. scarcements. The total width of this 
pier at the lower portion is 75 ft. and 71 ft. from face 
to face of the polished granite shaft. Of the west abut- 
ment pier a cross-section is given showing the formation 
at the crown and at the haunch, and also an elevation 
(Figs. 4and 5). This abutment pier, as also the east 

ier, is buttressed behind to receive the thrust of the 

rge arch, as shown on elevation (Fig. 1). 

he main arch consists of girders 91 ft. span clear, 
3 ft. deep, with a rise of 18 ft. 3in. at the centre. 
They are constructed from two centres of radii 
31 ft. 8 in. and 104 ft. The whole structure is shown 
on longitudinal section Fig. 10, while Fig. 11 isa cross- 
section at the crown. The girders are of cast iron in 
five segments. The bottom flange is 15in. by 2 in. 
thick, and the top flange 12in. by 14 in. thick ; and 
the web tapers from l?in. to l4in. The girders, 
which are of H section, are bedded on cast-iron bed- 
plates bolted on to freestone springers. These bed- 
plates are 24 in. thick with a space left at either side 
of the main arches for adjustment with keys. The 
arch girder on the west Game pier, as we have 
already pointed out, is exceptional in this respect, 
resting on skew backs. The face girders have also a 
span of 91 ft. They are of channel section with a rise 
of 18 ft. 6 in. at centre, and of a depth of 2 ft. 9 in. 
The bottom flange is 15in. by 2 in., and the top flange 
12 in. by 14 in.; the web tapering from 1# in. to 1}in. 
There are in this case also five segments jointed with 
13-in. bolts. The main girders are placed 7 ft. 6 in. 
apart centre to centre (Figs. 2 to 5), and the face 
girders 8 ft. lin. from centre to face.. The girders 
are braced by five cast-iron frames, four at the 
haunches and one at the crown, the latter being left open 
to allow the 3 ft. water mains to pass. The spandrel 
framing consists of cast iron and is clearly shown on 
Fig. 10. The frames are braced at the haunches by 
diagonal T irons 44 in. by 5 in. by § in. 
he smaller arches are of similar construction. The 

spans are 34 ft. and 20 ft. In the former case the are 
was struck with a radii of two centres—10 ft. 4 in. and 
36 ft. The rise is 8 ft. 9in. The half-longitudinal 
section given (Fig. 9) shows that the girder is 1 ft. 9in. 
deep. The bottom flange is 12in. by l4in., and the 
top flange 12 in. by 14in. The springers are freestone. 
The spandrel framing is of cast iron and similar to that 
in the central arches. The face girder has a rise of 
7ft.9in. The radii are 11 ft. 3in. and 36ft. The 
girders are of channel section, as are also the large face 
girders. They are in three segments. In the case of 
the arch of smaller span (20 ft.) the rise is 8 ft. 9 in. 
The curve was struck with a radii from two centres of 
17 ft. Sin. and 7 ft. 9in. The face girder has a rise 
of 7 ft. 9 in., and the radii are 16 ft. 2}in. and 
8 ft. 7 in. 

We have already indicated that some of the water 
mains for taking Loch Katrine to the town for the 
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public supply passed over the old bridge, and provi- 
sion had to be made in the new structure for them. 
The pipe-bearers are indicated on the section of the 
crown of the main arch (Fig. 11), as also on the piers 
(igs. 3and 5). The bearers are secured to the ver- 
ticals of the spandrel framing, as shown by the dotted 
line in Fig. 10, at distances 5ft. 113in. apart, and rest 
on I beams Gin. deep. It is proposed to carry two 
lines of water mains of 3 ft. internal diameter, and 
space is also provided for gas pipes. 

The platform for the roadway is supported on steel 
cross-girders 14 in. deep placed 5 ft. 11% in. between 
centres, as shown on Fig. 8. The top flange is made 
up of angle-irons 4 in. by 4 in. by 4 in. and the bottom 
flange of angles 34 in. by 34 in. he 4in., with plates 
12 in. by $ in. securing a web } in. thick. Between 
these girders there is jack arching 9 in. thick butting 
on fine concrete springers, and filled in on the top 
with concrete, with a } in. covering of asphalte. The 
cross or roadway girders are braced by tie-beams 
(Fig. 12) 127 in. deep, with a bottom flange of angles 
3 in. by 3 in. by 4 in., anda web jin. These beams 
are placed immediately above the spandrel framing 
and extend the whole length of the arch. 

The inclination of the roadway and of the bridge 
itself is 1 in 120, the level being raised 3 ft. 6 in. 
at the west end above that of the former bridge, 
making the gradient of the roadway to Hillhead lighter 
thanit was formerly. The roadway consists of granite 
sets 64 in. deep resting on concrete, bedded on a layer 
of asphalte ? in. - overlying the brick arch- 
ing and platform already Prin” se The under por- 
tion of the pavement is likewise composed of concrete 
and the top surface is of granolithic, the surface 
having a rise of 2 in. in the width of 12 ft. forming the 
footpath on either side. The kerbstones are 12 in. by 
7 in, The roadway is cambered 3 in. The tramway 
rails are on sleepers 8 ft. by 6in. by 4 in., firmly 
bedded in the concrete, and the space between the 
sleeper is filled with bituminous concrete. 

The ornamentation of the bridge, as will be seen from 

“the elevation, is very handsome and effective. The 
face girders have dog-tooth moulding round the intrados 
of the arch and the spandrelisornamented with cuspings 
and quatrefoil, with armorial shields in relief in the 
centre. The parapet is of castiron, and of it we give an 
enlarged view in Figs. 13 and 14, on page 231. The lower 
leaf of the cornice is moulded in cavetto form, relieved 
with dental blocks. Octagonal pedestals are placed in 
the centre of the parapets between the piers over the 
crown of the large arches. The parapet is 4 ft. high, 
of cast iron with moulded cope, shown by Fig. 13 on 
page 231. The interiors of the tops of the piers, facing 
the roadway, are relieved with polished granite panels, 
on which inscriptions will be cut. In the case of the 

rapets of the small arches the moulding is the same ; 
ie above the crown of the arches there is a panel with 
armorial shield in relief for inscription. The masonry 
of the piersis of freestone, faced with grey granite, and the 
centre shafts are faced with red polished granite, which 
adds greatly to the appearance of the structure. The 
base of each shaft is splayed and moulded, and the top 
portion relieved in the case of the flat piers with dental 
locks, and in the case of the centre pier it is octagonal 
with carved foliage. The top portion of the piers is 
castellated and sp ayed, and surmounted with cast-iron 
lamp standards, in which lions form the chief feature in 
the decoration. The wing walls are faced with granite, 
and have octagonal newelsut the end, faced with granite, 
splayed and carved. 

For the convenience of the traffic while the bridge is 
being built, an accommodation bridge was erected 
eighteen months ago alongside the site of the new 
structure. It is 30 ft. wide, with two lines of tram- 
way on the roadway and a footpath on the south side. 
It is of pitch pine and supported on trusses. The main 
piles are placed 34ft. between centres, and where the 
river bed was rock, preventing the piles being driven, 
cast-iron shoes were fitted to the piles with a wrought- 
iron dowel, which was inserted intoa hole drilled in the 
rock. Each bay consists of seven piles, 12in. by 12 in., 
placed 4 ft. 9in. apart, and braced horizontally and dia- 
gonally. The top runners are 12 in. by 12in., and sup- 
ported by wailings 12 in. by 6 in., checked into the head 
of main piles. The struts and beams are 12 in. by 12 in. 
resting on wailings 12 in, by 6 in. bolted to piles, which 
are secured by and supportedoncleats. Thelower portion 
of the main bays is braced with diagonals 12 in. by 4 in. 
all firmly bolted to the ary The platform is carried 
on cross joisting 12 in. by 6 in. supporting the floor, 
which is of 4 in. planking. “he tramway rails on the 
top of the flooring boards are spiked down direct to the 
joists, The roadway is formed of a coating of bitu- 
minous concrete finished with Limmer asphalte. The 
footpath is of 3-in. planking, resting on three runners, 
and on it is laid bituminous composition of the same 
combination as that on the roadway. The parapet is 
of wood, close-boarded, and of unusual height. 


INDUSTRIAL NOTES. 
Tue official statement with respect to the condition 
of the labour market, as given by the Labour Corre- 
spondent to the Board of Trade, is not very reassuring, 








especially as regards disputes. The report says: 
‘The labour market during the past month has been 
again in a slightly disturbed condition, and chiefly by 
reason of the numerous strikes which have taken 
place ; there is some increase in the number of skilled 
artisans who are out of employment. .. Thus, the 
hopes raised last month by the decline in the number 
of strikes have not been realised, and the general con- 
dition of the labour market is by no means settled or 
so well assured as it was a few months ago.” The 
total number of strikes registered was 99, and one lock- 
out, making a total of just 100. An analysis of the 
several strikes recorded shows that two took place in 
connection with the engineering trades, two in the 
shipbuilding trades, and seven in the iron and steel 
trades. Thus only eleven were connected with the 
various branches of the engineering, shipbuilding, and 
general iron and steel trades. Of the other 89, six 
were in the coal trades, seven in the building trades, 
and fourteen in connection with seamen and dock 
labourers, Altogether there were twenty-six disputes 
in the textile trade, seventeen being in the cotton and 
nine in the woollen industries. Out of the 226,980 
members belonging to the twenty-one societies re- 
ported upon, 5171 were unemployed, as against 4215 
in the previous month. The percentage of unemployed 
was 2.28, as against 1.88 in the preceding month. The 
increase of out-of-work members was distributed 
generally over all the industries represented, and was 
not confined to any particular trade, or group of 
trades. Only five of the whole number of societies 
described trade as being ‘‘ very good,” seven as being 
‘* good,” while nine speak of trade as being moderate. 
On the whole the conclusion is that th tide of pro- 
sperous trade is turning. 


The annual report of the Boilermakers and Iron 
Shipbuilders states that there isa falling off in the 
number of orders for new vessels, and ascribes it to the 
large amount of tonnage put into the water during the 
past three years. With respect to the actual number 
out of employment, the total given is 1444, as against 
820 in the corresponding week of last year, and 1692 
in 1888. But the percentage out of employment was 
only 4.1 as compared with 5.78 in August, 1888. The 
difference in total membership is about 6000, being the 
increase in two years, The total number of members 
was 35,248. The accumulated funds now amount to 
127,688/. 5s. 8d., being nearly 20,0007 more than it ever 
before reached. The total income for the first half of 
the year amounted to 57,272/. 3s. 1d.; and the expen- 
diture to 16,6310. 4s. 8d. on the four provident benefits 
only, namely sickness, superannuation, funerals, and 
out of work, Commenting upon the state of trade, the 
report refers to the ordersfor 20new vesselsonthenorth- 
east coast, and it states that orders have been secured 
for 12,000 tons on the Clyde, and further orders for 
Whitby, Sunderland, and the Tyne. Speaking gene- 
rally, the report says: ‘‘ The shipbuilding trade on 
the north-west coast is briskly engaged, and there is 
still a good prospect of a large amount of work. The 
engineers of the north are keeping very busy, and 
there is no lack of work at present. Steady business 
continues to be done by locomotive builders in West 
Yorkshire, and there are inquiries for tank engines, 
Engineers, ironfounders, and boilermakers are busy in 
the north-west, and activity continues to be main- 
tained in nearly all branches of engineering in Lanca- 
shire. Stationary engine- builders, machine-tool makers, 
and boilermakers have all plenty of work in hand to 
keep them fully employed for some time to come, and 
locomotive builders are fairly well engaged.” Platers 
and angle-iron smiths are cautioned not to accept any 
reduction in piece rates, general reductions being con- 
sidered enough, without any intermediate ones being 
acquiesced in, 

The Boilermakers and Iron Shipbuilders’ Society 
have taken rather stern action on the subject of over- 
time in shipyards. The council state that ‘‘as there 
is a slackening off in the shipyards, and a few members 
are discharged,” they ‘‘ have consulted the district com- 
mittees on the advisability of stopping all overtime and 
night shift on new work,” the latter being ‘‘ very much 
in favour of its being done.” The council then say: 
‘““We have, therefore, decided that all overtime as 
above mentioned must be stopped throughout the 
United Kingdom from and after August 13, until 
further notice, and that no work be done either before 
or after the ordinary working hours. Any member 
violating this order will be fined 20s. for the first 
offence, 5/. for the second, and be expelled the society 
for the third offence.” ‘‘The district committees and 
the branches must see this order carried out,” as ‘‘ our 
members should be content with the ordinary day’s 
work without overtime, and thus find employment for 
any unemployed members.” Members engaged on 
boiler work are not to work more than a quarter’s 
overtime, that is two hours. 

In the council’s accounts there is a curious item on 
the income side of 89/. 9s. 6d. This amount represents 
a sum paid by a firm over a dispute. When the matters 
were arranged by the representatives of the union and 





the firm there was a difficulty about six non-society 
men who had been engaged for the lengthened period 
of eighteen months. In order to avoid further diffi- 
culty the firm consented to pay a fine of 10/7. for each 
man, and their contributions to the society for the 
whole eighteen months in advance. Thus the men 
were made members of the union by the firm, and the 
regulation fine in each case was paid, thus averting a 
demand for eighteen months’ wages if the men had 
been ples. A cheque for the full amount was 
sent by the firm to the general office of the union. 
These were the conditions upon which the strike was 
settled, and the men resumed their work. 


The report of the Ironmoulders of Scotland shows 
that the total membership is over 6000, while the total 
out of work was 383. But as members are returned as 
‘tidle” from mere stoppages of work for two or three 
days, even for holidays, the actual number of unem- 
ployed would not be so great. The report refers in 
some detail to the notices of reductions in wages in the 
Clyde district, and in the towns adjacent thereto. 
These reductions were to have taken place on and from 
the first of this month, the amount being one halfpenny 
per hour in all branches of the engineering, iron, and 
shipping trades. The result of the notices was that 
the different branches affected met the employers, when 
it was agreed to withdraw the notices, and not to take 
any action until October 1, when, if a reduction be 
regarded as necessary, it is to be only one farthing per 
hour instead of a halfpenny. In other instances 
notices of reductions were given, but in every case the 
notices were withdrawn, and the reductions were post- 
poned after a friendly conference on both sides. 


In the Lancashire district the iron trades appear to 
be moving towards increased activity. There have been 
considerable inquiries for material, and a continued 
upward tendency in prices. Persons differ in opinion 
as to the causes, but the fact remains nevertheless. In 
the engineering branches activity is well maintained, 
in none does there appear to be any actual slackening 
off. Machinists throughout the district are very 
full of work for some time to come, whilst locomotive 
builders report a fair amount of new business, and 
boilermakers are very full of work, with a fair amount 
of new work offering. The metal trades generally are 
fully employed, a steady business being done at pre- 
sent list rates. There are no labour disputes of any 
consequence in the district, in fact Lancashire has been 
fortunately very free from labour disputes for some 
time in those branches of trade. 


The South Wales strike, in so far as the railway men™ 
are concerned, is happily settled. The terms are that 
the company undertake to pay for a full week of sixty 
hours, provided that loss of time by strikes or holidays 
over which they have no control is not included. The 
ordinary holidays, such as Easter, Whitsuntide, Christ- 
mas, to be paid for as before. This great strike 
might have been averted if at the outset the companies 
ont firms affected had consented to negotiate with 
Mr. Harford, the secretary of the Railway Servants’ 
Union. This is admitted by the directors. Some of 
them now pay Mr. Harford the compliment of ames 
that a more reasonable representative of labour coulc 
not be found. His conduct throughout the negotia- 
tions has won for him golden opinions, and will serve 
him in good stead whenever any dispute may arise in 
connection with other companies in the United King- 
dom. One of the directors told the writer of this 
Note that he was so impressed by Mr. Harford’s fair- 
ness that he felt he could practically leave any matter 
in dispute to Mr. Harford’s discretion, provided the 
men would abide by his final decision. 

Unfortunately the termination of the railway strike 
does not altogether dispose of the labour difficulty in 
South Wales. The dockers have their demands, and 
these will have to be dealt with. On the very day on 
which the railway strike was settled, Sir William 
Lewis served notices on all the men at the docks to the 
effect that they must leave work unless they agree to 
work with non-union men. On Friday night many 
hundreds were paid off. At midnight a large meeting 
was held, when it was determined that all the men 
should present themselves as usual on Saturday. At 
noon on that day a message was received to the 
effect that the men were to resume work on Monday 
morning. Negotiations were then opened with the 
view of averting a strike, the dock directors agree- 
ing to concede terms similar to those granted to the 
railway men. 

The Admiralty have agreed to an investigation into 
the grievances of the dockyard men by the Financial 
Secretary to the Board, Mr. Forward, M.P., who will 
visit the different dockyards in September to inquire 
into their condition as regards pay and position. 

The bargebuilders’ strike is nearing its termination, 
only 25 men presented themselves for strike pay at the 
close of the week, all others having found employment 
on the union terms. Three firms only are standing 
out. The compositors voted them 301. 

‘Che cement workers on the Medway have resumed 
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work at an advance of 20 per cent., after a fortnight’s 
atrike. 

The coal carriers at Portsmouth have struck work 
for 9d. per ton for working coal out of store. The 
merchants offered 74d. per ton as a compromise, but 
this the men refused. The advance demanded is equal 
to 33} per cent. upon present prices for unloading. 

An attempt to settle the dispute at Keen’s Wharf 
was made by Mr. E. H. Bayley, when the firm agreed 
to meet a deputation of their own men. The Dockers’ 
Union offered to meet the firm by men representing 
the workmen, but no offer was made by the men them- 
selves to negotiate with the firm. The offer made by 
the unions to negotiate was not replied to by Messrs. 
Keen. 

The eight hours’ question is being pressed with 
vigour in the various trades. The Compositors’ 
Society, hitherto the most conservative of unions, have 
indorsed Parliamentary action ; and then the London 
Trades Council have to some extent followed suit. The 
pressure comes at the present time in view of the 
approaching Trades Union Congress, when an effort 
will be made to carry a resolution in its favour. It 
appears that the fight over the secretaryship will be 
fought on the lines of an Eight Hours’ Bill. Mr. Shipton 
and Mr. Fenwick have both declared against it, 
whether one or both will climb down in the face of 
the recent action of the trades, remains to be seen. 
Consistency and persistency seem to be at a discount, 
in any case they are qualities rarely to be found in 
public life. 

The trades of London having decided to take part in 
the anniversary of the dock labourers’ strike, the 
demonstration on Sunday last was on a large scale. 
The resolution proposed and carried demanded among 
other things that the working hours be reduced to 
48 hours per week. In the demonstration, and for 
this demand, the Amalgamated Society of Engineers, 
carpenters and joiners, cabinet makers, tailors, shop 
assistants, bakers, and others will join, as well as the 
branches of the Dockers’ Union, the Sailors and Fire- 
men’s Union, and other labour organisations, The 
total number of members of the unions represented 
reached, it is stated, an aggregate membership of 
160,000 men. 

The London Trades Council has been taking action 
with respect to overtime. They appeal to employers 
and employed to put an end toa system which is disad- 
vantageous to both parties alike. To the employers, 
the work done in overtime hours is more costly ; and 
to the men, the money earned is often squandered on 
the way home. Besides which the plea for the legal 
eight-hour day is felt to be jeopardised by the 
systematic working of overtime. It is useless to com- 
plain of long hours while men will work two, three, 
four, or five hours beyond the normal day. Yet this 
is often the case, and the worst ‘‘ offenders” are fre- 
quently the ‘‘ eight-hour men.” 





In the mining districts attention is curiously directed 
to the county of Durham, and the recent vote for seven 
hours from bank to bank. Some negotiations have 
been going on with the view of settling the question, 
but they do not appear to have been satisfactorily con- 
cluded. The public will feel an interest in the result 
in so far as the employment of boys are concerned, 
inasmuch as the boys often work 9, 10, or 11 hours, 
when the men work only 74 or 8 hours. 

In Lancashire there has been a good deal of uneasi- 
ness and some ill-feeling over the second 5 per cent. 
advance, as part of the agreement entered into by the 
coalowners and the miners’ representatives in the earlier 
months of the present year. Of the three Lancashire 
mineowners who were present at the conference, two 
paid the advance on the 8th and 9th instant, while one 
paid only on the 16th, a week later. The men are de- 
manding the week’s arrears. 

In Nottinghamshire some of the colliers complain 
that they are not getting the full 5 per cent. advance, 
the sum paid being a penny per ton instead of two- 
pence as they expected. At nearly all the pits the 
men admit that they have the full amount of the 
advance, and matters are consequently going on 
quietly and satisfactorily. Knowing the great differ- 
ence in rates at various pits, it is to be regretted that 
the agents do not work out a scale at pence to repre- 
sent percentages. 

In Staffordshire some local disputes have taken 
place as to the basis of payment, the men complainin 
that they are paid 8d. per yard less than the stipulate 
price. The difference has arisen in consequence of 
changes in the modes of working. 

In the Somerset and Bristol districts the advance 
has not worked smoothly, some having been paid and 
others were not paid the advance. In some districts 
there were partial stoppages over what is called ‘‘ con- 
sideration monéy,” for ‘‘ faults” in the workings. The 
matters have been relegated to the agents and com- 
mittees in the districts. 

In Yorkshire the advance agreed to in March last 
has been paid in nearly all instances, though some mine- 
owners had withheld it from the topmen. The under- 





ground men, however, persisted that all should be 
paid alike, in so far as the 5 per cent. advance was 
concerned. 

In Fifeshire thirty-five miners were sued for a fine 
of 1/. each for leaving work without notice. The men 


agreed to pay 8s. 6d. each, or 15/. in all, rather than | y 


face the ordeal of the court. The men now demand 
that all conditions as to time notices shall be abolished. 
This would be more baneful to the men than to the 
mineowners, as men must put up with being discharged 
at a minute’s notice, if they desire to leave at a 
minute’s notice. Besides difficulties of settlement of 
wages stand in the way. 





The Chancellor of the Exchequer has recently taken 
action in regard to the funds of trade unions, which 
might have caused not only great inconvenience, but 
have produced baneful results. When the Post Office 
Savings Banks Act was passed, Mr. Gladstone received 
a deputation with respect to the deposit of the funds 
of trade unions in those banks, the moneys at that date 
being often placed in the hands of the publican in 
whose house the lodge was held, and when it was too 
much for the treasurer to hold, the money was de- 
posited with the brewer or distiller, who supplied the 
house. Under regulations then made trade unions 
were placed upon the same footing as friendly and 
provident societies, and for over a quarter of a century 
the moneys of the unions have been banked at the Post 
Office savings banks, unquestioned. Latterly this 
privilege has been withdrawn, in so far as new branches 
are concerned. The reasons given by Mr. Goschen 
were that a large sum at call might greatly inconve- 
nience the Government, as millions sterling might, in 
the event of a great strike, be suddenly withdrawn. 
Mr. Howell, M.P., thereupon brought the matter 
before the House, and showed that the total deposits 
were only about 1,000,000/., which, if all withdrawn, 
would not be a very dreadful thing out of 56,000,000/. 
But even this, he stated, was not possible to occur. 
Then Mr. Goschen stated that the privilege was —_ 
for provident and friendly societies. Mr. Howell 
replied, that taking five of the largest unions over a 
period of forty years, these unions had paid to sick, 
superannuated, and out-of-work members, and for 
funerals, accidents, &c., 5,758,414/., whereas the same 
five societies in the same period only paid for strikes 
and disputes 278,132/. Upon these facts being made 
known the Chancellor of the Exchequer agreed that 
the notices should be withdrawn, and he consented to 
arrange with the hon. member for Bethnal Green as to 
the future position of such societies as depositors in the 
savings banks, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 7, 1890. 

THE iron trade in the States has finally worked 
down into a rut, which enables furnace and mill men 
to see pretty clearly three to six months ahead. The 
present trade prospects are gratifying to every one. 
A four weeks’ talk on the tariff question has just been 
started at Washington. A strong delegation of Pitts- 
burg and western iron and steel manufacturers is 
about starting from Washington, to bring every 
possible influence to bear — congressmen to pass 
the Tariff Bill. The politicians would greatly 
prefer to evade this issue, and let the tariff question 
go over another year ; but the manufacturers will not 
have it so. Secretary of State Blaine has taken an 
attitude of seeming hostility to the Tariff Bill, to the 
extent, at least, of advocating reciprocity with the 
South American countries, and it is impossible to say 
what will be the outcome of this apparent split in party 
councils. In all probability, the Tariff Bill will pass, 
as well as the measure providing for shipbuilding 
bounties ; but these things will be done as the result 
of the strong influence of the commercial and manu- 
facturing interests. The politicians are cowardly, 
not knowing the probable result of such legislation, 
and fearing that they will lose their seats. 

The volume of business throughout the country is 
large and satisfactory; production just about equals 
consumption in all the industries. In the iron trade 
there is no accumulation of stocks, with a production 
of 180,000 tons of crude iron per week. he rolling 
mills are all at work again, running day and night on 
orders, and prospects for the fall trade are very en- 
couraging. The shipbuilders are actively engaged ; 
several thousand tons of bridge iron were ordered this 
week for November and December delivery, intended 
for winter construction work. In the north-west 
bridges are usually constructed at a time when the 
rivers are frozen over. Railway equipments are in 
active demand, as the railroad companies have been 
prosperous, and are i? to make liberal expendi- 
tures for betterments. The southern railway systems 
are being improved in every respect, as is evident 
from the increasing demand for locomotives, cars, and 
small railway equipment. A good many new iron- 
making, machinery, and equipment works are to be 
built in the Gulf States. Money is seeking employ- 
ment in manufacturing industry everywhere ; while 





Margins are narrow, investors feel that moderate 
returns can be relied upon for an indefinite time. 
That is to say, there is no probability of any such 
panics as in the a have upset the calculations of 
manufacturers and business men every six or seven 


ears. 
Quotations for steel rails are 30.50 dols. to 31.50 dols. 
in Pennsylvania mills, and about 3 dols. more in 
western mills. Old rails would sell quickly at 25 dols, 
at tide water points, and if foreign holders have any 
they can calculate upon obtaining that figure for the 
asking. Steel billets are in very active demand at rail 
mills ; 4 by 4 sell at 33 dols. Steel bridge plate sells 
24 cents per pound ; flange, 22 cents ; p Rae ly 2. 
cents. Beams and channels, 3.1 cente ; tees, 24 cents. 





MAKING FUEL GAS. 
Description of the some “ae of Making Gas for 
"uel.* 


By Mr. R. N. Oak an, Jun., of London. 


THE Loomis process for generating gas, which has 
recently been introduced into the Sheffield district, pro- 
duces three kinds of gas: Producer or generator gas ; 
water gas for fuel; and carburetted water gas for light- 
ing. It is with the two former only, and with their 
application as fuel, that the present paper deals, with- 
=~ entering at large into the general subject of gaseous 
uel. 

Apparatus.—In the diagram (see next page) is shown 
an elevation of the apparatus employed. 1t consists of 
a generator or producer P; a vertical boiler B; an 
exhauster E and engine; an auxiliary boiler ; two gas- 
holders ; and suitable steam, water, and gas tubes and 
pipes, with proper valves and seals. The generator P is 
cylindrical, constructed of iron or steel, from 7 ft. to 
10 ft. in diameter and 12 ft. to 13 ft. high; the lining is 
of firebrick, but employed in a different method from 
that in other water gas generators. The vertical boiler 
B is usually made 3 ft. in. diameter, and from 17 ft. to 
20 ft. high; it is of the multitubular type, and is con- 
nected at its base with the base of the generator. The 
exhauster or blower E is preferably of the class known as 
positive ; it is connected with the top of the boiler, and 
1s driven by an engine direct. A suitable washer or 
scrubber is provided, through which the water gas passes 
to one of the gasholders. 

Twofold Operation.—The fuel used in the generators is 
bituminous coal; the slack is found to work the most 
satisfactorily. It is introduced through a feed door 
D on the top of the generator. Air is also admitted 
through the same door, and by means of the exhauster is 
drawn down through the fresh charge of coal, and then 
through the hot fuel bed beneath. The resultant pro- 
ducer or generator gas is drawn down through a super- 
heater in the bottom of the generator, up through the 
vertical boiler to the exhauster, and thence is delivered 
into a gasholder for supply to the furnaces. This gas- 
holder may be small, having to act only as a governor. 
The heat given off by the gas in passing through the 
vertical boiler is utilised in producing steam for after- 
wards making water gas and for working the engines. 

During the time of L nay pd the fuel to a state of 
incandescence the feed door D on the top of the generator 
is open, thus een be attendant to see constantly the 
condition of the fuel bed. This first half of the operation 
requires from four to six minutes; after which the 
exhauster is stopped, the valve V between the boiler and 
exhauster is closed, as is also the feed door; and steam 
being introduced through the superheater in the bottom 
of the generator passes up through the incandescent fuel ; 
the resultant water gas goes away through a seal to the 
washer, and thence into another gasholder. This second 
half of the operation occupies about the same time as that 
required dorleingin the fiel to incandescence. 

he working of the process is exceedingly easy and 
simple, no skill being required beyond that which a man 
of ordinary intelligence and without any previous expe- 
rience in gasmaking would acquire in a week’s practice. 
Thecombustion of coal in the generators is so nearly 
ar that there is great freedom from clinker. They 
ave been worked daily for over six months, without 
requiring the fires to 4 drawn or to be broken up. 
The - osions so common in water gas generators are 
avoided. 

Producer Gas.—As it is bituminous coal that is intro- 
duced into the generator and there coked, the gas thus 
obtained is of excellent quality; and after having passed 
down through the hot fuel bed it is free from tar, it ma 
readily be conveyed through pipes toany distancerequired. 
Instead of making water gas in every alternate stage for 
the same length of time as producer gas, the generator 
may be worked on producer pas alone, steam being then 
admitted at various points while the exhauster is running 
and the operation of making producer gas is going on. 
It is therefore not requisite to alternate the action of the 
generator so frequently as every four to six minutes ; but 
only so much water need be made as may be called 
for by the requirements of the work to which the process 
is er 

rom the gasholder the gas is supplied under pressure 
into the furnaces, the supply being regulated by the ordi- 
nary gas valve ; thus a uniform heat is always maintained. 
This producer or generator gas is now being used success- 
fully for reheating, annealing, and hardening metals ; for 
firing tile and pottery, io ain, gas-retorts, boilers, &c. ; 
and where purity of flame is desirable it is of special 





* Paper read before the Institution of Mechanical 
Engineers at Sheffield, 
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advantage, being free from tar and smoke. When the 
generator is worked so as to obtain the largest amount of 
water gas possible per ton of coal, the generator gas _pro- 
duced in bringing the coal to incandescence is equal for 
fuel purposes to rather more than half the coal consumed ; 


that is to say if one ton of coal is consumed in the! 
enerator to make 40,000 cubic feet of water gas, the pro- | 


in 


ucer gas alsoo tained from that one ton will excee 
The 


value half a ton of coal applied to reheating, &c. 
percentage of combustible matter in the producer gas 
ranges from 30 to 40 per cent., according to the quality of 
the coal used, 












































Water Gas.—The water gas made by this process differs 
from any other water gas in its peculiar and strong odour, 
in consequence of which any leaks are readily detected ; 
and it burns with a flame equal to 4 to 10-candle power, 
varying with the sagen § of the coal used and the quantity 
of gas made per ton of coal. This is due to the hydro- 
carbons taken up by the water gas from the bituminous 
coal. The calorific power of the gas is thus increased ; 
and in the experience of those who have used water gas 
made from anthracite coal, from coke, and also from 
bituminous coal, the gas made from the latter has been 
found the most suitable for the treatment of steel, having 
a higher calorific power than water gas made from either 
anthracite coal or coke. As an indication of its merits 
for heating steel, it has been proved to furnish the best 
heat for treating ne 9 giving a better quality of 
springs than can be obtained by the use of any other fuel. 
It has been in use a year or more for this and other pur- 

»0ses at the American Waltham Watch Works in the 
Tnited States; and for a longer period in heating fine 
steels for forging, hardening, and tempering, in cutlery 
and similar work. 

The quantity of water gas produced per ton of coal con- 
sumed in the generater ranges from 35,000 to 45,000 cubic 
feet, some coa mages more water gas than others. In 
respect of stability, the gas is well fixed ; there is no con- 
densation. 

The following are analyses of the two gases taken from 


the gasholders : 
Water Gas. Producer Gas. 
Per Cent. Per Cent. 
7.4 


4.5 ° 
36.6 22.5 
13.2 


Carbonic acid ... 
Re oxide 

Hydrogen 57.4 

Nitrogen ate ioe 1.5 56.9 

Joint Production of Both Gases.—While the process 
recommends itself for making water gas, the use of this 
gas alone as a fuel for all parposes is not advocated. It is 
in the production and application of the two gases jointly 
—producer gas and water gas—that the greatest economy 
appears to lie ; and it is therefore according to this com- 
bined method that the development of the plan has taken 
place. First of all the raw coal becoming coked in the 
generator is raised to a state of incandescence, and the 
gas thus produced is employed where lower heats are 
required, as in re-heating, annealing, boiler firing, &c. 
Afterwards the incandescent coke is used to p 
water gas, for employment where higher heats are wanted 
as for melting metals, and for heating metals in small 
forges or furnaces where regenerating is not practicable, 
and for any purpose where high neat on light work is de- 
sired. The oel economy differs much with the work and 
with the conditions under which it is done. 

Economy of Water Gas.—Two examples may be given, 
which are probably the extremes in the application of 
water gas, and are the results of practical working. In 
heating steel in small forges for making files, cutlery, and 
similar work, the fuel saving over coal or coke firing has 
been found to exceed one-third. On the other hand, in 
melting steel in crucibles the economy in fuel is fully 
75 per cent. as compared with coke firing. Beyond the 
saving in fuel it will be understood that there are also 
other large economies, to which reference need not be 
made here. : 

Many leading works in the United States are using the 


uce | 'T 


process; and in the Sheffield district it has been for 
| several months in practical operation in the works of 
Messrs. Thomas Firth and Sons, and is now being intro- 
| duced into those of Messrs. Howell and Co., and Messrs. 
| Newton Chambers and Co. 





LAUNCHES AND TRIAL TRIPS. 

On Saturday, August 2, the new magnificent saloon 
steamer Hygeia, recently launched by Messrs. Napier, 
Shanks, and Bell, Yoker, and engined by Messrs. Rankin 
| and Blackmore, Greenock, to the order of Messrs. Hud- 
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| dart, Parker, and Co., of Melbourne, Victoria, went 
; out for her official trial of speed. The Hygeia has been 
specially designed for passenger service on Port-Philip 

ay. er dimensions are 300 ft. by 32 ft. by 12 ft. ; ton- 
nage, 978 tons gross. The engines are of the diagonal 
tandem triple-expansion type of 400 nominal horse-power, 
but as we hope to illustrate these in a future issue we will 
defer a description. The average speed attained on an 
extended run was 22? miles per hour, the highest reached 
being 234 knots. 


Messrs. Barclay, Curle, and Co., Limited, launched on 
Monday, the 4th inst., from their yard at Whiteinch, on 
the Clyde, a steel screw steamer for the Castle Line of 
Messrs. Donald Currie and Co. The vessel, which is 
named Doune Castle, has been built in accordance with 
the rules of Lloyd’s highest class and Admiralty transport 
service. She is 410 ft. long, 43.3 ft. broad, and_ 31 ft. 
deep, the gross tonnage being 4000 tons. Tine Doune 
Castle is for the South African trade, and has accommo- 
dation for 31 first-class, 42 second-class, and 80 third-class 
passengers. On the main deck 400 steerage passengers 
may be accommodated if necessary. The propelling en- 
gines are of the triple-compound type, the cylinders being 
29} in., 48 in., and 76 in. by 4 ft. 6 in. stroke, to develop 
3500 indicated horse-power. 


The new hopper dredger Manchester, recently launched 
from the yard of Messrs. William Simons and Co., Ren- 
| frew, had her dredging and steaming trials on the Clyde 
j on Saturday last. The Manchester has a capacity in its 
| own hopper for 900 tons of dredgings, and when tried off 
| Greenock dredging clay she loaded at the rate of 1000 tons 
| per hour; afterwards she proceeded to Wemyss Bay, 
where the measured mile was run at the rate of nine knots 
per hour. The dredger will commence work in a few days 
at the entrance to the canal. 





The steamer Escurial, of dimensions 230.2 ft. by 30.2 ft. 
by 22 ft., belonging to Messrs. Raeburn and Verel, after 
being refitted by Messrs. James Howden and Co. with a 
new main boiler on their forced draught system, was 
tried at Skelmorlie on Thursday, the 31st ult. The 
steamer was fully loaded, and the mean of the runs at the 
measured mile up and down was 10.04 knots gi hour, 
with the boiler worked considerably under full power. 
he engines, which are compound—28 in. and 52 in. in 
diameter by 36 in. stroke, working steam_pressure 80 lb. 
per square inch—have not been altered. The application 
of the forced draught to this steamer has given, with a 
smaller boiler than was formerly used, an increase of 
speed of fully a knot per hour combined with a high 
economy in fuel. After the trial the vessel proceeded on 
her voyage to the Mediterranean. 


Messrs. Sir Raylton, Dixon, and Co. launched on 
Thursday, 31st ult., a steel raised quarter-decked vessel 
having a continuous bridge deck forming a partial awning 
deck, web frames, cellular bottom, &c. e chief dimen- 
sions are: Length over all, 307 ft.; breadth, 40 ft.; depth 
moulded, 21 ft. 4 in.; with a deadweight capacity of 3600 
tons, Her engines will be fitted by Messrs. Blair and Co., 
Limited, Stockton, with cylinders 22in., 36 in., 59 in. by 
39 in. stroke. She is named Rockabill, 








Messrs. Fleming and Ferguson, Paisley, launched on 
the 31st ult. a steel steam yacht 184 ft. by 24 ft. by 154 ft. 
of 410 tons yacht measurement. This vessel has been 
built tothe order of Mr. J. R. Wood. Her accommoda- 
tion consists of dining-room, smoking-room, drawing- 
room, state-room, and music-room. Her engines are to 
be of the builders’ patent quadruple-expansion type to 
indicate 1000 horse-power, which it is expected will drive 
her 13 knots ; she is named Imogen. 


The Naval Construction and Armaments Company, 
Limited, launched on Saturday, August 9, from their yard 
at Barrow-in-Furness, the second of three steel protective 
cruisers (second-class) ordered by the British Government 
under the Naval Defence Act of last year. The chief 
dimensions are as follows : 300 ft. long by 43 ft. beam by 
22 ft. 9 in, moulded depth, having a displacement of 
3400 tons on a mean draught of 16 ft. 6 mm. The pro- 
pelling machinery consists of two sets of triple-expansion 
engines capable of developing 9000 indicated horse-power. 
The armament of the ship consists of two 6-in. breech- 
loading central pivot guns, one mounted on the poop and 
the other on the forecastle; six quick-firing 4.7-in, 
central pivot guns, three on each ral acm ; eight quick- 
firing 6-pounder guns ; one 3-pounder Hotchkiss and four 
five-barrel Nordenfelt guns. She is also fitted with four 
torpedo tubes. 


On Saturday afternoon, August 9, there was launched 
from the shipbuilding yard of Messrs, John Scott and Co., 
Kinghorn, one of the largest steamers that the firm has yet 
had inhand. It was built to the order of Messrs. James 
Rankin and Son, Glasgow, and is intended for the pas- 
senger and fruit trade between the Continent and Grange- 
mouth. The steamer, named Dundee, is 230 ft. by 29 ft. 
by 19 ft., with inverted triple-expansion engines, indicat- 
ing 1000 horse-power. 


On Saturday, the 9th inst., the trial trip took place of 
the s.s. Madagascar, built by Messrs. C. S. Swan and 
Hunter, for the Cie. Havraise Peninsulaire de Navigation 
i Vapeur. The dimensions are 324 ft. between perpendi- 
culars by 40 ft. by 27 ft. depth moulded. he cargo 
pn ad is 4200 tons deadweight. The engines have 
cylinders 26 in., 42 in., 69 in., by 45 in. stroke, capable of 
working up to 1750 indicated horse-power. They have 
been constructed by the North-Eastern Marine Engi- 
neering Company, Limited, Wallsend. The trial trip 
was satisfactory, and an average speed of 12} knots was 
obtained on the measured mile. 


The twin-screw steam yacht Irene, which Palmer’sCom- 
pany, of Jarrow, have just completed to the order of the 

onourable Corporation of the Trinity House, has been ofti- 
cially tried. The vessel was guaranteed to steam 15 knots 
under natural draught and 174 knots under forced draught, 
each on a six hours’ run. On the natural draught trial 
the mean speed attained was 15.58 knots, or over half a 
knot in excess of the guaranteed performance, and on 
Thursday, 7th inst., she steamed 64 hours continuously 
with an air pressure in the stokeholds of 1} in. The 
mean speed obtained was 18.3 knots, or eight-tenths of a 
knot in excess of the guarantee. The dimensions of this 
vessel are: Length, 220 ft.; breadth, 27 ft.; depth of 
hold, 14.9 ft. She is fitted with twin-screw triple-expan- 
sion engines, with cylinders 22 in., 33 in., and 50 in. in 
diameter, with 24 in. stroke, which on Thursday’s trial 
developed 2800 indicated horse-power. 


The s.s. er. the largest oil vessel yet built by 
Messrs. Craig, Taylor, and Co., Stockton-on-Tees, took her 
trial trip on Saturday, August 9; it proved — satisfac- 
tory, a speed of 124 knots being maintained. The vessel 
is of the following dimensions : 330 ft. by 42 ft. by 28 ft. 
She is constructed according to a special arrangement of 
the builders for carrying oil in bulk, and will take over 
4000 tons in her tanks. Her triple-expansion engines are 
by Mr. John Dickinson, of Palmers-hill Engine Works, 
Sunderland, and are of the following size : 25 in., 40 in., 
66 in., by 45 in. stroke, with two double-ended boilers, 
160 Ib. working pressure. She has an installation of 
electric light (eighty lights). Messrs. Hayward Tyler 
and Co. have fitted pumping arrangements, 


On the 13th inst. there was launched from Messrs. 
Ramage and Ferguson’s shipyard at Leith a steel screw 
steamer named the Nevada, built to the order of Messrs. 
James Currie and Co., Leith, for their Baltic trade. The 
principal dimensions are: 230 ft. by 34 ft. by 20 ft. 9 in. 
to arming deck, deadweight about 11.50 tons. The 
engines, which are also supplied by the builders, are 
triple-expansion, with cylinders 17 in., 27 in., and 44 in. 
by 30in, stroke, w.p. 1601b. supplied with steam from 
large single-ended steam boilers. 








Purves’ TaBLES OF Lioyp’s WorkInGc PRESSURES 
FOR STEEL BOILERS AND OF FURNACES UNDER BoarD OF 
TRADE AND Lioyn’s RvuLEs.—We have received from 
Messrs, John Brown and Co., Limited, Sheffield, a small 
volume of Tables relating to boilers, particularly marine 
boilers. It commences with the rules for flat plates, and 
then gives Tables of working pressures with four different 
kinds of stays: (1) screwed with rivetted heads; (2) 
screwed with nuts; (3) stays with double nuts; (4) stays 
with double nuts and washers. It then gives a Table of 
working pressures for round stays. Lloyd’s rules for 
determining the working pressures of new boilers are fol- 
lowed by six pages of Tables. The book concludes with 
the working pressures of furnaces, ribbed, corrugated, 
and plain. Both Lloyd’s and the Board of Trade allow a 
higher working pressure for the ribbed furnaces than for 
any other, 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883, 

The number of views given in the Specification Drawings is stated 
in each case after the price ; é none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
ée., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Chancery Lane, E.C., personally, or by letter, enclosing 

amount ice and postage, addressed to H. ER LACK, Esq. 

The date the advertisement of the acceptance of a complete spe- 

cification is, in each case, given after the abstract, unless the 

‘atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent — of opposition to the grant of a 

Patent on any of the grow mentioned in the Act. 


STEAM. 


13,005. J. E. L. Ogden, Goole, and J. Daglish, 
Wallsend-on- e. paratus for Promoting Cir- 
culation of Water in Boilers. (8d. 7 Figs.) August17, 
1889.—The invention consists in the application and disposition 
of diaphragm plates P, extending from front to back of the boiler, 
and vertical plates P! for dividing the water space behind the 





boxes, so that the descending currents of heated water are caused 
to pass through the water in the lower portion of the boiler on 
their way to the evaporating surfaces. The plates P are secured to 
the longitudinal stays S by means of hooked bolts B secured by 
cotters. The plates are made in sections so as to pass through the 
manhole M. (Accepted July 9, 1890). 


17, P. Frodsham, Bolton, Lancs. (P. Frodsham, 
Moscow.) Pistons for Steam Engines. [8d. 9 Figs.) 
November 6, 1889.— This invention relates to a mode of os 
the weight of the piston A by a separate spring D disposed roun 
the underside of the piston block and resting on the rings C, 












yet SW 


ge. 


which consequently take the weight. The main spring is formed 
by coiling wire into lengths of figure 8 form in cross-section. The 
spring rests upon side rings C, C and on the middle ring F, which 
latter has openings for admitting oil to the surfaces of the cylinder. 
(Accepted Jum 11, 1890). 


6008. D.Guelbaum, Glasgow. Direct-Acting Steam 
Pumps. (8d. 12 Figs.) April 2, 1890.—This invention consists 
in mounting the two plate cut-off valves b, bl on the back of the 
slide valve a, and in connecting the valve b by a right-handed 
screw to a solid spindle b2, and the valve b! by a left-handed screw 
to a sleeve spindle b1, These spindles work through stuffing- 
boxes at the ends of the casing A%, with grooves and feathers 
b8, b1, connecting them to turning bushes. The turning of 























the bushes turns their respective spindles 2, 11, and shifts the 
Cut-off plate valves 6 or bl to or from each other. As these valves 
b, bl are reciprocated in the opposite direction to their slide valve 
a, their spindles b2, 11, are connected by a joint head d and link 
d} to a short arm d11 formed on levers D!, which are actuated by 
links Dll from blocks D2 secured to the piston-rods A?. Fig. 2 
shows a rocking valve lever shaft mounted in tapered bush bear- 
ings in a bracket projecting up from the upper edges of two 
cradles. (Accepted July 9, 1890). 


6635. W. P. Thompson, Liverpool. F. D. Toucey 
Minneapolis, Minn., U.S.A.) Valve and Piston-Rod 
Packings. [3d. 8 Figs.] April 30, 1890.—The cylinder head 2 
and the inner face of the gland 3 have plane surfaces A and 
B respectively against which the packing devices bear. The pack- 
ing devices consist of a packing cage formed of collars 8 and 9, one 
of which, 8, is provided with a flange 10 which extends over the 





other. Under this flange are packing rings 11 and 12 clasped by 
a spring tension ring13. The ring 11 is rectangular, and the ring 
12 L-shaped. The ring 9 hasa curved face engaging the curved 
surfaces of the ring 15. The parts 8 and 9 of the packing cage are 





6635 


held together by a tension ring 14. The packing is slowly re- 
volved round the rod by the steam passing through a series of 
grooves 37 on the convex face of the ring 8. Similar packing is 
arranged on the outside of the gland. (Accepted June 11, 1890). 


8466. O, K. Cole, Parkersburg, W. Va., U.S.A. 
Governor. [8d. 4 Figs.] May 31, 1890.—According to this 
invention a tubular outer valve section B is seated within the shell 
A, which is provided with steam age ways a,al. The valve 
section has ports b!, b2 through its walls for the entrance and 
escape of steam. An inner valve section C is located within the 
hollow section B. A rotary support carries the governor balls G 
and angle levers g connecting the balls with the support. The 





outer valve section is connected to the angle levers by the stem b. 
The inner valve section is connected to the balls by spring arms L 
and sleeve K, to which the valve stem c5 is secured. As the balls 
are thrown apart the levers g are rocked in a direction to lift 
the valve section B. At the same time the sleeve K is drawn 
down by the springs L, and hence the valve section C is slid 
downwardly. ese opposite movements of the valve sections 
seat the valve promptly and render it very sensitive. (Accepted 
July 9, 1890). 


VALVES, &c. 


12,370. N. Simin, Moscow. Automatic Valves Em- 
ployed in Water Supply Systems. (8d. 3 Figs.) 
August 3, 1889.—This invention relates to apparatus which, in 
case of fire, will automatieally shut off the delivery of water from 
the main for domestic purposes by the action of an increase of 
pressure in the pipes, and render the entire supply available for 
use from the fire hydrants. Theapparatus consists of a valve Kon 
the same spindle as a piston D, which spindle is arranged to act 





upon alever F. A counterweight P also acting on the lever F is 
so adjusted as to overcome the normal pressure exerted on the 
piston D. On the pressure being augmented the piston will over- 
come the counterweight and cut off the water from the branch 
until the pressure falls again. A catch h may be used for main- 
taining the valve in its closed position until released by hand. 
(Accepted July 9, 1890). 








13,240. M. Wilson, Glasgow. Valve Gear for Steam 
Engines. (8d. 3 Figs.) August 22, 1889.—According to this 
invention eccentrics are dispensed with. The crank of cylinder 1 
is one-third in advance of cylinder 2, and the crank of cylinder 2 
is one-third in advance of cylinder 3. A rocking bar A, carried 
in bearings @ supported on pillars B, has two collars C, C formed on 
it, one at either end, which constitute the eyes of a short lever D 
at one end and of a long lever E at the other. The lever D is con- 











nected by the arm F to the slide valve-rod of cylinder 1. Loosely 
inclosing the rocking bar A are two sleeves G and H. Upon G are 
formed a long and ashort lever, the former being connected by an 
arm Fl to the crosshead of piston 1, and the latter to the slide 
valve of piston2. The sleeve H, being connected to the crosshead 
of piston 2 in a similar way, imparts motion to the slide valve of 
piston 3. Thus the valve gear of cylinder 1 is controlled by the 
movement of piston 3, valve gear of cylinder 2 by piston 1, and 
valve gear of cylinder 3 by piston 2. (Accepted July 9, 1890). 
16,352. J. Robinson, Penr Cornwall. Stop 
Valve. [6d. 1 Fig.] October 17, 1889.—This invention relates 
to a stop valve consisting of two castings A, B fitting into each 
other, one of which forms the valve body and is furnished with a 
guard a? which prevents steam cutting through the packing and 


— 


ane 





the other a loose valve centre. The valve body and centre when 
fitted together form an adjustable packing chamber c, and also a 
groove d, wherein the face of the valve seat e fits. The valve centre 
is provided with a bevelled metallic face b?, so that if the packing 
becomes displaced the valve will act as an ordinary stop valve. 
(Accepted July 9, 1890). 


TREATING METALS. 


12,525. R. Welford, Sunderland. Extracting 
Metals from their Ores and Apparatus therefor. 
(8d. 4 Figs.) August 8, 1889.—The object of this invention is 
to dispense with a separation vessel in the wet method of ex- 
tracting metals by constructing a reagent cylinder S with a filter 








12,525. oJ 





Linsideit. The solution is sucked through the filter from the 
ore. Theinterior of the vessel is connected by hollow trunnions 
with distributing valve boxes, through one of which the necessary 
ingredients can be introduced and extracted through the other. 
The ingredients and air under pressure enter at T, and pass out 


at K. (Accepted July 9, 1890). 
14,044. J. Riley, Glasgow. Cogging or Rolling 
. (8d. 3 Figs.1 September 6, 1889.—Two vertical rolls, one 
stationary and the other movable, are arranged to act on the 
metal mass on its passing from the horizontal rolls B,C. A shaft 
G drives the vertical rolls by means of bevel wheels G1, G2, the 
latter being driven by means of a groove and feather to allow it to 
ehange its position with the movable roll. Above antifriction 
rollers H are arranged stationary guides F! and movable guides F, 
which latter can be adjusted simultaneously with the movable ver- 
tical roll by means of shafts E*, bevel wheels F2, drive shafts F3, 
which have on them within frames F4 spurwheels F5, gearing with 
pinions on screw spindles F6, The vertical roll itself is moved by 
screw spindles E. Hydraulic pushers J are used to move the 
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metal mass along the rollers H, some of which may be driven. A 
cradle K receives the ingot and turns it down into a horizontal 
position upon a truck L, moved by chains a | round guide 
pulleys and acted upon by hydraulic cylinders L*, L’, At the 
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other end of the machinery is a truck L4, which may be similarly 
moved to and froupon a frame L7, the outer end of which can 
raised by aram L*. (Accepted July 9, 1890). 


1733. J. F. Spencer, Stockton-on-Tees. Appa- 
ratus for Charging Pig Iron and Scrap Metal into 

pen-Hearth Furnaces. (8d. 6 Figs.) February 1, 1890.—The 
object of this invention is to facilitate the delivery of pig iron into 
the furnace 6 by apparatus consisting of a hollow beam 1, which 
serves as the charging ‘‘ peel,” and endless chains 9 forming 
tracks along the upper surface of the beam and over the charging 
end thereof. The beam is ted on tr i in bearings 
attached toa frame 4 hanging from a bogie 30 carried on wheels 
31, rails 32, and girder frame 33. Driving engines 23 work pinions 
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24, which revolve the spurwheels 25, and give motion to the spur- 
wheels 26, thereby actuating the finger wheels 27, which draw the 
chains forward into the furnace over the peel and back under- 
neath it. The chains pass through a water tank 7, where they are 
cooled. An adjusting bridle 8 raises or lowers either end of the 
peel as desired. On the charging end of the peel being inserted 
nto the furnace and the chains put in operation, pig iron placed 
thereon will be conveyed along the peel and tip into the fur- 
nace in a practically continuous manner. Apertures are made in 
the - to admit air or water for cooling it. (Accepted July 9, 
1890). 











MISCELLANEOUS. 


11,136. S. Pitt, Sutton, Surrey. (Ll. W. Tracy, New 
York.) Evaporators for the Treatment of Cane Juice. 
(8d. 5 Figs.) July 10, 1889.—In this apparatus the heating 
medium, either exhaust steam from an engine in the first evapo- 
rator Aand the vapours of evaporation in the succeeding ones 
B, ©, is circulated through pipes h over the outside of which the 
cane juice falls in thin films. This is effected by delivering the 
juice through a nozzle K toa tank K!, having a well from each 











side of which extend pipes slit along the top, and from which 
the juice = The apparatus is constructed on the multiple 
effect principle, the heat being less and the vacuum greater in 
each succeeding evaporator. The evaporators are made long and 
high relatively to their breadth. Steam chambers are arranged at 
each end of the heating tubes and both ends of the evaporating 
chamber of one evaporator are connected with both the steam 
chambers of the next evaporator by pipes a,b. (Accepted July 
9, 1890). 


13,833. A. Robbins, 


Andoversford, Gloucester- 
shire. Centrifugal Pumps. (6d. 2 Figs.) 


September 2, 
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of the disc D. The ring can be adjusted by screws H (or by springs) 

as it or the side of the disc becomes worn, and thus leakage can be | 8. 
obviated. (Accepted July 9, 1890). 

927. D. T. Young and H. W. Young, Birmingham. 
Hy ulic Jacks. [lld. 23 Figs.] August 16, 1889.—This 
invention relates to hydraulic jacks for pushing out bolts and 
shaft coupling pins. A cistern A forms in one the cylinder and 
the cistern for the ram and pump. Upon the cistern are cast lugs 


One of these arms is mounted at its other end upon the main shaft 


Between the wheels 7, 71 is acam E mounted on an axis e, 


which is rotated by a handle at K. Upon giving motion to the 
cam E the points occupied by the centres Z, Z2 of the two rollers 
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r, rl are simultaneously changed, with the result that the pawls a 
and 6 are alternately thrown in and out of gear with the teeth of 
the ratchet wheel, to which rotary motion is thereby given. (Ac- 
cepted May 28, 1890). 


6276. T. English, Hawley, Kent. Mounting Guns for 

at High Elevations. (6d. 2 Figs.) April 24, 1890,— 
The mounting consists of a frame B carried on wheels D, which 
can be traversed around a pivot C by means of gearing and a 
winch handle, and a carriage A, to which is trunnioned a cradle G 
inclosing the gun and its trunnions, and containing hydro-pneu- 


D for receiving the side arms C, C; distance pieces with bolts 
B, B, connect the arms together, and keep them rigidly secured 
to the jack body, and lugs E, E, prevent any turning upon the 
pins D. The jack is connected to the coupling by the arms being 
caused to embrace it. (Accepted July 9, 1890). 


1870. J.E.Reinecker, Chemnitz,Germany. Steam 
Hammer, (6d. 2 Figs.) February 4, 1890.—A steam hammer 
according to this invention is constructed with two cylinders 
having two pistons a and b of different diameters, arranged 
tandem fashion, with a piston-rod ¢ common to both. A distri- 








6276 


matic buffer cylinder Land cavities M. The cylinders L are fitted 
with pistons, the piston-rods being secured to a block K fixed on 
the breech. On the rocoil of the gun the liquid in the cylinders 
L is foreed into the cavities M, and the air therein compressed, 
which, after the recoil stroke is completed, expands and returns 
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buting valve d with ports and e8 é, e, is sO arranged that 
live steam is admitted to the smaller cylinder to raise the small 
piston a, and afterwards passes into the larger cylinder, and acts 
on the larger piston } to impel the hammer downwards. The 
spaces above the smaller piston and below the larger one are in 
communication with theatmosphere. (Accepted June 11, 1890). 


5639. T. English, Hawley, Kent. Mountings for 
Siege or Heavy Mortars. [6d. 2 Figs.) April 1 1800. 
The mounting comprises a foundation plate B provided with a live 
roller ring D, on which turns a bed F pivotted at C. A cradle G, 
trunnioned on the upper part of the bed F, surrounds the mortar 
































H. Inthecradle are fixed two hydraulic buffer cylinders fitted 
loosely with solid pistons g for controlling the recoil. The mortar 
is returned to the firing position by compressed air springs consist- 
ing of cylinders K fitted with solid plungers k formed by prolong- 
A oe upper parts of the hydraulic cylinders. (Accepted July 9, 
1890). 


6017. O. A. H. Rau, Friedland, Mechlenburg, Ger-. 
many. Ratchet . (6d. 6 Figs.) April 21, 1890. 
—8 is the shaft upon which the ratchet wheel is mounted to which 
motion is to be given. The plain wheels 7, 71 are mounted upon 








1889.—A loose bearing ring F is fitted into a groove G in the side 
of the casing A of the pump and bears against the adjacent side 


the axes Z, Z2, resting in bearings at the extremity of arms c and n. 


the gun to its firing position. (Accepted July 9, 1890). 


6584. J. J. Shedlock and T. Denny, London. Gas 


Producers. (6d. 2 Figs.) April 29, 1890.—According to this 
invention the gas producer consists of a casing W lined with re- 
fractory material and has in the ashpit space Z a vertically slid- 
ing conical hearth H mounted on a tube S. This hearth can be 
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raised and lowered by means of a lever R for the purpose of break- 
ing up clinker, &c. Oil may be introduced to the fuel by means 
of the pipe V and passages X through the sides of the ey 4 
The ashpit is supplied with air and steam by two injectors B an 
N, the former sending the air and steam down the channels I, 
whereby it becomes heated. (Sealed August 12, 1890). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the nt time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the cffices of Encnraerine, 35 and 36, Bedford: 
street, Strand. 











Aue. 29, 1890.] 


ENGINEERING. 


237 








THE VICTORIA TORPEDO. 
(For Description, see Page 246.) 
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THE INTERNATIONAL CANAL 
CONGRESS. 
(Continued from page 210.) 
Tue CENTENARY oF A ScotcH CANAL, 

Mr. J. Law Crawrorp (Glasgow) said as repre- 
sentative of the committee of the proposed Inter- 
national Ship Canal between the Clyde and the 
Forth (direct route), he had been requested to 
direct the attention of the Congress to the interest- 
ing fact that on that day—July 29th, 100 years ago 
—the Lord Provost and magistrates of the city of 
Glasgow, accompanied by the Board of Directors, 
declared the Forth and Clyde Canal open, and the 
navigation completed from sea to sea. The success 
of this canal exceeded the most sanguine expecta- 
tions, and this success continued until the canal 
was swallowed up by a railway company with the 
usual and well-known result. But for the revival 
of the public interest in inland navigation, and for 
the advent of this Congress, the centenary of the 
completion of a work which was in its day thought 
of as highly as the Forth Bridge is in the present 
day, would have passed by without the least notice 
being taken of it. 


Tue Action oF TrpEs ON EsTuARIEs. 


Professor Osborne Reynolds contributed a paper 
on ‘*The Action of Tides on Estuaries.” 

The paper deals mainly with the results obtained 
by arranging a tidal flow and ebb upon two models 
of the Mersey estuary, one of which had a horizontal 
scale of 2 in. to the mile, and a vertical scale of 
ototh, with a tidal period of 42 seconds, while the 
other was upon a horizontal scale of 6 in. to the 
mile, with a vertical scale of ,3,th, and a tidal 
period of 80 seconds. Both models had a tide rise 
corresponding to 30 ft. The final distributions of 
sand in these models after starting with the sand 
level bore a close general resemblance to the distri- 
bution in the estuary and to each other. It became 
clear from these experiments that the more per- 
manent features in the configuration of the bed 
were a direct consequence of the peculiar shape of 
the shore. 

The paper fully describes the apparatus used, the 
modes of procedure, and the reasons which guided 
the experimenters, as well as the deductions drawn 
from the results, and Professor Reynolds in sub- 
mitting his paper to the Congress, added some 








explanatory observations. He said the investiga- 
tion described in the paper was a serious under- 
taking, though to some it might appear more like a 
plaything. To keep a mode Jestuary going day and 
night for periods of three weeks with uniform tidal 
periods, with harmonic tides, and without any 
accidents or interference, and to carry this on for 
more than a year, was a very serious undertaking 
indeed for any one to tackle. Their object, en- 
couraged and supported financially by the British 
Association, was to determine how far these model 
experiments could be used to reproduce the con- 
ditions which held good on the full scale in the 
estuaries. The whole idea of these model estuaries 
turned upon the recognition of the law of hydro- 
dynamic similarity, and that law gave them a 
definite relation between the tidal periods and the 
horizontal scale. After 16,000 tides they obtained 
a definite arrangement of the sand in the models. 
The sand groins or ripple marks were a marked 
feature in the models, and it might be taken as a 
fact that they were distinctly due to the action of 
the tides, and not to that of waves. 

Mr. W. H. Wheeler wished to bear testimony 
to the great care and skill with which these models 
had been constructed, and the experiments carried 
out. Having carefully studied the subject he had 
come to the conclusion that a very valuable aid was 
placed at the disposal of engineers who had to deal 
with tital estuaries. 

Mr. Mengin, chief engineer upon the estuary 
of the Seine, said that the example set by Professor 
Reynolds with regard to the Mersey, and 
Mr. Vernon Harcourt with regard to the Seine, 
had induced them, with the consent of the Govern- 
ment authorities, to carry out a series of experi- 
ments upon a model on a much larger scale, 
embracing the whole of the coast line of Calvados 
from the estuary of the Orne, the estuary and the 
canalised portion of the Seine, and a large reservoir 
of variable capacity to represent the upper waters 
of the Seine. The whole is ona scale of s,4oth. 
The tidal period varies from 60 to 100 seconds. 
The tides are produced mechanically by means of 
a gas motor. The experiments have not yet 
commenced, but the construction of the model was 
nearly completed. 

Mr. Vernon Harcourt said that in spite of the 
objections raised by practical engineers as to the 





difficulty of making model experiments represent 


the actual facts taking place in an estuary, yet he 
believed from his own experience, and from what 
he had seen carried out by Professor Reynolds, 
that the system would prove an important agent in 
determining the effects in a tidal estuary of the 
ebb and flow of the tide, and also in judging be- 
forehand the probable effects of any system of 
training walls—in finding out the means by which 
an estuary might be improved without going to the 
expense of tentative works, and finally in pre- 
veuting the carrying out of works which might 
eventually result in injury rather than advantage 
to an estuary, as well as in a great loss of money. 
The influence of waves could not of course be 
determined in such a model, but in support of 
Professor Reynolds’ view, and from his own ex- 
periments, he would say that tidal ebb and flow 
was the real preponderating agent in the formation 
of an estuary, and not the waves of the sea. 


Tue Forty or CrypE CANAL. 


Mr. J. Law Crawford (Glasgow) submitted a 
eee on the proposed ‘‘ Forth and Clyde Direct 

oute Ship Canal.” 

After some introductory remarks, and pointing 
out the disadvantages and dangers of the existing 
route round the north of Scotland, and stating the 
distances and consequent cost saved by passing 
through the proposed canal, the author proceeded to 
point out that, according to a statement made up 
from the Board of Trade returns of shipping for 
1889, the distance between ports on the east and 
west coasts of Great Britain would be shortened for 
at least six millions of tons of shipping per annum. 
Against this saving the Ship Canal Company would 
levy a toll per ton per pot He quoted revenue 
returns of 1839 amounting to 95,475/., which in 
1850 had increased to 115,621/., but left the 
financial results of the last forty years unconsidered. 

Referring to the engineers’ report the author 
explained the principal features of the route pro- 
posed, which, roughly speaking, runs parallel with 
the existing barge canal, but at a somewhat lower 
level. The total length is close upon thirty miles 
from the mouth of the River Carron to Clyde Bank. 
The dimensions given are 100 ft. at bottom, and a 
depth of 26ft. The surface width would vary with 
the material on the banks, but in rock cuttings 
would, with slopes of 4 to 1, be 126 ft. The mini- 
mum headway under bridges to be 75 ft. 

There are to be six double locks at each end of 
the canal of 600ft. long, with 65 ft. width, and 
400 ft. long, with 40 ft. width respectively, and in 
both cases with intermediate gates. The six locks 
at the western end of the canal would have a total 
rise of 95ft. above ordnance datum, whicli would 
be summit level. The five locks at the eastern end 
would, in a similar way, bring down the level to 
that of high-water ordinary spring tides. There 
would be a tidal lock at the mouth of the River 
Carron, which, between Grangemouth and Larbert, 
would be canalised. Only two swing bridges 
would be required—the other bridges could be 
carried up to the minimum regulation height of 
75 ft. above water level. 

The engineers consider that the whole work, 
including purchase of land, could be carried out at 
a cost not exceeding seven millions sterling. 

A paper on the proposed ‘‘Forth and Clyde 
Canal” was also contributed by Mr. David Allen 
Stevenson of Edinburgh. 

The author started out with the same premises as 

the author of the last paper, but he laid down 
certain conditions which he considers essential to 
the scheme, viz. : 
1. That it should be of such dimensions as to 
admit ships of the largest class of merchantmen, and 
also vessels of the Royal Navy, passing freely, and 
from sea to sea, practically at all states of the tide. 
2. That it should be as free as possible from 
locks, hydraulic lifts, and other mechanical con- 
trivances involving delay and risk. 

The first part of the route from east to west is by 
the Firth of Forth, from Alloa westwards to Loch 
Lomond. Here to within about ten miles of Loch 
Lomond the ground is practically level, and only 
from 30 ft. to 50 ft. above mean sea level, the strata 
being an alluvial deposit. Between this point and 
Loch Lomond there is a rapid rise in the ground 
up toa maximum of 240 ft—1? mile being above 
the 200 ft. line. 

Loch Lomond (which has ample depth for vessels 
of the largest draught) could be utilised as a canal 
towards the north end of the loch at Tarbet, and 





thence across to Loch Long, which is a distance of 
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1} miles only, with a maximum rise of the ground 
of 130 ft. above mean sea level. For navigating 
purposes Loch Long is practically the Atlantic 
Ocean. Loch Lomond, which is only 22 ft. above 
mean sea level, would be the summit level of the 
canal, and two locks only would be placed at either 
end, at Long Longand at Alloa. The distances are: 
Miles, 
From Alloa to junction with Loch Lomond 28 
= er wege with Loch Lomond to Tarbet 14 
ee ‘arbet to Loch Long... ... ne 
Ks —_ eg to junction with Firth of 
Total Ph. boy from Grangemouth to Firth of 
sc | a 

The canal is to have a uniform depth of 30 ft., 
with a width at bottom of 72 ft., the side slopes 
varying in accordance with the character of the soil 
on the banks. The locks will be 600 ft. long, and 
80 ft. wide, with smaller locks alongside. 

Assuming the route from Alloa to Loch Lomond 
to be the same, two alternate schemes are pro- 
posed : 

1. Across Loch Lomond to the opposite shore 
near Arden, and by a cut about four miles in 
length partly open and partly in tunnel to the 
Clyde east of Helensburgh. 

2. Along Loch Lomond to its southern end, and 
through the Vale of Leven to the Clyde at Dum- 
barton. 

The relative distances are as follows : 


Miles, 
v.28 
14 
204 


Tarbet and Loch Long route ... 
Arden route ‘ss - aR 
Dumbarton route ae des “ ane 

The Arden route is the shortest but the most 
costly, owing to a tunnel 1? miles in length. The 
Dumbarton route is shorter than the Tarbet route, 
but involves nearly five miles of additional canal 
where vessels could only go at five or six miles per 
hour. In Loch Lomond and down Loch Long 
vessels may go full speed without danger or risk. 

The estimated cost for the Tarbet route is 
8,000,0001. The cost of management and main- 
tenance is estimated at 60,000/. per annum. 

The author also mentioned the proposal to con- 
struct a canal along the present route of the Forth 
and Clyde Canal (direct route as above), and points 
out various difficulties in connection with the 
execution of such a work, the main objections 
being that if made without locks the difference in 
rise of tide and in tidal periods would set up 
undesirable currents in the ship canal, and, further- 
more, the necessary deepening of the River Clyde 
between Yoker and Greenock to admit the largest 
ships—a work of great magnitude and cost. 

A statement of distances saved by vessels using 
the proposed ship canals, and estimates of the 
probable amount of tonnage which would take ad- 
vantage of the canal, are appended. 

In the absence of Mr. Alan Stevenson no 
discussion was raised upon the project, and regret 
was expressed that such should be the fact, as the 
importance of the subject fully justified a full 
discussion. 

(To be continued.) 





THE AMERICAN SOCIETY OF 
CIVIL ENGINEERS. 


(From our New York CoRRESPONDEDT.) 


Tue annual conventior of the American Society 
of Civil Engineers was held at Cresson, Pa., from 
June 12th to 16th last. This distinguished body, or at 
least a respectable delegation of them, started from 
New York on June 11th, in a train that fully sus- 
tained the reputation of the Pennsylvania Railroad 
Company, hn with a dining car attached to the train. 
The genial secretary, learning that the bath-room 
had not been unlocked, since the conductor thought 
it would not be needed for an eight-hour run, had 
it thrown open at once, and o.fered it to the Boston 
contingent, for he believed with them ‘‘ cleanliness 
was next to godliness,” and as they had come over 
Long Island Sound, he thought it might have been 
dusty owing to low water. We had an observation 
car, we had a buffet, and we had, well never mind 
what, but it was cool and needed, for the thermo- 
meter was in the nineties and the talk running on 
the flow of metals under great heat; hence by a 
natural antagonism it was proper to observe the 
flow of fluids under great cold, and we estimated 
the stresses in the various bodies, that is, each one 
did for himself and every participating member be- 
came a human pyrometer, the highest registered 
temperature being 212 deg., and that was noted on 





TABLE I.—GeEnNERAL PARTICULARS OF THE OAKLEY SKEW ARCH. 








Oakley Arch. | 
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Data and Derived Dimensions. 
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a member who had a boil. The formula was 
S T 1860 X until Philadelphia was reached, and a 
new contingent joined the party ; it then became the 


following: Sp. Fr. + H vs deg. es 90 deg. 


212 deg. 
Human. A fine Pullman dinner set every one into 
an amiable humour, and on arriving at Cresson 
the party assembled to begin the session, and after 
choosing Mr. Metcalfe, of Pittsburg, as chairman, 
composed itself to listen to the struggles of all other 
members who either had an idea to present or were 
searching for one. 


Corp. 


Masonry SKEW BrIbGEs. 


Mr. J. Foster Crowell, an engineer of prominence, 
and one who has been identified to a considerable 
extent with the Nicaragua Canal, presented a paper 
on ‘The Designing and Erecting of the Oakley 
Arch.” This bridge is a full-centred oblique con- 
struction of extreme skew, the obliquity being 
42 deg. 30 min. The natural obstacles were great, 
owing to the treacherous character of the ground. 
By examining Table I., and comparing the diagrams 


ellipse. The designating letters in the Table corre- 
spond to Figs. 1 and 2, a description of which is 
necessary before proceeding further. 

Fig. 1 is a plan and rectangular section of the 
intrados, showing the limits of the skew. The 
inner surface of the semi-cylinder is developed in 
the horizontal plane of the springing line without 
reversion, it being assumed that the surface is 
transparent, so that lines on its under side are 
visible in their true relation from above. The 
parallel lines at right angles to the lines joining 
the developed terminations of each face are the 
developments of helices of the cylinder. In the 
development they are right lines making with 
the sides of the cylinder a common angle called 
‘* the angle of the intrados.” 

The faces of the intrados, which are bounded by 
vertical planes in their true position, are in their 
development reverse curves, the exact determina- 
tion of which will be given further on, under the 
head of ‘‘ soffit development.” It is manifest that 
the other boundaries of the development are right 





lines in the same plane. All lines which in the 
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with the dimensions given, a fair idea of the bridge 
may be obtained. It may be stated that the cost 
of the work was 10.50 dols. per cubic yard of 
masonry. 

Table I. is made up of data and derived dimen- 
sions. There are five governing quantities which 
affect the skew construction. 

The rectangular diameter of the intrados at the 
springing line. 

The radius of the intrados. 

The depth of voussoirs. 

The angle of obliquity, being the acute angle 
between face and axis. 

: The rectangular width of the structure between 
aces. 

All other dimensions and values, both actual and 
developed, are derived from these by the use of the 
trigonometrical functions and the equation of the 





development make the intradosal angle with the 
springing line become helices when restored to 
their true position. Such of the helices as inter- 
sect the face at joint points are the lines of spiral 
joints in the intrados. 

Fig. 2 is a plan and section of the extrados with 
the development turned back and reversed, so that 
it lies with its under side uppermost ; this being 
done to avoid obscuring other parts of the plan. 
No practical use is here made of the extradosal 
development, it being introduced simply for illus- 
tration. The angle ¢, or the “‘angle of the ex- 
trados,” is required in the computation, but is 
easily obtained trigonometrically without develop- 
ment. Fig. 2 alsoshowsan elliptical section of the 
‘intradosal and extradosal surfaces revolved into 
'the plane of the springing line. Both of these 
curves are true ellipses and require to be accurately 
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computed, so that any portions of them can be laid 
out with refinement in full size as may be required. 

Fig. 3 represents the development of the inter- 
section of one face with the soffit, the two halves 
of the curve being symmetrical, and, of course, 
applicable to both faces. One set of ordinates, 
therefore, answers for each of the four quad- 
rants. It now becomes necessary to show how this 
development is to be obtained without projecting 
it. Let AaB, Fig. 4, be the half ofa semicircular 
arch, the obliquity of which is B D C, and suppose 
it is required to produce the development De E by 
means of ordinates obtained by calculation. 

Let the are AB be divided into a convenient 
number of parts and its development B E into the 
same number. Suppose a to be one of the divi- 
sions of the arc and b its corresponding division in 
the development, such that Eb=A a. 

Also let 


AC, the radius=r Cc=r sine 


<ACa-=e cd=rsinecot 9-be 
<CDD=9 Ebxtan B= of 
< BED =f be-bf = fe 


Thus, having found a sufficient number of dis- 
tances fe, corresponding to divisions of the arc AB 
or to its development BE, and consequently to 
D E also, let D E be divided into the same number 
of parts, as shown in Fig. 3. 

At each of the divisions draw the ordinates fe, 
Fig. 3, making all the angles D fe each equal to the 
complement of B ED, which is the intradosal angle 
before treated of, and upon these ordinates set off 
the distances fe, as previously calculated ; then the 
curve DeE, drawn through the points thus ob- 
tained, will be the development required. 

Only one-half the development is shown, because 
the ordinates for the second half are equal to those 
on the first half, but applied on the contrary side 
of the line DE. 

The paper received careful attention as its sub- 
ject demanded, and a spirited discussion ensued, 
especially on the statement that its cost was less 
than that of a helicoidal arch. The author ex- 
plained that in the present arch there were more 
stones of a uniform dimension, a stepped arch 
would have had less effective diameter, increased 
area of foundation, and would present greater 
difficulty in binding adjacent ribs so as to secure 
uniform loading. 


TakING Cross-SEcTIONS IN Rock CuTTINGs. 


Mr. F. W. Watkins presented a paper entitled 
‘*On a Method of taking Cross-Sectionsin Deep Rock 
Cuts by Triangulation.” The cut in question was 
half a mile long and 100 ft. deep, and the excava- 
tion was made in benches ; two steam shovels were 
used and the material was removed by cars on an 
auxiliary temporary track. ‘‘ Startirg in at the 
upper levels, making a cut or trench, backing 
down, to make one or more cuts to widen out the 
excavation, and then gving back to start in again 
at a lower level, and continuing this process until 
the grade of the roadbed was reached. This of 
course resulted in a very ragged cut during con- 
struction. In the deepest part of the cut the 
elevations of the top of the sections at the final 
slope stakes, and of the roadbed at the bottom, 
were easy to obtain by levelling, but at the ‘ inter- 
mediates,’ on the steep earth and rock slopes, many 
places could only be reached by ladders, or by 
lowering a man with a rope, which, it being the 
winter season, was attended with some danger. 
Triangulation by horizontal and vertical angles was 
then resorted to, and the cross-sections were taken 
with ease and accuracy. From four to six sections 
were to be taken in each 100 ft. The centre line of 
the double track roadbed was taken from a base 
line, and centres and grade pegs carefully marked 
for each station and section. A transit with a 
vertical circle and horizontal level tube attached to 
the telescope was then set on the centre line, from 
150 ft. to 200 ft. from the cross-section to be taken, 
and the elevation of the centre of the telescope 
above the grade measured. Two men were stationed 
at the slope stakes for the section to be taken, on 
each side of the cut, and carried between them a 
long piece of twine, at the middle of which a small 
bright plumb-bob was suspended. This plumb-bob 
was drawn across the cut, lowered and raised to 
touch each point desired for the section, and the 
horizontal and vertical angles to that point measured 
with the transit and recorded in the field book. 
A simple multiplication of the length of the base 
line for that section into the natural tangents of 
the horizontal angles gave the distances out from 








the centre. The horizontal base line for the vertical 
triangulation would be the hypotheneuse of the 
right angle triangle of which the centre line base 
and ‘distance out’ were the two sides, or equal 
to the secant of the horizontal angle for a radius 
equal to the base. Dividing the ‘base’ by the 
cosine of the horizontal angle gives the secant, or 
horizontal base, forthe vertical angles. This calcu- 
lated base, multiplied by the natural tangent of the 
vertical angles plus the height of instrument, gives 
the corresponding elevation of the points selected 
for the cross-section.” No discussion followed, hence 
the method was probably satisfactory. 

After this came a purely mathematical paper 
read by title, ‘‘ Determination of Stresses in Elastic 
Systems by the Method of Least Work.” The 
last part of the title sounded well, but an inspec- 
tion of MS. revealed mathematics of a high 
character, and it was evident the method of least 
work to the author would prove one of greatest 
work to the Convention, hence the invitation to 
discuss was not accepted, After this a diagram 
showing the temperature of water at various depths 
up to 70 ft. was exhibited. There was a notable 
change between 20 ft. and 30 ft., but otherwise 
the ratio seemed constant. 


(To be continued.) 
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Tue Canet System oF Quick-Firing Guns— 
continued. 


In certain types of rapid-firing guns it has been 
found advisable to make such modifications in the 
design that the opening of the breech shall be 
effected automatically during the recoil after firing. 
This arrangement has the serious drawback of 
setting free the breech-block from the bore while 
the gases in the powder chamber are still at a 
sufficiently high pressure to project the block 
violently to the rear, or at all events to discharge 
the empty cartridge with sufticient velocity to cause 
frequent accidents. In one method adopted in the 
Canet system for carrying out this object, the 
opening of the breech on the contrary is effected 
automatically during the return of the gun from 
the firing position ; by this means the serious causes 
of accident just mentioned are entirely avoided ; 
when the gun has been brought back by the re- 
action of the recoil to its firing position, the breech 
is opened, and all that remains to be done by the 
men serving the gun is to remove the empty 
cartridge already half-extracted, to recharge and 
close the breech. This automatic action is pro- 
duced by the following arrangement: On a fixed 
point of the frame is articulated to one of its ends 
a long tube placed horizontally and almost parallel 
to the axis of the gun. This tube is held in the 
middle of its length by an arm fast to the frame, 
and within it is placed a rod attached to a lever 
which is free to turn around a centre secured to 
the back of the gun. A spiral spring placed within 
the tube and around the rod, presses constantly 
against a shoulder formed in the forward part of 
the latter, and holds the lever at the rear end of 
the gun against a stop placed on the back of the 
gun at the height of the breech-block. At the 
moment of firing this lever follows the displace- 
ment of the gun and draws out the rod within the 
tube, the spiral spring constantly holding it against 
the stop during the period of recoil, while the tube 
remains fixed. When the recoil is completed the 
gun coming back to a firing position draws forward 
the working arm and the interior rod ; at a certain 
point in its travel the shoulder upon the rod strikes 
against a spring latch-which has been depressed by 
the rod during its recoil movement. As soon as 
this contact takes places, the rod remains motion- 
less but the tube and the gun continue to advance, 
taking with them the axis of the working lever, 
while the other end of this lever is held fixed by 
the locked rod ; the lever therefore turns around 
its axis and acts upon an arm mounted on the same 
spindle as that of the lever for manipulating the 
breech and which has been already referred to; 
the effect of this combination is precisely the same 
as if the man working the gun turned the lever by 
hand—the breech is opened and the empty cart- 
ridge is extracted. A short time before the return 
motion of the gun into firing position is accom- 
plished, a finger screwed into the body of the piece 
is brought into contact with the rod which is 
dragged forward with it ; this rod strikes against 








the tail of the latch and raises it ; the spiral spring 
within the tube, constantly pressing against the 
shoulder of the rod, forces the latter forward as 
soon as the latch is withdrawn, taking with it the 
lever at the end and resetting it to its original 
position. Another smaller spring then withdraws 
the latch of the striking lever and also brings that 
back into place. The operations of loading and of 
closing the breech are performed by hand. 

With guns of the calibres under consideration it 
was evidently impossible to employ carriages un- 
provided with means for taking up the recoil ; 
accordingly, M. Canet has designed mountings in 
which the recoil is reduced to the lowest practical 
limits and is absorbed by hydraulic brakes especially 
adapted for use on shipboard. In one arrange- 
ment the gun is placed within a sleeve mounted in 
the frame upon trunnions; this sleeve operates as 
a brake cylinder, and upon the gun is fixed a ring, 
which, working within the cylinder, operates as the 
piston of the brake. During the period of recoil, 
the distance of which is reduced to 13.78 in., the 
oil or other liquid which fills the free space between 
the sleeve and the gun passes from the rear to the 
forward side of the piston, being forced through 
the narrow clearance left between the piston and the 
side of the sleeve. The contour of this side has 
been calculated in such a way as to vary the dis- 
charge opening, at each instant to correspond with 
the variations in the energy of the recoil, in order 
to secure a constant resistance and not to throw too 
great a strain upon the carriage. The fluid forced 
from one side of the brake to the other, on account 
of the difference in the diameter of the gun in front 
of and behind the trunnions, is driven upwards past 
a spring-loaded valve into a receiver within which 
is a plunger loaded by springs that abut upon a 
crossframe mounted on the carriage. When the 
recoil is completed the liquid under pressure flows 
back again into the brake cylinder through a small 
opening formed in the valve, and thus slowly brings 
the gun back into firing position. It is during this 
return movement that the opening of the breech is 
effected, as just described. The arrangement of 
the brake is such that the carriage can be fixed 
rigidly upon the underframe if it is found desirable 
to do so during heavy weather ; this underframe 
rests upon a baseplate by means of a crown of 
coned wheels, and all the forward parts of the 
underframe are shut in and protected by the in- 
closing plate. In addition to this it carries an 
inclined curved shield which protects the gun and 
the man serving it. Upon the left side of the 
brake sleeve is a toothed sector for controlling the 
elevation or depression of the gun; this sector 
gears into a pinion which is worked by a special 
device mounted on one of the side plates of the 
frame. The pointing apparatus comprises an 
eccentric wheel that acts upon a pinion gearing into 
a second pinion with internal teeth and connected 
to the working spindle by friction cones which 
prevent any shocks resulting from firing the gun 
from being transferred to the pointing apparatus. 
This device enables the necessary operations of 
elevating and depressing the gun to be executed 
with great rapidity, and the work involved is 
claimed to be much less than that of all other 
appliances hitherto devised for the same purpose. 
Training the gun for direction is effected by means 
of a hand lever mounted on the platform of the 
lower frame and which carries at its lower end a 
spring brake acting on the baseplate. When it is 
desired to point the gun, a slight pressure exerted 
on the end of the lever causes the whole system 
to revolve in either direction according to whether 
the lever is pulled over either to the right or left ; 
as soon as the lever is released the brake comes into 
action and holds the frame securely in the desired 
position. The operations are very easily carried out 
even in rough weather. Figs. 373, 374, and 375, 
page 340, illustrate this mode of mounting and brake; 
they also show the arrangement of training gear 
and the shield attached to the carriage. As we 
have stated in a previous article, the Canet rapid- 
firing guns use four classes of projectiles: steel 
shell with a bursting charge and combined time 
and percussion fuze ; common cast iron shell with 
bursting charge and percussion fuze; case shot 
filled with hardened lead bullets, a bursting 
charge and combination fuze; a case shot with 
zine shell and wooden base. The first classes are 
surrounded with a copper belt to take the rifling. 
They are set in brass cartridges, the form of which 
has been carefully designed to obtain perfect 
obturation and to prevent expansion during fire, 
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a baseplate, spherical bearings being interposed 
between the two. We shall give a detailed descrip- 
tion of this mounting in another article. 





THE BETHLEHEM IRON WORKS IN 
PENNSYLVANIA STATE. 

Ons of the papers to be read at the forthcoming 
meeting of the Iron and Steel Institute in America 
is on the progress in the manufacture of war ma- 
terials in America, and within recent years this 
progress has been very marked. Until quite recently 
guns of heavy calibre, such as the 8-in. guns for 
the warship Chicago, described in last week’s issue, 
could not be constructed in the States, but about 
four years ago the Bethlehem Iron Company decided 
to add to their extensive works an ordnance and 
armour-plate department, in which weapons of 
great size and of the most destructive character 
could be manufactured. The story of progress, above 
referred to, to be narrated to the British society, will 
be in great measure complete, and for this, as well as 
for the remarkable efficiency of the plant at the 
Bethlehem establishment, it is particularly appro- 
priate that the works should be the objective point 
of one of the excursions of the Institute. 

Bethlehem, a town on the banks of the Lehigh 
River, 87 miles from New York, and 55 miles from 
Philadelphia, is unlike many other American towns 
in respect that it has a history. It was founded by 
the Moravians in 1741, and since then has been one of 
their principal settlements. It has silk, paint, and 
flour mills. It is noted for its excellent schools, and 
in South Bethlehem, where the works of the Iron 
Company are situated, there is the Lehigh Uni- 
versity, founded in 1866, and other episcopal 
institutions. West of the town, and divided from 
it by a creek, there is another borough—West 
Bethlehem, having within its boundaries silk and 
planing mills, machine shops, and dye works. The 
population of the three boroughs does not exceed 
20,000, and a great proportion of these find em- 
ployment in the iron works. 

The Bethlehem Iron Works, which the members 
of the Iron and Steel Institute will visit about the 
14th October, and of which a plan is given on the 
preceding page, were planned as early as the year 
1857, whena charter was granted to the senior part- 
nerof A. Wolle and Co., of Bethlehem, for a company 
styledthe Saucona Iron Company, but subsequently, 
in 1859, the name was changed by Act of Assembly 
to the Bethlehem Rolling Mills and Iron Company. 

Four years ago the work of erecting complete 
hydraulic forging machinery for the manufacture of 
the largest guns, and the heaviest shafting and 
armour plates, was commenced, the proposition hav- 
ing come from Mr, W. H. Jaques, formerly secretary 
of the Senate Ordnance Committee, and who is now 
associated with the Bethlehem Company as the 
director of the naval department. The construc- 
tion of the plant is now finished, and the works, 
which are verycomplete, represent American enter- 
prise and genius. 

The raw material is converted from its crude 
state into the finished product within the works. 
These are very extensive, covering ground 1} 
miles in length by one-quarter of a mile in width. 
The buildings are partly of hard grey stone 
from adjacent quarries and partly of brick, and the 
roofs cover an area of 18 acres. The general 
arrangement of the works, and the conveniences in 
the way of railway accommodation, will be seen 
from the plan. The works consist of offices having 
extensive drawing rooms ; boiler-houses, which, by 
the way, are all detached with the boilers set so as to 
provide for expansion in any direction without sub- 
jecting them to any injurious strains; blast fur- 
naces, puddle mills, merchant steel mill, Bessemer 
department, department of construction and re- 
pairs, ordnance and armour-plate department ; 
chemical and physical laboratories, containing 
Riehle and Emery testing machines of 100,000 lb. 
and 300,000 Ib. capacity ; mines, quarries, &c. 

There are six blast furnaces, one of which is 
situated at Bingen, on the Philadelphia and Read- 
ing Railroad, six miles from Bethlehem. The 
heights generally are 70 ft., the bosh 16 ft., and in 
one case 19 ft., and the hearth 10 ft. The fuel 
used in melting is anthracite coal from the upper 
Lehigh region, with a mixture of Connellsville coke. 
The most recently constructed furnaces are each 
provided with three Whitwell firebrick regenerative 
stoves 20 ft. exterior diameter and 60 ft. high. 
These are said to give excellent economical results. 
A railway for the transportation of fluid metal 





connects the furnaces with the converters, thus 
permitting the making of Bessemer steel by the 
direct process. The annual capacity is 160,000 
tons. The casting-house of each furnace is at a right 
angle and forms a wing to the stock-house, which 
is a continuous building running parallel with the 
line of furnaces, and is 60 ft. wide. Two lines of 
rails run the whole length of the building, and are 
carried on trestles 12 ft. above the floorlevel. The 
spaces between thecasting-houses are used for cinder 
yards on one side, while on the other are located 
the boilers and hot-blast stoves. The engine-house 
built in front of the stock-house is 327 ft. long by 
60 ft. wide, and in it are seven horizontal blowing 
engines, five of which are compound with cylinders 
30 in. and 54 in. in diameter respectively, by 80 in. 
stroke, while the other two are single condensing 
engines with cylinder 54 in. by 80 in. stroke. In 
each case the blowing cylinders are 80 in. by 80 in. 
stroke. In the compound engines the blowing 
engines work at high speed and under high pressure 
of blast with noticeable smoothness and noiseless- 
ness. They blow at as high a pressure as 20 lb. 
of air. 

The puddle mill contains three double doubles, 
four double, and one single puddling furnace, with 
boilers over. It was intended originally for iron 
rails, but since the supersession of these by 
steel rails, merchant iron and muck bars have been 
produced, the latter exceedingly low in phosphorus 
for remelting at the open hearth furnaces for high 
quality steel for ordnance and shafting. The mer- 
chant steel mill is principally used for the rolling of 
smaller sections of rails and special grades of Besse- 
mer steel into billets. 

The Bessemer steel rail mill is of stone with iron 
andslate roof, having acontinuous lantern. The nave 
is 1512 ft. long and 111 ft. wide, and the transepts, 
including the crossing of the nave, are 386 ft. long 
and 111 ft. wide. The clear height in each case is 
29 ft. In the western portion is the converting 
department, with four 7-ton vessels arranged in a 
straight line across the mill, with an iron platform 
on cast-iron columns surrounding them. The iron 
and spiegel cupolas are behind, and have two plat- 
forms one above the other for charging and 
tapping respectively. Three vessels are worked 
alternately, while one is off for repairs, the 
iron cupolas are run four on and four off, and 
the spiegel cupolas two on and two off to facilitate 
repairs. The vessels are wrought-iron shells 8 ft. 
in diameter, and the body is completely lined with 
natural stones of mica schist, roughly hewn to 
shape, and the nose is lined with firebrick. Mica 
schist was adopted after careful experiments, and 
except some slight repairs, one of the linings is said 
to be good for 30,000 tons of ingots. The vessel 
bottoms haveseventeen firebrick tuyeres with twelve 
holes 2 in. each, and between the tuyeres are set, 
end on, bricks similar to the lining in the blast fur- 
naces, as near together as they will stand, and the 
small space between backs and tuyeres is rammed 
with ordinary gannister bottom stuff. With this ar- 
rangement oven drying is only needed four hours, 
and the bottoms stand twelve to fourteen heats quite 
uniformly. The output of the converting depart- 
ment averages 4000 tons of ingots per week of 
eleven shifts, but the plant has been worked at a 
higher rate of production. The annual capacity is 
225,000 tons. The heats of ingots run from 7 to 
8 tons according to the weight of rails. Fourteen- 
inch ingots are bloomed down to 7 in. square, and 
cut into single and double-rail blooms for the rail 
mill. The stock ladles, molten metals, ingots, &c., 
are moved on narrow-gauge rails, with frequent 
turntables, switches, hydraulic lifts, &c., and there 
are numerous hydraulic cranes for casting pits, &. 

The blowing machinery is in the upper transept 
next the Lehigh Railroad. There are two Bes- 
semer engines. The smaller has two cylinders 
36 in. in diameter and 60 in. stroke coupled direct, 
with two blowing cylinders 48 in. in diameter 
placed back of the steam cylinders on the same bed- 
plate. The larger and newer engine constructed 
because of the inadequacy of the other, has two 
steam cylinders 56 in. in diameter by 66 in. stroke, 
and two blowing cylinders 60 in. in diameter. Run- 
ning with 50 lb. steam pressure it maintains a 
blast pressure of 40 Ib. of air. The cupola blast is 
obtained from a set of Baker blowers, coupled 
direct to the shaft of a compound engine running at 
90 revolutions. The pressuré is about 1} lb. at the 
blowers, and 12 oz. at the tuyeres. This plant is 
duplicated. A Worthington duplex and two 
Worthington compound duplex pumps are located 





in this transept and supply the water pressure of 
300 Ib. to the square inch for operating the 
cranes, hoists, &c. In the opposite transept are 
two Pernot furnaces with their accompaniments, 
Outside is the ladle-house. The freshly-lined 
ladles are placed on cars and run into position on 
rails ; when in position a cap is lowered, forming 
a combustion chamber of the ladle, and a stream 
of gas and air, in regular proportions, admitted 
through the centre of the cap, causes more rapid 
drying and hotter ladles than with the old method 
of building fires in them. The vessel bottom 
repair shop is located in the upper end of the mill, 
and there are hydraulic cranes for handling and 
ovens for drying. In a brick foundry adjoining 
the mill, having a cupola and two cranes, ingot 
moulds are manufactured, six to eight being used 
per day. 

In the main portion of the mill are six Siemens 
reheating furnaces, three on each side, with 
hydraulic cranes for charging and drawing the 
ingots, rails being provided with connections to the 
casting pits and the blooming train. There are 
two blooming mills, two engines, and three sets of 
rolls. The smaller engine is 36 in. in diameter by 
60 in. stroke, coupled direct to two sets of three- 
high 32-in. rolls, each with tables controlled by 
power. The large mill is also three-high, the rolls 
are 48 in. in diameter and 10 ft. long,; the 
engine has a cylinder 65 in. in diameter by 8 ft. 
stroke, and 90-ton flywheel. The ingots are cut 
into rail blooms in steam hammers. There are 
four heating furnaces for the rail mill, similar 
to those in the blooming mill already described. 
The rail mill consists of three sets of three-high 
rolls 24 in., driven by an upright compound engine, 
with cylinders 36 in. and 56 in. in diameter, 
by 50in. stroke. From this mill the rail passes 
to the hot saws and thence to automatic straight- 
eners, hot beds, cold straighteners, drill presses, 
and then to a line of driven rollers, which carry 
the rails to the cars for shipment. A new 28-in, 
mill rolls heavy sections and long lengths. This 
train is driven by three high-speed compound 
engines on one shaft, connected with the middle 
roll and driving direct. The aggregate power is 
8000 horse-power. The tables are worked auto- 
matically by water or air. In the heating fur- 
naces in this department, gas produced from 
crude petroleum oil has been used instead of coal 
gas made in Siemens producers. The department 
of construction and repairs includes pattern, 
foundry, machine and smith shops, and amongst 
the heavier plant are a 120-in. planer, a 16-ft. boring 
mill, three heavy lathes, and two large universal 
drills, one having 14 ft. span. 

The ordnance and armour-plate department in- 
cludes gas producers, open-hearth furnaces, for cast- 
ing ingots of 100 tons, hydraulic forging press for 
the largest forgings required in warships and for 
guns ; plate rolling mills, pneumatic and hydraulic 
cranes, 60 ft. span, capable of lifting up to 150 tons, 
a 125-ton single-acting steam hammer, bending 
press, &c. The building is to the east of the works, 
and is 1155 ft. long by 111 ft. wide, and is shown on 
plan as forging and plate mill. The machine shop 
No, 2 is 641 ft. long by 116 ft. wide, and in itisa 
planer, in which plates 13 ft. by 13 ft. by 50 ft. 
10 in. can be planed, a 10-ft. face-plate lathe, boring 
mills, &c. The shops are lighted by electricity, 
and the entire plant supplied with rail communica- 
tion. The casting and forging plant was manufac- 
tured at Whitworth’s establishment at Manchester, 
and designed by Mr. Gledhill, managing director of 
that firm ; the heavy tools were constructed from 
designs by Mr. Gledhill and Mr. Fritz; and all 
were erected under the latter’s direction. 

The company has manufactured the heavy shaft- 
ing and armour of several warships for the United 
States Navy, and forgings for 4in., 6in., 8 in., 
10 in., and 12 in. guns, both for Army and Navy. 
At the Maritime Exhibition at Boston held a year 
ago, the company exhibited heavy castings manu- 
factured for the Calumet and Hecla mines. Other 
exhibits included a tube for a 10-in. breech- 
loader, the dimensions being 27 ft. 2in. long, the 
largest outside diameter 20} in., and the weight 
23,000 lb. ; a strengthening hoop of the 12-in. 
breechloading rifle for the United States Army 
having a cylindrical hollow forging 6 ft. 34 in. long; 
outside diameter, 47} in. ; inside diameter, 383 in. ; 
weight 12,940 lb. 

In addition to the war material (including hollow 
and other forgings for shafting, guns, armour, 
shields, and conning towers), special and miscel- 
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laneous forgings, &c., the works have an annual 
output of some 250,000 tons of rails, blooms, and 
billets, and miscellaneous work, under a personnel 
of about 3000. 


SHIPYARD MACHINE TOOLS. 
(Continued from page 179.) 
Many-sipeD MacuHINEs. 

A Far too common practice in shipyards is to have 
one machine to perform many operations. This is 
not to be commended, either on the ground of 
economy or efficiency. The punching machine is 
often saddled with too many functions. It is 
far better that punching only should be done 
on one machine and shearing only on another. 
But this is rarely the case; the reason being, 
apparently, that small firms cannot afford or 
find room for many separate machines. At 
all events, they begin with only a few, and 
they want these few when they get them to do 
as many operations as possible. And as they 
increase their plant they naturally go on adding 
the same kind of machines. Larger firms laying 
down a new yard on an extensive scale ought not 
to be affected by any such considerations. It is 
worth their while to study in the arrangement of 
the yard how they can have separate machines to 
do separate kinds of work. 

Any engineer who gives any thought to the 
matter can readily comprehend how the various 
operations of vertical punching, horizontal punch- 
ing, shearing, cutting angle-irons, and bending 
bars, require each a different speed and other 
variations, in order that each operation may be 
performed conveniently and in a proper manner; 
not to mention the confusion arising from different 
squads of men surrounding one machine, and 
having to carry their work perhaps from distant 
parts of the yard. And yet how frequently do 
we see attempts made to combine all these 
operations in one machine! As a consequence, 
none of them are done well; and we find 
that one or two of these functions get out of con- 
dition, or become disabled, or disused owing to the 
inconvenience of trying to work them. And these 
multifarious machines are in time—a very short 
time—limited to perhaps one duty which they can 
best perform. The other features are then an 
inconvenient and unsightly excrescence. 

The favourite combination is to have a vertical 
punch at one end of a machine and shears at the 
other, and there is perhaps less objection to 
this arrangement than some other alliances ; for 
both these operations are often conveniently per- 
formed on the same plate while it is suspended from 
one crane swinging round to both ends of the 
machine. But if two machines of the same power 
were used near each other (in some yards there are 
about a dozen in one close line), it is easy to see 
that each machine could be made more efficient if 
one did punching only at both ends, and the other 
shearing only. Each could then be worked con- 
stantly at the speed best suited to each operation, 
and the form of each could be adapted better to 
its peculiar requirements. In combined machines 
the gullet on the shearing side is almost necessarily 
as deep as on the punching side, because each side 
is usually cast from the same pattern—the one 
side differing from the other only by a slight 
alteration on the lower jaw. The maker finds this 
suits him better ; for it saves him having separate 
patterns for each end. But the large punching gullet 
is of no use on ashearing side. Asa rule, only the 
edge of the plate is trimmed at the shears previous 
to planing, and rarely does a plater require to 
cut deeper into a piece of plate than 12 in. ; 
whereas at the punching end 36 in. of gullet, or 
even more, may be necessary to reach into the 
middle of the wide plates now being used. If a 
machine were designed to do shearing exclusively, 
it might be made of great strength with gullets 
only 12 in. deep, and yet need not be above one- 
third the weight and cost of the tool that is to 
punch the same thickness of plate with a deep gap. 
Thus a great saving in first cost might be effected, 
as well as greater efliciency obtained, and less 
power wasted, by having machines specially con- 
structed for each particular duty. The same crane 
could easily be set so as to swing the plate from 
one machine to the other. 





SHEARING ANGLE Bars. 
When angle iron shearing is combined with one 
of those punching presses, the angle iron knives are 
usually placed in the middle of the machine, between 





the main parts, so as to interfere as little as pos- 
sible with the other operations. This arrange- 
ment is shown in Fig. 15. Some makers, however, 
place angle knives at the end of a simple slide, such 
as is shown in Figs. 13 and 14. And thus the 
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angle bar is cut with its heel A down. But that is 
not a good way to cut angle iron in ashipyard. It 
answers well enough when the angle iron is straight, 
as when used in bridgework ; but a shipbuilder 
usually cuts the bar after it has been bent into its 
required curve, and it is very awkward to be obliged 
to hold a long bent bar at an angle of 45 deg., one 
end being high in the air, while having a small 
piece clipped off one end. The angle knives ought 
to be so placed as to cut while the bar is lying 
with one side flat (see Fig. 15), and then it 
can easily be held level. In order to cut in 
this position it is the best practice to have 
the upper or movable knife k fitted into one end 
of a hinged part H, the form of which is 
indicated by dotted lines. This gives a rocking 
motion, and thus the full strain of cutting the 
whole section is not undergone by the machine at 
one instant. The section is sheared in detail, and 
thus the shock to the parts is reduced. 

An angle bar cutter ought always to have a 
disengaging arrangement by means of which it can 
be thrown out of gear until the workmen have 
time to push the bar through to the exact mark 
where it is to be cut. The rocking part which 
carries the upper blade is usually worked by an 
eccentric E, in the middle of the main shaft on the 
so-called ‘‘excentric’” machine, or at the end 
of the shaft which works transversely on the 
“lever” machine. In the former case the shaft 
ought to be well supported by bearings at A A, 
so as to resist the thrust of the cut without 
springing the shaft, and risking the main 
wheel’s sinking too deep into gear with its 
pinion. The joint between the excentric rod 
and rocking part requires to be ‘‘universal ” 
to allow of the two movements ; and a ball joint, 
as shown at B, is usually adopted. The ball is 
formed on the end of a short round bar of steel, 
and is tempered hard at both ends. The upper 
end abuts on the small steel block which forms the 
stop motion. This block can be drawn out a few 
inches when disengaging is required, and then the 
round bar slides freely up into its socket, when a 
bar of angle iron is placed between knives. When 
cutting is wanted, the little block S is pushed in 
on the rising stroke, and then on the down stroke 
the shears do their work. This ball-joint is not 
required on the cam and lever machine, for there 
the action of the cutting part and of the eccentric 
rod are in the same plane. It is important that 





all these parts should be made of steel, either cast 
or forged, and very strong, for the strains they 
have to bear are often very severe. And that this 
is not attended to is evident from the frequency 
with which these parts are found in a broken-down 
condition. 

HorizontaL Puncuine. 

Another adjunct, sometimes connected with the 
gear of a punching machine, is a wing for horizontal 
punching. An arrangement of this kind is 
shown in Fig. 16. This can only be conve- 
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niently applied to machines of the eccentric type. 
The horizontal slide is worked from the middle of 
the main shaft by an eccentric similar to that for 
angle-bar cutting, only it does not require to be 
spherical in form. It stands well out from the main 
body of the machine A. A similar arrangement is 
sometimes used for bending deck beams and other 
bars, a bending ram being used instead of punch, 
and two movable blocks opposite. But such a 
combination is not desirable in a shipyard. Hori- 
zontal punching and bending are much better done 
on a separate machine in some other part of the 
yard. Such a combination, however, is of some 
value in a boiler shop. The horizontal punch is 
here most useful for making the holes in the 
flanged ends of boilers while the plate B is sus- 
pended in slings on the level. Occasionally double 
punching is resorted to with some of the more 
powerful presses. Two punches are fixed at a 
certain pitch, the one being diagonal to the other, 
to serve for zig-zag rivetting, as shown in Fig. 17. 
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Fig.2. 


It is questionable, however, if this is an advantage in 
a shipyard. There are certain irregularities in the 
pitch of the holes of ship-plates to which the 
double-punch system does not readily adapt itself, 
and it is not often that the arrangement can be 
profitably worked. So much time is lost in 
changing the punches, and in the setting up of 
other details, that it is rarely used. 










CRANE JIBS. 

All such machines as those with which we 
have been dealing ought to have handy crane 
jibs at each end for carrying up the plates, and 
their radius from punch to extremity of jib ought 
to be at least 15 ft., so as to admit of 30-ft. plates 
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being punched or shornat the ends if required. These 
jibs ought to have a clear sweep of more than half 
a circle at each end, without having their range 
obstructed in any way by driving belts or other 
gear. In suspending a plate by the crane pre- 
paratory to punching or shearing, it has been usual 
generally to do so by a chain sling with two hooks 
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THE VICTORIA TORPEDO. 
(For Description, see Page 246.) 


ian 
Af i 


Fig. 7. 














i D 

























































































































































































N S= AN SSE SS Qa a 3g qua 
< EO t > i ir tu 
——- 


RMWOMW 
a ZI. =e = 3 
— “_- 


a oN 




























































































246 


ENGINEERING. 


[Auc. 29, 1890. 








such holes in 1-in. plate is about 118 tons, when 
punches and dies are in good order, and the stress 
might often be much more. Nothing less than 22 
to 24 tons total weight for a double-ended machine 
can be considered safe to do such work frequently 
or continuously. The principal working parts, such 
as the slides, shafts, cams, pinions, and even the 
wheels, ought: to be all of steel ; and as regards 
some parts where the wear is excessive, such as the 
rubbing surfaces of cams, the movable blocksinslides, 
&c., these ought to be case-hardened or tempered 
hard where practicable. The slides for shearing 
and punching ought to be much longer than they 
usually are, and should be square—not YV-shaped— 
at their sides. The Y slides are liable to be made 
overtight by clumsy workmen ; then ‘‘ seizing ” and 
destruction of the slide follows. If made of wrought- 
iron, they might be much narrower than they 
usually are, with advantage. The broad cast-iron 
slide is not liked by workmen. It conceals the 
punch too much from their view, and compels exces- 
sive stooping. This remark does not apply to the 
lever machine. There the form allows of a narrow 
slide of steel which is all that could be desired. 
All bolts used in the construction ought to be 
turned and fitted truly into rimed holes, and the 
nuts, where much in use, such as for holding the 
dies, should all be of steel, and square outside, so 
as to be readily turned with a loose-fitting spanner. 
All the bearings for shafts ought to be of gun-metal 
or of phosphor-bronze, and of heavy patterns ; and 
there ought to be numerous oil holes fitted with 
self-acting lubricators, for thorough lubrication. 


(Zo be continued.) 








THE VICTORIA TORPEDO. 

Tue ordinary Whitehead torpedo, such as is used in 
our own and every other naval service, except the 
American, is a missile weapon. Once the firing trigger 
is pulled all control is lost of it, as completely as it 
were ashell. It goes forward, impelled by its motive 

ower, and subject to be swept to one side or the other 
by tides, currents, or waves, and if it is fired from the 
deck it goes from one moving object to another, while 
if it be tired from beneath the water line the ship has to 
be expressly steered for that purpose, and an allowance 
made for the speed at which the ship is going, which 
must be more or less a guessed-at quantity. Even 
if it be well aimed and runs its course without deviation, 
it is possible that the ship against which it is launched 
may have moved away before it has time to strike, 
unless the range be very short. Of course with shot 
and shell it is only expected that a moderate percent- 
age of hits will be made, but with a weapon costing 
some 300/., and of which only very few can be carried, 
the percentages of hits must be greatly increased in 
order to make them effective ; for at each shot a portion 
of the ship’s armament is irretrievably lost. 

It is oa known that many inventors have turned 
their attention to the problem of controlling a torpedo 
all the time it is in motion—in fact of steering it from 
a distance. If this could be done successfully—that is 
in a way compatible with the exigencies of warfare, and 
not merely as a peace experiment—it would introduce 
a new element into naval combat that would entirely 
change the present system of attack and defence, 
The captain of a vessel would then have at com- 
mand a flotilla of high speed submarine boats in which 
there were no crews to be considered, and which could be 
let loose at an enemy in sufficient numbers that would 
prevent all chance of escape. It is fortunate for those 
who follow the profession of fighting that new weapons, 
whether they be mitrailleuses, torpedoes, or automatic 
guns, never prove so destructive as they appear on 
paper. Means of defence and improvements in de- 
fensive tactics never lag far behind new means of 
offence. 

The latest improvements in controlled torpedoes are 
due to Mr. Read Murphy, of 34, Victoria-street, 
Westminster. Mr. Murphy is a resident of Melbourne, 
Victoria, and has named his weapon after his colony. 
It is constructed in two types, designed respectively for 
use from shore in the defence of towns and harbours, 
and for use from vessels ant torpedo boats. In all 
essential respects the weapon is a Whitehead torpedo, 
It is of the same general shape and construction, and 
is propelled by compressed air in the same way. But 
to the Whitehead equipment there are added some new 
features of great importance by which it is controlled. 
The steering devices are found in both types of weapon, 
but in the shore torpedo there are provided means for 
stopping, starting, and exploding at the will of the 
operator. 

As the shore torpedo is the larger and more im- 
portant of the two we will describe that first. It is 
24 ft. long and 21 in. in diameter at the largest part. 
The head carries the charge; next comes the com- 
pressed air chamber; behind this is a chamber in which 
are coiled 1200 yards of electric cable, inclosing the 





insulated copper strands ; further aft again is a cham- 
ber in which are three electrically controlled spring 
motors, one for working the vertical rudder, the second 
for the air valve which controls the propelling engine, 
and allows the cable to pay out from the torpedo when 
at full speed, and the third for exploding the torpedo 
and also for bringing it to the surface. It is through 
the agency of the cable and the motors that the 
— is controlled. The 1200 yards coiled within 
it, however, do not represent its range. An addi- 
tional quantity is coiled at the place where the ope- 
rator is situated, and it is intended that this shall 
be drawn upon first. As the speed of the weapon is 
under control it will be seldom advisable to launch it 
at full velocity. The amount of power required to drive 
it at full speed for, say, half a mile, would propel it 
for several miles at half-speed, and hence it would 
usually be wiser to send it away at a moderate rate 
until within easy shooting distance, when full speed 
can be given if desired. During the first part of the 
time the torpedo would be dragging its cable behind 
it, not a very serious matter, since it only weighs 
41.110 grammes per yard in air, and when greased it 
will leave the torpedo 22.312 in water. But when 
the air valve is opened wide to give full power, the 
coiled cable is released and pays out from the body of 
the torpedo, thus obviating the drag, and giving 
1200 yards free run. There is also a device provided 
whereby, should the shore end of the cable become 
fouled, or offer too much resistance to the motion of 
the torpedo, the clip which holds it is tripped, and the 
cable within the torpodo is payed out. In the present 
case the course of this torpedo will be shown by 
Holmes’s compound, the gas from which is forced to 
the surface by the rush of water through a tube, but 
the ordinary means of showing the course of a torpedo 
may hereafter be adopted. 

For shore stations the Victoria torpedo, instead of 
being launched in the usual manner, may be deposited 
with a buoy in a cage under water, it may be a mile or 
more from the shore, and is there left until the enemy 
appears, when it is released. On being released the 
buoy ascends a given distance, and the torpedo starts 
on its journey, pulling the cable from the buoy as it 
would from land. As the buoy contains the cable 
that would be otherwise wound at the sending station, 
the torpedo has its run of two and a half miles from 
the position of its cage, and is worked from this point 
exactly as it would be from land. 

An ordinary cable connects the torpedo cage with 
the operating station on shore. This cable contains 
the three strands already described of an extra 
stoutness to carry the extra electricity and two 
extra strands, one of which enables the torpedo and 
its buoy to be released at pleasure, and when not 
required for this purpose is connected with an ordinary 
electric bell. The second strand is connected with 
electric cells, so that if the torpedo or the cable are 
interfered with by the enemy, or hurt by mischance, 
the water will connect the two strands so that the 
bell will ring, and the officer instantly be apprised. If, 
however, all goes right, he can by a touch of the key 
open the cage and liberate the torpedo, which will rise, 
as described, its engines can then be set in motion, and 
it can be controlled and steered at will. 

The only controlled torpedo in use in this country 
is the Brennan, of which we gave a full account on 
page 602 of our forty-third volume, at the same time 
pointing out that the Government had paid a very 
long price for a weapon having many inherent dis- 
advantages. This torpedo requires a powerful steam 
engine and boiler erected on the shore very near the 
launching point, and therefore it requires a long time 
and many expenses for its installation. The exact 
position of each Brennan torpedo would be known, 
and an enemy’s ship, in case of war, would come 
prepared with the knowledge. Even if new installa- 
tions were made after the declaration of war, it is 
more than probable that their sites could not be kept 
secret. It would be the object of hostile naval com- 
manders to shell the engine house, and if this were 
protected by earthwork, or fortifications, they would 
concentrate their attention on the landing ways which 
are vital to the whole system. The Victoria shore 
torpedo, on the contrary, can be submerged in any 
position in a few hours, and can be started on its 
course without the enemy having an inkling of its 
presence. 

Having thus given a general account of the Victoria 
torpedo we will describe the details by aid of the en- 
gravings on pages 244 and 245. Fig. 1 shows the light or 
naval torpedo, Fig. 2 the shore torpedo, and Fig. 3 one 
form of its float. In Fig. 2 the various compartments are 
marked with their respective names. At the head is 
the explosive, this being stored in the lower part of 
the chamber. At the upper part is the receptacle for 
Holmes’s fiuid with a pipe for its delivery, passing up 
the dorsal fin. A part of the forward compartment is 
left vacant, and is intended to be gradually filled with 
water as the compressed air is expended to replace 
the place of the latter. Connected to the forward bulk- 
head of the air chamber is a diaphragm B coupled by a 
rod toa piston valve C moving in acylinder A, open to 





the sea at the top. As the air pressure decreases, this 
piston gradually descends, admitting the water to the 
four horizontal compartments in succession. Such a 
device is not needed in the Whitehead torpedo, which 
makes its run at full speed, and is guided by its hori- 
zontal rudder. But with a torpedo intended to be used 
at varying speeds it is important that it should not be 
subject to the resistance of putting the horizontal 
rudder hard over. 

The compressed air chamber is of Whitworth steel. 
Behind it comes the hydrostatic valve, the construc- 
tion of which is a secret known to all the world. This 
valve, with its pendulum and servo-motor, acts on 
the horizontal rudder which keeps the torpedo sub- 
merged at any required depth. The next compart- 
ment contains the electric conductor. This is wound 
in the way indicated in Fig. 4, so that it runs out 
without friction and without twist. It is laid in 
circles from the centre to the circumference and is 
then reversed and laid the opposite way to the centre. 
Fig. 5 is a full-sized view of the cable with a part of 
the dielectric removed to show the strands. Fig. 6 is 
a similar full-sized view of the cable controlling the 
naval torpedo. Behind the cable come the electrically 
governed spring motors, and then again the Tower 
spherical engine, manufactured by Messrs. Heenan 
and Froude, of Birmingham, who have also constructed 
the torpedo. There are two propellers, right and left- 
handed, in the usual way. 

Figs. 7 to 9, page 245, show the electrically controlled 
spring motors; Figs. 10 to 12 show the air valve; Figs. 
13 and 14 the cable clutches ; Figs. 15 and 16 the cable 
guide ; and Fig. 17 details of the float; Figs. 18, 19, and 
20 show the cage in which the torpedo is held; and 
Fig. 21 (see page 237) illustrates the complete arrange- 
ment. The cage has four arms which completely en- 
circle the body of the weapon. One arm of each set 
is fixed, while the qther is pivotted and can be locked 
by a catch when the torpedo is in position. This catch 
is controlled by an electro-magnet connected by an 
insulated conductor to shore. 

Each spring motor is connected with a small magneto 
motor which can be turned by the current sent along its 
particular conductor. At the end of thedynamo shaft is a 
pulley Karound which there are wound two cords. Oneof 
these works a clutch lever, operating two half-clutches 
Gon the spring motor shaft, and putting one or other 
of them into engagement with the corresponding 
spring motors H or J. The other cord works a pair 
of pawls, which engage with ratchet wheels on the 
shaft and limit its motion. Suppose a torpedo (Fig. 2) 
has been discharged from the shore either from a sub- 
marine cage, as in Fig. 21, or by being put directly 
into the water, and is proceeding at a comparatively 
slow rate ; it is then desired to make it veer away to 
the right to bring it fairly in line with the enemy. An 
electric contact is made with a key on the proper con- 
ductor, and the dynamo D (Fig. 8) is set in rotation. 
This winds the end of the lever F over to the left, 
putting the clutch G into engagement with the spring 
motor J. Atthe same time the second cord draws out 
the pawl K and puts in the pawl L. As there is only 
one tooth on the ratchet wheel, the spring motor gives 
half a revolution, rotating the shaft and putting over 
the rudder, Directly the current is shut off a spring 
pushes back K and releases L, so that M makes one 
complete revolution. If this does not bring the rudder 
round sufficiently again, the electric current is put on 
and a similar action takes place, and so on. 

A reverse current by similarly operating the motor 
H brings the rudder in the opposite direction, and 
thus is the torpedo steered at any required angle, be 
it much or little. 

At the desire of two foreign experts two modifica- 
tions of this mechanism have been made, by an alter- 
ation in the clutch G in the one case and a modification 
of the ratchet wheel in the other. 

We will now suppose that all is ready for the final 
rush, and it is now necessary to open the air valve 
full to put the engines at full speed, and to cease 
dragging on the cable. The motor shown in the rear 
position in Fig. 7 is now operated by its cable. In 
construction this motor is identical with that shown 
in Figs. 8 and 9, and two cords are led from it to the 
spindle of the air valve (Figs. 10 to 12). Upon this 
spindle is a screwed sleeve working in a nut (not 
shown), and when the nut is turned the valve is opened 
or closed, In its closed position the valve is at the right- 
hand end of the valve chest; the first application of 
the current to the motor moves it slightly to the left, and 
allows the air to gain access to the distributing valve N 
of the engines and to set the latter in action. A re- 
versal of the current temporarily applied opens the 
valve still further, and so on until it is full open, the 
entire action only lasting a second or two. Similarly, 
by timing the application of the current, the valve can 
be more or less closed as desired. 

At the moment the valve is opened full the cable must 
be released. To this end a cord is connected from the 
valve spindle to the tong clutches shown in Fig. 13. 
This cord is not rigid, but has a spring inserted in it. 
Any opening of the valve less than the full opening 
only requires such a motion of the rod as will stretch 
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is spring. But with the full opening the tension 
pa ihe resistance of the springs PP, and the 
toggle joint is drawn back, releasing the grip on the 
ons at Q. Should the valve be closed again the grip 
will be renewed, since the toggle joint R does not go 
past the centre. Thus the torpedo can make its 
run at full speed, and unencumbered. If it strike 
the enemy it will explode by percussion. But 
should it be caught in a net or otherwise ob- 
structed, the operator must explode it. For this 
purpose he makes use of his third conductor and 
motor. The latter is immediately behind the one 
shown upright in Fig. 7, and is similar to it. Its 
office is exceedingly simple; it is connected by a rod 
to a fuze in the forward compartment, and ignites it 
with an apparatus like the lock of a pistol. If a 
reverse current be sent the motor overcomes the hydro- 
static valve, and brings the torpedo to the surface, if it 
is in motion. 

As we have already stated, the large torpedo may 
act with or without a float. Without a float it is 
simply an improved and controlled Whitehead, that can 
be brought to the surface when required, as might be 
necessary occasionally when at a very long distance, 
and otherwise controlled as described. With a float 
it is simply deprived of its buoyancy by using air at a 
higher pressure, but in every other respect is unaltered. 
The float enables it to be seen at almost any distance 
and also to get under netting. Mr. Murphy has de- 
signed the locomotive float, shown in Fig. 3. It has 
not yet, we believe, beenconstructed. It is, however, 
a small torpedo carrier, intended to travel just below 
the surface. It is connected to the main torpedo by 
a line, and is towed by the latter. This line is passed 
over some small pulleys, as illustrated in Fig. 17, and 
when it is drawn it pulls in the wings, opens the air- 
cock, and gives the engine sufficient power to prevent 
the drag on the main torpedo. 

The small torpedo (Fig. 1) can only be steered ; it 
cannot have its speed controlled, since it has only one 
electric conductor, weighing slightly under 4 oz. per 
yard, and only one spring motor. The hydrostatic 
valve and heavy pendulum used in the Whitehead are 
dispensed with, as is the inlet of water to work the 
hydrostatic valve, and in place of them there is em- 
ployed the float shown in the dorsal fin, which through 
a dashpot and a servo-motor operates a side fin, and so 
keeps the torpedo ina straight course about 2 ft. under 
water. This fin by keeping the torpedo below the 
surface also protects it from the missiles of the vessel 
attacked, and as the weight and utility of the float 
and dorsal fin would not be materially altered by being 
struck by ordinary bullets, this weapon is virtually 
bullet proof, If the torpedo turns either to dive or to 
shoot out of the water, the float, which should be just 
half submerged, causes the side fin to check it. This 
weapon makes its course at full speed, and does not 
need to*have its buoyancy adjusted as it goes. 

One of the purposes for which the large-sized torpedo 
is specially applicable is the protection of merchant- 
men, at least those of them which are able to run away 
if they can only get a fair start. By means of one or 
two torpedoes they could keep their antagonist at a 
distance from which there would be little danger of 
being hit, until they could slip past, and show a clean 
pair of heels. This weapon can also be used on a man- 
of-war, but generally the smaller weapon (Fig. 1) 
would be on 8 board ship, on account of its greater 
simplicity, and the more perfect skill there available. 
The large torpedo with a float is adapted for shore 
defence... It has a range of two and a half miles, a 
very large store of compressed air, and is safe against 
hostile shot. 

A practical trial, so far as any peace trial can be 
practical, is to be made of the Victoria torpedo in a 
week ortwo. It will be attended by experts from 
several Governments, and some evidence of its capabi- 
lities will be given. If it performs one-fourth of what 
is claimed for it, it will be a great addition to naval 
armaments and coast defences. Unfortunately, this 
country seldom makes it worth while for inventors to 
give it the exclusive use of their improvements, and 
therefore is no better off for all their exertions. Our 
only recourse at sea is to trust to ‘“‘big battalions,” 
since we have no weapons unknown to our possible 
invaders. 





THE NEW HAMBURG-AMERICAN TWIN- 
SCREW STEAMER ‘‘ NORMANNIA.” 

THE most recent contribution of the Fairfield Ship- 
building and Engineering Company to the fleet of 
Atlantic racers is named the Normannia, and the 
owners are the Hamburg-American Steam Packet 
Company. On the next page we give an illustration 
of this vessel, which is destined to add considerably to 
the reputation of the builders. Our engraving is from 
a photograph instantaneously taken by Adamson, 
Rothesay, while the vessel was steaming on the mea- 
sured mile at Skelmorlie on the Clyde at 21 knots an 
hour. On pages 249 and 252 we give a profile and the 
plans of the four decks, and on our two-page plate an 
engraving of one of the twin engines by which she is 





ropelled. We hope in subsequent issues to give 
urther views and details of the machinery. 

The Normannia is the largest and fastest steamer on 
the line, the Columbia, built by Messrs. Laird, of 
Birkenhead, having an average sea speed of 18.7 knots, 
and the Augusta Victoria, the production of the Vulcan 
Company, of Stettin, of 18.4 knots. The new liner is 
rather larger than these, being 40 ft. longer and beam 
increased to correspond. The dimensions of the Nor- 
mannia are : 


Length extreme ; nr? oe 
», _ between perpendiculars ... 
Breadth extreme oes ‘a 


520. ft. 


500 ,, 
57 ft. 6 in. 
t. 


Depth moulded 38 f 

» of hold : sé 34 ft. 6 in 
Gross tonnage rs ie ait 8500 tons 
Displacement at 24 ft. draught ... 11,500 ,, 


The Normannia was built and completed, including 
her trials, in twelve months, and when the dimensions 
of this vessel and the power of her machinery are con- 
sidered, it reflects the highest credit upon those en- 
gaged on her construction, and exemplifies the immense 
facilities of the Fairfield Company. They have beaten 
their own record in building this vessel in three and a 
half months less than was occupied by them in con- 
structing the famous Cunarders, Umbria and Etruria. 
The fact that this speed of production is not achieved 
at the cost of material and workmanship is fully 
proved by the splendid record of performances by the 
Umbria and Etruria on the Atlantic, and also by the 
fact that the Normannia ran her full-speed trials to 
the complete satisfaction of the owners on the third 
day of her running, and this performance has been 
maintained by the vessel breaking record of all fast 
maiden trips across the Atlantic. 

It is noteworthy that the dimensions of the 
Normannia correspond very nearly with the famous 
Cunarders Umbria and Etruria, also built by the 
Fairfield Company. There is very little difference 
in the coefficient of fineness. The Normannia has 
perhaps a fuller midship section than the Cunard 
vessels, but she has rather finer ends, so that if the 
prismatic coefficient be taken, the vessels are very 
much alike. 

The new Hamburg-American liner has a _ keel 
of two thicknesses of plate. The stem has a slight rake 
forward while the stern is elliptical. The top sides of 
the shell plates above the water are double-butt 
strapped, and under water single strapped, and all 
quadruple rivetted, She has extra strengthening 
lower to contend with the ice, the bow plates being 
increased for about 25 ft. from the stem. 

The necessity for extra strengthening in view of 
icebergs was exemplified during the first voyage of the 
steamer; and it is creditable to the constructors as 
well as to the captain and the chief engineer, whose 
promptitude in action brought the vessel out of a 
most dangerous situation practically scathless. On the 

7th of June, in the course of a fine maiden voyage, 

the steamer encountered a three-peaked iceberg, about 
100 ft. higher than the ship’s masts, and the side was 
about perpendicular. The benefit of twin-screw pro- 
pulsion was fully taken advantage of, for when the 
helm was put hard aport the port engine was kept full 
speed ahead, and the starboard engine stopped and 
reversed, so that the ship quickly swung round, giving 
the iceberg a side glance, and receiving 20 tons of 
crushed ice on the deck. The passengers state that 
the ‘‘shock was no greater than when a ferryboat 
enters a slip.” Between latitudes 46.29 and 45.20 and 
longitudes 42.22 and 48, twenty-three icebergs were 
sighted. 

The stern structure is very strong. The castin 
is by Jessops and is of channel section with interna 
shelves. 1t takes the shape of the vessel and 
is fastened at the orlop deck by means of a shelf with 
vertical flange to take the shell plates. Webs are cast 
at the bottom of the stern-post for the connection of 
the shaft struts. To these webs the bottom arms 
of the shaft struts are fixed by large rivets. From 
the shelf at the orlop deck there extend on either 
side arms with a down slope, to which the upper 
struts of the shaft are fixed in the same manner. 
The effect of the connection on either side is to bind 
the ship very firmly at this part. In the wake of the 
stern-post the vessel is strengthened by the floor plates 
being carried above and below the internal shelf. At 
the gunwale line of the upper deck there is a continuous 
double plating to afford extra support. The rivetting 
is done by hydraulic machines, which greatly increases 
the strength of the vessel at this important point. The 
stringers of the upper and main deck are connected 
to the shell plates by angles at top and bottom, in 
addition to the ordinary continuous angle bar running 
along the inner side of reverse frames. 

The bulkheads in the ship have been made of steel 
supported by angles and bulbs placed vertically on 
the one side, and horizontally on the other. Of 
bulkheads there are in all seventeen, including one 
dividing longitudinally the engine compartments, and 
several forming thwartship coal bunkers. These, as 
will be seen from the plan of the lower deck, are also 





divided by longitudinal bulkheads. In other words 
there are eleven transverse bulkheads carried to the 
main deck without doors, and the two sets of engines 
are divided by a longitudinal bulkhead. The engine 
compartments are each 62 ft. long at the lowest point; 
but as the auxiliary engines do not require more head- 
room than to the level of the lower deck, the length of 
the compartments from it is made 42 ft. 6in., as is 
shown in the profile of the ship. The boilers are in three 
separate compartments with Selbiaeds without doors. 
Between each set of boilers, and forward and aft, there 
are thwartship coal bunkers, with doors at bottom, 
and they are each divided by a fore and aft bulkhead. 
(See plan of orlop deck. ) 

The vessel has a double bottom on the cellular prin- 
ciple, the inner floor being 4 ft. above the outer 
bottom, except in the engine compartment, where 
the intervening space is 7 ft. These cells, of which 
there are about twenty, are used for water ballast, 
and the contents are controlled by pumps worked from 
the lower deck, where the donkey engine and boiler 
are placed. 

There are four complete decks and a promenade, 
the upper and promenade decks being of teak, 
and the remaining decks of pine. Three rows of 
columns support the decks, and these are carried 
as far forward and aft as practicable. The promenade 
deck extends for about 400 ft. of the length of the 
ship, including a poop and forecastle. There is a 
well both fore and aft, and in the latter case two 

angways connect the promenade deck with the poop. 
arried above the promenade deck are twelve life- 
boats and a dingy, having ample accommodation for 
the full complement of passengers, and in addition 
there are several semi-collapsible lifeboats. The pro- 
menading space is therefore without any obstacle, 
and over it is spread an awning. The roofing of the 
houses in the after part of the promenade deck is laid 
out with all conveniences for the second-class passen- 
gers, and in fine weather it will prove a pleasant 
resort. 

The ship has accommodation for 420 first-class, 172 
second-class, and 700 steerage passengers, in all about 
1292. The public rooms for the first-class passengers 
are forward. The ladies’ room and music saloon are 
on the promenade deck, forward and abaft, a well 
giving light and air to the dining saloons below. 
These various apartments are most lavishly decorated 
and upholstered. The design and execution is by Herr 
Bembe, of Mayence, Germany, who supplied and 
fitted are Instead of the pale delicate 
shades which the British decorator affects, the eye is 
struck with masses of gold and frescoes of all hues of the 
rainbow. The predominating colour is the green of the 
plush upholstering and pillars of alternate green and 
gold support the roof. Heavy gilt mouldings stand 
out prominently; but the leading features are the 
frescoes with which the walls and ceilings are literally 
covered. The pictures are all by eminent artists, and 
are works of art, the subjects being principally 
allegorical. The wealth of decoration may not be 
in accordance with British ideas, but will unques- 
tionably satisfy the craving of the German for bril- 
liant elaboration in ornament. The well is also 
characterised by detailed embellishment. ‘T'wo sides 
of it are old-fashioned window casements, lighting the 
music saloon and drawing-room, and each corner is 
adorned with a gilt satyr nursing a youngster of his 
kind on his knee. Escutcheons bearing the imperial 
coat-of-arms and the arms of the company also form pro- 
minent features in the decoration. The cupola of the 
well is of delicately stained glass, with a magnificent 
brass electrolier in the centre. Outside there is a strong 
brass covering, with steel framework. The principal 
saloon on the upper deck is reached from the prome- 
nade by a grand stairway. The saloon is 72 ft. long 
and almost the whole width of the ship, and as it is 
supplemented by another saloon on the lower deck, 
380 first-class passengers may dine at one time. It 
may be noted here that the rooms in connection with 
the cuisine and for some of the officers, are arranged 
on the upper deck abaft the main saloon. The galleys 
are between the boiler casings on the same deck. 

The first-class smoking-room is on the promenade 
deck immediately abaft the funnels. This is a very 
comfortable apartment and has been referred to as 
“* the gem of the ship.” It is 44 ft. by 20 ft., quietly 
and tastefully upholstered in brown leather, the doors 
and walls being of oak carved in high relief, while a 
suggestion of the old-time German beer-house is given 
by frescoes on imitation tiles, as panels, depicting 
drinking scenes and labelled with names of famous 
wines. 

The state rooms are large and are principally on 
the main deck ; but as the plans show the arrange- 
ment it is not necessary to enter into details. 
There are several family cabins, or suites of rooms, 
with marble baths, &c. These apartments are finished 
in hardwood and upholstered in Utrecht velvet, with 
double-width berths, having patent spring mattresses. 

The second-class dining saloon is on the upper deck 
abaft the machinery. It is about 40ft. by 30 ft. 
finished in hardwood and accommodating 120. The 
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smoking saloon and ladies’ room are in juxtaposition 
on the promenade deck abaft the machinery. The 
whole of the second-class quarters are also aft. 

The Normannia is lighted throughout with the 
electric light by Messrs. Siemens and Halske, of 
Berlin ; the London firm of Messrs. Siemens Brothers 
and Co. have done all the fitting up. There are four 
100-volt dynamos, 360 ampéres each. As there are in 
the ship 1100 lamps of 25 candle-power, and as each 
dynamo is capable of supplying the required electricity 
for 600 lamps, only two of the four need be kept run- 
ning, the others being for contingencies, Each dynamo 
is coupled direct to a high-speed engine, making 360 
revolutions per minute, and developing 50 brake 
horse-power. Steam is supplied from the main 
boilers at a working pressure of 160 lb. to the square 
inch. The whole system is carried out on the para- 
lel system with the ship skin for the return cur- 
rent. The great feature is that there are as few 
junctions as possible, and the main wires are run 
from one end of the section to the other with the 
best insulated cables and leads made at Siemens’ 
Charlton Works, London. There are four main 
stations and six sub-stations for the ship, excluding 
stokehold. At the main stations are switches of 
a specially strong construction, with their accom- 
panying cut-outs eons the dynamo rooms. The sub- 
sections are worked from the main stations, with a 
sub-section switch at each department. 
day and night circuit, the engine-room being on the 
day circuit, and there is in addition a police circuit. 
The lamps are by the Edison-Swan Company, and 
are of frosted glass. In the decorated parts of the 
ship they are fixed in brass holders of roses and lilies, 
and in some cases, little reflecting globes are fitted up 
in the semblance of buds. On the deck and at suitable 
places there are groups of three lamps with large | 
concave reflectors and a glass framing in front. In| 





| the well above the saloon there is an electrolier with | smart appearance. The rig is that of a fore-and-aft 
| a large number of lamps, making an effective illumina-| schooner. The masts are of steel, and with three 
tion. There are a number of portable lamps in the} round buff-coloured funnels, well-proportioned and 
engine and boiler rooms, and portable reflector lamps | skilfully disposed, and a good rake, she does not look 
for the stokehold. her 500 ft. nor her.8500 tons, but impresses one 
The steam steering gear is of a type specially de-| with her power. The best evidence of her fineness is 
signed for iaivepned Atlantic steamers, by Messrs, | the wave line indicated on the engraving. There is 
uir and Caldwell, the well-known firm of Glasgow | but one broken wave, and as the sea was comparatively 
}engineers. It is a coincidence worth noting that the|calm, this is a result entirely satisfactory to the 
first of the hundreds of steering gears constructed by | designers. 
this firm was supplied to a Hamburg-American liner,| The construction of this vessel was superintended 
and since that time all vessels built for the line—and jon behalf of the Hamburg-American Company, by 
they have been numerous—whether constructed here|Captain Meyer, marine superintendent, and Mr. E. 


There is a! 


or on the Continent, have had this firm’s patent steering 
gear. This engine, as will beseen from the plan of the 
upper deck, is placed in the after end of the ship, 
and as the chains are connected direct to the tiller 
without the intervention of leads, the possibilities of 
the chains giving out are er Ae ll The con- 
trolling valve on the steam cylinders may be worked | 
|either from the bridge or the poop deck, there being 
|from the former a length of shafting something like 
/400 ft. The power is transmitted by worm and 
| wheel on the first motion, and through that by cast- 
| Steel bevel wheels keyed on drums on either side of | 
| the engine and rotating in a horizontal plane. Round | 





Ritschard, superintendent engineer, assisted by their 
resident officers, Captain Hebich, Mr. A. Wimmel, 


}and Mr. Reuter. 


As we have already stated, we will deal with the 
propelling machinery in an early issue, when we hope 
to give further illustrations of the engines, 





GERMAN METALLURGICAL INDUSTRY.—The Phenix Steel 
Works Company, Laar, realised a net profit of 96,192/. 
in its financial year 1889-90. A dividend at the rate of 
10 per cent. per annum has been declared upon the share 
capital of the company for 1889-90. The corresponding 
dividend for 1888-9 was at the rate of 7 per cent. per 


| these drums are wound the steering chains, leading | annum. 


| to and controlling a circular tiller on the rudder head. | 
The deck machinery consists of a capstan and wind- | 
lass by Messrs. Emerson and Walker. There are four | 
| side hatches and two main hatches, one fore and the 


TRAIN ACCELERATION IN THE NorTH.—Arrangements 
have just been concluded for a still further acceleration of 


| the train from London at 8 p.m. by the East Coast route. 


i : : | The j to Aberd t present is accomplished in 
other aft, and four steam winches working derricks | De Journey to sacicgetie dD 5 sold 
: | 12} hours. On September Ist next the train will be due 
from the mast, two of them on the roofs of houses on |: caashden at © at, dilly, a tek dae tines Soe 


: * 2, | in 
the promenade deck. The vessel is fitted with Hall’s | London to Aberdeen will be accomplished in 12 hours. In 
| patent self-stowing anchors, which form a very snug | connection with the service to Inverness an important 
arrangement, doing away with all the gear of cat an | arrangement has been concluded which will obviate the 
fish davits. | delay in the journey which at present exists at Forres, 
The above engraving shows that the ship has a owing to the early arrival of the 7 a.m. train from Perth. 
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to be biassed. What does it matter if the experiments 
have been conducted in a laboratory so long as they go to 
confirm the theory propounded ? and if the theory of the 
brake is right (which i do not say it is or is not), let the 
«Practical Engineer” arrange the apparatus in such a 
way as that it will not be at fault. ; 

fail to see what the London and North-Western Rail- 
way’s notice on the ‘‘ working of vacuum brake during 
frost” has to do with the discussion; it only shows that 
the company’s officers recognise the need of precaution 
against an Aut a proceeding which I fancy the writers 
of the articles referred to would be the first to indorse, as 
they admit that water gets into the pipes in such quan- 
tities as to become frozen, and as I have already said, 
point out one way by which it cannot get there. The 
tinding of snow and ice in the valleys and on mountains 
is so elementary and far from the question at issue that 
it is not worth replying to. 

The list of failures cited by ‘‘ A Practical Engineer” 
only proves what the writers on the thermodynamics of the 
vacuum brake never deny, namely, that the brake does 
freeze up. What is the use of Tcosen a dead horse? 
Iam not aware that any one wants any other than a 
brake ‘‘that will bear the test of every-day work in all 
weathers,” as ‘‘A Practical Engineer” puts it. I am no 
advocate of the vacuum brake, but I like to see fairness in 
every discussion. Messrs. Archbutt and Deeley’s theory 
stands untouched by anything ‘‘ A Practical Engineer” 
has said, Yours, &c, 

August 16, 1890. R. G. S. 


To THE EDITOR OF ENGINEERING. 

Sir,—The regulation issued by the North-Western 
Company, a copy of which is given by your correspon- 
dent ‘“‘A Practical Engineer,” together with a list of 
214 cases recorded in the Board of Trade returns during 
the past four years, give most conclusive proof (if any 
were necessary) that the vacuum brake is very liable to, 
and actually does freeze in winter-time to a very serious 
and dangerous extent. The two gentlemen who have 
been writing to The Engineer to try to prove that the 
vacuum is a ‘dry brake,” have set up a theory and per- 
haps naturally they persist, in spite of all facts, to stick 
to their idea. However, to impartial men one grain of 
fact is worth a ton of theory. I have had occasion to 
examine the wrecks of two collisions at Carlisle, both 
due to the vacuum pipe between the engine and tender 
being blocked with ice, I have also been in trains when 
they have run past stations from the sime cause, and at 
various times I have seen every part of the vacuum brake 
frozen up and useless. 

In a letter which I wrote to your contemporary The 
Engineer, I called the attention of the two gentlemen 
Messrs. Archbutt and Deeley, to these points and asked 
them to reconcile their theory with my practice, this, 
however, so far, they decline to do, doubtless for a very 
good reason ! 

I fully agree with the opinion of ‘‘ A Railway Traveller” 
as to necessity which exists for the use of automatic con- 
tinuous brakes upon fast goods trains. 

Many express goods, fish, and meat trains are now run 
at the same s hi as fast passenger trains, and it is well 
known that the ordinary van hand brake on one of the 
vehicles dues not give the driver and guard the control 
over the trains which is so essential. Efficient brakes 
are used on goods trains in other parts of the world, and 
the time has certainly arrived <P an more brake power 
should be placed in the hands of goods drivers in the 
United Kingdom. Yours truly, 

CiemeEnt E. Strrerron, C.E. 

40, Saxe-Coburg-street, Leicester, August 19, 1890. 





THE EDUCATION OF ENGINEERS. 
To THE EpITok OF ENGINEERING. 

Srr,—In your issue of November 9, 1888, you printed 
a letter from me, over the signature of *‘ A. P. Arent,” re- 
ferring to your articles on the technical schools of the 
London Central Institution, and putting in a plea, not for 
specialised technical training, but for really ‘* all-round ” 
education for the small boys who have outgrown the 
primary Kindergarten but have not yet reached that 
advanced Kindergarten, the technical school. As I then 
remarked: ‘‘ For the dreary interval between these two 
institutions the interval during which so much is done 
toward forming the character, there seems to be nothing 
provided for the infant mind but the uninviting menu 
presented lately by a suburban schoolmaster, who said, 

Oh, we give them Latin and French of course, and 
English, and a little mathematics.’ ” 

My letter elicited no replies ; but this, as now pointed 
out by your correspondent ‘‘P.,” was probably not for 
want of interest in the subject, but because your readers 
were more inclined to ask questions than to venture replies 
—as indeed they may well be in : case like this where 
— is everything to ask and littie or no answer obtain- 
able. 

T am glad to see ‘‘ A Parent’s” recent letter more suc- 
cessful, if this consensus of negative comfort can be called 
success. 

In your leader of the 25th inst. you say: ‘‘ The parent 
who has determined that his boy either shall not study 
the classics or shall only give a very moderate amount of 
his time to them, finds his way much cleared.” I think 
‘*much blocked ” would have been nearer the truth, as 
witness these letters from parents who have made just 
that determination, and find it impossible to carry it out. 
My experience, particularly in England, has been similar 
to that of ‘‘P,” who ‘‘has been looking for a year or 
two, chiefly in London or immediate neighbourh for 
schools where an ideal education can be obtained, and has 
not found one.” I think heis quite safe in calling upon 
you to publish the addresses of such schools, when found. 





I am ready to help Mr. Osborn to ‘‘clamour for regis- 
tration” of teachers ; but [ would suggest that registra- 
tion of parents is a far more immediate and pressing need. 

r. Osborn says: ‘“‘ England is the only important 
country in Europe in which a schoolmaster is not required 
by law to have learned his business before he attempts 
to practise it.” Unfortunately she is not the only im- 
portant country in poe (or elsewhere) in which a 
parent is not required by law to have learned his busi- 
ness before he attempts to yore it; and from my ex- 
perience in school-hunting, I believe that this is the root 
of the evil. Schools and teachers, like newspapers and 
editors, while supposed to lead and shape public opinion, 
are in reality led and shaped by it. ¥ very intelligent 
and thoughtful English teacher to whom I sent my boy 
for a year to learn one or two Latin declensions (long 
since forgotten) and the rivers of Scotland, assured me 
that he would be glad to make his curriculum more nearly 
rational, but for the fact that parents do not wish any 
change. They want their sons to be “‘ gentlemen ;” and 
the teachers, like other tradespeople, have to cater to 
their customers, and not to a handful of cranks who 
want to turn the world upside down. 

Oliver Wendell Holmes, when asked at what point he 
would begin the education of a child, replied that he 
should begin with its grandmother; and I fear that we 
shall make but slow progress until we have at least taken 
the parents in hand, though I trust that such discussions 
as the present one, while they may not immediately 
answer the pressing questions asked, may at least, by 
drawing out the parents, show that after all they are not 
such a bad lot, and, by demonstrating the demand for a 
rational education, create its supply. 

OHN C. TRAUTWINE, JUN. 

3301, Haverford-street, Philadelphia, Aug. 14, 1890. 





CORROSION OF CAST-IRON WATER 
PIPES 


To THE EDITOR OF ENGINEERING. 

Sir,—In the interesting paper read at the late meetin 
of the Institute of Mechanical Engineers on the Sheffiel 
Water Works, the author mentioned that he had been 
troubled by the formation, on the interior of the pipes, of 
“tubercles,” the origin of wnich was obscure. 

Speaking before the Institution of German Engineers 
in Berlin, Herr Oesten, the chief engineer of the water 
works of that city, referred to the same matter, and put 
forth the following theory in explanation of the same: 
The knotty substances are built up in layers, and in 
every case the outermost layer is the hardest and strongest, 
while those towards the inside are much softer, and the 
interior is generally filled by a pasty mass. By taking 
up oxygen from the water the inside skin of the pi 
increases in volume and forms into buckles in order to make 
room for the increased area, and the outer layer is that 
which is most highly oxidised. This layer takes up then 
primarily the oxygen, but because behind it there are layers 
not so fully oxidised, the latter again extract the oxygen 
from the former, so that the oxygen gradually travels from 
the outside to the inside of the “‘tubercles.” Forthis reason 
the outer layer is compelled to remain at a lower grade of 
oxidation than those on the inside, and so it comes to 
pass that the rust ona fresh cut-out piece of pipe has 
always on the exterior a blackish and never a red-brown 
colour, which latter it, however, assumes after exposure 
to the atmosphere when the process of oxidation com- 
pletes itself. 

In proof of the above theory Her Oesten proposes the 
following simple experiment: If freshly chipped-off iron 
rust is washed out of a pipe, and, in the condition of 
mud, is put into a bottle which is quite full and air- 
tight, then in a short time the dirty-coloured matter 
adheres to the sides and bottom of the flask. If we now 
allow air to enter, the rust on the sides of the bottle will 
assume a reddish tint, and if the operation goes on long 
enough the upper layer at the bottom will do the same. 
If we then close the bottle again and let it stand the red 
colour will gradually disappear, and by a retrograde pro- 
cess the red oxide deteriorates to a lower stage of oxida- 
tion once more. The oxygen has been taken up by the 
lower layers without having been able to complete the pro- 
cess of oxidation. 

By coating the pipes on the interior surface in the 
usual manner the process is delayed but not prevented. 
The coating is never perfect, and in the course of time 
becomes brittle and cracks, exposing the cast-iron surface 
to corrosion in different parts, and here the formation of 
the knotty substances begins. Blind pipes, which have 
no Freon 4 current, often suffer much less from corrosion 
than those which have a constant circulation and conse- 
quently receive a greater supply of oxygen. 

In order to clean the pipes Herr Oesten cuts out a short 
length at two different points sufficient to allow the intro- 
duction of mechanical scrapers which travel from one 
— to the other. In this way he has during the last 
three years cleaned out over 40,000 metres of piping, 
which was laid down from 25 to 34 years ago, at a gross 
expense ranging between 84d. to 1s. per metre, the dia- 
meter of the mains being mostly 3 in. and 4 in. 

The fo ing may, Sir, be of sufficient interest to your 
readers to be worthy of insertion in your columns, 

Yours faithfully, 
Cuas. Kine. 
Winterthur, Switzerland, August 19, 1890. 





PRIVILEGE IN THE ROYAL NAVY. 
To THE EvrTor OF ENGINEERING. 

Sirn,—Tre requests of the engineer officers, Royal 
Navy, for pay and position more in keeping with their 
responsibilities have repeatedly been met by the official 
statement that there is no good reason for granting them, 





there being an unlimited supply of engineers at the 
present terms. Whatever force there might be in thio 
official reply, if it were based on reality, is lost owing ts 
the simple fact that instead of an unlimited there is a 
very limited supply ; this has frequently been pointed 
out of late, and was very marked in a recent case when 
fifteen vacancies for engineers in the Navy only attracted 
five candidates. Notwithstanding the lameness of the 
reply, the engineers have always regarded it as made in 
g faith, although they have been much puzzled at its 
apparent contradiction of plain truths. This belief in 
its genuineness has lately received a shock, owing to a 
side light which has been thrown on the subject by a 
correspondent to an influential journal, which gives it 
quite another aspect. This correspondent (who appears 
to be in a position to speak with much weight) lays it 
down plainly that the engineers are quite rmght when 
they state that their pay and position do not correspond 
with their sanensiaiiite, but proceeds to say that he 
does not see how improving their pay and position would 
remove what he styles the ‘‘ditficulty.” His reason for 
this is that the engineers are in a lower social position 
than the executive officers, and accordingly he proposes 
to solve the ‘‘ difficulty” by putting the executive officer 
into the place of the engineer ; this change being effected, 
due i agg of the value of engineering duties would, 
presumably, be an easy matter. These views might not 
have given rise to much comment had they not, in a 
subsequent issue of the journal, been indorsed by an ex- 
ecutive officer of high rank in the Navy, which indorse- 
ment the engineers not unnaturally assume does not 
express the private opinion only of the individual officer 
who states it. The question naturally arises in their 
minds as to how far these views may be shared by the 
naval advisers of the First Lord of the Admiralty, and 
whether the true reason of the refusal to grant their 
requests may not be one of a social nature, and it is not 
—— that they begin to regard ‘official utterances ” 
with great suspicion. 

The case which the naval authorities seem to find so 
difficult may be stated in a few words. Officers of the 
executive branch (as pointed out in your late admirable 
article on naval engineers) are entered into the Navy by 
select nomination ; engineers by public competition. The 
duties and responsibilities of the engineers have greatly 
increased of late years; not so their pay and position 
(which are much behind those of the other civil branches) ; 
consequently they have asked for a little more. Appa- 
rently this has raised a great difficulty, and two distinct 
methods have been proposed to meet this “‘ difficulty.” 
One method is that mentioned above, and proposes to 
supplant the unworthy (socially) engineer by the more 
worthy (socially) executive officer ; the other method pro- 
poses to give the engineers the little they ask for. In 
other words the question is, shall the public service and 
ordinary fairness be considered, or shall a ‘‘ job” be per- 
formed for the benefit of a privileged class? 

In conclusion, Sir, a simple preventive to all these 
manufactured ‘‘ difficulties” may be pointed out, which 
is, to place the Navy on the same footing as other public 
departments, and enter all the officers by public compe- 
tition. 


August 17, 1890. 


I am, Sir, yours obediently, 
UNPRIVILEGED. 





STAYING THE TOPS OF COMBUSTION 
CHAMBERS. 
To THE Epitor or ENGINEERING. 
S1r,—Possibly I have mistaken the gist of Mr. W. H. 
Martin’s letter on the above subject in your last week’s 
issue ; but it certainly reads as if he assumes that the top 
stays are screwed up to a tension amounting to 300 tons 
in the aggregate, which is of course not so. 
As the question is an important one, perhaps Mr. 
Martin will further explain his meaning. 
Yours obediently, 
H. KE. Newton. 
14, Delahay-street, Westminster, S.W., Aug. 26, 1890. 








NOTES FROM THE SOUTH-WEST. 

Rhondda and Swansea Bay Railway.—Arrangements 
have been made with the Vale Railway Company for the 
construction of a joint station in the Rhondda Valley, 
pending which the existing Treherbert station on that 
railway is being used by both companies. The action of 
the directors in taking certain works out of the hands of 
the late contractor led to litigation. An action was 
brought against the company and the case argued very 
fully before Mr. Justice Stirling, who upheld the course 
adopted by the directors and the engineer. 


Contracts at Barry Dock.—Messrs. J. Strachan and 
Co., builders, Cardiff, have secured a contract for the 
erection of a bridge over the Barry Company’s railway 
to Barry Island. The bridge will be a wrought-iron top 
with cast-iron columns. There will be nine openings 
with 24-ft. centres. Provision has been made on the 
island for a number of sidings for the transit of building 
materials, &c. Messrs. Strachan and Co. have also 
secured a contract from the Barry Company for widening 
a railway bridge at East Barry. The works will be 
carried out under the supervision of Mr. J. Robinson, 
C.E., resident engineer of the Barry Dock and Railways 
Company. 

Cardiff Junction Dry Dock and Engineering Company 
Limited.—The directors_of the Cardiff Dry Dock an 
Engineering Company, Limited, recommend an interim 
dividend at the rate of 7 bg cent. per annum for the 
half-year ended June 30. The accounts showed that a 
much larger dividend could be paid, but the directors 
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deemed it prudent to keep in hand a substantial sum 
towards the current half-year. 


Bristol Water Works Company.—A special meeting of 
this company was held on Saturday at Bristol, Mr. E. 
Bush in the chair, for the purpose of considering the pro- 
priety of creating new ordinary stock to the extent of 
240,0001. and exercising the borrowing powers of the 
company to the extent of 60,000/. The chairman said 
the pao Mat works at Chelvey were going on satisfac- 
torily, and the new Barrow storage reservoir was expected 
to be brought into use next winter. As to the Yeo Valley 
new works, the directors had purchased nearly the whole 
of the land required for the new reservoir, and they were 
obtaining plans so as to carry out the works as fast as 
they pet The proposals as to new capital were 
approved. 

Patent Fuel at Cardiffi—The Crown Preserved Coal 
Company (Limited) has taken three acres of land adjoin- 
ing the Roath Dock at Cardiff for the purpose of erecting 
patent fuel works. The company has now works at 

lackweir and near the entrance to the Glamorganshire 
Canal, but in order to compete successfully with firms at 
Swansea and Newport, who have their works close to the 
quay, it has been compelled to take ground for the pur- 
pose of erecting new works in an equally favourable posi- 
tion. The new works will be capable of turning out 800 
to 1000 tons of patent fuel per day. 


Avonmouth and Australia.—The Port Pirie, the first of 
anew line of steamers between Avonmouth and Aus- 
tralia, arrived at Avonmouth on Thursday. She will 
sail for Australia—Melbourne and Sydney—on the 30th. 


Third-Class on the Great Western Railway.—The Great 
Western Railway Company will shortly run third-class 
carriages with every train. 


Cardiff.—The best steam coal has been in good demand, 
and there has been an average inquiry for secondary 
qualities. The best descriptions have made 14s. 6d. to 
15s. per ton; and good dry coal 13s. 6d. to 14s. per 
ton. The demand for pal ier coal has been larger 
than it usually is at this period of the year. Patent fuel 
has been in moderately good request and prices have been 
pretty well maintained. Spanish iron ore has been im- 
ported of late to a comparatively limited extent. Activity 
in the manufactured iron and steel trades has increased 
the demand for both foundry and furnace coke. 


Liverpool and Cardif.—A line of steamers, owned by 
Messrs. W. Johnstone and Co., has commenced running 
between Liverpool and Cardiff. 


Sewerage at Ystradyfodwg.—The Local Government 
Board has approved a proposal of the Ystradyfodwg Local 
Board for borrowing 35,000/. for the purpose of carrying 
out certain sewerage works. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—After the excitement which 
prevailed in the local iron market this day over the 
supposed resolution of the ironmasters not to concede 
the demands of the blast furnacemen, a very natural 
reaction set in, and the price of Scotch iron went back. 
There was no special feature by which the market was 
characterised throughout the day, but the feeling gained 
ground on Change that there was an inclination on the 
part of the ironmasters to treat their men in a conciliator 
spirit. On the day the price of Scotch iron declined 44d. 
per ton, but the changes in the prices of Cleveland and 
hematite iron were unimportant. The settlement prices 
at the close were—Scotch iron, 49s. 6d. per ton ; Cleveland, 
46s. 9d. ; hematite iron, 57s. 6d. per ton. At the open- 
ing on Friday forenoon the market was very strong, 
business having been done at 50s. 3d. per ton cash, which 
was 34d. per ton above the highest point formerly 
touched. Subsequently there was a reaction, under rather 
heavy selling, to 49s. 7d., being 44d. under the closing 
rice of Thursday. At the close of the afternoon market 
cotch warrants were sold at 49s. 104d. per ton cash, and 
buyers were offering 46s. 9d. for Cleveland and 57s. 6d. 
per ton for hematite iron. Monday’s market was firm in 
the forenoon, with a further substantial advance in prices. 
The price of Scotch warrants went up 84d. per ton, and 
although it came back a little it was at the end of the 
forenoon market still 5d. per ton above the closing prices 
of Friday, while Cleveland iron was 7d. up, and Cumber- 
land up 9d. per ton. There was also a strong market in 
the afternoon, Scotch iron being disposed of at fully the 
highest rates paid in the forenoon, Cleveland being 3d. 
up, and hematite iron remaining unchanged. Business 
was done in Scotch pig iron at yesterday’s forenoon 
market at about the best prices of Monday, but the com- 
modity became cheaper towards the close, the price de- 
clining at the close to 49s. 114d. per ton sellers, while 
that of Cleveland remained unchanged, and Cumberland 
hematite warrants were disposed of at 57s. 103d. per ton 
cash, There was a quieter market this forenoon and prices 
were not so strong as on Monday and Tuesday. Scotch 
and Cleveland warrants receded in price 14d. per ton, 
and hematite iron 3d. from yesterday’s closing prices. 
The market was again easier in the afternoon, tch 
rigs losing lid. per ton, making 3d. on the day. 

he following are the quotations for several special brands 
of makers’ iron: Clyde No. 1, 60s. per ton ; Glengarnock, 
60s. 6d.; Gartsherrie, 61s.; Summerlee and Eglinton, 
62s. ; Calder, 63s.; Langloan, 63s. 6d. ; Coltness, 64s. ; 
Shotts (shipped at Leith) 63s.; Carron (shipped at 
Grangemouth), 62s. 6d. There are still 78 blast furnaces 
in actual operation, as against 81 at this time last year. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 11,687 tons, as compared with 7892 tons in 
the corresponding week of last year. They included 


‘ 





1180 tons for the United States, 1560 tons for Canada, 
100 tons for India, 430 tons for Australia, 315 tons for 


France, 570 tons for Italy, 755 tons for Germany, 340 tons 
for Russia, 540 tons for Holland, 746 tons for ina and 


Japan, smaller quantities for other countries, and 4826 

tons coastwise. The stock of pig iron in Messrs. Connal 

and Co.’s public warrant stores stood yesterday afternoon 

at 671,053 tons, as compared with 674,480 tons yesterday 

brary: thus showing for the week a decrease amounting to 
tons. 


Dividend of the Steel Company oy Scotland.—The secre- 
tary of this company has this afternoon issued a note in 
which he states that at a meeting of the directors held 
to-day, the balance-sheet for the year ending July 17, 
1890, was submitted, and that it was then decided, sub- 
ject to audit, to recommend to the shareholders the pay- 
ment of a dividend of 124 per cent., free of income tax. 
It may be added that the dividend paid by the Steel 
Company last year was 10 per cent. An increase has 
been confidently anticipated on this occasion, the com- 
pany having been busy on large contracts up till the close 
of the financial year. The following are the dividends 


paid since 1879: 
‘ais et ag 
j,i em a Meee 
1888 fo wii Pee ne aa a 5 
A OM A Ge a 
1886 bce Se oe “ee oes oa + 
1885 x aka im ae ee pe 4 
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1883 ome a ae oe ea oat 1l 
1882 oe oe oe tue ae wae ys 
MU) su gk: ee, 
1880 ee ua eS: ea on or 9 
1879 6 


Local Coal Trade.—The demand in the coal trade all 
round is exceedingly strong. The shipments at Glasgow 
last week were, it is said, the largest on record, but the 
business has been most seriously hampered by altogether 
inadequate facilities for shipment. Goals were scarcely 
to be had on ’Change to-day, all the works being full of 
orders which there is great difficulty in getting executed. 
The prices are generally up since this day week 3d. to 
6d. per ton. Main coal sells at not less than 9s. 9d. per 
ton, and some salesmen decline to take anything under 
10s. per ton. The prices at Glasgow Harbour are: 
Splint coal, 10s. to 10s. 3d. f.o.b. per ton; main coal, 
9s. 9d. ; steam coal, 11s. 3d. to 11s. 6d. ; ell coal, 10s. 3d. 
Ayrshire coal is quoted at 9s. 6d. to 10s. per ton f.o.b. 
at Ayrshire ports. Coal merchants being under the im- 
pression that the rates for household sorts will be raised 
on gg a Ist, have all been urging coal-masters to 
give them supplies, and the result is that it is quite 
impossible to meet the demand in an adequate manner. 
In Ayrshire the trade is also very brisk, and soft coal 
has gone up in price about 6d. per ton. The best dross 
in Lanarkshire is firm in price, but the lower qualities 
are still plentiful. The coke trade is steady. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday the attendance 
on ’Change was large and business was animated. For 
prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron 
47s. 3d. was paid, and some sellers asked 47s. 6d., but 
buyers as a rule would not give the latter figure, although 
one or two sales at that price were said to have been 
effected. Later in the day the market eased somewhat, 
and at the close No. 3 was obtainable at 47s. 14d., and 
buyers were not inclined to give more than 47s. There 
was very little doing for delivery ahead, and prices 
were about the same as those quoted for prompt. 
After fluctuating a little, and at one part of the day 
realising 47s. 9d., Middlesbrough warrants settled and 
finally closed at 47s. cash buyers, with a few sellers 
near. Forge iron was in much better demand than 
it has recently been and prices advanced a little. Grey 
forge was 43s.; mottled 42s. 6d. ; and white 42s. Hema- 
tite pig iron was rather quiet, but one or two firms asked 
57s. to57s. 6d. per ton for mixed numbers of east coast 
brands. There were other firms, however, who would 
take about 56s. To-day the market was quieter and 
nothing like so much business was done. The conse- 
quence was that prices became a little easier. No. 3 
g.m.b. Cleveland pig iron was obtainable at 46s. 9d. 
for prompt f.o.b. delivery, but there were a few 
sellers who would not reduce their quotations of the 
previous day. Middlesbrough warrants were steady 
throughout the day at 46s. 103d. with very little 
doing inthem. The scarcity of No. 3 is still felt very 
greatly, and this enables sellers to realise a much better 
rice for that quality than probably they would otherwise 
able todo. There is also very little of No. 1 available, 
and in fact only one or two firms in the district have any 
at all. The general quotation for No. 1 is 50s. A 
sound legitimate trade is now being done at prices which 
are fairly profitable, and nearly everybody connected with 
the iron trade regard the outlook as better than it has 
been for some time past. Certainly prospects are much 
more encouraging than they have been of late. 


Manufactured Iron and Steel.—A good deal of im- 
provement has taken place in the manufactured iron 
trade since our last report. Inquiries are now very 
numerous, and several good contracts have recently been 
secured by northern firms. Producers have put their 
— up a little, and they now express the belief that a 
urther improvement will occur ere long. Common bars 
are 5/. 17s. 6d. per ton; ship plates, 5/. 17s. 6d. to Ol. ; 





and angles, 5/. 15s., all less the customary 24 per cent. 
discount forcash. The steel trade is a trifle better, ship- 
plates being now 6/. 7s. 6d. to 6/. 10s. per ton, but they 
should be about 1/. dearer than iron plates. Rails are 
unaltered, heavy sections still being about 5/. per ton at 
works. 


Blast Furnacemen and the Eight Hours’ Day.—The 
result of the ballot which has been taken among the 
members of the National Association of Blast Furnacemen 
throughout England on the question of establishing a 
uniform eight hours’ working day has just been made 
known. The numbers were as follows: In favour of 
immediately agitating for the concession, 4288 votes; in 
favour of postponing the consideration of the question, 
1216 ; majority in favour of immediate action, 3072. On 
becoming acquainted with the result of the poll Councillor 
Snow, the general secretary of the association, at once 
communicated with the Cleveland Ironmasters’ Associa- 
tion, who have intimated their readiness to meet a depu- 
tation of the men in order to discuss the question. The 
meeting will take _ as soon as possible after the Liver- 
pool Congress. The men employed at the Acklam Iron 
Works, Middlesbrough, already enjoy an eight hours’ 
day, owing to the exceptional circumstances under which 
they work, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Huil and Barnsley Railway Company.—The half-yearly 
meeting of the shareholders of the Hull and Barnsle 
Railway Company has been held at Hull, Colonel Smit 
presiding. The chairman, in moving the adoption of the 
report, said there were now 6869 proprietors on the re- 

ister, as conipared with 7140 in the corresponding period 
astyear. This, he remarked, was the first occasion upon 
which they had been able in any way to gauge the posi- 
tion of the company since its financial reorganisation and 
reconstruction, and he hoped the proprietors would think 
that the results were, on the whole, satisfactory. They 
had earned a gross revenue from all sources of 127,408/., 
as compared with a gross revenue of 122,077/. in the 
corresponding period of 1889. The working expenses 
had been 81,632. In the corresponding period of 1889 
the working expenses were 80,372/. The net revenue for 
the half-year amounts to 45,775/. It was satisfactory 
that they had carried a large amount of goods and had a 
or amount of net profit. It showed that the work 

ad been done economically, and the credit was due to 
the staff, and not the directors. 


Trade.—The advance in iron and steel is undoubtedly 
gas, and has been brought about solely by increased 
emand, and not by speculation. Manufacturers of rail- 
way tyres and axles are on the point of advancing their 
— 10s. per ton, and steel billet manufacturers will 
ikewise have to make an advance corresponding with that 
which has taken place upon raw material. There is every 
reason to believe that Bessemer steel billets will be sold 
at 6/. 15s. per ton, and tyres and axles of ordinary sizes at 
10/. 15s. per ton. The increased demand is principally on 
home and Indian account. 


Staveley Coal and Iron Company, Limited.—At the 
monthly meeting of the directors of this company yester- 
day, it was decided to recommend to their shareholders 
at the general meeting to be held on the 11th of September, 
the payment of a final dividend for the year ended June 
30, 1890, of 4/. per share on the A shares (100/. shares, 
60. paid), 13s. 4d. on the B shares (100/. shares, 10/. paid), 
4/, on the C shares (60/. fully paid), and 13s. 4d. on D 
shares (10/. shares fully paid) free of income tax. On 
February 10, 1890, the company paid an interim dividend 
of 3/. per share on the A and Cs shares, and 10s. per share 
on the B and D shares, being at the rate of 10 per cent. 
perannum. Early in June of this year the shareholders 
were much surprised by a notice intimating that the 
directors would, on June 11, pay a further interim divi- 
dend of 2/. per share on the A and C shares, and 6s. 8d. 
per share on the Band D shares. The total dividend on 
the A and C shares for the year is 9/. per share, and on 
the B and D shares 1/. 10s. per share, or 15 per cent. 








Mariienoni’s Disc Cuttinc Tooirs.—The Machinery 
and Hardware Company, Limited, of 147, Queen Vic- 
toria-street, are now introducing a new variety of cutting 
tools for lathes and planing machines. The device con- 
sists of a holder, which will fit any of a number of dif- 
ferent tools, and a set of discs, the periphery of which is 
of the proper form for the work the me is to do. This 
disc has a stalk to it like a mushroom, by means of which 
it is gripped in its holder, and a cutting edge is given to 
it by grinding its periphery radially from its circum- 
ference. It will be st sar from the above that the 
tool is given its proper shape once for all, and thereafter 
is maintained in working condition solely by grinding. 
Probably the most striking of the different forms on 
view at the company’s offices is a chasing tool, in which 
the thread is carried right round the edge of a disc some 
4in. or so in diameter. Chasing tools are always some- 
what expensive to make and are ground away compara- 
tively quickly, as there is generally comsiderably less than 
a single inch of screw on ee to start with. In the new 
tool there is a length of about 10 in. which can be ground 
away before the tool is finished with. Another neat 
adaptation of the principle is to a very compact little 
boring tool. The holder in this case is hollow, and the 
disc is held against one end of it by along bolt passing 
right through the holder and secured by a nut at the 
otherend. The adoption of these tools, which are made 
for both light and heavy work, should make a considerable 
saving in the tool fettling expenses of a workshop, to say 
nothing of the economy in time. 
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THE EDUCATION OF AN ENGINEER. 

THE young man who desires to learn all that an 
engineer should know has to make up his mind to 
work very hard for several years. He has, in fact, 
to serve two apprenticeships at the same time, 
and he cannot afford to neglect either. He must 
acquire experience in the workshop, or upon large 
undertakings such as docks, railways, or canals, 
and he must also obtain a thorough grasp of the 
principles of engineering science, together with suffi- 
cient mathematical knowledge to turn these prin- 
ciples to account. Now either of these objects 
may be easily made to cover three or four years, 
and yet they have usually to be both crowded into 
the period between the ages of sixteen or seventeen 
and twenty-one. Formerly the two sets of studies 
had to proceed concurrently ; the day was spent in 
the works or the drawing office, and the evening was 
devoted to books, sometimes with such assistance 
as could be obtained from educational institutes 
that opened their doors after dark, but still oftener 
alone. Nearly all the successful engineers of the 
present day followed this plan, and it cannot be 
denied that it produced fine men. It taught them 
to ‘‘endure hardness,” to investigate for them- 
selves, and even if they fell short of learning a 
great deal that would have been of use to them, 
the attempt to learn under difficulties often was 
of more service, by developing their characters, 
than the knowledge that they lost would have done. 
In spite of the improvement of our educational 
system, and the establishment of high-class techni- 
cal colleges, this system of evening study must be 
the portal through which the great bulk of engineers 
will enter the profession. There is a disposition 
now to hold it up as an impossibility to study at 
night after doing a day’s work. But the day is 
not only shorter but easier than it used to be. 
The old hard work of chipping and filing, which 
brought the perspiration out of every pore, and 
made all the muscles ache, has nearly disappeared ; 
in place of it the fitter spends a good deal of his 
time marking his work out for the machines, and 
when it is returned he has little to do beyond 
assembling the pieces. At five o’clock, in most 
places, the day is over, and a movement is on foot 
to end the week at noon on Saturday. Ina pro- 
vincial town, where distances are not great, the 
apprentice has reached home, washed, dressed, and 
eaten his meal by six o’clock. He can then easily 
give two hours to study four or five nights a week 
between October and May without unduly taxing 
his constitution. For it must be remembered he 
does not come home brain-weary ; he feels some 
bodily fatigue, no doubt, but his mind is not worn. 
In this respect he is in quite a different position 
from the clerk who has been bending over a desk 
adding up columns of figures. The latter is really 
jaded, and may readily excuse himself if he fills 
up his winter evenings with a pipe and novel. 
Unless the youthful engineer follows some conse- 
cutive study, there is great danger of his mind not 
only losing what it has acquired, but also of be- 
coming sterile as well, so that the habit of say 0. 
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1/tended acquaintance with engineering premium 


apprentices shows us that many of them contrive 
to throw overboard while in the shop a good part 


3 | of what they learned at school, and that at the end 


of their term they are poorer in intellect and morals 
than when they commenced. How can it be other- 
wise unless they are encouraged to exercise their 
minds as well as their bodies? Fifty-four hours a 
week spent in workshop society needs some correc- 
tive, especially in the case of youths living in 
lodgings. If part of the remainder of the time is 


not occupied with books, it is very apt to be de- 
voted to music halls and the consumption of bad 
whisky. We enter our protest most emphatically 
against the doctrine that after a day’s work it is 
impossible to study. Of course there are excep- 
tional cases, but they should be met by cutting off 
the working hours before breakfast, and not by 
giving up the evenings to idleness. If a growing 
youth shows signs of a physical strain, let him 
have the extra two hours in bed in a morning. 
When the body is weary and the spirits flag from 
exhaustion, the mind becomes susceptible to every 
temptation. The evening hours will be filled with 
something, and at this time, if the youth is re- 
moved from the surroundings of a refined home, 
his safest resource is study. 

Evening study has another value; it forms a 
gauge to mental habit and capacity. There is to- 
day a great tendency to over-education. Exami- 
nations set one standard, and everybody is expected 
to aim at that. Parents are told that a full know- 
ledge of engineering science cannot be obtained 
without a course of technical instruction, and forth- 
with they all send their boys to college. Now, there 
may be circumstances in which this is the correct 
course to follow. For instance, in France, where 
the greater part of engineering is done by officials, 
and where there is no redundant population to 
provide for, it may be advisable to bring all boys 
up on a regulation system. Each will have to 
occupy a post formerly filled by a man similarly 
trained, and will have to form part of a depart- 
ment in which idiosyncrasies are inconvenient. 
But in this country affairs are very different. If 
the rising generation of engineers are to live, many 
of them will have to go abroad and settle there. 
It is only an infinitesimal percentage that can look 
forward to becoming lights in Great George-street, 
and those who expect it most confidently are least 
likely to get there. Now the boy who will even- 
tually become the average colonial engineer may 
spend his time more profitably than by going to 
college. Ifa youth has no taste for learning, if he 
did not do fairly well during the last two years at 
school, and if he make no progress in the evenings 
of his apprenticeship, it is pretty certain that his 
intellect is not capable of going deeply into theo- 
retical considerations. He may have the elements 
of success in him, energy, self-reliance, and the 

ower of commanding men, and yet be a very poor 
earner from books and lectures. Or he may just 
be a mediocre man, industrious and patient, but 
nothing more. In either case, it is foolish for him 
to follow the fashion of sitting at the feet of pro- 
fessors. The energetic self-reliant man can always 
hire the student to work for him at so many 
shillings, or pounds, a week, charging ten times 
as much for his assistance as he pays for it. 
Recently a leading engineer, speaking to us of a 
work he had finished, said, ‘‘I employed Mr. So- 
and-So, who is a very clever mathematician, to 
work out the strains.” Yet Mr. So-and-So was 
never heard of by the public, although the work 
in question is well known. As for the mediocre 
man, he will probably never rise into a position 
in which he will have the opportunity of applying 
any high mathematical knowledge. But, never- 
theless, he may do very good work in the world, 
and make an excellent living if he be trained in 
the proper direction, and not be forced to follow 
the fashionable course. The secret of success is 
to find out one’s natural bent and to follow it. 
If that only can be done, failure is scarcely possible. 
The man who can do something better than all the 
rest of the world will make a fortune. It scarcely 
matters what it is, whether it be pleading before 
a jury, writing a prescription, walking a tightrope, 
or grinning through a horse-collar, money flows 
freely to the best man. 

Now, among the engineering apprentices there 
are plenty capable of forming excellent mechanics 
of some kind or other, if they are only trained. 
The colonies are badly in want of such men, and 
offer them good fields. It is well known that the 
standard of handicraft proficiency is declining among 
workmen, and that the all-round man, who can 
tackle any job that comes into a country smithy, 
is growing daily scarcer. Yet how much happier 
would many a boy be if he received a thorough 
handicraft training and were sent to the colonies 
with the promise of 5001. to start business with in 
a few years, than if the same money had been 
spent in college fees, and he were left to pass his 
life in ill-paid labour, which he had learnt to 
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thinking that their ugly ducklings are all swans, 
which much interferes with the proper selection of 
callings for them. But they may feel assured that 
if the boys they are bringing up as engineers 
exhibit no taste for theoretical knowledge it is use- 
less to have it crammed into them at college. If a 
youth in an engine builder’s shop never cares to 
learn something of the properties of steam, if he 
never investigates the action of different types of 
valve gear, if he carries a slide rule that he cannot 
do a single calculation with, then the indications 
are not sufficiently promising to warrant his under- 
going the regular course of technical instruction, 
that is, if he has to make his own way in the 
world, Even if he exhibit a laudable desire for 
knowledge, but falls short in the attainment of it, 
it will probably be better to direct his energies 
into a channel for which they are better fitted. 

The question is continually debated whether the 
training in the shops should precede or follow the 
college course. If we ask the opinion of a works 
manager he says that the youths he gets from 
college are fearful prigs and do no good; they 
imagine they know everything, and despise all the 
work they are expected to do. The professor, on 
the contrary, says that the shop-trained lad is con- 
ceited beyond endurance ; he regards the refine- 
ments of knowledge as foolishness, and has no 
patience for delicate investigations that do not 
promise some immediate practical result. It is the 
old case of Sandford and Merton over again. The 
former youth, surveying a party of finely-dressed 
ladies, wondered what they would do if they were 
cast on a desert island. Similarly the practical 
boy contemptuously asks what kind of a figure the 
professor and his class would cut if sent out as a 
break-down gang on a railway. Tommy Merton 
declined to give his attention to mechanic arts, and 
in like manner the collegian cannot imagine that 
he can learn anything by cleaning out a boiler. 
We fear those difficulties are irremediable, and 
will always have to be met. But we are strongly 
of opinion that there is less difficulty if the shop 
training comes first. As we have already said, it 
gives an opportunity of deciding whether there 
should be any college training at all. That, of 
itself, is sufficient to cast the balance in favour of 
this plan. Then, again, it enables the right order 
of study to be followed ; first school, then evening 
instruction aided by second-rate teachers, and 
lastly training by eminent professors. If the 
college follows the school the immature mind will 
not be able to take full advantage of it. Then 
during the after period of apprenticeship the youth 
will generally be too advanced for the teachers of 
evening classes to give him much assistance, and 
he will thus be left entirely to his own resources. 

A still more cogent argument against college 
preceding the shop is found in the contempt for 
manual labour which comes to the student. After 
a boy has been engaged in research, and has learnt 
how to make fine measurements, and how to work 
out his results with extreme accuracy, he thinks 
he has nothing to learn from rough workshop 
practice. The dirt repels him ; but more particu- 
larly he is dissatisfied with the inconclusiveness of 
his observations. He has been accustomed to 
arrive at some definite result with a small margin 
for experimental errors. But in the shop he 
cannot codify his knowledge. He sees a certain 
phenomenon to-day of a kind which cannot be ex- 
pressed in figures, scarcely in words. It may be 
months before he finds another example with 
which to make a comparison, and in the mean time 
the recollection of the first has grown so dim that 
much of its value is wasted. Again, in the 
laboratory he generally knew what to look for, 
and could reject everything else. But now most 
that happens around him is on the same level, and 
there is nothing to focus his attention. He feels 
that he is not acquiring anything. Day after day 
passes and he cannot see that le has added to his 
store of knowledge; he has only progressed one 
step towards becoming more like a workman, an 
end that has no interest for him. He does not 
realise that the conditions of daily life are never 
those of the laboratory; the problems set him 
have not hitherto had any factors which can be 
estimated only by judgment and experience, and 
he does not know that in his professional career 
six-sevenths of his work must be done by a kind 
of unconscious knowledge which resembles instinct. 
He is, in fact, learning something of which his 
previous training has rendered him incapable of 
estimating the value. 





We fully admit that the shop-bred boy has also 
difficulties to face before he can bring himself to 
appreciate the minutiw of the laboratory. But if 
he has carried his scientific education as far as he 
ought to have done, he has learned that he is very 
ignorant of much that he ought to know, if he is 
to attain a high rank in the profession. In every 
science he has studied he has found himself stopped 
by his want of knowledge in some other science. 
He has asked questions in the works which nobody 
there could answer, and has longed to make experi- 
ments for which he had no apparatus. Conse- 
quently the laboratory opens up to him fresh 
opportunities, and whatever contempt he may, in 
his juvenile conceit, feel for some of its methods, 
he must know that there is a great deal to be 
learned in it. 

No one will imagine, we are sure, that we are 
disposed to decry the value of a well-directed 
course of college training. What we object to is 
that it should be administered to all sorts of 
youths, like the old brimstone and treacle. We 
are told that an engineer can never know too much, 
and there is such a vast mass of knowledge that he 
may turn to account that he must have it prepared 
and partly digested if he is to acquire it in a 
moderate space of time. This is, no doubt, true, 
but it needs a powerful intellect to wield such an 
armoury. And if it is not utilised it is only a drag 
on its possessor. It is a beautiful idea to pursue 
knowledge for her own sake, but it does not 
always add to our happiness. The technical student 
who finds that he has not the knack of applying 
his theories, and who is passed in the race by men 
who have not one quarter his acquired knowledge, 
feels that he is, in some way, unjustly used. He 
has given time, money, and labour, and in return 
he gets only a heightened sense of his own in- 
feriority. Or he may so lack that magnetic quality 
which inspires confidence that he never gets the 
chance of applying his knowledge. In either case 
he had far better have spent the time in learning a 
useful trade, as, for instance, that of a smith or 
mechanic, which he could have carried out with 
credit to himself and benefit to the community. 

Given an engineer of strong intellect and self- 
reliant disposition, a thorough technical training is 
the richest possession he can acquire. The ball is 
then at his feet ; he can watch the turn of events, 
and take advantage of every opening. Science is 
to him a wand by which he can command the great 
powers of Nature, and bend them to his use. 
Further, it is a means of education which 
strengthens his brain, just as exercise invigorates 
his body. It renders every sense alert, quickens 
his perception, and furnishes him with a hundred 
clues by which he can advance when he has 
reached the end of the trodden paths of knowledge. 
Without it he is in a more or less dependent 
position; he may command the knowledge of 
others, but this is a very different thing from 
having it himself. He has not only the conscious- 
ness that he gains an amount of credit which is 
not his just due, but his power of initiation is 
shackled. He has to proceed by faith to a certain 
extent, and possibly his faith may be misplaced. 
It by no means follows that he cannot attain a 
high position—a vigorous intellect will insure him 
that—but he cannot reach the top rung of the 
ladder. A man of equal natural parts, but better 
trained, will surpass him. 

In a recent article we dealt with the education 
of boys intended for the engineering profession. 
We laid it down that before the age of fourteen 
there should be no attempt to specialise their 
knowledge, and very little to acquire knowledge 
at all. The time should be spent in teaching them 
how to see, how to feel, and how to learn. From 
fourteen to sixteen or seventeen, we recommended 
a course of science and mathematics, tempered by 
modern languages, history, poetry, and fiction. 
That brought us to the period of apprenticeship 
of which we are now writing. That, as we have 
set forth, is the term during which the parent 
should exercise the greatest vigilance and discrimi- 
nation. The natural idiosyncrasy of his son, freed 
from the petty restraints of school, begins to show 
itself, ue it is possible to forecast his character. 
His career ought to be moulded according to his 
ability, for it is only under this condition that he 
may be expected to develop under the most favour- 
able circumstances. But if he be merely sent 
through the regulation mill, and crammed with 
the prescribed array of facts and theories, he is, 
in fact, left to chance as completely, although in a 


different way, as the lad that is allowed to grow 
up in the gutter. There is no system applicable 
to all intended engineers, any more than there is 
a medicine suitable for all complaints; the man 
who avers either the one or the other is a quack. 
Just as the physical system needs more discrimi- 
nating medical treatment as it grows older, so the 
mental development requires to be more narrowly 
watched as it proceeds. An ailing child generally 
gets a dose of the current household remedy— 
senna, or magnesia, or what not—and usually is 
the better for it. But as we grow older we abandon 
this rough-and-ready system of medication, and 
submit our system to the inspection of experts, 
who not only choose the drugs but narrowly watch 
their actions. The mental treatment of youths 
deserves equal care, and when it is found to be 
unsuitable it should be promptly changed. The 
past generation suffered from want of instruction, 
but that which is now rising is likely to have too 
much. They ought to have just as much as they 
can assimilate, and no more. 








OCEAN RACING. 

OcEAN racing is, of course, no new thing ; although 
in the present day it has been brought to a pitch 
which no previous times have seen. Just now 
attention is concentrated on the struggle for supre- 
macy in speed among the Atlantic liners, and 
steam is the method of propulsion. In days not so 
long past, but which the rapid march of events 
seem to put back to a moderate antiquity, the 
Aberdeen clippers on this side, and the Baltimore 
clippers on the other side of the Atlantic, earned a 
reputation, and their builders much profit, by their 
great speed. That was under.canvas; and it was thus 
that the China tea clippers made their annual race, 
about which so much interest used to be taken only 
a short time ago. In a smaller way the fruit 
schooners, craft swift and beautiful as yachts, have 
had many a hard struggle, the prize being the first 
of the market. Steam has swept all this away, as 
it bids fair to do all wind-propelled craft, leaving us 
a sailless ocean with perhaps no more than a pleasure 
navy to keep alive examples of the sailor’s craft upon 
which the supremacy of our race was built. 

It was the White Star Line that introduced the 
modern era of racing on the Atlantic, and for years 
the celebrated Belfast craft held the championship 
of speed. Then the Arizona was built at Fairfield 
and ‘‘ broke the record”—to use the slang phrase 
which has been acclimatised from the racing path— 
and for long she and her sister ship the Alaska bore 
the bell. The ill-fated Oregon and the Etruria, both 
Fairfield-built ships, brought the palm of victory 
back to the Cunard line, and held it until the four 
latest champions of speed, the City of Paris, City 
of New York, Teutonic, and Majestic thrust the 
original Transatlantic steam line again into third 
position. In our issue of 15th inst. we published 
particulars of the run of the Teutonic, which gave 
that vessel the title of the fastest ocean-going ship 
ever built, so that once more the White Star Com- 
pany heads the list, and Ireland can claim to have, 
produced the fastest ocean steamship the world kas 
ever seen. It will be remembered that the Teu- 
tonic claimed to have beaten the previous highest 
record, which was held by the now disabled City of 
Paris, by thirteen minutes. 

It may be asked whether the game is worth the 
candle, and the answer, so far as owners of the 
ships are concerned, must apparently be in the 
affirmative. The White Star Line undoubtedly 
achieved its early almost unprecedented success by 
the swiftness with which its ships made the voyage. 
The Guion Line achieved in the same way a dis- 
tinction it would never otherwise have attained, 
whilst the Cunard Line was forced, in spite of the 
commanding position it held in other respects, to 
bid for popular support by increasing the pace, 
however much it went against the grain. 

When we look at the question from the pas- 
sengers’ point of view the advantage is more doubt- 
ful. To savethree or four hours on a week’s run 
can hardly be so great a matter to the majority of 
travellers, and yet it is, as torpedo boat practice 
has so well taught us, the last bit that costs so much 
to get; and when the question becomes one of 
minutes, any such trivial advantage that may be 
gained at even a small risk to the passengers, is 
not only senseless but absolutely criminal. To 
go from 14 to 18 knots is a comparatively easy 





matter in a ship of the length of the Atlantic 
liners, but to increase the speed from 20 to 21 
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knots requires almost superhuman efforts. The 
vital question for the passenger is one of risk ; what 
danger is incurred by driving the ship at its 
utmost? It is a factor which is often over-esti- 
mated. The greatest danger to which a good 
steamship is subjected in crossing the Atlantic is 
that from collision ; and when running through fog 
the risk is increased tenfold. But the risk of 
steaming through a fog at top speed is in some 
respects less than that incurred at a slower speed. 
It must be remembered that it is a question of 
chances, the chance whether another vessel happens 
to be on the same track at a time when the ship is 
passing over it. If we have a zone of fog 
covering a distance, say, of 100 miles, it stands 
to reason we shall only run half the chances of 
meeting in that area, a vessel running in the oppo- 
site direction, if the ships each cover it in five hours, 
than if they take ten hours to do the distance. 
But, it may be said, if we slow down we should 
have time to get out of the way. That as a matter 
of fact is a fallacy. The faster a ship steams the 
more fully she is under command of her helm, and 
this is especially true in the present day of steam 
steering gear when the quartermaster has unlimited 
power at his command to put the helm over quickly. 
Ocean liners will never go slowly enough to enable 
them to stop and go astern in the event of meeting 
in a fog. Captains will always depend on the 
manceuvring properties of their ships, and, as we 
have said, the faster they go, the more quickly will 
the rudder act ; so that speed, which from one point 
of view is an element of danger, has its counter- 
balancing advantages. The opinion of our best 
skippers, we believe, inclines towards the greater 
safety for their ships being obtained at high 
speeds, in the matter of danger from collision in 
case of meeting other steamers in a fog. 

So much for the external danger of collision— 
the same remarks do not hold good in approaching 
land in foggy weather—and the internal danger 
from breakdown of machinery remains to be con- 
sidered. Here we are on more doubtful ground. 
The boiler question can be put aside and we may 
confine our attention to the engines. There is no 
doubt that running at the high piston-speeds neces- 
sary for fast steaming, sets up stresses in the moving 
parts which are not brought to the same extent 
into play with more ordinary and moderate practice. 
The answer to this is that the engines are designed 
expressly to bear these stresses, and the machinery 
is so well designed that it does bear them. The 
most notable breakdown of engines that ever 
occurred to an Atlantic liner, that of the City of 
Paris, was not caused by fast steaming, although 
the fact that this vessel held the championship of 
speed has led to a popular opinion to the contrary 
having been formed ; and the records of engine 
mishaps do not support the theory that high speeds 
in properly designed machinery are productive of 
disaster. The machinery of an Atlantic racer is 
more likely to be better kept up and better looked 
after than that of a vessel of the more ordinary de- 
scription ; and after all it is oversight and careless- 
ness that is productive of the greater number of 
accidents. 

It is in the minor aspects of the problem that 
ocean racing is to be judged. For the owners it is 
chiefly a matter of expense ; higher coal bills, more 
costly ships with finer lines and less carrying capa- 
city. For the passengers the question of vibration 
is perhaps the most important. In one of our most 
noted racers the vibration is so great that probably 
there are few passengers who would not beg the 
captain to take an extra day on the voyage in order 
that they might geta little relief from the constant 
jar of the machinery, and the bodily wear and tear 
from shaking and unrest. No doubt mechanical 
science, in the matter of counterbalancing moving 
parts or otherwise, will meet this difficulty. 

In the mean time doubtless faster and faster 
steamers will be built. The most effective adver- 
tisement a steamship company can get isto ‘‘ break 
the record ;” and so long as human nature remains 
what it is, there will be those who will flock to the 
champion flyer, whilst there will be others who 
will think only of greater comfort and security. 





AMERICAN AND ENGLISH TRUSTS. 
Great attention is being paid to trade combina- 
tions or trusts in this country, and particularly in 
America, where the principle is most in vogue. 
Recently, however, several large combinations have 
been formed in this country, notably the Chemical 





Trust, the prospectus of which, it is said, will be 
issued in a few days. The capital will be 8,000,000/. 
sterling, and the production annually will be 
150,000 tons of bleaching powder, 180,000 tons of 
caustic soda, and 300,000 tons of other forms of 
alkali. Nearly all producers have agreed to become 
associated with the new concern, which it is under- 
stood will take the form of a large liability com- 
pany, in which all, or nearly all, subsidiary com- 
panies will be fused. The idea is not to raise the 
price of the chemicals, but to minimise the expenses 
of production and distribution. This is a common 
disclaimer of all unions. Some of the principal con- 
sumers, however, do not look on the matter in this 
light, notably the paper-makers, who are credited 
with taking action to counteract the effects of the 
Chemical Union. It is said that a Paper Union is 
about to be formed with the view of reopening, on the 
co-operative principle, some of the chemical works 
nowidle. The Chemical Union is to be formed on the 
same basis as the Salt Union carried out a year or so 
ago. A cotton ‘‘corner” in Liverpool is spoken of; 
but after the experience of the last speculation it is 
doubtful if it will be accomplished. The measure 
of credulity given to the story that Americans were 
attempting to create a corner in Scotch pig iron is 
another evidence of the development in this country 
of the trust system, but as we have already said it 
is in America that the principle exists on a com- 
mercial scale. Indeed, so much has the practice 
of forming trusts there affected trade that State 
legislatures and law courts have dealt with the 
subject, and in view of the move in this country, 
and particularly of extensive investments by English- 
men in American enterprises, it is advisable that the 
legal status of such combinations in that country 
should be known. With the object of educating 
the public, Mr. Edwards, secretary to the British 
Legation at Washington, has prepared a report on 
the whole question, and it has been issued from the 
Foreign Oftice. The time, too, is appropriate in 
view of the visit to the States of the Iron and Steel 
Institute, the members of which will doubtless avail 
themselves of any opportunity that may present 
itself, of profitably investing their own spare capital, 
or that of their friends. 

There is want of agreement in the specific legis- 
lation of various commercial nations as to the 
legality of trusts or combinations, but the economic 
law acts with comparative certainty. Combination 
is a desirable thing ; the present immense trade of 
the kingdom has been developed by the substitu- 
tion of combined effort for the primitive style of 
each man being a separate trader, but there are 
limits beyond which this combination may not go, 
and at the same time continue profitable to the 
general community. There is a truism that ‘‘ where 
combination is impossible, business is impossible;” 
but monopoly is entirely opposed to the develop- 
ment of trade, on which the thrift and welfare of 
a people depend. ‘‘ The trust succeeds when 
destruction of competition is possible; it fails 
when the purses or the skill of its rivals or ene- 
mies proves superior to its own.” Itis solely a 
question between monopolies and combinations, 
and the practical lessons taught by violations of 
economic law through abnormal speculation, either 
through engrossing or exclusive dealing, will in the 
end bring about a more effectual cure than legisla- 
tion. But before the cure is wrought, incalculable 
and irreparable damage may be done to trade, and 
particularly in cases of indispensable and con- 
stantly required commodities, the question arises 
as to what in such a case should be done. The 
great difficulty in framing laws is to make them 
effective without hindering desirable combinations, 
or the floating of properly organised limited liability 
concerns. 

In England there is now no law against combina- 
tions or trusts, in France and some Continental 
countries, corners are regarded as conspiracies and 
punishable ; and in America, to use the words of a 
leading senator, there was chaos until recently. At 
one time 26 Bills were before the Senate. Formerly 
two States only had in their statute book, laws 
against trusts; but a few months ago the Senate 
passed a Bill inflicting heavy penalties against’ the 
formation of trusts. At law many cases have been 
decided, and these all have been condemnatory of 
trusts. It is therefore necessary in forming a com- 
bination in America to guard against the law. 

All companies in America are incorporated by 
charter, and it is unlawful for these to combine. 
A trust cannot be incorporated. The plan adopted 
is as follows: A certain number of companies or 





corporations, organised under the laws of different 
States and subject to their control, issue their stock 
to various individuals. These surrender their stock 
to trustees, named in the agreement, creating the 
trust, and accept in lieu thereof certificates issued 
by the trustees named, who generally act in secret. 
Such agreements generally provide that the various 
corporations, whose stock is surrendered te the 
trustees, shall preserve their identity and carry on 
their business. These trustees are elected by 
ballot by the combined shareholders, and their term 
of office is variable as to duration. The salaries, 
in the case of the greatest of combinations—the 
Standard Oil Trust---are 5000/. to ordinary trustees 
and to the president 6000/1. The duties of the 
trustees are restricted to the receipt of the divi- 
dends declared by the various corporations or com- 
panies included in the trust, the general blending 
of these in one mass, and the distribution of 
the same to the holders of the trust certificates 
pro rata, and of holding and voting upon the stock 
of the different companies. They may in some 
cases be the directors of the companies, and as in 
the case of the Standard Oil Company, they 
exercise supervision over the affairs of the several 
companies. Having thus indicated the method of 
formation it may not be inappropriate to review 
briefly the progress of some of the leading trusts 
and their conflicts directly or indirectly with law. 
The first trust of importance formed was the 
Standard Oil Trust, created by about fifty persons 
in 1882, and its success has led to the formation of 
others. The stock was placed in the hands of nine 
trustees. The capital at present is computed at 20 
millions sterling, and the amount of crude oil refined 
is 75 per cent. of the whole quantity refined in the 
States. The cost per gallon has been reduced from 
61.54 cents in 1861 to .06,%% in 1887, and in that 
period the value of the production has increased 
from slightly over two millions sterling to over 
nine millions sterling. The average interest on 
capital has been 7} per cent., and there have been 
accumulated earnings of 3 or 4 per cent. per 
annum. These have now been added to certificates. 
The market value of the stock is 35/., and the par 
value 201. The companies in the trust employ 25,000 
men, and they receive from 6s. to 12s. per day. 
Before a committee appointed by Congress and the 
Assembly of the State of New York, which has 
recently made its report, an enormous mass of 
evidence was given; but according to the committee’s 
report no proofs were brought forward of the 
rapacity of the trust, or of the greed with which 
it laid hold of every competitive industry, except 
such as might be drawn from the fact that it is 
almost the sole occupant of the field of oil opera- 
tions. Contentions that it had succeeded in obtain- 
ing freight concessions were not substantiated. 
The trust claim to have improved the quality, 
and reduced the price, by good management, 
skilful workmen, and economical distribution ; but 
the raw products have steadily decreased also, and 
these the committee consider contributed more to 
reduced cost. The Standard Trust, they state, was 
compelled to keep the price down owing to the in- 
creasing supply. The committee holds that the 
trust has doubtless the power to put up prices, even 
if it does not exercise it. Continuing they state : 


If in the future the field producing the commodity 
manufactured and sold by this combination of corpora- 
tions shall fail to increase its present or shall return a 
diminished quantity, the Standard Oil Trust will be able 
to fix the price of the product of its refineries in this 
country, if not in the world. Colossal fortunes, hastily 
accumulated, are always abhorrent to the people, and 
even in the hands of private individuals are often con- 
sidered a menace to good government... The end if 
not the purpose of every combination is to destroy com- 
petition, and leave the people subject to the rule of a 
monopoly. 

The committee concluded their report by urging 
the necessity for legislation to modify, if not to 
prevent, the greater evils complained of ; for the 
restraint of many of the lesser combinations of the 
nature in question, which influenced the sale of the 
necessaries of life, the law provided remedies 
more or less effective. 

The committee took evidence subsequently, 
relative to the formation, &c., of other trusts, 
among which were copper, sugar, jute bagging, 
milk, elevator, and wholesale grocers’ trusts, but 
nothing of any novel character was elicited. The 
prices of copper, sugar, and jute bagging had risen 
under the respective trusts dealing with those 
articles. The milk, elevator, and the wholesale 
grocers’ trusts, regulate prices. Besides these there 
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are the National Lead, Whisky, Linseed Oil, Cattle, 
Gas, Rubber, Envelope, Oilcloth, Butcher, and Glass 
Trusts. Of those named the Sugar Trust presentsthe 
most interesting study, as with it are associated 
several cases at law. The combination represented 
86 per cent. of the sugar refining capacity of the 
Atlantic coast, and stock certificates amounting to 
10 millions sterling were issued, the certificates 
being for at least four times the nominal value of 
the stock surrendered. No action, as yet, has been 
brought, either under common law or statutory 
law, directly against atrust. But, in cases in which 
the trusts were indirectly involved, the Courts have 
based their judgments on the ground that trusts are 
against public policy, that they are iniquitous, and, 
therefore, the Courts have refused any relief to 
parties seeking it when those parties shall have 
contributed towards the organisation of a combina- 
tion whose object is monopoly. The most impor- 
tant action of this nature was ‘‘ The People of the 
State of New York v. the North River Sugar Re- 
finery Company,” which was taken from court to 
court, the decision in each being that the defendant 
corporation, by joining the Sugar Trust, had done 
that which made it liable to the forfeiture of its 
charter. The plaintiffs sought the withdrawal of 
the charter of the defendant company, and the 
Court of Appeal a few weeks ago finally decided 
against the company. We quote from the judges’ 
decision: ‘‘Two questions open before us—first, 
has the defendant corporation exceeded or abused 
its powers ? and second, does that excess or abuse 
threaten or harm the public welfare? We find 
disclosed that it has been an integral part and 
element of a combination which possesses over it 
an absolute control, and dictates the extent and 
manner and terms of its entire business activity. 
The defendant corporation has lost the power to 
make a dividend, and is compelled to pay over its 
net earnings to the master whose servant it has 
become. Under the order of that master it has 
refused to refine sugar, and by so much has lessened 
the supply upon the market. It cannot stir unless 
the master approves. .... The question to be 
determined is whether the corporation became 
the servant of the Board by its own voluntary 
action or through the will and power of others. . . 
The history shows that there was corporate 
action on the part of the North River Sugar Re- 
finery Company which bound it. The corporation 
thus became an element of the trust. The way 
the companies could have prevented the trust being 
founded was by refusing to register or to recognise 
the illegal transfer of that stock. In all of these 
points which have been reviewed it is found that 
the corporation was doing the public an injury, 
and in avoiding the State law which compels re- 
servation of 90 rights had proved unfaithful 
to its charter. It is a violation of law for a cor- 
poration to enter into a partnership There 
can be no partnerships of separate and independent 
corporations, whether directly or indirectly, through 
the medium of a trust, no substantial consolidations, 
which avoid and disregard the statutory provisions 
and restraints ; but that manufacturing corporations 
must be and remain several as they were created or 
one under the statute.” 

The States of Missouri and Texas have each a 
law by which all trust or combination and their 
contracts are illegal, and a penalty up to 10001. may 
be imposed on any one forming or joining a trust to 
regulate prices or production, and such companies 
as refuse to give full information have their charter 
suspended and all property confiscated. Cases of 
suspension have already taken place. Contracts 
made with such trusts are void. An Act of a some- 
what similar character was passed by the Senate 
this year, and the future of trusts will therefore be 
watched with great interest, especially in countries 
where State interference is regarded as derogatory 
to the liberty of trade. 


THE RAILWAYS OF MEXICO. 

In Mexico the railroads extend to 4500 miles, 
with about 750 miles more in course of construction 
or about to be commenced. In addition there are 
roads operated by animals, one of these, running 
from Vera Cruz to Jalapa, a distance of 61 miles. 
The railroads are not, therefore, very extensive, 
when it is noted that the square mileage of the 
Republic is 739,700, and that the population is 104 

illions, 2 millions being whites, 44 millions 
mixed breed, and 4 millions Indians. There are 
three trunk lines: the Mexican Railway, 263} 








miles, from the capital to Vera Cruz, with a 
branch 29} miles long ; the Mexican Central, with 
a main road of 1223 miles and branches 595 miles, 
and from this system branches the Mexican Inter- 
national, which carries 65 per cent. of the pas- 
sengers bound for the United States of America. 
The other trunk line is the Mexican National, of 
837 miles, with branches 380 miles long. This 
line is parallel with the Central; it provides a 
shorter route to New York. Itis3ft. gauge. The 
intention, when it was built, was to connect with the 
Denver Rio Grande, then of similar gauge, and to 
make, with other lines, agreat transcontinental route. 
The lines being constructed include one owned in 
New York from Monterey on the National Railway 
to Tampico, on the Gulf of Mexico, 300 miles long. 
It will be the only low grade line from the Gulf to 
the interior ; the maximum grade is 1.5 per cent. 
Another line requiring 4 per cent. grades has just 
been completed with British capital from the same 
port to connect with the Central 380 miles distant. 
Another British line is that from Vera Cruz on the 
Atlantic to Acapulco on the Pacific, vid the city of 
Mexico, 479 miles long. A third English line is 
being surveyed. It is from Puebla to Tehuantepec, 
500 miles long. This road is to be built by Messrs. 
Bowes-Scott, Read, Campbell and Co., London. 
It will carry the system of railways 300 miles 
further south, and through a rich, comparatively 
unknown section of country. It is proposed to 
use 3 ft. gauge, and to work in harmony with the 
Interoceanic. 

The net earnings of the railways have recently 
increased greatly, from 1300/. per mile in 1886 to 
17501. in 1888, while the percentage of operating 
expenses to total net earnings has decreased from 
40 to 34 per cent. Very high freight charges are 
made. The lowest charge (on coal) is at the rate 
of fully 14d. per ton per mile, while iron ware pays 
24d. to 3d., and meat, sugar, drugs, &c., 5d. 
Rates for local traftic are heavier. Within the past 
five years the rates have been reduced 60 per cent., 
but they are still too high, and experience during 
the past few years of increased traffic should induce 
further reductions, particularly for heavy goods— 
iron castings, plates, chains, beams, &c. Imported 
goods, which form about 20 per cent. of the traffic, 
are taken at lower rates. The Mexicans, indeed, 
find it cheaper to send goods by road. Motive 
power forms one-half the operating expenses, 
owing to the cost of haulage up the heavy grades 
and the high price of fuel. Coals requiring to be 
carried 500 or 600 miles cost from 30s. to 40s. per 
ton, and the freight charges are substantially 1 
per cent. per ton per mile. The Mexican Railway 
imports from England briquettes, so that when 
the engines are worked with strong exhaust there 
is not, as in the case of soft coal, great waste 
owing to small pieces being drawn down from the 
fireboxes through the tubes. The statistics we 
have given have been taken from a paper read 
before the American Society of Civil Engineers by 
Mr. William Barclay Parsons, who also gives some 
interesting details as to concessions and methods 
of constructing railroads. 

The concessions by the Government confer the 
right on one or more individuals to construct a 
line of railway according to the approval of a 
cabinet minister and an engineer appointed by 
him, and 6 per cent. bonds at a stipulated rate per 
kilometre are paid as soon as the road is accevted 
in sections by the Government engineer, or a sub- 
sidy in cash is paid annually. At the end of ninety- 
nine years the road passes into the possession of the 
Government, with or without additional payment, 
according to the terms of the original agreement. 

The people of Mexico are not progressive, and it 
is only by low rates and extraordinary facilities that 
they can be induced to encourage the development 
of the railway system. That there is room for 
development and for improvement of the existing 
lines is undoubted. As to the permanent way rails 
are light—45 lb. to 56 1b. They are laid usually on 
Texas pine ties, although in some cases local 
timber is used, notably mesquite, a very durable 
wood. The track is not ballasted, but in dry 
seasons the ordinary soil usually gives a fair line 
and surface, at least sufficiently so for the quality 
and speed of the traffic. Ona piece of work now 
on hand, construction prices for excavation are 
about 4s. 1ld. for solid rock; 1s. 10d. for loose 
rock; and 94d. for earth per cubic yard, road 
bed measurement. The most noticeable defect in 
construction is the bridge flooring, which is in- 
variably poor, the floors being of 8 ft. ties, set 





rather far apart and held at the ends by a light 
wooden guard rail. The National Railway, how- 
ever, is replacing wooden trestles with arch or box 
culverts, and erecting iron trusses on masonry. 
These are being built for standard gauge require- 
ments. Onthe International line the grades are light, 
not exceeding 1 per cent., while on the National 
and Central they run as high as 3 and 4 per cent. 
The stations are of wood. Carriages are on the 
American principle, but there are three classes, as 
in this country ; and the locomotives are of the 
Consolidation or Mogul type. The average speed 
on through runs are: on the Central, 20 miles an 
hour ; International, 19 ; and National, 18 miles. 

The principal officers are Americans, but many 
firemen and brakemen are Mexicans. Enginemen 
are paid 20/. to 281. per month, conductors 171. to 
251., and brakemen 10/. to 12/.; common labourers 
are paid 2s. ld. to 4s. 2d. a day. Expenses of 
living, however, are high. 

As the Mexican Railway is the most important 
line, one or two special details regarding it may be 
interesting. It carries the heaviest tonnage and 
has 4 per cent. gradients. With the exception of 
the use of metal ties, the condition of the per- 
manent way is hardly up to the reputation of the 
company. The track was originally laid with bull- 
headed rails on chairs, but these did not prove suc- 
cessful, and have been displaced by flat-footed 
rails. The present rails weigh 62 lb.; but from 
Vera Cruz to Espereanza, where 7500 ft. are over- 
come in 111 miles, the weight is 82 1b. At joints, 
fishplates and four and six bolt angle plates are 
variously adopted. Cross-ties of mild steel weigh- 
ing 110 lb. are used, it having been found that 
wooden ties were expensive, only lasting four or 
five years. The rail is held by clamps punched up 
from the tie and secured to a key weighing 1 lb. 
In section they are channel shaped, with a 
stiffening ridge down the centre. The track is in 
better condition than when wooden ties were used, 
and the work of repairs and renewals is consider- 
ably reduced. 

The bridges are English in design, many of the 
shorter spans being box girders. The flooring, 
however, is often weak. The rail frequently rests 
on a small wooden stringer, and regular floors are 
usually of short ties with guards close to the inside 
rails, and only on bridges with curves. 

On heavy gradients Fairlie engines,* built in 
this country, are used. The cars are of English 
build also. They are 45 ft. long, and the sides are 
of corrugated iron. The coupling is by the old- 
fashioned link and pin, and the brakes are worked 
by hand, so that in this respect the Mexicans are 
far behind the age. Another defect to which Mr. 
Parsons refers is the smallness of the windows in 
the cars. Smoking is -permitted in all the cars. 
Freight wagons are on the American principle. 
The wheels of all carriages and wagons have steel 
tyres and wrought-iron spokes and draw-bars. 
Nearly all employés are Mexicans, and little 
English is spoken along the line. 

Not only in permanent and rolling stock are 
there many deficiencies. In the conduct of the 
service also there are defects, and a noteworthy 
one is the delays at stations. The distance from 
Mexico to Vera Cruz is 263 miles, and there are 
26 stops. Of the 13 hours required for the journey 
2 hours 7 minutes are spent in stoppages. For 
some reason not quite evident a strong military 
escort accompanies each train. Twenty or more 
soldiers ride in a special car in each passenger 
train, while on every station platform are to be 
seen guards uniformed and armed with a carbine 
and cumbrous sabre, and in numbers according to 
the importance of the place. 


THE CALUMET AND HECLA, AND 
TAMARAOK COPPER MINES. 

ProsaBLy one of the most interesting excursions 
which the Iron and Steel Institute will make on 
their forthcoming visit to the States will be that 
to the Calumet and Hecla, and Tamarack Mines in 
the Lake Superior copper mining district. This 
district supplies about 50 per cent. of the total 
copper production of the States, and of this large 
percentage nearly one-half is supplied by the 
Calumet and Hecla Mine, which is one of the oldest 
established in the district. In 1880 the output of 
this mine was 31,675 lb., which had increased to 
50,518,000 Ib. in 1886. 

Mining in this district is supposed to date from 


* See ENGINEERING, vol. xlix., page 323. 
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500 years before the advent of Columbus. These 
early miners were not aware that copper could be 
smelted, and they accordingly searched for pure 
copper only, and masses of a few pounds weight 
were those most useful to them. Their method 
was to sink shafts about 20 ft. or 30 ft. on the 
outcrop of the vein, and the locations were chosen 
with great judgment. Many of these pits, filled 
with rubbish during the course of ages, have been 
met with in the region, and on the site of one or 
two of them some of the most successful mines have 
been located. In one case it was discovered that 
these pioneers had come upon three masses of copper 
weighing in the aggregate 53 tons. Such blocks 
were beyond their powers to raise, and after vainly 
attempting to break pieces off the thin edges, they 
had at last to abandon their find. In another case 
they had come upon a block weighing 6 tons, and 
had even raised it several feet on timber staging 
before finally giving it up. 

The copper-bearing rocks are metamorphic, and 
are known under the names of amygdaloids and 
conglomerates, the latter predominating. This is a 
fairly hard rock containing much quartz, and about 
4 per cent. of metallic copper. This would not 
appear a very promising ore, but as it is very 
uniform in quality the mine has paid remarkably 
well. Experience, indeed, has shown that it is 
more profitable to mine large quantities of this 
class of ore, in spite of all the dressing it entails in 
preparing it for smelting, than to mine much richer 
ores, the quality of which is more variable. Thus 
mass mining has been almost abandoned in the dis- 
trict, though blocks of nearly pure copper, weighing 
1 to 15 tons each, were frequently met with in 
Ontonagon County, whilst on the other hand the 
Atlantic Mine deals successfully with a_ soft 
amygdaloid ore containing only 0.75 per cent. of 
copper. 

The vein or belt of ore at the Calumet Mine dips 
at about 384 deg. to 39 deg., and its thickness is 
very uniform. It has been known to narrow to 
3 ft. and to widen to 20 ft., but its average breadth 
ranges from 8 ft. tol4ft. To getat the ore, twelve 
shafts have been sunk in the vein, following its 
inclined direction, and the mine is then opened 
up by horizontal drifts which are from 60 ft. to 
50 ft. apart vertically, or about 90 ft. apart mea- 
sured horizontally. 

In 1888 these shafts had reached depths unpre- 
cedented in the annals of copper mining, as the 
following particulars show: Calumet branch, No. 1, 
3900 ft. deep ; No. 2, 3800 ft. deep ; No. 3, 3400 ft. 
deep ; No. 4, 3800 ft. deep; No. 5, 3400 ft. deep. 
Hecla, No. 1, 3800 ft. deep ; No. 2, 3300 ft. deep ; 
with three other shafts of upwards of 1100 ft. in 
depth. All the drifts in the mine measure 7 ft. by 
7 ft., and many of them are connected by subsi- 
diary shafts or winzes, for convenience of working, 
up which ore is hauled by small portable winches 
worked by compressed air. 

The work of driving these levels is done by 
power-drills and by blasting. The drilling is let 
on contract to gangs of four men, who are supplied 
with steel, powder, candles, and other supplies by 
the company, who debit them with the cost of the 
articles used. The advance per month varies of 
course with the hardness of the rock, but as much 
as 93 ft. has been made, the average, however, 
ranging from 35 ft. to 50 ft. When completed 
these drifts are laid with rails weighing about 51 |b. 
per yard, and the ore is trammed along them by 
hand in small wagons. Where the drift enters the 
shaft the ore is tipped into a skip running on rails 
laid along the inclined floor of the shaft, by which 
it is raised to the surface and is automatically tipped 
there into wagons. When the levels have been 
driven far enough, the miners break down the ore 
from the roof or back of the level, by overhead 
stoping, and thus gradually work up to the level 
above. This work is also done with power-drills. 
The rock between the levels is not, however, com- 
pletely removed, work being stopped when there is 
about 6ft. of ore left between the workings and 
the floor of the level above. There is also a pillar 
about 10 ft. thick left between the workings and 
the shaft. As the roof of the workings is not very 
sound it has to be carefully timbered, this item 
being one of the most costly of the working ex- 
penses, frequently amounting to 10 per cent. of 
the total. Some of the props used are 3 ft. in 
diameter. All blasting, both in the drifts and in 
removing the ore, is done by a special gang, the 
time chosen being generally between shifts. During 
this work masses of copper weighing sometimes as 








much as 1 ton each, are frequently met with ; 
where the metamorphic rock has slipped away from 
that overlying it, sheets of copper, as large as 
2 ft. square, are often found, having all the appear- 
ance of having been rolled. 

The winding is done by engines at bank, the 
principal of which is a compound beam engine 
designed by Mr. E. D. Leavitt, Jun. This engine 
has cylinders 40 in. and 70 in. in diameter, each 
with a 6-ft. stroke. It has two flywheels 32 ft. in 
diameter and weighing 45 tons each. Ata speed 
of 56 revolutions per minute it develops 2500 horse- 
power, the boiler pressure being 135 lb. per square 
inch. The main shaft of the engine ranges from 
18 in. to 14in. in diameter, and is 135 ft. long. 
Off it are driven four hoisting drums and two pairs 
of Rand air compressors. By means of wire-rope 
transmission the same engine supplies power to the 
gear-house, which is situated between shafts Nos. 1 
and 2, in which is the machinery for two man 
engines and pumps. Big as the above engine is, 
its dimensions have, we understand, been recently 
exceeded by those of one erected at the South 
Hecla shaft, but particulars of this are not to hand. 

When the ore reaches bank it is taken to the 
rock-house, where it is broken up by stone-breakers 
of the Blake type, or in the case of large masses by 
a steam hammer. By means of these the ore is 
reduced to pieces not exceeding 2$ cubes and is 
then ready to go to the stamps. 

These stamps are situated at Torch Lake, a dis- 
tance of eight miles from the mine, with which they 
are connected bya private railway. The reason for 
thus separating the mills and the mine is that a large 
quantity of water is used in dressing the ore which 
could not be obtained at Calumet. The ore is con- 
veyed to the mills in trains of about forty cars, each 
car being of about 4 tons capacity. The first four 
miles of the line are worked by locomotives, though 
the grades on it are often very heavy. This evil 
could not very well be avoided without running the 
line through deep cuttings, which would be liable 
to be filled with snow in winter, thus stopping the 
traffic. The last four miles of the line leading down 
to the mills are worked as a self-acting incline, the 
full wagons going down pulling the empties up. 

The stamps are of the Ball type as improved by 
Mr. E. D. Leavitt. They may be described as a 
sort of steam hammer, but the foundation for the 
anvil, or in this case mortar, is of rather a curious 
kind. A pit about 12 ft. deep is sunk in the ground, 
and its sides supported by retaining walls. This 
pit measures about 14 ft. by 16 ft. inside, and at 
the bottom of it is placed a heavy anchor piece 
weighing several tons. The pit is then filled with 
layers of timber laid in alternate courses at right 
angles to each other, which are secured to the 
anchor piece by long wrought-iron bolts. Two 
cast-iron sills are secured at opposite ends of the 
top layer of timber, and the space between them 
is then bridged by seven spring timbers, which are 
balks several feet in length and measuring 16 in. 
by 14 in. in section. On the centre of these spring 
timbers is bolted the mortar, which is thus pro- 
vided with a springy foundation. Owing to this it 
is possible to work the stamps very rapidly, as 
many as ninety blows being struck per minute. 
Mr. Leavitt’s improvements consist mainly in 
working the stamps on the compound system, by 
which it is claimed that about 30 per cent. of 
steam is saved. The material is crushed to pass 
through a screen having holes in it jin. in 
diameter. 

The sands from the stamps are passed through 
an hydraulic separator, by which they are sorted 
into sands of four degrees of coarseness and into 
slimes, the latter being about 46 per cent. of the 
whole. This separator is constructed as a double 
V-shaped trough, one VY being inside the other. 
The inner trough is about 18 in. in width and 
15 ft. long. The outer is about 3 ft. in width 
and of the same length as the inner. The space 
between the troughs is divided up into four 
compartments in which the sand from the mill 
settles in various degrees of fineness. This space 
is kept full of clear water, the level of which 
is a little higher than that of the water in the 
inner trough, through which the stream from 
the mill rushes at the rate of about 13 cubic feet 
per second. A number of slots in the bottom of 
this trough allow the sands to fall through against 
arising stream of clear water into the compart- 
ments below, whilst the slimes pass off as tailings 
at the far end of the trough and are finally col- 
lected in slime boxes. From the hydraulic sepa- 





rator the sands are taken for further dressing to a 
series of jigs, until finally most of the ore they 
contained is concentrated into a rich sand contain- 
ing a large percentage of the metal. The slimes, 
which also contain much copper, are treated on 
rotating tables, but in general further concentration 
is required before the product is rich enough to go 
to the smelting works. This is generally done by 
‘*kieving” or ‘‘ buddling,” by means of which a 
deposit containing about 30 per cent. of copper, 
and rich enough for smelting, is at length obtained. 

The Tamarack Mine is situated on the continua- 
tion of the Calumet and Hecla lode, and consists of 
about 1200 acres of mining property. Owing to 
the high angle at which the lode dips, the main 
shaft of this company is very deep, the ore only 
being reached at a depth of 2270 ft. This shaft is 
of course vertical, and does not follow the line of 
dip as in the case of the older mine. It is worked 
with cages after the manner of a coal mine. The 
ore is apparently of much the same character as 
at the Calumet Mine, and the methods of working 
are similar. 
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The Conflicts of Capital and Labour Historically and 
Economically Considered. By Grorck Howett, M.P. 
Fellow of the Statistical Society. Second and Revised 
Edition, brought down to Date. London and New 
York: Macmillan and Co. 1890. [Price 7s. 6d.] 

TWELVE years have elapsed since the first edition of 
this work was published, and during that period a 
great change has taken place in the disposition of 
the public towards capital and labour questions, 
and particularly towards trade unions. The first 
fruits of the universal system of education esta- 
blished by Act of Parliament, followed up by the 
benefits which the working classes have derived 
from the establishment of free libraries, and by the 
dissemination of literature, have given them the 
ability to educate the outside public as to the true 
tenets and possibilities of their unionism, while the 
extension of the franchise has resulted in the crea- 
tion of a powerful influence, the effect of which 
is evident on the hustings and again on the floor 
of the House of Commons. Workmen have asserted 
their position and there has been a quickening of 
thought, and in many cases of sympathy, regard- 
ing their position relative to capital. Political eco- 
nomy is now more widely studied and discussed than 
in past years, and there is greater disagreement on 
all sides. Men with oratorical gifts, but deficient 
in reasoning powers, and inclined to assume con- 
clusions without establishing or proving premises, 
are too ready to air their opinions, and some classes 
of workmen, with an almost inherent but never- 
theless often erroneous disbelief in the sincerity 
of the employer to act fairly by his men, are ready 
to accept the opinions expressed and to act on them 
without thoroughly sifting their accuracy or the 
consequence of implicit obedience. This has been 
abundantly exemplified in recent strikes by newly 
formed unions — seamen, dock workers, and 
labourers—and Mr. Howell, a champion and ad- 
mirable exponent of the true principles of trade 
unionism, admits that is sometimes the case, 
notably in the new unionist movement. It is 
for this reason that many view with anxiety the 
immense resources in number and wealth, ‘‘ the 
vigour and manhood, unshackled and free” of 
trade unions, and while it may be that the older 
organisations, those allied to engineering and the 
skilled professions, have more regard for conse- 
quences, we do not know that every one will share 
with the author in the full confidence he expresses 
that ‘‘inspired by their past history, and 
fortified by their present action and work, their 
(the unions) authority and influence will be exer- 
cised with moderation, with due regard to the 
rights of others, and the duties which they owe to 
the community.” In many cases age and experi- 
ence have brought a discretion which admits of this 
confidence ; but youth and inexperience is prover- 
bially immoderate in demands and the enforcement 
of them, and looking to the enormous number of 
newly formed organisations, and their acceptance 
of hot-brained leaders, the future is not altogether 
bright. It may be, as some intelligent observers 
of the Socialist movement have put it, that the cure 
lies in the evil, that the masses when they have par- 
taken more of ‘‘ the exhilarating fountain of know- 
ledge” will find it necessary to have more conside- 
ration for the general good of a community and for 
supply and demand. 
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But it is not only the representatives of labour who 
display disagreement. Political economists are not 
quite agreed, and that on matters of principle. And 
the want of unanimity is particularly marked in those 
questions affecting industry and profits, production 
and distribution. It is first necessary to ascertain 
really what wealth, capital, and labour really are. 
Mill says that wealth means all useful and agree- 
able things which possess exchangeable value ; and 
although one may hesitate to accept as an absolute 
valuation the market price of many articles, e.9., 
pictures, books, inventions, &c., without having 
any regard either to the cost of production or the 
intrinsic value of the commodity, yet the existing 
conditions leave no escape from our finding in 
‘‘what it brings” a particularly final measure of 
the value of any production. Land, labour, and 
capital are, according to economists, the sources 
of wealth. But the author does not quite agree 
that the early application and necessary aid of capital 
give it a place, and herein the author permits him- 
self to be influenced by considerations which, 
although fairly true for a primitive society, are not 
applicable to the present state of affairs. Mr. 
Howell says that the resources of nature, or 
material agents, are the sources of wealth, labour 
is the means by which they are utilised and 
made productive ; capital is the accumulated results 
of this labour, over and above that which is required 
for immediate use. Again, ‘labour is the cause of 
wealth, as well as the means by which it is created.” 
We grant this without requiring to concede any of 
the claims of capital, for although ‘‘labour created 
capital” the simple explanation in no way describes 
the character of the growth of capital and the nature 
of its own activities and services to the process ; 
and even the most casual examination of British 
industry shows the absurdity of elevating labour 
into a position of exclusive importance in the 
making of the wealth of a nation. But Mr. 
Howell does not evidently mean the separation 
of capital and labour in the production of wealth ; 
because that can never be. ‘*‘ Capital” he him- 
self defines as the ‘‘portion of the product of 
human agency, which is available for present and 
future use in making reproductive that which 
is stored by human labour.” ‘‘ Without capital 
labour would be slow, if not paralysed ; without 
labour, capital would be so much unproductive 
waste.” This is essentially accurate; therefore 
the idea of affording a greater credit to labour 
than to capital, for the production of the wealth 
of nations, is incomprehensible. The spade with 
which the labourer tills the ground to repro- 
duce the natural wealth, is capital invested in 
plant. It must therefore be taken, in any sense in 
which the words may be used, that labour and 
capital are inseparable, and were this fact more ap- 
preciated, we might have less conflict. ‘‘ The 
union,” we quote Mr. Frederic Harrison, ‘‘ of capi- 
talist and labourers is in the highest sense a partner- 
ship involving a real equality of duties and powers; 
they finding the strength, the patience, the manual 
skill, the physical exertion ; he finding the manage- 
ment, the machinery, the immediate means of sub- 
sistence, and, by rights, the protection of all kinds. 
He and they are as necessary to each other as men 
in any relation of life.” The same writer holds that 
labour is not a commodity, like the hawker’s wares. 
He cannot send a sample, nor does he seek to sell a 

roduction. He seeks to produce in a co-partnery. 

he price of a commodity is fixed by the seller, but 
the labourer combines with the capitalist to produce 
a commodity and the circumstances attending the 
»roduction determine the price of the labourer’s 
fea, and this can only be done by mutual agree- 
ment. They are partners occupying relatively the 
same positions ; anc the difficulty is in fixing their 
respective shares of the financial results of the 
combination. 

The basis of the price of a commodity is generally 
taken as the cost of production—of raw material, 
labour, supervision, floating capital, and fixed 
capital in the form of machinery and plant, transit ; 
and the conflicts arise in apportioning the re- 
spective returns to labour, supervision, and 
capital in the varying seasons of prosperity 
and depression. The contention is that when 
the cost of production is regarded as too high for 
the marketable price, the wages of the workmen 
are alone reduced. The capitalist and the labourer 
have opposite views. There is no disputing it. 
The capitalist’s desire should be to maximise 
production and to reduce the cost by improved 
and labour-saving appliances and secure a cumu- 





lative return for his capital equal to the return 
he would receive in any other concern, while 
at the same time obtaining a remuneration for 
his supervision and exertions and, it may be, 
skill in securing a market for the work. In maxi- 
mising production he increases the wealth of the 
nation, and in reducing the cost and the selling 
price of the product he enriches the individual 
members of the general community. The aim of 
the labourer is to secure the maximum of re- 
muneration, and he should be willing to work 
conscientiously for this. But, then, what are fair 
wages? Economists define ‘‘ real” wages as ‘‘ the 
necessaries, conveniences, and luxuries of life,” or 
the equivalent in the standard coin of the realm. 
But this is too vague to prove a basis; and we 
fear, although it may be contrary to the laws of 
economics, the practice is to depend on the supply 
of labour in relation tothedemand. This, of course, 
suggests fluctuations often violent, and these Mr. 
Howell condemns, as in prosperity men are too 
often improvident, while in adversity they are 
impoverished. It is, therefore, desirable to fix 
the relative importance of the contributions to- 
wards the production of a completed commodity, 
and this Mr. Howell does as follows : 

In fixing the price of commodities the first thing really 
to be done is to calculate the cost of production, materials 
and labour, this is the only true basis of price, and upon 
this all other conditions must rest; next in importance is 
the cost of distribution, including transit and all other 
charges incidental thereto; and lastly should come profits, 
including cost of plant and machinery, interest on capital, 
losses in trade, and all other items for which the employer 
is liable. If the cost of production be too great, mechani- 
cal appliances, the division of labour, and the economical 
use of raw materis] must be studied and applied; if the 
cost of distribution be too great, economy in management 
and transit should be enforced ; but itis neither reasonable 
nor right that excessive reductions should be continually 
made in wages for the purpose of keeping up profits, or of 
paying exorbitant interest for accommodation, which in too 
many cases is paid, or at least promised, for loans. 
(Page 194.) 

We admit readily that wages ought not to be 
reduced except as a last extremity, nor should the 
cost of management be reduced. This is very often 
false economy, for an inefticient manager may very 
materially affect the prosperity of an establish- 
ment, and to maintain the efficiency and endurance 
of workmen they should have encouragingly good 
wages; but with Mr. Howell’s classification we do 
not agree. He has gone on the assumption, to 
which we have already referred, that capital, in 
which of course plant and machinery must be in- 
cluded, is not so important as labour, whereas they 
are inseparable, indispensable the one to the other. 
In the production of a ship, engines, &c., what 
would labour be without plant and machinery? 
Mr. Howell, indeed, elevates ‘‘ mechanical appli- 
ances” to a place of first importance, as he says 
that when the cost of production is too great such 
appliances must be studied and applied. If the 
return for the capital thus invested is to be the 
last consideration, is the inducement to the capi- 
talist (the employer) to add plant not very greatly 
reduced? We presume, by including ‘‘ plant and 
machinery” in profits, the author means funds for 
new appliances ; if it is already in the works the 
return on it is not profit, but interest on capital, 
and is a charge co-equal with labour. As to the 
paying of exorbitant interest on loans, we think a 
capitalist is careful enough not to pay more than 
market interest. We fear Mr. Howell’s attempt to 
solve the difficulty cannot be regarded as satisfactory, 
so that supply and demand seem the only resource. 

Wages and the hours of labour are the most 
prolific sources of conflicts between capital and 
labour. We have referred to the former at some 
length. Regarding the latter there is great room 
for disagreement. The author condemns syste- 
matic overtime, and probably he is right ; but we 
do not see that an employer would be willing to 
pay his workmen ‘‘time and quarter,” with the 
risk of getting indifferent work from overworked 
and tired men, unless there was absolute cause. 
If he wished to secure the maximum of work from 
machinery in a given time he could employ 
‘*double shifts.” There is the suspicion that the 
men are quite willing, almost, at times, eager to 
work overtime. While in favour of the eight 
hours’ day, the author strongly deprecates Parlia- 
mentary interference. Too much injustice has 
been suffered by Parliamentary restrictions in the 
past to induce right-minded workmen from en- 
couraging now any such measure as an Right 
Hours Bill. A census taken recently in which 


37 societies with 178,376 members took part, 
brought out the interesting fact that while 39,656 
were in favour of the eight hours’ day, 67,390 were 
against it. In view of this it is surprising that so 
much should be said of the overworked artisan. 
This idea of too much work and too little leisure is 
the only argument in favour of the system; but 
Mr. Howell believes that if a reduced day were 
secured it would result in an ultimate permanent 
advance in wages, because with it must come 
sooner or later an increase in wages relatively to 
the time worked. Time and wages he, therefore, 
contends should not be mixed. The author also 
deals with the apprentice question and with the 
subject of technical education, the latter of which 
he contends ought to be under Government control, 
and would be beneficial to prospective apprentices, 
resulting in better workmen and a higher standard 
of work. 

Ninety per cent. of strikes are ordered by trade 
unions. Regarding the history, constitution, 
organisation, and work of these unions the author 
gives most detailed information, their development 
from the old guilds of past centuries being traced 
in such a way as to afford the reader pleasure and 
profit. Many statistics are given ; but to these we 
have not space to refer at present. Unions are not 
now regarded in the same spirit as years ago. The 
object of trade unionism is: ‘‘(1) To procure for 
their members the best return for their labour in 
the shape of higher wages, shorter hours of labour, 
and the enforcement of certain restrictions as to the 
conditions of employment, which could not be 
accomplished except by means of combination ; 
(2) to provide mutual assurance for the members 
by means of pecuniary assistance in case of sick- 
ness, death, out of work, superannuation when dis- 
abled by old age, loss of tools by fire, and some- 
times emigration.” The latter are most commend- 
able objects, and are stoutly defended by Mr. 
Howell against the arguments of the ‘‘ New Union ” 
movement. 

Trade combination is just. Acts of Parliament 
make it legal. The idea of securing the best return 
for labour is quite compatible with present day 
practice. But although approving of many of the 
objects it is not necessary to indorse the means 
adopted to attain those objects. Strikes are entirely 
out of accord with civilisation. They are due very 
often to ‘‘overbearing employers and obstinate 
workmen,” and, as we have already stated, to the 
opinion that the employer has a preconceived desire 
to crush the men under all circumstances. The 
author says sometimes the men strike first and 
reason afterwards ; but this is a violation of the 
spirit, if not of the letter, of trade union law ; that 
the vote of the entire body of a union is taken 
before a strike takes place, and the expediency as 
to time, pJace, and demands, and as to the possi- 
bilities or probability of success or failure, is care- 
fully considered. The methods adopted are well 
known. It is satisfactory to note that Mr. Howell 
opposes ‘‘intolerantinterference withthe freedom of 
labour,” as it ‘‘ reacts disastrously on those who 
promote it and incidentally upon others not parties 
to the act itself.” 

The employer has absolute freedom to engage 
any man he chooses ; and in like manner the work- 
man may labour for any employer he selects. This 
is but the unalterable law of personal freedom. 
This is not always conceded, however, and we are 
glad to note that such a vigorous defender of trade 
unionism as Mr. Howell enforces the point. ‘‘ Ab- 
solute freedom is the right of every citizen ina free 
state,” is the axiom he uses in this connection. 
‘* The refusal to work with a non-unionist is one of 
the rocks trade unions have to avoid ; the practice 
cannot be defended either on social or political 
grounds, and the sooner it is altogether abandoned 
the better.” This is an important point, as it has 
been the cause of many “ conflicts.” On the ques- 
tion of picketting we would like to have had pro- 
nounced condemnation as well as in the cases of 
intimidation and rattening. Picketting might 
possibly be excusable when only moral suasion is 
adopted ; but men exasperated at a probable col- 
lapse because of labour being found under the condi- 
tions which they are striking against, is apt to lead 
to something less mild than persuasion. The law 
has it that you may advocate your own views, argu- 
ments, and reasoning, but you must not endeavour, 
by unlawful means, to compel others to abstain 
from working by obstructing or doing anything to 
deter or intimidate, or make an exhibition of force 





calculated to produce fear. The line of demarca- 
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tion is very fine indeed. Intimidation attempted 
by the employer is more condemnable, almost con- 
temptible, in view of superior education and reason- 
ing power. 

That strikes are disastrous to the prosperity of 
the general community is undoubted. That they 
affect the wealth of nations is as positive, and not- 
withstanding figures given by the author to the 
contrary, we are not sure that they do not 
affect indirectly, if not directly, our foreign trade. 
It is true our exports have more than kept pace 
with those of other countries ; but the rate of in- 
crease is not now so great. Many foreign countries 
were later than Britain in organising their manu- 
factures. We are more and more adding to our 
productive power ; our national wants are growing 
but not to the same extent as our production, so 
that it is the more incumbent upon us not only to 
retain our foreign markets but to extend them. 
Other nations have a surplus production. They 
also require ‘‘ safety valves,” and as the years pro- 
gress competition will become keener. We have 
adopted free trade, and we have profited by it ; 
other nations, and particularly America, may make 
treaties with the colonies and other parts to admit 
duty free certain classes of goods, provided a quid 
pro quo of the same character is given. Our Aus- 
tralian colonies may therefore drift from us as 
markets, especially as the colonists, British born, 
are more allied to and probably have sympathies 
with American colonists, also of British origin. 
We do not say that trade unions have affected our 
foreign trade, but that careful attention on behalf 
of capitalist and labourer alike are necessary to 
conserve that trade is absolutely necessary. 

This indeed should prove an additional incentive 
to the adoption of means whereby strikes may be 
averted. We are satisfied that strikes are not neces- 
sary. An arbitration court instituted by law is 
objectionable, as the question is altogether volun- 
tary ; arbitration boards are satisfactory in a mea- 
sure, as evidenced in many cases, and particularly 
by the London Chamber of Commerce Board, but 
there is always a difficulty in getting impartial men, 
or men who will be regarded as impartial. Con- 
ciliation is the better method, as there the men 
meet the employers through deputies, and the suc- 
cess on several recent occasions augurs well for the 
future. What is needed is more toleration on all 
sides, a nobler estimate of the men on the part of the 
employer, anda more just estimate of the employer 
by the men ; more intercourse, and, above all, a 
due consideration of the mutual interests of both 
parties. Mr. Howell, who has been long asso- 
ciated with labour unions, has tried to establish 
these desiderata. His admirably arranged and 
comprehensive work exemplifies this, and we, 
therefore, commend it to all interested in labour 
problems. 





NOTES. 
THe Society oF GERMAN ENGINEERS. 

Tus Society, which with its thirty-one branches, 
and numbering in all nearly 7000 members, is pro- 
bably the largest Engineering Association in the 
world. The thirty-first general annual meeting has 
just been held at Halle-on-the-Saale, where in addi- 
tion to the Society’s business, several questions of 
general interest were arranged, while papers were 
read and discussed un ‘‘ The Utilisation of Fuel ;” 
The Pottery Industry of Bitterfeld ;” ‘‘ The Lignite 
Industry ;” ‘‘ Machinery in the Mines and Works of 
the Mansfield Copper District,” and others. Visits 
to several interesting works brought the meeting 
to a pleasant conclusion ; we shall deal more fully 
with this meeting next week. 


THe SoutHenD Exectric TRAMWAY. 

The old wooden pier at Southend, a mile and a 
quarter long, has been replaced by a new iron struc- 
ture. Formerly, visitors who did not care to walk 
could be carried to the end by a horse tramway, 
but now they find a swifter means of progression 
in an electric railway, which has been erected by 
Messrs. Crompton and Co., of Chelmsford. Thisruns 
at a speedof twelve to fourteen miles an hour, making 
the journey in three to four minutes. It was com- 
pletely fitted in six weeks, the shortness of the time 
being dueto a desiretocatch the Bank Holiday traffic. 
The generating plant consists of a Davey-Paxman 
engine and a Crompton compound dynamo, having 
an output of 150 ampéres by 200 volts. This supplies 
current to a motor on the car, the latter being geared 
down to the axle in the proportion of 3 to 1 by spur- 
gearing. The conductor is a copper strip, 1 in. 





wide by .134 in. thick, strained over insulators in 
85-yard lengths. Volute springs are provided to 
permit of expansion or contraction. The conductor 
is laid between the rails, which are 3 ft. 6 in. 
gauge, and form the return conductor. The car 
was built by Messrs. Kerr, Stuart, and Co., and is 
provided with reversing, starting, and brake handles 
at each end. 


PETROLEUM ENGINES FOR LIGHTHOUSES. 

An interesting application of the Priestman 
petroleum engine has just been made at the Corse- 
wall lighthouse, Firth of Clyde, where Mr. D. A. 
Stevenson, the engineer to the Commissioners of 
Northern Lighthouses, has adopted this motor for 
working the fog signal apparatus which has just 
been erected there. The signal is produced by a 
siren, and it is to supply compressed air for this 
that the Priestman engine has been adopted. From 
the circumstances of the case, steam could not be 
used, and hot-air engines so frequently used in 
lighthouses are cumbrous, whilst if gas engines 
are used it is necessary to fit up a gas-distilling 
apparatus, which again takes up a good deal of 
room. The engines at Corsewall are three in num- 
ber, and of 5 horse-power each. They use the same 
heavy petroleum that is used for lighthouse lamps, 
and hence there is no danger of an explosion occur- 
ring as there would if benzoline or naphtha was 
used. The engines, of which one is a reserve in 
case of a breakdown, drive through helical gearing 
a set of compressors supplied by Messrs. Haw- 
thorns, of Leith. By these the air is compressed, 
at a pressure of 40 1b. above the atmosphere, into 
the receivers from which the supply for the siren is 
taken. 

Tue New Rvussran Navat Port at Lipav. 

The originally contemplated plan of building at 
Libau a harbour entailing an expenditure of some 
sixty million roubles has now been considerably 
curtailed, so that thirteen million roubles are 
expected to suffice. The reason that Libau has 
been chosen is on account of its great strategical 
importance and considerable railway facilities. The 
harbour at Libau will be a double one, an interior 
one with an entrance of its own, intended for tor- 
pedo boats and fast cruisers, and an outer and 
more open harbour, which will be protected by a 
gigantic pier, behind which the heavy Russian 
ironclads will find a safe anchor ground. According 
to the present plan the Russian Baltic fleet will, 
before the year 1902, be increased with eleven first- 
class ironclads (each with 10,000 tons displacement), 
four second-class ironclads, eleven gunboats, and 
eleven cruisers. During 1889 there were com- 
pleted for the Baltic section of the fleet the iron- 
clad Imperator Alexander II., the ironclad Impe- 
rator Nicolai I., and the protected cruiser Por- 
rigolz Azowa. At the Baltic Dockyard, the New 
Admiralty Dockyard, and the Franco-Russian 
Dockyards there are now in the course of con- 
struction the following ships: Ironclad of second- 
class Hargent ; the ironclad of first-class Navariri ; 
the armoured gunboat Grosjascheschij ; the tor- 
pedo cruiser Lieutenant Kjin ; the torpedo hunter 
Wzier and a large cruiser. 


BLEACHING BY ELECTROLYSIS. 

A new process of bleaching by electricity has 
been lately devised for the textile trades ; by its 
use the need of bleaching powder is done away with. 
The process is as follows: The current is taken 
direct from an engine and dynamo to electrodes 
placed in a wooden tank containing a solution, con- 
sisting of 64 lb. of calcined magnesia, 357 lb. of 
hydrochloric acid, specific gravity 1.16, and 300 
gallons of water, which solution has no bleaching 
properties, in other words, no chlorine is present. 
After passing an electromotive force of six volts, 
and a current of 120 ampéres for 100 hours, the 
solution contains .25 per cent. of fixed chlorine, 
which bleaches yarn and tow in as many hours as 
it now takes days, without impairing the strength 
of the material. The electrodes used consist of 
three cathodes of sheet copper, each 27 in. by 18 in.; 
these are connected tothe negative terminal of the 
dynamo. The anode employed is ‘‘lithanode,” a 
peroxide of lead, which is specially adapted for this 

articular purpose, all other metals being attacked 
& chlorine, which disqualifies them for all purposes 
of electrolysis where chlorine is evolved. The 
anodes are 7 in. by 4in., and are seventy-two in 
number, and are connected to the positive terminal. 
These electrodes are ranged along the sides and 
bottom of the tank, and are protected from the 
yarn to be bleached by a wooden framework. What 


chemical reactions take place during the 100 
hours required for charging the solution, cannot 
be accurately determined, but that the system is 
regenerative there can be little doubt owing to the 
fact that bleaching is performed by the fixed 
chlorine, and consequently there can be no loss of 
free chlorine, as is the case with bleaching powder. 


ELEectric WELDED PROJECTILES. 

The process of electric welding, invented by 
Professor Elihu Thomson, which has been so 
widely used in its application to numerous manu- 
factures pertaining to the arts of peace, has now 
been applied to the production of certain munitions 
of war in a very remarkable manner. The problem 
in making a shell for armour-piercing purposes has 
been to select a grade of steel with a view to its 
possessing the hardest point for armour-piercing 
purposes consistent with a chamber whose walls 
shall not be so hard as to crumble on striking a 
heavy mass. The metal selected for such purposes 
has been very naturally the result of a compromise 
in the endeavour to procure a metal which would 
give as hard a point as feasible under the circum- 
stances, and yet the limitations of all materials are 
such that neither object has been perfectly accom- 
plished, and the excessive hardness of the inside 
of ordinary cast-steel projectiles renders the work 
of clearing out the interior of the chamber very 
expensive. This application of the electric welding 
process to the production of shells has reached 
very satisfactory results, entirely beyond those 
achieved by methods of manufacture hitherto 
carried on. The armour-piercing point of the 
shell is made of hard steel shaped in the conical 
form suited for such a purpose ; to this is attached 
a tube of mild steel forming the chamber. The 
plastic state of the metal when the two pieces are 
pressed together in the act of electric welding 
forms a slight enlargement without cutting away any 
of the walls of thechamber. The butt of the projec- 
tile is made of a piece of mild steel, which is some- 
what harder than the cylindrical walls of the chamber 
and is shaped to a cup form by hydraulic forging. 
The slight exudation of the metal at the walls on 
the inside produces an interior ring, which is a 
material increase in the strength of the projectile. 
For shrapnel, the thin metal screen between the 
charge and the bullet case is placed in position 
before the head is welded to the cylindrical 
chamber of the projectile and readily joined in 
place in the act of welding. This new application 
of the electric welding process was invented by 
Lieutenant W. M. Wood, of the United States 
Navy, who has received a year’s leave of absence 
from the Government, and is in the mean time 
associated with the Thomson Electric Welding 
Company. It is stated that the United States 
Government is ready to contract for a very large 
supply of these electric shells as soon as the 
machinery can be made for their manufacture. 


AMERICAN POPULATION. 

Although the results of the American census of 
1890 are not yet finally known, the approximate 
returns which have been prepared afford a toler- 
ably precise insight into the progress made in the 
matter of population by the principal cities of the 
United States during the last decade. New York, 
of course, still holds the first place, her population 
having grown from 1,206,299 in 1880 to 1,627,227 
in 1890. Chicago claims, however, to have made 
a still greater advance, her population having 
grown from 503,185 in 1880 to 1,086,000 in 1890. 
Chicago now ranks as the second city of the 
American Union, having passed Philadelphia in 
the population race since 1880. The position of 
Chicago on the shores of Lake Michigan, and the 
further advantages which she possesses as the 
radiating centre of about 20,000 miles of railroad 
are telling strongly in her favour; and some 
Americans now consider that she is destined to 
eventually supplant New York and to become the 
commercial metropolis of the United States. She 
is already the great collective and distributive 
centre of the Western States, that is, the great 
market for the produce of these vast regions. It 
is at the same time right to remark that Brooklyn, 
which is virtually a suburb of New York, has 
grown greatly in population since 1880, having 
advanced from 566,663 to 816,000. The united 
populations of New York and Brooklyn now stand 
at 2,443,227, while the corresponding total in 1880 
was 1,772,962. The increase in the population of 
New York and Brooklyn during the last ten years 





has accordingly been 670,265. The addition to 
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the population of Chicago during the same period 
having been 562,815, it follows that New York 
has, upon the whole, rather more than held its 
own. The struggle for the second place between 
Chicago and Philadelphia appears to have been 
severe ; but Philadelphia has only advanced from 
847,170 inhabitants in 1880 to 1,040,499 in 1890. 
The next five largest cities of the United States 
are Baltimore, St. Louis, Boston, Cincinnati, and 
San Francisco. Baltimore had 332,313 inhabitants 
in 1880 and 437,500 in 1890. The population of 
St. Louis was carried during the last ten years 
from 350,518 to 435,000; that of Boston from 
362,839 to 417,770; that of Cincinnati from 
255,139 to 315,000; and that of San Francisco 
from 233,959 to 300,000 (in round figures). After 
San Francisco may be mentioned Pittsburg and 
Buffalo with 250,000 inhabitants each ; Cleveland 
with 248,000; New Orleans with 246,000; Mil- 
waukee with 235,000; Washington with 229,796 ; 
and Newark with 200,000 (in round figures). It 
will be seen that Washington, designed by its 
illustrious founder to be the capital of the Great 
Republic, has made hitherto only a comparatively 
languid progress. The population of Washington 
has, however, increased to the extent of 82,503 
during the last ten years. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 20, 1890. 

THE latest quotations for large lots, say 1000-ton 
lots, of forge iron in Eastern Pennsylvania markets, 
would seem to point in the direction of lower prices. 
This does not apply to the standard or special brands. 
The southern railroad companies have reduced freight 
rates sufficiently to let in southern iron, and New 
England and Middle States buyers are now seeing 
what they can do to obtain supplies from the south. 
Quotations for No. 1 foundry are 18 dols. to 18.50 dols. 
under a good demand, which is confined, however, to 
small lots. Makers of No. 2 are willing to sell their 
future output at 17 dols. The millowners are calcu- 
lating on buying Pennsylvania iron at a little less, 
on account of southern competition. Bessemer has 
weakened from 19 dols., and the furnaces are all over- 
sold. German billets are coming in, and big contracts 
are being placed for future deliveries. Quotations, 
32.50 dols. to 33 dols. at tidewater. American makers 
of billets are all oversold, and there are still a great 
many contracts to be placed. Makers of muck bars 
have marked up prices about 50 cents per ton since 
last week, but Pall wrobably book big contracts at old 
figures. The merchant bar people all through the 
State are now reaping a harvest of trade. The large 
and small buyers are concluding that it is best to buy 
now, lest something happen later on to put prices up. 
The average price for good iron in country mills is 
1,75 cents per pound. 

There is a heavy business going on in nails, and all 
eastern factories are making good time. The condition 
of the skelp iron mills and wrought-iron pipe mills is 
extraordinary. There never was sucha demand in the 
east, Orders are coming in from all quarters, and 
buyers cannot get their orders accepted fast enough. 
An enormous amount of pipe line laying is being done. 
Our car builders are rushed with work, and of course 
are buyinga great deal of material. Car wheel makers 
are also kept very busy. Our locomotive builders are 
all making the best time they ever did. Plate and 
tank iron is quoted stronger than for some weeks, 
under the steady demand, and structural iron makers 
have very little room to spare for new work for the 
next two months. Eastern mills have recently cap- 
tured some big western steel rail orders, and the 
rumoured price is 30 dols. at mill, They are after some 
additional business in the west. There is compara- 
tively little railroad building going on in the east, but 
the mills are doing a good deal of work on billets and 
slabs. Old rails are nominally 25 dols., and very hard 
to get. General business throughout the east is 
improving every day. 





MISCELLANEA. 

Tur body of John Ericsson, the eminent Swedish engi- 
neer and inventor, is expect (0 arrive at Stockholm 
about September 10, on board the United States warship 
the Baltimore. The arrangemenis for the reception at 
Stockholm have not yet been definitely settled. 


The Government of the colony of Victoria have placed 
an order with Messrs. Yarrow and Co., of Poplar, for one 
of their most improved first-class torpedo boats. This 
vessel is to be 130 ft. in length by 13 ft. beam, and will 
have a speed of 23 knots when fully loaded and in sea- 
going condition. 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom, for the week endin 
August 17, amounted, on 16,2293 miles, to 1,559,346/., an 
for the corresponding period of 1889, on 16,0924 miles, to 
1,490,763/., an increase of 137 miles, or 0.8 per cent., and 
an increase of 68,583/., or 4.6 per cent. 





Some very extensive tests have recently been under- 
taken in Russia as to colour blindness among the various 
railway servants. The result was that of 12,542 points- 
men, 68 were colour blind; of 4620 station-masters, 17 
were colour blind ; of 6321 machinists, 21 were colour 
blind ; and of 18,600 watchmen on the railways, 140 were 
colour blind. he various colour-blind officials have 
now been either transferred to such occupations where 
this defect is of no importance, or dismissed. 


The new signal station on Tory Island and the cable 
connecting the island with the mainland were inaugurated 
on Tuesday, the first message sent over the wire being a 
telegram from the Duchess of Abercorn to the Queen at 
Balmoral, to which her Majesty replied later in the day. 
Arrangements have been made whereby messages from 
passing vessels are picked up by boatmen connected with 
the signal station and forwarded by cable, and this was 
the process adopted on Tuesday, when a large number of 
messages were despatched. 


The Brush Electrical Engineering Company, Limited, 
have entered into a contract with the London Ro ar 
Company for the supply of sixty omnibuses for horse 
traction. These omnibuses will constructed at the 
Brush Company’s Falcon Works, Loughborough, where 
large extensions have been made to enable the company 
to cope with the increasing demand for their steam 
engines, tramcars, and omnibuses for electric or other 
traction, rolling stock, and electrical machinery and ap- 
paratus of every description. ; 


At the meeting of the South Metropolitan Gas Com- 
pony. held on Wednesday, the 20th inst., a portrait of 
fr. George Livesey was presented to the directors. The 
artist is Mr. William M. Palin, who during the past two 
years has painted somany engineers. Amongst his works 
we may mention the excellent portraits of Sir George B. 
Bruce, now to be seen at the Institution of Civil Engi- 
neers, and also that of Mr. James Forrest. Mr. Livesey’s 
portrait is, we may add, temporarily at the Institution, 
where it may now be seen. 


The Board of Trade have approved of the Bureau 
Veritas as one of the associations to fix the load-line on 
ships under the Merchant Shipping Act, 1890, and to 
comply with the requirements of the Board of Trade a 
British committee has been formed on a representative 
basis to superintend the working of the Act. This com- 
mittee will have its head-quarters at Liverpool, and the 
association is now prepared to receive applications from 
shipowners for fixing the load-line on their ships, in 
accordance with the Act of Parliament. 


We have just received the new programme of the tech- 
nological examinations of the City and Guilds of London 
Institute for the Advancement of Technical Education. 
The value of the work done by this body can hardly be 
over-estimated, as the papers set are really practical, the 
examiners being men who understand their subject, 
which is more than can be said of all the examiners of the 
Science and Art Department. Next year Professsor Hele 
Shaw will examine in mechanical engineering, Mr. Preece 
in telegraphy, and Professor Fleming in electrical engi- 
neering. 

Messrs. Pyke and Harris, electrical engineers, of 34, 
New Tothill-street, Westminster, S.W., are introducing 
a novelty in the matter of electrical illuminating. They 
employ vacuum tubes, with which the most Beautiful 
results are obtained. They also propose to use their 
system for advertising, by constructing the tubes in the 
form of letters. The necessary current is obtained by the 
use of transformers instead of by the old battery and 
Rumhkorff coil, and the electromotive force used is 20,000 
volts, with which a number of tubes can be lit in parallel. 
Owing to the small currents employed, the use of this 
high tension involves no danger whatever. 


A special commission appointed by the corporation of 
the City of London to make inquiries in connection with 
the water supply of the metropolis arrived in Glasgow 
from Manchester, where they have been inspecting the 
local water works. The members of the commission are 
Sir Guyer Hunter, K.C.M.G.; Mr. Rose James, chair- 
man of the corporation committee ; with Mr. Standish 
Haly, secretary. To-day they will visit Loch Lomond 
and Loch Katrine, and on Monday ie will visit the 
works in course of construction for doubling the water 
supply of the City. On Tuesday they will take evidence 
of engineers and others with regard to the construction 
and management of the water works. 


The effects of the almost total stoppage of the Aus- 
tralian shipping trade through the great strike are daily 

coming more marked and more far-reaching. In Vic- 
toria and New South Wales business of all kinds is 
gradually coming to a standstill, and other colonies are 
affected, though less immediately. Many iron works and 
other factories were expected to close last Monday from 
want of coal, and nine collieries at Wollongong, in New 
South Wales, have already stopped. The coal from the 
Wollongong mines is chiefly used for steamers, and with 
the laying up of so many vessels the demand for fuel 
has ceased, while at the same time there is no transport 
for the sea-borne coal. 


The first report of the Royal Commission on Mining 
Royalties, consisting chiefly of the evidence taken, is pub- 
lished. It shows that during the year which has elapsed 
since the formation of the Commission, twenty-two wit- 
nesses have been examined, eleven of whom are connected 
with the coal and seven with the iron trade ; one witness 
(Sir A. West) represents the Inland Revenue Department, 
and one (Mr. A. Porter) the Ecclesiastical Commissioners, 
while three are connected with the colonies. The present 
report is restricted to the mere presentation of evidence 
en bloc. The Commission is to proceed to take further 





evidence from proprietors of minerals, and from workin 
men engaged in —— industries, as well as with regard 
to the other portions of the inquiry. 


In accordance with orders received from the Admiralty, 
the boilers of the new third-class cruiser Barracouta, 6, 
1580 tons, 3000 horse-power, have been fitted with dampers 
in a similar manner to her sister ship Blonde, which is 
fitting out at Plymouth. It is considered that the dampers 
will prevent flames bursting through the ash-pits, as at 
her trial in February last. The Barracouta has not been 
tested since the disastrous accident occurred, but the 
defects in her port boiler have been made good. The 
armament of the Barracouta, on of six 4.7 in. 

uick-firing guns, recently arrived at Sheerness from 
oolwich, but these have been sent back for some altera- 
tions to be made before they are mounted on the ship. 
The Barracouta is not likely to be ready for commission 
until the end of the year, although she should have been 
completed for sea by March 31 last. 


We have received the calendar for the 1890-91 session of 
the University College, Bristol. Dr. Ryan is the professor 
of engineering here, and the course of study is designed 
to afford a thorough scientific education to students 
intending to become engineers, and to supplement the 
ordinary professional training received in offices and 
workshops. One of the most valuable features of the 
Bristol course is the arrangement by which students are 
able to spend a short period of six months in works 
during their college career. To meet the requirements of 
drau; ~ benamadh and others who cannot spare time to follow 
out the complete college course, a number of evening lec- 
tures have been arranged in engineering, geometrical 
drawing, and mathematics. Full information as to fees, 
scholarships, &c., can be obtained on application to the 
secretary at the college. 


The employés in Her Majesty’s dockyards have decided 
to call the attention of Mr. Forwood, M.P., the Parlia- 
mentary Secretary to the Admiralty—who is shortly to 
make a tour of the establishments—to the system under 
which pensions are granted to them. Under the present 
arrangement, when a workman is placed on the establish- 
ment—which entitles him to a pension of a day’s pay per 
week forevery ten yearsserved—he has tosubmit to a reduc- 
tion of 2s. per week, and in some cases more, in his wages. 
In the event of his dying before the age of sixty years— 
the age for retirement—this money all passes into Her 
Majesty’s Treasury. The men regard the money so de- 
ducted in the light of deferred pay, and intend petition- 
ing the Admiralty that, in the event of their dying before 
reaching the age of sixty, a gratuity or allowance may be 
made to their widows or children dependent upon r Gee 
for support. 


A boiler explosion took place at Heby, Sweden, on 
Monday, August 18. The effect was very violent and 
was felt at a considerable distance, but there was no great 
report, The heavy boiler was thrown out of its founda- 
tion, the boiler-house, of brick, was entirely wrecked, and 
the walls of the engine-house fell in, partly damaging the 
engine. Nothing definite is known as to the cause of the 
explosion. The boiler, which was a tubular one, was made 
of 4-in. plate and seems to have been in perfectly good 
repair. The io gomae a took place in the interior boiler 
wall, and caused an irregular hole of about two square 
feet area. As a proof of the force of the explosion 
it may be mentioned that a piece of the torn plate 
made a hole in the opposite side of the boiler. The 
boiler now lies on the top of a pile of wreckage and 
much and serious damage has been done. No lives were 
lost, but the machinist was so seriously hurt that it is 
doubtful whether he will pull through; he was not in the 
boiler-house at the time, or he would infallibly have been 
killed. The engine was used for a number of machinery 
oe Rag manufacture, sawmills, planing mills, flour 
mills, &e. 


In a communication to the Institution of Civil Engi- 
neers which has just been published, Mr. Wilfred Airy, 
B.A., M. Inst. C.E., gives an account of some experi- 
ments he has recently made on the probable errors to be 
expected in surveying by ‘‘ vertical angles.” *In this 
method of surveying the distance of a staff from an 
observer and its level is determined by means of two 
observations on an ordinary theodolite. The staff has 
two or three bold well-defined divisions painted on it at 
known heights, and the distance is determined by sight- 
ing the telescope of the theodolite first on one division 
and then on the other, and noting the two vertical angles. 
The level can be deduced from the same observations. 
The work can be effectually done with a 5-in. theodolite, 
and though the office work is somewhat heavier in re- 
ducing the observations than with a tacheometer, the field 
work is somewhat lighter. In order to try the method 
fairly, Mr. Airy set out twenty-four stations in Green- 
wich Park, forming a circuit of rather more than 14 miles, 
and determined the distances and levels of these stations 
on four different days, and under different conditions as 
to weather, the instrument used being an ordinary 5-in. 
theodolite. The staff was an ordinary level staff, which 
was, however, fitted with a small circular level to guide 
the staff-holder in keeping it level. The ground was very 
favourable for trying the method, as some parts were 
steep and others level, and there wasa rise and descent of 
118 in the complete circuit. The stations were from four 
to six chains apart, and the theodolite was set up at 
alternate stations, so that the reading distances also 
varied from four to six chains. After the fourth set of 
observations had been obtained, the line was carefull 
chained and levelled, and on comparing the results of this 
with former observations, it was found that the probable 
error of distance amounted to 3.64 ft. per mile, and in 
level of 0.33 ft. per mile. By shortening the sights both 
these errors can be largely reduced. 
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WE illustrate above a system of journal bearing 
invented by Mr. James J. Wood, Brooklyn, N.Y., 
whose object has been to provide a bearing which will 
not bind the journal in case of expansion, and one 
which will allow of a slight imperfection of alignment 
without interfering with the perfect running of the 
shaft. The inventor has designed what may be 
briefly termed a yielding bearing within a bearing. 
Fig. 1 is a section of the bearing, Fig. 2 a trans- 
verse section through the shaft, and Fig. 3 a trans- 
verse section in the centre line. Fig. 4 is aside eleva- 
tion partly in longitudinal mid-section, and Fig. 5a 
cross-section of the outer bushing. Fig. 6 is an 
end elevation, and Fig. 7 a section showing inner 
bashing. 

The a frame A A is bored out larger than is 
usual, and is internally spirally grooved to facili- 
tate the distribution of lubricants. Inside is fitted 
a yielding bushing consisting of a tubular sleeve 
having internal bearing faces f for upholding the 
journal a, and external faces seated in the bore 
of the bearing frame. These faces, shown in 
detail in Figs. 6 and 7 and Figs, 4 and 5 re- 
spectively, are arranged in different positions, and 
the portions of the sleeve intervening between them, 
hh, are made thin to yield, so that any change in the 
size or axial position of the journal, coaive to the un- 
yielding bearing frame, will be compensated by the 
flexure of the intervening yielding portions. Prefer- 
ably an inner hush is provided in which the journal 
turns, Figs. 6 and 7, and between this bushing and the 
bore of the bearing frame is interposed the yielding 
bushing described. This yielding bushing has its ex- 
ternal and internal bearing faces ff and gg, pro- 
jecting slightly from its general surfaces, and these 
projections are extended longitudinally. Either the 
internal or the external projections or bearing faces 
are made short and confined to the middle portion 
of the bushing, so that the journal and inner bush- 
ing may be canted angularly slightly out of the 
true alignment of the shaft by a corresponding 
distortion of the yielding Pu Fa Should the 
journal a run dry and the journal and bushing 
F “pe they will simply press the portions 
gg ot the sleeve G outwardly, while the portions 
hh of the sleeve will yield their flexure taking up the 
expansion. 

The inner bushing should be made of a metal having 
a higher coefficient of expansion than that of the 
journal a. To prevent the relative displacement of 
the bushings, the inner bushing F is held to the bush- 
ing G by set screws i i (Figs. 2and 3) screwed from 
the outer to the inner bushing, and the outer is held 
in place by the set screw j (Fig. 1). Lubricants pass 
through the oil ducts 4, and the narrow hollow space 
inclosed by flanges . Thence it flows through the 
a, t (Figs. 1 and 3), commur.cating with the 
grooved channels (Fig. 7). It afterwards passes off 
through the channel p and the beads mm. If it is 
desired to resist the longitudinal thrust of the shaft at 
the hers this can be done by fastening collars rr 
on the shaft (Fig. 1), or it peal, done in the usual 
way. The bearing, which is specially intended for 
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high-speed engines, may be seen at Messrs. Bullock, 
Bourner and Thomson’s, 10, Throgmorton Avenue, 


London. 





INDUSTRIAL NOTES. 

On Monday next what may be called the labour 
Parliament will assemble in Liverpool, and it will cer- 
tainly be the largest gathering of the kind ever held, 
either in this country or in any part of the world. It 
will be representative also, no delegate being —- 
who is not a bona fide elected representative of a bond 
fide union, chosen by the society sending him, which 
society must pay his fees and expenses. Efforts have 
often been made to tamper with the representative 
character of the Congress, but it has always been met 
by even more stringent rules and regulations for the 
exclusion of all except the actual delegates of the unions 
represented at the gathering. Bogus unions and bogus 
delegates are an abomination to the organised trade 
societies of the kingdom. The representative character 
of the Congress has constituteditsstrength. It speaks 
with authority, and its decisions command the respect 
of the trades of the country. This fact impresses itself 
upon the deliberations of the assembly, and moulds 
the resolutions submitted for debate. Every resolution 
has to be considered by the Standing Orders Com- 
mittee before it is placed before the Congress, and 
the only way in which this ordeal can be escaped 
is by an amendment to a resolution. This form of 
motion is not interfered with. Nevertheless the final 
decisions have usually been reasonable and just, for the 
responsibility of carrying.them into effect is imposed 
upon the Parliamentary Committee, consisting, as a 
rule, of the best men of the Congress. 
power, however, remains with the unions, for they can 
withhold supplies if the proposals do not meet with 
their approval. The restraining influence of this power 
is immense. 





The Steam Engine Makers’ Society report that the 
state of trade this month, August, is again satisfac- 
tory, as judged by the list of unemployed. No increase 
of men out of work is yet shown in marine centres, 
although new orders are not so numerous as they were 
a year ago. The reports, however, from Glasgow, 
Sunderland, and North Shields, are rather despondent, 
but on the north-east coast the prospects are brighter. 
The report is dated August 2Ist, but since that date 
some new orders have been placed at Glasgow which 
have given a fresh impetus to the ne and 
shipbuilding trades. The engineers’ strike at Roch- 


| dale is now completely settled, the last firm holding 


out having conceded the terms demanded by the men. 
The district wages now are 32s. per week for fitters, 
and 30s. per week for turners at all Rochdale firms. 
In the Hull district the 53 hours per week system has 
been adopted at all the shipyards, and at Blackburn 
the new overtime rates have been adopted without a 
hitch. At Rodley an advance of ls. per week has 
been conceded, while a second advance of a further 1s. 
per week is to take effect from October Ist next. 
Throughout Lancashire the engineering trade, in all 
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departments, continues good, in most districts very 

he movements of the iron market seem to 
indicate that industry is not slackening off to any 
extent ; indeed they rather show that work isin reserve. 
The labour market generally is quiet in so far as dis- 
putes are concerned. At no previous period when 
trade has been exceptionally good has there been so 
little disturbance in the shape of disputes and strikes, 
Good sense and good feeling have been displayed on 
both sides with mutual advantage. 





In the Cleveland district trade appears to be reviv- 
ing, orders having been booked for over 20,000 tons 
of ships’ plates in Middlesbrough and Stockton dis- 
tricts alone. The demand for pig iron, and for hema- 
tite and basic iron, also betokens an increased demand 
in the steel trade. There is some danger of a strike 
on the Tees-side over a dispute as to the classing of 
men, some of the enginemen, boilermen, cranemen, 
and others objecting to be classed under, and be 
ruled by, the blast furnacemen’s sliding scale as at 
present. Some 250 men have given in their notices, 
and a ballot is to be taken of the men as to whether 
they shall be classed with the engineering or the manu- 
facturing department of the trade. At Stockton the 
men employed at the Union Foundry threatened to 
strike because six of the number, out of over 300, 
ceased to pay to the union. Ultimately the men 
agreed to continue their contributions and a strike 
was averted. Messrs. Crosthwaite and Co. have agreed 
to advance the rates of pay to the fire front moulders 
3d. per front, the rates hitherto being Is. 6d. per 
front, out of which the men have to pay a boy. The 
per front will now be Is. 9d., or within 3d. of 
br rates paid in Lancashire, where the rate is 2s. per 
ront. 





In the Sheffield and Rotherham district trade con- 
tinues good in most branches, and there is little dis- 
turbance in the labour market. In the engineering 
shops there is plenty of work, and places are being 
found for men from other districts. Tt is many years 
since trade in all departments has had so long a spin 
of continuous activity as Sheffield and Rotherham 
have enjoyed during the last couple of years; and it 
shows no signs of slackening off to any large extent. 
Wages are good. 


The strike in the South Wales district, although 
settled, has left some bad results behind. The dis- 
location to trade has had the effect of deranging in- 
dustry to such an extent that several of the men have 
not been able to find employment. Even some of 
those engaged in the strike have not, it appears, yet 
been able to resume work. The Dockers’ Union have 
not called out any of its members, and it is thought that 
a strike will be averted by the formation of a con- 
ciliation committee for the district. 

The Southampton dockers have sent in demands for 
improved conditions of labour, which the employers 
have refused to grant. The men complain that their 





union is not recognised, and they declare that it ig 
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their determination to make the employers recognise 
it before the contest is over. 

At Newcastle-on-Tyne the strike of the Danish 
sailors has ended, the representatives of the Sailors 
and Firemen’s Union, and the Tyneside Labour Asso- 
ciation having failed to induce the Danish shipowners 
to concede the demands. The men were thereupon 
advised to return to work on the old terms. 

At the Tilbury Docks another strike took place on a 
rather large scale in consequence of the refusal of the 
dock authorities to pledge themselves only to employ 
union men. The men failing to obtain this pledge 
demanded that union men should have the preference, 
no non-union men to be employed so long as a unionist 
was unemployed. This the dock authorities also 
refused. The executive of the union seeing the diffi- 
culty endeavoured to settle the dispute, Mr. Drum- 
mond undertaking to act as mediator. But the super- 
intendent would not budge from his position, and the 
men were therefore urged to resume work. This at 
first they refused to do, but upon the refusal of the 
executive to give them strike pay, the men returned 
to their work, greatly displeased with the result. The 
men now threaten to recede from the Dockers’ Union, 
and to join the London and Southern Counties Labour 
League, which is said to be rather powerful at Til- 
bury. 


The Dockers’ Union has long been trying to 
carry things with a high hand, by insisting upon 
terms and conditions which none of the skilled trades 
have ever been able to impose, or even scarcely 
to contemplate. The new departure is formulated in 
the following resolution passed by the executive, and 
largely circulated throughout London: ‘‘ That, recog- 
nising that our metropolitan membership is quite equal 
to the labour requirements of London, resolved that 
instructions be sent to each branch secretary in the 
metropolitan area that no candidates for membership 
be accepted after August 13, 1890, except by special 
sanction of the district committee, and each district 
committee to be informed that no men known to be phy- 
sically weak or otherwise incompetent are to be 
accepted under any consideration. Special arrange- 
ments are to be made for the enrolling of those engaged 
in special industries, such as brewery men, sawyers, 
&e.” This manifesto is unique in labour organi- 
sation and history. It comes to this, then, that the 
Dockers’ Union is to dictate what employment a man 
is to follow, to declare when any industry is over- 
stocked, and virtually to create a close monopoly of 
labour in the docks and on the riverside of the port of 
London. The dockers’ executive have doubtless been 
studying the ordinances and regulations of the City 
companies, and have determined to endeavour to 
engraft those into the new trade unionism. A more 
ignorant and selfish policy could not be devised by 
human ingenuity and stupidity. 

With the closing of the ranks comes a scheme for 
undertaking the work at the docks, on what is called 
the co-operative principle. The chairman, or rather 
president, of the Dockers’ Union, who is by trade an 
engineer, and is paid 2/. 10s. per week for his services 
to the Dockers’ Union, has signified to Mr. Norwood 
that the union is prepared to undertake the work at 
the docks, at a certain agreed price, each member of 
the ‘‘ company ” having his share of work allotted to 
him. But is there to be competition? Will the dock 
authorities have the right to put up the work to 
tender, and will anybody be allowed to tender besides 
the Dockers’ Union? These are questions of some im- 
portance, and will have to be answered. What if the 
members of the London and Southern Counties Labour 
League desire to compete, will the Dockers’ Union 
recognise them as brother unionists and co-workers ? A 
reoganisation of industry on the lines of co-partnership 
or co-operation is an excellent idea, not new by any 
means, but the working it out requires more skill and 
ability than the leaders of the Dockers’ Union have yet 
shown whenever they have had to face a difficulty. 

The dockers’ delegates to the Trades Union Congress 
are charged with the mission of endeavouring to enforce 
an eight hours’ day, and the maximum rate of wages 
in Government departments, to organise the agricul- 
tural labourers, who, it is alleged, supply the black- 
legs in case of a strike, and to institute a system of 
boycott of firms, companies, and employers where trade 
union regulations are not in force. This is a large 
order, but the Dockers’ Unica regard it as but a trifle 
just to commence with. 


At last the dispute at Keen’s Wharf has been settled, 
and the men have been able to resume work. The 
strikers were not able to enforce all their terms, but 
agreed to a compromise whereby the two parties could 
retire from the conflict ‘‘ without loss of dignity.” A 
scale of prices has been agreed upon, and all the old 
hands are taken back. 


A dispute has occurred at the Enfield Gas Works, at 
Ponder’s End, the company desiring to return to the 
twelve hours’ system. With this view they offered the 
men an advance of 6d, per day, that is to say, 5s. 6d. 





per day of twelve hours. The men refused the offer, 
and were paid off, a week’s wages being given to them 
in lieu of notice. 


A new shipowners’ union is reported to be in process 
of formation with the view of fighting the labour 
unions. It is said that the new association will repre- 
sent a capital of some 70,000,000/. or 80,000,000/. ster- 
ling. Shipowners are determined, it is said, to resent 
the interference with their mode of conducting their 
business, which has of late been to them intolerable. 

The bargebuilders claim that their strike is virtually 
settled after a contest lasting eighteen weeks. They 
have practically established a nine-hours’ day through- 
out the London district, as only four firms are holding 
out, and these, it isalleged, only employ about a dozen 
men, 


The Sailors and Firemen’s Union are preparing for a 
contest with the General Steam Navigation Company, 
with the view of an advance of wages from 27s. per 
week to 32s. 6d. per week, which is stated to be the 
union rate of wages. The company, it appears, took 
alarm at the movement and voluntarily raised the 
men’s wages to 30s. per week, but the union declares 
that the full rate shall be paid. Most of the men are 
non-unionists, some 1500 in number, but the union is 
endeavouring to press them all into the society. 


The dispute in the scalemaking trade has resulted 
in a lock-out. The dispute was over the discharge of 
a workman, which the firm of Messrs. Doyle and 
Son refused to agree to, the masters supporting the 
firm. 


A new movement demands a federation of trade 
unions. The bodies reported to be meving in this 
direction are the gas workers, general labourers, wire- 
rope workers, hammermen, enginemen, firemen and 
sailors’ union, &c. These movements bode no good to 
the cause of labour. They indicate a spirit of restless- 
ness and of a determination to fight. The avoidance 
of strikes and disputes is an idea which does not seem 
to enter into the consideration of some minds. Force 
is with them the only remedy. 


The joint committee of coalowners and representa- 
tives of the National Miners’ Federation met at the 
Royal Victoria Hotel, Sheffield to consider matters in 
dispute at the collieries in Yorkshire. Ultimately 
the Board decided to refer the disputed points to an 
umpire, Mr. David Dale, of Darlington, being mutually 
agreed upon. Mr. Dale has won the confidence of 
both sides by his ability and fairness, and his award 
will doubtless be acquiesced in by all concerned. 


The matters in dispute at the Meadow Hall Colliery 
have been settled mutually by a conference between 
the miners’ agent and the representatives of the colliery. 
Many other local disputes have been settled without 
going to the joint committee. 


Complaints are made that the second 5 per cent. 
has not been conceded in all cases in certain districts. 
The complaints come mainly from Staffordshire, Shrop- 
shire, Warwickshire, Somersetshire, Bristol, and the 
Forest of Dean. The subject is relegated to the 
Federation of Coalowners of Great Britain to be dealt 
with, and will again come before the miners’ executive 
meeting at Derby shortly. 


In South Wales the miners are showing a deter. 
mination to refuse working with non-unionmen. The 
strange thing about this resolve to boycott non-union 
workmen is that it mostly comes from men who have 
themselves been only very recently converted to 
unionism. In nearly all cases where the men resort 
to force to compel men to join the union, the union 
itself is quite young, and the more vigorous of the 
coercionists have only just joined the union. 


Therehave been somany disputes of late in thiscountry 
or new departures in labour movements to chronicle, 
that no distinct reference has been recently made to 
similar movements on the Continent or in America. 
But capital and labour have had their differences there 
as well as in the United Kingdom. In the United 
States the Knights of Labour are once more busy, the 
chief dispute being between the railway companies and 
their employés. The directors declare that they will 
not arbitrate, but will resist the demands made upon 
them. 

On the Continent the miners are again to the front, 
a great strike having taken place in Belgium. Up- 
wards of 14,000 men are cured yes have left work, and 
a much larger number has threatened to join in the 
contest. Some declare that it is less of a labour dis- 
pute than of a political movement, but the attitude of 
the men is formidable enough to cause a feeling of un- 
easiness. The miners are stated to be very determined, 
and their organisation is said to be fairly complete. 
The sympathy and support of the English miners have 
given them heart in their movements, 





In Australia the great strike of the men connected 
with the shipping trades is causing great anxiety and 
much inconvenience. Business of all kinds has com- 
nearly to a standstill. Collieries, iron works, face 
tories, and general manufacturing works have had to 
stop work. Meanwhile the great employers of labour 
have pledged themselves to stand by each other, and 
to resist the demands made upon them. 





WATER WORKS IN SCOTLAND. 

THERE have just been completed three sets of water 
works in the midlands of Scotland for augmenting the 
water supply to the town of Hamilton, for supplying the 
district of Falkirk and Larbert, and for the burgh of 
Denny and Dunipace. In each case the supply is by 
gravitation, large surface areas being laid under con- 
tribution, and the works have been carried out by the 
corporations of the respective districts. 

The extensions to the works at Hamilton were de- 
signed by Mr. W. Robertson Copeland, C.E., Glasgow, 
constructed by Mr. David Shanks, Motherwell, and 
opened on July 1. The average rainfall in the contri- 
buting area, which extends to 550 acres, during the 
past ten years was 33.62 in. per annum, and of this, 
after deducting for evaporation, &c., there are 14 in. 
available. This is the second addition to the original 
works constructed in 1854. An additional storage 
reservoir has been constructed at Cadzow Burn, the 
area being 29 acres, and the altitude above sea level 
701 ft. When full the reservoir will contain 71,C00,000 
gallons of water, which gives an addition of 75 per 
cent. to the former storage capacity. The embank- 
ment of the reservoir is 1100 ft. long, and is at the 
centre 44 ft. high from surface level. The width at 
the top is 13 ft. 6 in., and the slope on the outside 
is equal to 2 horizontal to 1 vertical, while the 
inside is 3 to 1 below and 14 to 1 above top water level. 
A puddle wall was constructed round the entire 
embankment, and it was carried down until rock was 
reached, the depth below surface level being about 
15 ft. The width of the clay puddling in the trench 
is 4 ft. at the bottom, with a batter of 1 in 8, while 
the batter on the clay wall above surface is 1 in 12, 
at each side the width at top being 4 ft. The embank- 
ment is made up of earthwork, the top and outside 
covering being 4 in. of broken stone finished with 
6 in. of soil; and the inside slope has a layer of 6 in. 
of broken stone, finished with hand-set pitching 12 in. 
deep. The depth of water is 40 ft. 

For the outlet valves there has been erected a con- 
crete tower, 10 ft. in diameter, with walls 1 ft. 9 in. 
thick, having ashlar coping. In the interior there is 
a series of sluice valves so arranged that the water 
may be drawn off at three different levels. The valve 
spindles are carried to the platform on the top of 
the tower, supported on rolled beams 4 in. by 
3in. The tower is connected with the embankment 
by a wrought-iron lattice girder bridge, 60 ft. long 
and 5 ft. wide. The outlet pipe is 18 in. in diameter 
and is of cast-iron. It is in 12 ft. lengths, and sup- 
ported at the joinings on brick piers. It is incased in 
clay and passes through the embankment about the 
old surface level. 

The overflow and by-wash are constructed of 
masonry, and carried along the outside of the em- 
bankment parallel with the slope. The water- 
course is laid with square-dressed pitching. The 
waste weir is 10 ft. wide and the by-wash 6 ft. wide. 

The conduit leading the water from the new reser- 
voir to the original reservoir at Wellbrae is of cast-iron 
pipes, 10 in. in diameter, and capable of passing down 
at the rate of 14 million gallons per 24 hours. 

For the filters, &c., 14 acres of land were purchased. 
Three new filters have been constructed at Townhill, 
with a total area of 666 square yards, which gives an 
addition to the former filtering capacity of 65 per 
cent. The new filters are capable of passing 466,000 
gallons per 24 hours. They are each 50 ft. by 40 ft., 
and 6 ft. 6 in. deep. The walls and bottom are of 
concrete with puddled clay all round. The upper 
portion of the walls are 18 in. thick, and are faced 
with vitrified fireclay bricks, finished with ashlar 
coping. They have a batter in front of 1 in 12 and 
are stepped at the back, making the total width at 
bottom 2 ft. 6in. The bottom is 12 in. thick of con- 
crete, with 12 in. of puddled clay beneath. The 
filtering materials are disposed as follows: 


Whinstone metal, 3 in. ring 
2 in. ring 


Screened gravel 


Perforate 


reclay tiles 
Fine sand ie 


Total 4 6 


The drains in the bottom, for carrying off the water, 
are 18 in. wide and 12 in. deep, covered with Caithness 
flags. There are five rows of drains, 10 ft. apart, with 
one row across the centre. 
The outlet from the filter consists of a telescopic 
ipe. When the sand is being skimmed, it has been 
asa that the outlet, when taken away direct from 
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the bottom of the filter, does not offer sufficient re- 
sistance, with the result that the water passes too 
quickly through the filtering materials, and by the 
adoption of the telescopic pipe the operator is able to 
raise the outlet toa high level in the well and thus 
provide a head of water to offer more resistance. The 
operator may regulate the pipe to allow the water to 
pass at any given rate. The ordinary rate is 700 gallons 
per square yard of filter per 24 hours. An 8-in. pipe 
carries the water from the filters to the old clear 
water tank, which has capacity for 300,000 gallons. 
In connection with the new filters, a gauge-well and a 
sand-washing machine have been provided. The gauge- 
well is 10 ft. by 5 ft. The weir is 36 in., and passes 
from 800,000 to 900,000 gallons per 24 hours. The 
works cost about 16,000I. 

The works for the burgh of Denny and Dunipace 
were designed by Messrs. Kyle, Dennison, and Frew, 
Glasgow. Formerly the district was supplied by 
wells, but it was found that sewage had got into 
the wells and a gravitation supply became neces- 
sary. The population is about 5000. The reservoir 
has been constructed on the Denny hills about three 
miles to the west of the town, at an elevation of 
675 ft. above sea level. The area covered is 10} acres, 
and the site chosen is believed to have been the bed 
of a lake in pre-historic times. Ancient canoe paddles 
were found in the moss, one of them in a good state 
of preservation. The reservoir is pear-shaped on 
plan, and it was found that an embankment was only 
necessary round two-thirds of the circumference. This 
bank is 10 ft. wide at the top, and the inside slope is 
3 horizontal to 1 vertical, and the outer 2 to 1. There 
is a puddled wall in the centre, but as the subsoil was 
mostly clay it was not considered necessary to go 
more than 10 ft. below the surface level. The greatest 
height of the embankment is 25 ft., and the available 
depth of water is 15 ft. In some parts excavations 
had to be made to increase the water space. The 
outlet valves are inclosed in an upright iron stand- 
post 2 ft. 6 in. in diameter, connected to the embank- 
ment by a wrought-iron gangway. There are three 
valves at different heights, and the outlet pipe from 
the standpost is 9 in. in diameter. In the valve-house 
there is a chamber for regulating the supply of com- 
pensation water by means of ball-valves and gauges. 
The gathering ground is on the hills above the reser- 
voir. It extends to 250 acres, rises to 1200 ft., and is 
mostly dry hill pasture land. The rainfall is capable 
of filling the reservoir six or eight times a year, but 
after allowing for compensation water a well-filled 
reservoir would supply the district for four months at 
the rate of 30 gallons per head per day of 24 hours. 
The water does not require filtering. The water 
is taken to the town in 7-in, and 6-in. mains, and the 
distributing pipes are 4 in., 3in., and 2in. The water 
requires to be taken up to 170 ft. in the town, so that 
there is at least a pressure of 100 lb. to the square 
inch. The whole of the 650 ft. of pressure is not 
turned on to the distributing pipes. There is a relief 
tank at an elevation of 400 ft. The contractors were 
Messrs. Dobbie and Baxter, Kilsyth, and for the iron 
work and valves the Glenfield Company, Kilmarnock. 
The cost, including land and all expenses, was 8000/., 
and the works were opened on July 6. 

Falkirk, Larbert, and surrounding district had their 
new works opened by the Duchess of Montrose on 
Tuesday the 29th ult. The engineer in this case also 
was Mr. W. R. Copeland, Glasgow. As in the case 
of Denny, the supply was formerly from wells; but 
this arrangement was condemned and new gravitation 
works rendered necessary. The local authorities of 
both districts combined and secured the necessary Par- 
liamentary power in 1888. Early last year, Messrs. D. 
Y. Stewart and Co., Glasgow, the contractors, com- 
menced the construction of the works, agreeing to 
complete them in two years, and now they have 
finished eight months before their contract time. The 
source of supply is the valley of the River Carron. 
Papermakers owning mills along the banks offered 
opposition in Parliament, and now they have to get 
820,000 gallons of compensation water daily. A reser- 
voir for the storage of this compensation water has 
been erected about 14 miles from Falkirk and 1205 ft. 
above sea level, The area draining to it is 600 acres. 
It occupies 90 acres and stores 250,000,000 gallons. 
There was formerly a reservoir on the same site be- 
longing to the millowners, and it had only an embank- 
ment on one side, the ground on the other three sloping 
naturally. In the case of the old reservoir, the embank- 
ment on this, the south-west side, gave way during a 
storm fifty years ago. A new embankment has been 
built in connection with the new scheme. This embank- 
ment is 1500 ft. long, the greatest height being 21 ft., and 
the width at base 130 ft. The slope at back is 2 hori- 
zontal to 1 vertical, and on the face 5 to 1 below and 
2 to 1 above top water level. The width of the bank 
at top is 13 ft. 6in. The construction is pretty much 
the same as in the case of the Hamilton reservoir 
already described. The compensation water is mea- 
sured by passing it through a gauge-well at the 
outside of the embankment, and it is then discharged 
into the stream, 





The water taken for the public supply is that gravi- 
tating to the Faughlin Burn, a tributary of the Carron 
River. The contributing area is 1010 acres, and the 
average yield during the driest years is at the rate 
of 14 million gallons per day. The hills on three sides 
formed natural banks for the reservoir here also, and 
only on the north side was an embankment required. 
This embankment is 650 ft. long, and the maximum 
height is 48 ft., the width at base being 180 ft. The 
formation is the same as at Hamilton, and the arrange- 
ment of sluice-valves and outlets is similar. The water 
level is 733 ft. above the sea, and the reservoir con- 
tains when full 32,000,000 gallons of water, the area 
occupied being 22 acres. Owing to the fact that no 
natural site for a large storage reservoir could be found 
near the source of the supply, the water has to be 
conducted in the direction of Falkirk in a conduit of 
cast-iron pipes, partly 14 in. and partly 15 in. in 
diameter, for a distance of 44 miles toa point half a 
mile above the town of Denny, where the main reser- 
voir has been constructed. It is capable of — 
120,000,000 gallons. The area of the land occupiec 
is 55 acres. ‘The embankments are 1550 ft. in length, 
the maximum height is 48 ft., and the top water level 
315 ft. above the sea. The little Denny Burn, the 
water of which the Trust had not secured power to 
take, is carried round the embankment in a conduit 
and discharged into the by-wash. The embankment 
has been constructed as at Hamilton, with a puddle 
wall 4 ft. wide at top and bottom, increasing in width 
towards surface level 1 ft. for every 4 ft. in height or 
depth until the surface level is reached. The puddled 
wall is carried to within 6 in. of the finished level of 
the top of the embankment. 

Four filters have been provided, and the water may 
pass into them direct from Faughlin or from the larger 
reservoir near Denny. These are 75 ft. by 45 ft., and 
the four are capable of passing 1,000,000 gallons of 
water per 24 hours. They are of the same construction 
as those at Hamilton, and there is a sand-washing box 
and gauge-well. Two distributing tanks for clear water 
have been constructed. They are 100 ft. in diameter, 
by 11 ft. 6 in. deep, and capable of holding 1,000,000 
gallons. They are 254 ft. above ordnance datum. The 
pipes from the distributing tank are 16 in. in diameter 
to the point where branches go to the Larbert district. 
The main distributing pipes are 10 in. in diameter. 
The cost of the works, including land, was 75,000. 








A SYSTEM OF INCLINED PLANE FOR 
OATS. 
By M. A. FLaMmant.* 

AmMonG the apparatus for transferring boats engaged 
in inland navigation from one level to another, the utility 
of which needs no demonstration, the inclined plane pos- 
sesses an advantage over the vertical hoist, inasmuch as 
it is applicable to much greater differences in height. As 
far as I am aware, all inclined planes employed or pro- 
posed up to the presenttime are so arranged that the boat 
is conveyed lengthwise. This prevents the gradient being 
greater than one in eight, or one in ten, for if it is, an 
the chamber for receiving the boat is somewhat lengthy, 
its hinder portion is raised high above the ground, and 
the stability of the whole is considerably reduced. The 
inclined plane equalling in length eight or ten times the 
vertical height to be attained, calls for the exertion of 
considerable power to overcome the passive force of the 
chamber and necessitates the use of powerful machines. 
This difficulty, however, is avoided by placing the 
chamber crosswise, that is to say, by making its greatest 
dimension parallel with the horizontal of the inclined 
plane. Under these circumstances we may have a much 
steeper incline and at the same time reduce the length 
and lessen to a very great extent the passive force, which 
is decreased partly by the diminution of the component 
force of the weight to be raised, and partly by the dimi- 
nution of the distance to be covered. The increased 
gradient of the plane reduces in a large measure the time 
occupied in the manceuvre, and thus augments the traffic 
capacity of the apparatus. 

he transversal disposition of the chamber also 
offers another improvement, which, so far as regards 
the rapidity and facility of the manceuvres, 1s of 
very great importance. In inclined planes arranged 
longitudinally, as also in vertical hoists, the mov- 
able chamber, having arrived at one extremity of its 
course, can only be opened and put into communication 
with the canal at une of its ends. The boat which it con- 
tains has to leave it entirely and pass out of the way 
before the one waiting to replace it can enter. A loaded 
boat entering the chamber can only do so by forcing the 
water round its sides and out at the entrance, and conse- 
quently the manceuvre always occupies considerable time 
in spite of any mechanical means of traction we may 


apply. 

Pivhen the position of the chamber is transversal, the way 
of procedure is to place it, at either end of its course, 
against the side of the canal, and it is only necessary to 
have the canal prolonged for thelength of a boat on each 
side of the inclined plane, to enable the chamber, opened 
at both ends, to communicate freely with the canal and 
allow one boat to leave at one end whilst a second enters 
at the other without any repelling of the water and with 
the greatest facility. The time occupied at either ex- 

* Read at the Fourth International Congress on Inland 
Navigation, Manchester, 1890, 
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tremity is lessened by more than one-half, and thus the 
traffic capacity is inc in a very high degree. 

The Fives-Lille Company have had under consideration 
a complete project for an inclined plane on these lines, for 
the purpose of overcoming adifference in level of 30 metres. 
The gradient of the plane has been fixed at 1 in 2. 
This gradient might be increased so as to diminish the 
passive force to .o overcome, but it would be requisite 
then to increase also the strength and the weight of the 
chains used in moving the Hs ed aed and it would be 
very difficult to provide an efficient safeguard against 
their rupture. With the gradient adopted, however, the 
chains are restricted to moderate proportions, and a 
toothed rack, solidly fixed in the inclined plane and sup- 
plied with a catch which only comes into operation in 
case of a chain breaking, is sufficient to maintain the 
chamber at any height and prevent disaster. 

The inclined plane under the consideration of the Fives- 
Lille Company is double, and is intended for a waterway 
over which there is a great amount of traffic; it has two 
chambers, each sufficiently large to receive the boats navi- 
gating the network of waterways in France. These boats 
are 38.50 metres long and 5 metres broad, and they draw 
1.80 metres of water with a cargo of about 300 tons. The 
two chambers are in equilibrium, that is to say, they are 
suspended by chains running through pulleys fixed on 
the upper portion of the plane. In order to provide for the 
varying weight of the chains and for preserving the 
equilibrium of the chambers in any position, the idea 
occurred to M. Basstres, engineer to the Fives-Lille Com- 
pany, of adopting for the profile of the inclined plane not 
a straight line, but a concave are, the span of which has 
a gradient of 1 in 2, and the pitch, necessary for the 
height and for the weight of chain to be compensated, 
does not exceed 45 centimetres. The result is that at the 
two extremities of the chamber’s course the sides are not 
strictly vertical, nor is the bottom quite horizontal, but 
the incline of the sides does not exceed one-fiftieth and 
the boat is not prevented from floating freely. Under 
these conditions, the system being statically in equilibrium 
in all positions, the resistance to be overcome in putting 
it in motion is constant, and the necessary power can be 
obtained by the addition in the higher chamber of a 
volume of 120 cubic metres of water, which corresponds 
to a height of about 50 centimetres in the chamber. 

The working of the inclined plane is thus accomplished 
in the same way as the vertical hoist without the intro- 
duction of any special machine. It is evident, too, that 
the simultaneous movement of the chambers can be 
effected, without the addition of water, by means of a 
steam engine and a special traction chain. A machine of 
180 or 200 horse-power would be necessary. This sum- 
mary neg jeer will enable readers to appreciate the 
principles of the new inclined plane and the general 
advantages which it offers. I have not referred to the 
special details nor to the methods of solving the chief 
difficulties presented in the execution of the plan, but 
have reserved them for communication to the Congress 
verbally, 








ALUMINIUM IN THE DRAWING PRESS.* 
By Osertin Suitu, Bridgeton, N.J. 


THE experiments described in this paper have been 
very incomplete and only preliminary to those I hope to 
Having had a good deal of experience 
in cutting, forming, and drawing sheet-metals, and feelin 
a great interest in the commercially new and wonderfu 
metal aluminium, I applied to my friend, Mr. A. E. 
Hunt, for some specimens in sheet form, that I might, 
from time to time, test its working properties in presses 
with which we happened to experimenting at the 
works of the Ferracute Machine Company. 

The chances for such trials bein pos only, and 
the time having been limited to the last few weeks, no 
crucial experiments have been tried, and no exact data 
have been obtained for a rigid comparison with other 
metals. The results of what little we have done, however, 
are shown in the articles exhibited in connection With the 
reading of this paper, which comprise various cups, 
plates, boxes, bells, and cartridge cups and shells. For 
the latter I am indebted to my friend Mr. Hobbs, of the 
Union Metallic Cartridge Company, who, at my request, 
ran several pieces of sheet aluminium through the dies 
with which te was making brass cartridges. The speci- 
mens are rougher than they would be had the metal not 
been a little too thin for the particular dies which he 
happened to be running. They show, however, a won- 
derful, and to me a somewhat unexpected, adaptability 
to this kind of work. Mr. Hobbs writes me as follows: 

‘*The metal does not appear to stand nearly as much 
strain in bending as brass or ‘gilding,’ but in drawing will 
apparently stand much more than either, without anneal- 
ing. The longest tubes sent you were brought to the 
present condition in three drawings without any anneal- 
ing, the metal being .026 in. thick.” 

We thus see that a very valuable property of aluminium 
in this kind of work consists in its not needing the fre- 
quent annealings which are required be the brass in 
common use, and also by iron and steel, when drawn 
into deep articles. The failure in bending referred to 
is perhaps rather a failure to stretch, as shown by one of 
the samples, where the metal has been torn partly 
through, in attempting to draw a deep “pocket” or 
depression in the flat surface. This is probably accounted 
for by the known tendency of the metal to elongate 
under tension locally, rather than over a considerable 


space. are 
The stretching of a pocket of this kind does not, how- 


* Paper read before the American Institute of Mining 
Engineers, 
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ever, come under the “drawing process’’ proper, which 
consists, not in stretching the metal, but in causing it to 
flow together, or “‘ upset,” in a circumferential direction, 
while at the same time it is flowing further apart, or 
stretching, in a radial direction. Thus treated, its thick- 
ness remains the same, except in some cases, where it is 
subjected to a combined operation—‘“ broaching” and 
‘*drawing”—as happens in some of the operations of 
cartridge making, &c. This broaching consists in squeez- 
ing the metal thinner, by having the space between 
punch and die less than its original thickness. 

As what is known as the drawing process may not be 
familiar to all, I will briefly describe it, in its simplest 
form, as used for drawing a flat disc of sheet-metal into 
rh aor eg or cup-like mr ag The operation consists 
in holding this disc so tightly between the two parallel 
flat annular surfaces of the dies that it cannot wrinkle 
while the punch which gives it its interior form is pushed 
down through a hole in the upper die into a recess in the 
lower die, which fits it with the proper amount of loose- 
ness to _ space for the metal between. A set of these 
dies is shown in Fig. 1, in vertical section through their 
axes. In Fig. 2 is shown an axial section and a top view 
of the disc of metal, technically known as a “ blank,” 
before it is drawn. In Fig. 3 are shown the same views, 
respectively, at a later stage of the operation, when it 
has been drawn to about one-third of its final depth. In 
Fig. 4 it is shown at, say, two-thirds depth, and in Fig. 5 
as pe Four small dots will be noticed in Fig. 1, 
marked upon the blank, and forming the corners of a 
square with its diagonal placed in a radial line. In 
the subsequent figures it will be noticed that two 
of these dots, upon either side of this imaginary 
radius, have gradually approached each other, while 
the other two dots, lying in the radial line, have 
receded, thus beautifully illustrating the respective 
directions in which the molecules of the metal have tra- 
velled in reaching their new locations. In Figs. 6, 7, 
8, and 9 are showna set of dies, and the work in its 
several stages, of a form conical rather than cylindrical. 
The dies as shown in Figs. 1 and 6 are made so that they 
cut the disc from a large sheet of metal at the cutting 
edges, ¢ and c', as the upper die U descends to perform 
its mission of holding the blank from wrinkling between 
its lower flat surface, and the corresponding flat surface of 
the lower die L. When U has descended until it is firmly 
in contact with the blank, it stops and remains rigidly 
in position until the punch P has descended and drawn 
the metal from between the two holding surfaces, 
over the rounded corner d and down below s, into 
its desired shape. The lower edge of the working part 
of the die s is called the “‘stripping edge,” and is 
kept quite ey so that the metal will not be pulled 
up again by the friction of the punch. Although it has 
just passed through the die, its elasticity expands it very 
slightly, so that this stripping edge is usually found suffi- 
cient to keep it down. nat a blank not confined by a 
holding surface will wrinkle, is a fact easily proved by 
experiment. 

n practice it is found necessary to put an ample vent- 
hole for air through the punch, or else the cup is pulled 
up afterward by suction, in spite of the stripping edge. 
In one of the sample cups shown, the venthole was insuf- 
ficiently large for aluminium, although it had worked all 
right with tin-plate. This difference was owing to the 
stiffness of the latter material. The aluminium, bein 
softer, was pulled up by theair-suction just beforethe punc 
left the cup. This, of course, would not have happened 
had the press been running at a slower speed. 1e dies 
shown will do equally well for blanks which have been 
previously cut elsewhere. In some cases, instead of the 
cutting edges c c', a mere rim with a rounded corner, pro- 
jects shows the surface, serving as a gauge to locate the 
blank centrally when it it thrown in. 

In Fig. 10 is shown a pair of ‘‘deepening dies,” so- 
called, which takea cup, Fig. 11, that has already been 
drawn in dies, like Fig. 1, to as great a depth as the 
metal will stand, and deepened to the form shown in 
Fig.14. The successive intermediate stages of the opera- 
tion are shown in Figs. 12 and 13. These and subsequent 
similar processes are the ones used in cartridge drawing, 
except that the metal is usually somewhat thicker than 
the space between the punch and die, so that it is also 
subjected to a stretching process similar to wire-drawing. 
This reducing in thickness is often called “‘ broaching,” 
but there is considerable confusion of terms, as they 
are used by various manufacturers. 

The presses used for all the dies just described are, of 
course, of special construction, being made with an 
‘*inner” and an “outer” ram. The latter carries the upper 
die and is arranged to stop for a time, after a part of the 
stroke has been made, while the inner ram, carrying the 
punch, descends to the bottom of its stroke and rapidly 
returns, just as does the ram in an ordinary single-action 

ress, 

: A fuller account of this intevesting process, together 
with rules for the construction of the tools used and 
a description of the products obtained, may be found in a 
lecture which I had the honour to deliver before the 
Franklin Institute, and which was published in its 
Journal for November, 1886. 4 

In general, I can say, with regard to the drawing of 
aluminium, that, as far as my experiments have gone, it 
seems to be excellently adapted to be drawn into a 

eat variety of household utensils, parts of scientific 
instruments, ornamental hardware, cartridge shells, and 
for very many other purposes, some of which we, pro- 
bably, can scarcely conceive of as yet. One of its great 
advantages is, as before intimated, its capacity of work- 
ing without frequent annealing. In the imperfect trials 
made at our works, in dies which were not especially 
prepared for it, it seemed to work (outside of the non- 
annealing) about the same as soft brass, but in some 





cases was not quite as tough. It, of course, did not 
show as well as tin-plate in regard to tensile strength. 
As far as I can now judge, it may be said, generally, that 
it is well adapted for deep drawing, and that the success 
of any given shape and proportions will, in comparing 
with other metals, be directly proportionate to tensile 
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strengths. This view, however, may be somewhat modi- | h 


fied in future, as the result of more careful and accurate 
experiments. 

ince the foregoing paragraphs were written, I have 
seen some “drawn work” that Mr. Hunt had made, 
which is larger than any for which I happened to have 
dies on hand. Among his specimens are a saucepan and 
a tea-kettle, which corroborate my impressions as to the 
perfect adaptability of aluminium to the making of deep, 
seamless utensils—which will open to the housekeeper a 
new era of healthfulness and cleanliness in the cuisine. 





THE MANCHESTER SHIP CANAL.* 


By E. Leaper Witu1aqms, M. Inst. C.E , Chief Engineer, 
Manchester Ship Canal Company. 

Turs work is the outcome of a series of long investiga- 
tions in Parliamentary Committees in the years 1883, 
1884, and 1885. Its supporters, who spent 150,000/. in 
obtaining the Act, were the manufacturers and mer- 
chants of Manchester and the neighbouring districts, and 
its —- opponents were the Corporation and Doc 
Board of Liverpool and the railway companies. 

The object of the promoters was to cheapen the cost of 
carriage by bringing large steamers and other vessels from 
the sea to Manchester, avoiding the heavy landing and 


* Read at the Fourth International Congress on Inland 
Navigation, Manchester, 1890, 





carting charges at Liverpool, and reducing by one-half 
the railway and dock rates. This is insured by the adop- 
tion of dock dues at Manchester, and _rates on the Ship 
Canal, which are fixed by the Act of Parliament at one- 
half the rates and dues charged on the various descrip- 
tions of traffic using the Liverpool Docks and the railways 
to Manchester. 

The original B i was to form a ship canal between 
Manchester and Runcorn, and from the latter place to 
deep water near Liverpool to dredge a channel down the 
centre of the tidal estuary of the Mersey. This channel was 
to be maintained by training walls which were to be ccn- 
structed of rubble stone on the slopes of the dredged 
channel, up to, but not exceeding, the height of the adja- 
cent sandbanks, This proposed work gave rise to great 
controversy, the opponents of the canal stating that it 
would cause the same accretion in the Mersey that had 
occurred in the Seine, Dee, and other rivers, where the 
training walls were carried up high above the sandbanks. 

Although the work as originally designed was passed 
by the first Select Committee of each sal of Parlia- 
ment, to which it was referred in the sessions of 1883 and 
1884, it was not approved by the Committees who held the 
second and final inquiries in those years. The promoters 
then resolved to adopt the plan which is now far advanced 
in execution, namely, of avoiding the centre of the 
estuary, and constructing a locked canal along its 
southern shore, in most cases inland, but partly on its 
foreshore where necessary to cross embayments to insure 
a better line of navigation. 

The point selected for the entrance to the canal from 
the tideway is at Eastham, 6 miles above Liverpool. 
Near this point there is a channel navigated by ferry 
steamers even at low water. This connate about to be 
dredged to a depth that will give 30 ft. at high water of 
neap tides and 40 ft. on spring tides. It is, therefore, 
obvious that large vessels will be able to navigate the 
entrance channel during a great part of each tide, and 
vessels of moderate draught almost the whole of each 
tide. Locks are being constructed at Eastham which will 
admit vessels at almost any state of the tide; the lower 
sills of these locks are 3 ft. deeper than the entrance 
channel. These locks are three in number of various 
sizes, viz. : 600 ft. long by 80 ft. wide, 350 ft. long by 
50 ft. wide, 150ft. long by 30ft. wide, and in addition there 
are two sluices of 20 ft. wide each for assisting in filling 
the canal, the water level of which will be 14 ft. 2 in. 
above the Old Dock Sill at Liverpool, which is about the 
the level of mean high water. 

This group of locks will admit of a very large amount 
of shipping every tide, more particularly as on all tides 
above the ordinary level of the canal all the lock gates 
will be open for a considerable period before high water. 
med tides will rise 5 ft. to 7 ft. above the ordinary level 
of the tidal portion of the canal which extents to the 
next group of locks at Latchford, a distance of 21 miles. 
The total — of the canal is 354 miles. From Latch- 
ford to Manchester (a distance of 144 miles) the canal will 
be filled with the waters of the Mersey, Irwell, and other 
rivers. The canal being designed to take the place of the 
Rivers Irwell and Mersey from Manchester to Latchford, 
it will thus become a canalised river, continuing to be the 
main drain for Lancashire and Cheshire large sluices 
being provided at each set of locks to deal with land 
floods and surplus water. 

Owing to the sewage of Manchester, and all the other 
towns on the rivers Irwell and Mersey and their tribu- 
taries, being allowed to flow into the rivers without purifi- 
cation, the state of the water has become very bad. Sal- 
ford has now completed a system of intercepting sewers, 
and is about to purify the sewage at works constructed at 
Mode Wheel. Somewhat similar works are now being con- 
structed by Manchester, and as the turning of crude 
sewage into rivers or streams is contrary to the law as 
well as injurious to health, the other towns above Man- 
chester must take immediate steps to prevent their sewage 
polluting the canal. Some of them have now got this 
necessary work in hand. ‘ 

In the tidal portion of the canal between Eastham an 
Latchford, 12 miles are inland and nine miles on the fore- 
shore or bed of the tideway; on this portion embank- 
ments have to be formed. Where the foundation is rock 
or clay they are formed of clay hearting protected by 
eavy stonework. In some cases, where the bases of the 
embankments are on sand, close piling is driven on each 
side of the foot of the embankments. The embankments 
are generally 30 ft. wide at the upper surface with outside 
slopes of 14 to 1, and inside slopes of 1 to 1. At Runcorn, 
where the Mersey is not so wide as lower down the river, 
instead of an embankment a concrete wall is being con- 
structed. 

In addition to the locks and sluices at Eastham to allow 
of the flow of the tide into and out of the estuary portion 
of the canal, when the tide rises above the ordinary water 
level, three weirs, each 600 ft. long, are to be constructed 
inthe embankments. In the embankment opposite the 
River Weaver, ten large sluices, each 30 ft. wide, have 
been built to allow of the passage of the Weaver water 
out of the canal. These sluices will also be used for tidal 
flow. They are on Stoney’s patent, working on a movable 
frame of rollers, and being balanced, they work with 
great ease, only requiring slight power to lift them. 

The River Weaver embankment will pen the water up 
that river to Frodsham, a distance of three miles from the 
canal, thus forming a large sheet of water available, after 


k | dredging as a dock, for vessels of any size. This large 


dock is joined to the Weaver Navigation by a lock now 
nearly completed, 229 ft. long by 42 ft. wide, which will 
admit the salt trade of Cheshire to the Ship Canal. 
Large locks are being built in the embankments at 
Weston Point and Runcorn to allow coasters and barges 
to enter and leave the canal to and from the docks at 
those points. 
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the concrete walls are lined with brickwork. Culverts 
are built in the upper portions of the dock walls for 
hydraulic and gas mains. For the excavation of the 
canal nearly 100 steam excavators of various types have 
been employed, some of which have been constructed 
in France and Germany. To convey the earth to the 
spoil grounds, and for other purposes, 173 locomotives, 
and 6300 wagons and trucks, are now employed, 223 miles 
of — having been laid alongside or in the bed of the 
canal. 

The rate of excavation has varied from # to 1} million 
cubic yards per month. As much as 2400 cubic yards has 
been excavated in ten hours by the German excavators, 
but their average would be less than 2000 cubic yards. 
Like the Prete type of excavators they are land dredgers 
suitable only for sott soil. The English excavators have 
in good soil at times reached nearly 2000 cubic yards per 
day, but their average in all soils would be about 700 
cubic yards. They are, however, capable of excavatin 
very hard material, and even rock, when powder is us 
in advance of the excavator. There are 194steam cranes, 
182 portable and other steam engines, and 209 steam 
pumps employed on the works, and they consume about 
10,000 tons of coal per month. The deepest cutting is 
near Runcorn, where, for a short distance, the depth is 
66 ft. The largest cutting is at Latchford, where, for a 
distance of 14 miles, the depth averages 55 ft. The slopes 
of the cuttings vary with the nature of the soil, from 1 tol 
to 2 tol. In the rock cuttings the sides are nearly vertical. 
The total amount of excavation in the canal and docks 
amounts to about 46,000,000 cubic yards, 10,000,000 cubic 
yards of which is sandstone rock. Ths spoil from the 
canal is used in filling up the river bends, which are cut 
off by the canal, and in raising the low-lying lands near 
so as to make them available for being used for shipbuild- 
ing and other purposes. The advantage which manufac- 
tories will enjoy alongside a great waterway connected by 
railway and canals with the whole of the manufacturing 
and other districts in the northern and midland counties 
of England will, it isconfidently expected, lead to large 
industries being established on the banks of the canal, 
which will develop much trade, independently of the 
through traffic to and from the sea from the Manchester 
Docks. Thecanal from Warrington to Manchester being 
free from tidal influence, the water level will be always 
the same, and lay-byes or side docks can be cheaply con- 
structed at any point, as gate entrances will not be re- 
quired. The coal and salt fields of Lancashire and 
Cheshire are near the canal, and connected with it by rail 
and waterways. The chemical works of St. Helens 
Widnes, and Runcorn, as well as the coal, iron, anc 
pottery trades of Staffordshire, have the same advantages. 
These industries, with the great manufacturing districts 
of Lancashire and Yorkshire, will secure a large trade to 
the canal, which will deal with the largest population and 
trade ever established in a similar area. 








LAUNCHES AND TRIAL TRIPS. 

"THERE was launched from the Abden Shipbuilding Yard, 
Kinghorn, on the 2nd inst., a steel screw passenger and 
cargo steamer named Dundee, by Mrs. Captain Turnbull. 
Length 230 ft. by 29 ft. by 16 ft., with full poop, 
bridge-house, and T.G. forecastle. She has Phases Te 
fitted accommodation for 50 first-class passengers in the 
poop and a large number of second-class passengers under 
the forecastle deck. She has three steam cranes, three 
steam winches, and all modern improvements for rapid 
handling of cargo. The engines are triple, with cylinders 
19 in., 32 in., and 53 in., by 42 in. stroke. Steam is sup- 
plied by two boilers of the usual type for 165 1b. working 
pressure. The engines are fitted with Weir's feed-heater 
and pumps. She was launched with steam up and went 
out for a trial trip on Wednesday, everything working 
satisfactorily, a speed of about 13 aoe being attained. 


On Wednesday, the 13th inst., the trial trip of the new 
steamer Jose Romano, recently launched by the Grange- 
mouth Dockyard Company, took place on the Firth of 
Forth. Her dimensions are 178 ft. by 25 ft. by 114 ft. to 
main deck, 184 ft. to awning deck. Her engines, which 
are of the triple-expansion type, were supplied by Messrs. 
Hutson and Corbett, Kelvinhaugh Engine Works, Glas- 
gow ; cylinders 16 in., 26 in., and 40 in., by 30 in. stroke, 
and supplied with steam 160 lb, pressure. On a trial of 
speed with the vessel loaaed an average of 11 knots 
was obtained, being half a knot over the guaranteed speed. 
The Jose Ratna hes been built to the order of Messrs, 
Romano and Co., of Tobasco, Mexico, and is fitted up 
for 40 first-class passengers. 


On Thursday, 14th inst., Messrs. Alex. Stephen and 
Sons launched from their works at Linthouse a steel screw 
steamer, being the fourth vessel built by this firm to the 
order of Messrs. W. Thomson and Co., Leith, for their 
‘“*Ben” Line of China traders. The vessel is built to 
Class A 1 at Lloyd’s, special survey, on the three-deck 
rule, conforming also with the Board of Trade require- 
ments for passenger steamers, and is of the following 
dimensions: Length between perpendiculars, 310 ft.; 
breadth, extreme, 40 ft.; depth, moulded, 26 ft. 9 in. 
Her engines, which were fitted on board before launching, 
are of the most improved triple-expansion type, having 
cylinders 24 in., 39 in., and 64 in. in diameter respec- 
tively, with a piston stroke of 42 in., steam being supplied 
by two extra large steel boilers at 160 Ib. pressure. The 
vessel is named the Benlomond. 


Messrs. W. Doxford and Sons launched from their 
yard at Pallion on Saturday, August 16, a cargo steamer 
named Faizilka, built to the order of the British India 
Steam Navigation Company, Limited, of London, Glas- 
gow, &e. is vessel is of steel with cellular bottom fore 





and aft, and teak upper deck and poop bridge and forecastle, 
to Lloyd’s 100 A 1 class; her dimensions are: Length 380 ft., 
breadth 48 ft., depth 29 ft. 3 in. The engines are the 
ordinary triple-expansion three-crank type, by Messrs. 
Doxfords, the cylinders being 28 in., 46 in., and74in. by 
5lin. stroke, supplied with high-pressure steam from 
three large boilers, capable of driving the vessel 11 knots 
loaded with 6000 tons on a remarkably light draught of 
234 ft. She is for the East African trade. Her keel was 
laid on the 12th of May, so that she has been built in the 
space of three months and four days, and is intended to 
sail about the 30th of September. Messrs. Doxford have 
also a duplicate vessel under way. 


The Rangatira, built by Messrs. W. Gray and Co., 
Limited, to the order of Mr. Christopher Furness, of 
West Hartlepool, and subsequently sold before being 
launched to Messrs, Shaw, Savill, and Albion Company, 
Limited, London, went on her speed trials on Saturday, 
16th inst. She is nearly 400 ft. in length, breadth 47 ft., 
depth 29ft. 4 in., andis built tothe highest class at Lloyd’s. 
This vessel is the largest yet built at the port of the Har- 
tlepools, and has a carrying capacity of about 6250 tons. 
She has been fitted by Messrs. Shaw, Savill, and Co. with 
two complete sets of the Haslam Foundry and Engineer- 
ing Company’s refrigerating machinery, the holds being 
lined all over with a non-conducting material, so as to 
entirely insulate them from the ordinary atmosphere. 
When fully loaded this vessel will carry over 70,000 car- 
cases. The main engines for driving the vessel have been 
supplied by the Central Marine Engine Works of Messrs. 
W. Gray and Co., Limited, and are of the triple-expansion 
type, working on three cranks. The cylinders are 27 in., 
43 in., and 72 in. in diameter, with a piston stroke of 45 in. 
Steam is supplied by three large double-ended boilers, 
containing in all twelve furnaces, all of which lead into 
one funnel 10 ft. in diameter. The working pressure of 
the steam is 160 lb. per square inch. On the measured 
mile the average speed on four runs was 114 knots per 
hour. The vessel afterwards proceeded to London, and 
made the run from Hartlepool to the Royal Albert Dock, 
London, in 244 hours against a strong head wind. This 
vessel and her sister ship, the Tekoa, were built at Messrs. 
W. Gray and Co.’s new shipyard near the engine works, 
where vessels upto 500 ft. rey sngth may be built and safely 
launched. Other vessels of nearly as great capacity are in 
course of construction at this yard, and thecompletion of 
the Rangatira may therefore be regarded as the commence- 
ment of anew erainshipbuilding at the Hartlepools, which 
will include vessels of the largest type known to merchant 
shipping. Thess. Rangatira has been fitted with a loose 
bladed propeller, the blades of which are of manganese 
bronze, and were cast at the Central Engine Works. The 
casting of propellers in bronze is attracting some atten- 
tion on the east coast for cargo-carrying vessels, and has 
been made a special feature of the Central Engine Works, 
where a furnace has been put down quite recently for the 
special purpose. 


On ag sects 16th inst., Messrs. Harland and Wolff, 
Belfast, launched the s.s. Georgian, for Messrs. Frederick 
Leyland and Co., Liverpool. The Georgian is 441 ft. 


long, 45 ft. beam, by 344 ft. deep, and is the largest cargo 
boat afloat, being capable of carrying nearly 7000 tons 
deadweight. She is fitted for carrying cattle to the 
number of 1000. Her holds are fitted up with refrige- 
rating chambers for carrying dead meat, the system 
adopted for cooling being the Kilbourn Refrigerating 
Machine Company’s. This ship will be fitted with triple- 
expansion engines. 


A steel screw steamer named the Parkmore was 
launched on Saturday, 16th inst., by Mr. Charles J. 
Biggar, Londonderry, to the order of Messrs. Wm. 
Johnston and Co., Limited, Liverpool. Her dimensions 
are as follows: Length between perpendiculars, 340 ft. ; 
breadth moulded, 42 ft. 4 in.; depth of hold, 28 ft. 3 in.; 
gross tonnage, 3500 tons; deadweight capacity, 5000 tons 
on a mean draught of 24 ft. She has been specially con- 
structed for the North Atlantic cattle trade between 
Liverpool and Boston and Baltimore, accommodation 
being provided for about 1000 head. 


On Monday, 18th inst., Messrs. Edward Withy and Co. 
launched from their yard at Hartlepool a large steel screw 
steamer named Capenor, built to the order of Mr. George 
Steel, West Hartlepool, for Messrs. Steel, Young, and 

‘o., of London. This is the thirty-third built in the 
Hartlepools for the same owners, twenty-nine of these 
having been built by Messrs. Edward Withy and Co. 
She is 300 ft. in length, and built throughout of Siemens- 
Martin steel, with a large measurement and deadweight 
carrying capacity and built to the highest class at Lloyd’s. 
Cellular bottoms fitted all fore and aft for water ballast. 
The greater portion of the plates are in 24-ft. lengths, 
making the structure of the ship very strong. She will 
be fitted with triple-expansion engines by Messrs. T. 
Richardson and Sons, Hartlepool. 


The Grangemouth Dockyard Company launched on the 
18th inst. a steel barque named Orbis, of about 1500 tons 
register, to carry 2500 tons deadweight on 19 ft. draught. 
oe owners are Messrs. Albert Evers and Classen, Ham- 

urg. 


The new steamer A, Wicander was launched on Tues- 
day, August 19, from the Lindholmen Shipyard, Sweden. 
The principal dimensions are : Length, 213 ft.; breadth, 
294 ft.; depth in hold, 184 ft ; and carrying capacity with 
a draught of 16 ft., 1200 tons. The engines are triple-ex- 
pansion, 750 indica’ horse-power, and there are two 
tubular boilers. The double bottom is divided into 





four water-tight compartments and will be connected 
by capacious tubes with a good-sized centrifugal pump 
in the engine-room. This is the first steamer which has 
been built in Sweden with the cellular double bottom for 
water ballast through the whole of the vessel. The A. 
Wicander is built very strongly throughout and has been 
specially strengthened for ice breaking. It is intended 
to carry raw material and finished produce between 
the Wicander cork manufactories in Sweden and other 
countries. 


The steel twin-screw steamer Flamingo, formerly Lady 
Brassey, built on the Tyne in 1888 for passenger service in 
the south coast of England, and purchased in May last by 
the Amazon Steam Navigation Company, Limited, having 
undergone extensive alterations to suit her for trading on 
the Amazon River, went on her official trial on Wednes- 
day, 2Uth inst., Admiral Inglefield and the other directors 
of the company were on board. A spar deck has been put 
over the whole length and breadth of the raised quarter- 
deck, and the bridge deck extended to the foremast, giving 
space for state rooms for 28 first-class passengers. The 
original saloon fittings below the main deck have been 
cleared zway and the space made into holds for cargo. 
The condensing arrangements have been altered so as to 
suit the high temperature of the river water in Brazil. 
The vessel is 160 ft. between perpendiculars, 24 ft. beam 
moulded, and 8 ft. 3 in. depth in hold. The machinery 
consists of two sets of triple-expansion engines having 
cylinders 10in., 16 in., and 26in. in diameter, with a 
stroke of 18 in., steam being supplied by a steel return 
boiler 12 ft. 4in. in diameter and 10ft. 6in. long. 
Separate engines drive the air-circulating and feed pumps, 
and a duplex pumping engine supplies the sanitary tank. 
The alterations to hull and machinery have been carried 
out by Messrs. A. W. Robertson and Co., Victoria Docks, 
from designs and under the superintendence of Mr. James 
Pollock, Fenchurch-street, E.C. 








Tuer Sugez Canat.—The transit revenue collected by the 
Suez Canal Company in July amounted to 230,000/., as 
compared with 212,477/. in July, 1889, and 220,903/. in 
July, 1888. The aggregate collection to July 31st this 
year amounted to 1,583,942/., as compared with 1,629,157/. 
in the corresponding period of 1889, and 1,562,577/. in the 
corresponding period of 1888. 


CENTRIFUGAL Pumps IN SertEs.—One of the conven- 
tional methods for popular use of explaining the operation 
of electric lighting plants is to carry out the simile 
between the generation of electric energy and the pump- 
ing of water ; a comparison which, pes Mes very useful, 
is not under all circumstances exact. Such a method of 
pumping water as would conform to the conditions fur- 
nished by — in series is very rarely applied. A recent 
example of its application was shown in an instance where 
it was necessary to raise water 150 ft., the only appliances 
available for this purpose being a pair-of centrifugal 
pumps, either of which was not equal to raising the water 
toa height above 75 ft. It should be remembered that 
the operation of a centrifugal pump is due entirely to the 
centrifugal force of the water as it is revolving in the 
aa A case, but the water was raised to the required 
1eight by attaching the two pumps in series, the second 
one adding the necessary increment to the pressure which 
was received, and working in that way very satisfactorily. 

Cost or LiverrooL New Water Works.—From a 
return issued in connection with the Vyrnwy works for 
the Liverpool water supply, which were recently fully 
described by us, the total expenditure to June 30 was 
2,025,815/. 16s. 3d. The main items of this total are: 
Embankment works and works in connection with the 
reservoir, 533,816/.° 15s. 5d.; quarrying at Vyrnwy, 
201, 2627. 10s. 9d. ; pipe line, 979,599/. 12s. 3d. ; land and 
easenients, 281,265/. 12s. 6d. This gives a total of 
1,995,944/. 10s. 1d., of which 14,2617. 14s. 11d. was ex- 

nded during the first six months of the present year. 

‘o the cost of the works proper must be added 
24,5087. 1s. 9d., the charge for the ‘‘ maintenance of the 
Vyrnwy estate, including fencing, planting, alterations 
to, and rebuilding of farmhouses eal cottages, for which 
rents are paid direct to the treasurer.” An additional 
5363/7. 3s. 7d. has been spent on the Vyrnwy Hotel. 
Coming to details, the returns show that the masonry 
dam has cost 335,015/. 13s. 2d., permanent roads and 
bridges in connection with the reservoir, 53,7991. 14s. 5d. ; 
temporary accommodation works, such as workmen’s 
hall, hospital, provision stores, stables, offices, &c., 
17,4197. 16s. 8d. ; machinery of all kinds, 21,452. 10s. 3d. ; 
miscellaneous plant, such as wagons, carts, rails, &c., 
12,2571. 5s.; horses, 9387/. 8s.; engineering, 26,6451. 13s. 6d.; 
travelling and office expenses, 26,520/. 12s.; and general 
expenses, 12,343/. 3s. 3d. These are charges in connection 
with the reservoir and masonry dam only. In regard to 
other portions of the work the actual cost of quarrying 
has been 156,324/. 4s. 2d., 64,938/. 6s. 7d. having been laid 
out in providing the necessary machinery and plant, 
offices, workmen’s houses, rails, sleepers, and in covering 
travellin expenses. The main item in connection with 
the pipe es is the charge of 457,139/. 2s. 3d. for cast-iron 
pipes and tubes ; next to this comes 130,244. 7s. 10d. for 
vipe laying, 91,0577. 17s. 6d. for the Vyrnwy Tower and 
ieeas ‘unnel ; and 60,075/. 19s. 2d. for the Oswestry 
Reservoir and filter beds. The main item of charge at 
resent is the Mersey crossing, which involved up to the 
Sate of the return an expenditure of 3553/. 9s. 6d. It is 
not completed. The great water towers and reservoirs 
constructed along the aqueduct are finished. At present 
the supply to the city is small; but this is not due to 
want af water, but to the state of the pipes. 








Aue. 29, 1890. ] 


ENGINEERING. 





267 














‘*ENGINEERING” ILLUSTRATED PATENT 
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Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1882—1888. 

The number of views given in the ification Drawings is stated 
in each case after the price ; an none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics, 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Phancery-Lane, E.C., eit. personally, or by letter, enclosing 
amvuunt of Faye and postage, addressed to H. READER LACK, Esq. 

The date of the advertisement of the pti of a complet - 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a plete speci, y 
give notice at the Patent Office of opposition 








ification, 
to the grant of a 
Patent on any of the grow mentioned in the Act. 


STEAM BOILERS. 


10,659. W. P. Thompson, Liverpool. (4. Mason, 
Brooklyn, U.S.4.) Burning Coal and Hydrocarbon 
Fuel. (sd. 4 Figs.) July 2, 1889.—-According to this invention 
hydrocarbons are burnt in burners, arranged somewhat above the 
ashpit and a coal fire is maintained in the space above the burners 








by injecting air and pulverised coal. q@ is an ordinary return flue 
boiler, b the combustion chamber of the furnace, e the ashpit, 
J the flue, and g the bridge wall. h, i, j are deflectors of refrac- 
tory material. Coal dust is fed by a screw m into an air spout, 
from whence it is forced, by means of a fan / through an injector 
k. (Accepted June 4, 1890). 

17,246. J. Whittle, Bury,Lancs, Steam Boiler and 
other Furnaces (8d. 5 Figs.) October 31, 1889.—This inven- 
tion consistsin the employmentin afurnaceb of a steam nozzle a, 
which is supplied with steam from the boiler, and surrounded by 


Fug. 





























an air nozzle d extending some distance beyond it. Both nozzles are 
deflected downwards at their outlets. The air nozzle receives its 
supply, through a pipe provided with a damper g, from any 
part of the boiler-house. (Accepted July 9, 1890). 


GUNS AND AMMUNITION. 


12,442. C. Lamm, Stockholm. Waterproofing 
Cartridges. (8d. 3 Figs.] August 6, 1889.—The cartridges 
are fed into a chute D and roll down to the endless belt a, each 
succeeding pair of hooks a! whereof passing through the slots D1 
and underneath the lowermost cartridge in the chute raises it 
therefrom and conveys it to the starwheels ¢ by which it is in turn 
delivered to the spring clamps /f. After receiving the cartridge, 
the clamp passes on and the cartridge is conveyed into the water- 




















proofing bath B, in which the lower portions of the wheels d 
rotate. When each cartridge has passed through the bath it is 
rotated upon its axis as it is moved upwards, by means of the fric- 
tion wheels f+ and friction spring g, and is rubbed against the 
flexible plate 71. When each pair of clamps / again engages with 
the inclined surfaces h, they are — thereby, and the cartridges 
are successively delivered on to the hooks JU of the endless belts 7. 
The extremities cf the cartridges are then compressed by the 
Pistons n. (Accepted July 23, 1890). 


14,014. A. Greenwood, Leeds. Machinery for 
Manufacturing Metal Cartridge Cases. [lld. 4 Figs.) 
September 5, 1889.—This invention relates to mechanism for 
forming on the head of the case a flange or an extractor groove, 
and reaming the open end of the case. The cases to be operated 
upon are fed one by one into a travelling slide E, from which they 
are taken by a pair of spring tongs F and presented to a chuck C 
ready to be thrust therein. The case is thrust into the chuck and 
held there during the operation, by the advance of a horizontal 
pusher ¢. The chuck is titted with a band pulley C? for impart- 





ing rotation thereto, as the grooving cutter and the reaming 


tool ¢ are brought into operation. On the withdrawal of the 
pusher g a second pusher & presses against the open end of the 
case and thrusts it out of the chuck, discharging it into a receiver 



































below. 


__As the band pulley B* is driven, the movements of the 
feed slide, spring tongs, pushers, and cutting tools will be caused 
to proceed in proper order by means of cams on a cam shaft B. 
(Accepted July 23, 1890). 


14,637. C. O. Lawrence and H. Haley, Manchester. 


Gun Carriages. [8d. 4 Figs.) September 17, 1889.—The 
object of this invention is to obviate the necessity of unlimbering, 
and removing the horses from field guns, previous to firing. For 
this purpose means are provided upon the gun carriage for taking 
up the recoil. The frame of the carriage is of T-shape, the central 
member being connected at its free end to the limber axle d by a 
pivotc. Upona turntable gon the axle beam ha slide? is pivotted 
at g!, upon which is mounted the headstock j upon which the gun 
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is mounted. The slide, and consequently the gun, can be moved 
upon its pivot by means of the handwheel J, spindle 1, worm P, 
and worm segment m, and the gun can be trained vertically by 
means of a handwheel x, gearing 1, shaft n?, a worm, and a worm 
segment. Springs p are placed between the headstock j and the 
end of the slide i to take up the recoil. A pneumatic buffer 
cylinder q, fitted with a hollow piston 7, having air inlet 71 and 
valve is provided to prevent the springs p returning the gun 
too violently. (Accepted July 23, 1890). 

54. A.J. Boult, London. (//. Eichbaum, Boulogne-sur- 
Mer, France.) Pneumatic Guns. (8d. 10 Figs.) January 
2, 1890.—This invention relates to pneumatic guns, and consists in 
starting the projectile by admitting air or gas at a relatively low 
pressure, and after the projectile has travelled a certain distance 
along the barrel A, increasing the pressure. This is effected by the 
yi 1G i 




































projectile as it is forced down the barrel before the low pressure, 
pressing up the depending end of the latch I, thus turning it upon 
its pivot I?, and moving the lever I!, the rod H, and valve G. 
The result of the movement of the valve G is that the firing valve 
C is opened and the full pressure admitted to the barrel behind 
the projectile. (Accepted July 23, 1890). 


RAILWAY APPLIANCES. 


13,070. L. Soulerin, Paris. Railway Brakes. [8:. 
6 Figs.) August 19, 1889.—This invention relates to a quick- 
acting distributing valve for compressed air brakes, the com- 
pressed air from the brake pipe supplying the auxiliary reservoir 
by passing round the cup leathers of the pistons » and P of the 
valve and through channels r, rl. The pressure maintains the 
pistons p, 9, P, q!, and f in their highest, and the pistons J, c, d, 
and d! in their lowest positions, so as to preserve communication 





between the brake cylinder and the atmosphere. To apply the 
brakes gradually the pressure in the main must be reduced so 
that the pressures tending to depress p, g, P, andq! is less than 
the force which maintains the piston P, carried by the sleeve 19, 
in its highest —— and that the exhaust cannot take place 
— ‘through the driver's valve. This result is obtained by 
regulating the escape at this valve, so that the loss of pressure 
which would more the piston P may not act until there is a 
certain pressure in the brake cylinder. The pressure under piston 





f, controlling communication between the main, and the atmo- 
sphere then goes on increasing, and the pressure of the brake- 
blocks can be graduated as desired. To apply the brake suddenly, 
the driver’s valve is at once fully opened, causing the pistons 
Ps dr q@, and f to draw down the piston P before the passage g has 
en able to transmit any considerable pressure under piston /. 
The main then discharges through the outlet E. (Accepted July 
23, 1890). . 
14,028. J. W. White, Widnes, Lancs. Railwa 
Chairs. (8d. 6 Figs.] September 5, 1889.—This railway chair 
consists of a fixed jaw A abutting against one side of the rail E, 
a movable jaw B abutting against the other side of the rail and 
capable of sliding to and from the rail in guideways b* formed in 


Migd. — Fig.2, 
¢ Fig Big.2 
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the soleplate of the fixed jaw, and a fastening device D, which 
rests in a recess d! in the movable jaw B and has its lower end pro- 
jecting into a recess a? in the fixed jaw A. The fixed jaw A is 
secured to the sleeper C bya bolt c! and nut c?; c3 are bevel 
washers. (Accepted July 9, 1890). 


1832. H. S. Wainwright, Ashford, Kent. Self-Acting 
Window Blind Apparatus. (8d. 11 figs.) February 3, 
1890. — This invention relates to a self-acting window blind 
apparatus, such as is used for railway carriage blinds. The appa- 
ratus is of the kind in which the blind is pulled down by hand 
against the action of a spring 3, which is thereby coiled. The 
drawing up of the blind, when its lower edge is lifted, is effected 
by the reaction of this spring. The blind, when released, is re- 











tained in any position by a brake comprisinga ball 9, contained in a 
holderin the blind roller 1, and caused by a spring 13 to bear against 
a surface formed with indendations or recesses arranged in an 
annular row concentric with the blind roller. The spring 13 is so 
adjusted that it will allow the blind to be pulled down by hand or 
wound up by the spring 3, when the lower weighted edge is lifted, 
and will cause the brake to retain the blind in any position in 
which it isleft. (Accepted July 23, 1890). 


MACHINE TOOLS. 


13,771. W. Shapton, London. Weighing Appa- 
ratus for Cranes. [llid. 3 Figs.) August 31, 1889.—In order 
to be able to weigh a load lifted by a crane, the lifting chain E is 
caused, before it is led over the pulley N at the end of the crane, 
to pass partly around a pulley F carried by the ram of a small 





4 am 


hydraulic cylinder H — the jib O of the crane. The cylinder If 
is connected by a small tube with a pressure gauge, upon which 
the weight of the load is indicated. By this arrangement the 
weighing of the load is not affected by the luffing of the crane jib. 
The cylinder H may be upon the pillar of the crane instead of on 
the jib. (Accepted July 23, 1890). 


8948. G. H. Everson, Pittsburgh, Pa., U.S.A. 
Process of Cold Rolling Metallic Tubes. [(d. 3 Fiys.] 





June 10, 1890.—The process consists in placing inside the tube a 
mandrel of slightly less diameter than the tube and of somewhat 
greater length, placing lubricant between the mandrel and the 
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tube, and then passing the tube and mandrel through a pair of 
grooved rolls so as to reduce the diameter of the tube and elongate 
it at the same time that the surface of the tube is polished and 
finished. The tube is afterwards passed, without the mandrel, 
through a pair of rolls provided with a round groove. (Accepted 
July 23, 1890). 


14,522. J. Neilson and J. Whitelaw, Mossend, 
Mechanism for Turning and Feed- 

g Mills. (8d. 6 Figs.) Sep- 

tember 14, 1889.—In apparatus according to this invention double- 
armed oscillating levers D, D1, and single-armed levers D2, are used 
for tilting or turning the ingots on the rollers R. These tilting 


levers are actuated by toothed gearing c, cl, c?, and an oscillating 
horizontal shaft C and lever Cl, from cylinders E, on a carriage 
A, which is traversed to and fro on rails Z by the reciprocating rod 
and piston F! of a stationary double-acting hydraulic cylinder 
F. The tilting levers are mounted on short spindles D®, having 
bearings in the standards B, B on the carriage A. (Accepted 
July 23, 1890). 


J. Lo ore and W. L. Watson, London. 
Decorticating Rhea, Jute, and other Fibrous Vege- 
table Stems. [8d. 3 Figs.) May 12, 1890.—The stems to be 
treated are laid longitudinally on the apron F which is caused to 
travel close to the roller D by the roller F3. The apron carries the 
stems to the roughened rollers D and E, between which they are 
nipped and by which they are fed to the beater C. After passing 




















between the rollers D and E the stems are subjected to a succes- 
sion of blows from the blades of the beater C delivered on one 
side of the stems, the other side being su ported on the series of 
ridges of the roller D. The apron G, which is caused to travel 
in contact with the roller D by the roller G3, will remove any 
particles adhering to the roller D by rubbing them and conveying 
them out of the machine with the treated stems. (Accepted July 
23, 1890). 

9153. E. . Berlin. Moul Machines. [6d. 
6 Figs.) June 13, 1890.—This invention relates to a moulding 
machine in which the cylindrical parts of the pattern, fixed toa 
vertically moving carrier operated by hand, are drawn downwards 
out of the mould, whilst the conical parts of the pattern, attached 
to the moulding plate a@, are removed from the mould by raising 
the moulding-box f by means of a device operated by hand and 
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isting of a rotary crosshead p, q arran above a vertically 
bn —~- 4 g crosshead + ated to > d, The cross- 
head p 7 is 80 arran that in one position the spindles r for 
lifting the moulding-box, will not be operated when the carrier is 
ms | or lowered, whilst in the other position it will lift the 
moulding-box f by means of the spindles r when the carrier d 
makes its upward movement. (Accepted July 23, 1890). 











MISCELLANEOUS. 

10,773. A. Heald, London. Gas Lamps. [6d. 2 Figs.) 
July 3, 1889.—The object of this invention is to simplify the con- 
struction of gas lamps suitable for use with mantles for incandes- 
cent lighting, and to render them less liable to light back than has 
heretofore been the case in such lamps when constructed in the 





usual manner with an ordinary Bunsen burner and a gallery. The 
improved construction and arrangement of parts comprises a 
tubular chamber having its upper part 2 of smaller diameter than 
its lower part 1, with air-holes 4 in the bottom, and a perforated 
disc valve 12, whereby the air admission can be regulated, anda 
gas supply nipple 10 having one or more gas inlet openings. (Ac- 
cepted May 7, 1890). 


11,076. M.Longle, Heuseux, Belgium. Faste 
for Miners’ Safe ‘Lamps. (8d. 8 Figs.) July 9, 1889.— 
The improved fastening device comprises a screw bolt a to fasten 
the oil reservoir and upper part of the lamp together, having a 
squared part a%, a collar al capable of a rotary movement about 
the axis of the bolt, and of greater diameter than the diagonal of 
the squared part a, and a shoulder o. When in use this screw 
bolt is at the inner end of a keyhole b that extends downwards to 
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the base of the lamp. The fastening device is operated by means 
of a key consisting of a cylindrical stem c having a tubular portion 
at its free end for the reception of the end a¥ of the screw-bolt a, 
lateral holes, and external longitudinal grooves ¢ extending to 
the tubular portion, and provided with — that are placed 
in the grooves, a sliding collar to which the springs are con- 
nected, and a sleeve y arranged to slide on the key stem and com- 
press the springs so as to grasp the screw bolt. (Accepted May 21, 
1890). 


11,565. J. Childs, London. Purification and Col- 
lection of Carbonic Acid Gas. [8d. 3 Figs.j July 19, 
1889.—This apparatus is designed to be used in the purification 
and collection of carbonicacid gas prior to its being used for aérating 
soda water. A is the purifier formed of slate and closed at the top. 
Across the interior, perforated shelves B are fixed, and in front of 
them removable slate doors C are eo one to permit of dry 
crystalline soda being placed upon the shelves. D is an outlet to 





























the gas forcing pumps and Ean outlet to the storage bag F, which 
issuspended by acord passing over pulleys carriedby a frame H, the 
weight of the being counterbalanced by a weight I. The gas 
enters the purifier and circulates therein in contact with the 
purifying material whereby it is dried and purified before entering 
the bag. The soda gradually becomes liquefied and can be drawn 
off from the bottom of the purifier by the cock G. (Accepted May 
28, 1890). 


13,981. S. C. Hauberg, Copenhagen. Centrifugal 
Drums for Separa (8d. 11 Figs.) September 5, 
1889.—Fig. 1 is a vertical section through a drum having a skim 
milk outlet @ with pipe e and a cream outlet b opposite to each 
other. c isa radially placed unperforated vane or partition, which 
cuts quite through theliquid layers. d is another radial parti- 
tion —— with holes, and which may reach right into the 
liquid layers. fis a funnel, which receives the new or full milk 
and conveys it into the body of the drum bya pipeg. The skim 
milk outlet pipe e is provided with a regulating screw. Fig. 2 
shows how the liquid layers move when the milk entering the 
drum by the pipe g and being subjected to centrifugal action, sepa- 





rates into skim milk and cream, and moves towards the outlets. 
When the outlets are on opposite sides the layer 1 of skim milk 
and the layer 2 of full milk move forward as shown by the arrows 


towards the milk outlet h, whilst the cream layer 3 moves towards 
the outlet 7 in opposite directions in the two halves of the drum. 
(Accepted May 7, 1890). 


12,432, J.L. Huber, Hamburg, Germany. Vari- 
able Speed . (8d. 10 Figs.] August 6, 1889.—This 
apparatus comprises a belt pulley a which is firmly connected with 
a toothed wheel b and is adapted to turn with the latter loosely 
upon its shaft c. Upon the nave of the pulley is arranged a brake 
pulley f, provided with a rim f1 extending over a grooved collar g 
on the belt pulley a, and a pin / carrying a spurwheel ¢. This 
wheel ¢ gears with teeth on a wheel & fixed to shaft c and with the 
wheel b. In the rim f1 are provided bracket claws pivotted on 


pins. The claws are pressed into the grooved collar g by springs. 
As long as the brake band is not —. the belt pulley a and 
brake pag dd are coupled together, but on the brake band p being 
— by a lever, the claws are raised and the grooved collarg 
liberated. The brake pulley J, 1 will now be fixed and the move- 
ment of the pulley @ will be transmitted by the wheel b to the 
wheel i, and then to the internally toothed wheel k and its shaft c. 
If the wheel k and the belt pulley a are to rotate in the same 
direction, a second intermediate wheel must be introduced. (Ac- 
cepted July 23, 1890). 


20,381. C. W. Summerskill, Hockley Heath, War- 
wick. Fire Alarm, (8d. 7 Figs.) December 18, 1889.—e, ¢ 
are flat air chambers with corrugated walls carrying a pin hk, which 
is adapted to be brought into contact with a screw pin k by the 
expansion of the air within the chambers e, whereby an electric 


circuit is closed and an alarm is given. The instrument can be 
made to operate at any predetermined temperature by setting the 
screw pin & at a greater or less distance from the pin h by placing 
the hand J (which is fixed on the screw pin k) over the correspond- 
ing gd of temperature marked on the dial g. (Accepted May 
21, 1890). 

4688. T.B. Potts, Columbus, Ohio, U.S.A. Detach- 
able Pipe Couplin: (6d. 3 Figs.) March 25, 1890.—With 
this pipe coupling no solder, cement, or packing is required. The 
improved coupling comprises two internally corrugated rings ¢, c, 
having tapered ribs c? externally, and being longitudinally spli 
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or divided diagonally. The rings ¢, c are placed on the respective 
ends of the pipes to be coupled, and are drawn firmly together by 
means of the coupling nut a and sleeve b, the interior tapered por- 
tions a1, b1 of the latter parts riding up on the inclined ribs c* of 
the rings. d isacore pipe necessary when coupling lead pipes. 
(Accepted May 21, 1890). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, 
reports of trials of patent law cases in the U: ted States, may be 
consulted, gratis, at the cffices of Enemmmrine, 35 and 36, Bedford- 
street, Strand. 





Russtan Rartways.—A Russian imperial decree orders 
the purchase of the Tamboff and Kozloff Railway by the 
Russian Treasury. Hitherto the line has been i _ 
hands of a private company enjoying a guarantee 0 
interest Hd provinces of Tamboff and Kozloff. By 
the terms of the purchase now being carried into effect, 
the shares in the company are to be exchanged for 
Russian 4 per cent. bonds. The Russian Government 
proposes to commence working the line at once. 
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THE SAULTE STE. MARIE CANAL. 


Tue Iron and Steel Institute will visit the Saulte 
Ste. Marie Canal on the 21st October, and will then 
see what has been termed ‘‘the finest piece of 
engineering work in the world of its class,” and 
witness a traftic which for immensity is regarded as 
sufficient to excite the envy of a nation. 

There may be room for a difference of opinion on 
the former point ; but when it is remembered that 
the traffic through the canal is considerably greater 
than that passing through the Suez Canal, the latter 
point will readily be conceded. The canal is on 
the United States territory, and connects with 
various American waterways ; but it forms an im- 
portant link in the system of Canadian canals. 
The inland canal and lake system of Canada, to- 
gether with the United States canal at the Saulte 
Ste. Marie, forms an unbroken water communication 
for vessels up to 2000 tons—200 ft. by 44 ft. by 
12 ft. draught—between Duluth at the western 
extremity of Lake Superior and the Straits of 
Belle Isle at the mouth of the St. Lawrence 
River, a distance of 2384 miles, which is greater 
than the ocean which separates this continent from 
America. Belle Isle is 2234 statute miles from 
Liverpool. The difference in level between Lake 
Superior andthe St. Lawrenceat Montrealis slightly 
over 600 ft., and fifty-five locks are required to 
overcome this, while the mileage of the canals, 
exclusive of lakes, is only 71. There are therefore 
2312 miles of open navigation on the lakes. Lake 
Superior, the largest body of water in the series of 
lakes, is 390 miles in its greatest length, 160 miles 
is its greatest breadth, and covers an area of 32,000 
square miles. The average depth is said to be 
900 ft. The ordinary locks on the Canadian 
canals are only 270 ft. long and 45 ft. broad, the 
depth of water on sill being about 14 ft., and the 
size of trading vessels is thus prescribed, although 
vessels for trading on the lakes have been taken 
through in halves and rivetted together again on the 
lakes. It is, however, with the Saulte Ste. Marie 
Canal we have to deal, since the Iron and Steel 
Institute will only inspect it, notwithstanding the 
temptations of scenic attractions and American 
hospitality and the thirst for scientific experience. 

The River Ste. Marieextends from Lake Superior 
to Lake Huron, through a beautifully wooded 
strath, 75 miles long, and the journey down it will 
be enjoyed, for the district is rich in historical 
associations and legendary lore. The difference 
between the levels of Lake Superior and Lake 
Huron is about 20 ft., and nature overcame this by 
the Falls of Ste. Marie, near the town of Ste. 
Marie, oras it is facetiously called by the American, 
‘Susan Mary.” The town was established about 
220 years ago, in association with a chapel where 
pious Jesuits laboured to convert the Indian. The 
narration of the history of the place is not neces- 
sary in this article. Those interested will find it 
in an article in a previous volume (ENGINEERING, 
vol, xxxvii., page 497). 

The finding of iron and copper in the Lake 
Superior district resulted in the inauguration of the 
shipping trade. In 1835 a small vessel of 112 tons 
commenced running, and before 1850 five steamers 
and several schooners had been ‘‘rolled” along 
the portage road between the lower and upper 
levels of the river. The United States then gave 
the State of Michigan a large tract of land on con- 
dition that the people would build a canal round 
the falls. The State agreed to do this, and work 
was commenced. This canal, since enlarged, had 
two locks, each 350 ft. long, 70 ft. wide at the top, 
and 61 ft. at the bottom of the chamber, the gates 
being 70 ft. wide, but it could not accommodate 
vessels with a greater draught than 11} ft. The 
cost of the old canal, which is still in use, was 
about 200,000/., but the length is only about one 
mile, and in that distance about 18 ft. are over- 
come, 

In the first year the canal was opened, from 
June 18th to the end of the year, the freight which 
passed through was a trifle over 100,000 tons, repre- 
senting dues totalling about 880/., and this increased 
in 1864 to 400,000 tons, equal to nearly 70001. 
From this time the traffic rather decreased, the 
small size of the locks telling against the revenue. 
In 1870, when there was a recovery, the freightage 
totalled 700,000 tons, equal to 8400/., and in 1878 
the total freightage which passed through was 
1,667,136 tons, carried by 1091 sailing vessels and 
2567 steamers, the revenue being nearly 10,0001. 

The necessity for larger locks having been 





thoroughly demonstrated by increased traflic, new 
works were constructed and opened in September, 
1881, the property in the mean time having been 
transferred from the State of Michigan to the United 
States. Congress, on becoming possessors, voted 
600,000/. to deepen and widen the passage as well 
as to build the new lock. This work took seven 
years to accomplish. The upper reach of the 
new canal is 5500 ft. long and the least width 
108 ft., while the width at the upper entrance is 
500 ft. There is one lock 515 ft. long inside the 
chamber, and 80 ft. wide. It is 60 ft. wide between 
the gates, and 39} ft.-in total depth to the main 
floor. There is at lowest water 16 ft. on the lower 
mitre sill, and the total lift varies from 16.8 ft. 
to 18.6 ft. The gates are not set opposite to 
each other, but on parallel axes 20 ft. apart, 
which accounts for the width between gates being 
60 ft., while there is a width of 80 ft. in chamber. 
The difference is met by reverse curves on either 
side. Below the main floor are two culverts 9 ft. 
deep and 8 ft. wide, running the entire Jength of 
the dock and opening outside and above the upper 
gates, and along the top of these, spaced 8 ft. 
apart, are circular openings 5in. in diameter at 
the top, and larger on the underside. The lock is 
filled through these culverts and the water comes 
in so evenly that there is no perceptible current, 
so that several vessels of different sizes lie together 
without any undesirable motion. The lock is 
emptied by other culverts running under the 
lower gates and discharging the water some dis- 
tance below them. Everything in connection with 
the flow and stoppage of the water, and the move- 
ments of the gates and the valves, is regulated by 
hydraulic machinery, which is itself worked by 
the natural fall of the water. The initial pressure 
afforded by the accumulator is about 600 lb. to the 
square inch. It takes about 14 minutes to close 
the upper gate, 74 minutes to empty the lock, 
and 14 minutes to open the lower gate—in all 
about 13 minutes, which indicates the great efli- 
ciency of the plant. There are men constantly in 
attendance to berth the shipping and work the 
machinery, and although the expenses of main- 
tenance and repairs exceed annually 6000/., the 
Government has liberally thrown the canal open to 
all nationalities. The new canal cost about half a 
million sterling. 

It is indicated in the programme of the Iron and 
Steel Institute that opportunity will be afforded 
for inspecting the traffic. It is enormously great 
and has grown steadily since the new canal was 
constructed. It is noteworthy, too, that there was 
a decided increase in the average size of the vessels 
in use. In 1883, two years after the opening 
of the new locks, all but 11 per cent. of the 
vessels passing through the canal were larger than 
could have passed through the old locks. In 1882 
the number of vessels passing through the new 
lock under the new free canal system, was 4774, 
with a tonnage of 2,468,088 tons. In that year 
there were carried 29,256 passengers, while 
cargoes totalled 430,186 tons of coal, 25,409 
tons of copper ore, 987,060 tons of iron ore, 
92,770 tons of mauufactured iron, 344,046 
barrels of flour, 4,201,985 bushels of grain, 
82,783,000 ft. of sawn lumber, 176,612 barrels 
of salt, the total being over 2,000,000 tons. The 
largest single load was 2100 tons, and there were 
several vessels that measured 2000 tons. In 1886 
the number of vessels using the canal was 7424, an 
increase of 38 per cent. over 1885, and 2700 more 
than in 1882, while the number of lockages were 
only 1000 more—3593 against 2572 in 1882. Ton- 
nage showed an increase of about 125 per cent., coal 
of 150 per cent., while there were five times more 
flour and grain sent through than in 1882. Other 
commodities had also increased, but passengers, 
as was to be expected with the improvement in 
railway facilities, showed a decrease. In 1888, the 
last year for which figures are available, 7803 
vessels used the canal, of which number 5305 tons 
were steamers, and the average cargo carried showed 
an increase on the previous year of 40 per cent., 
the total freightage being 6,411,000 tons of 2000 Ib., 
including nearly 19,000,000 bushels of wheat, 
2,190,000 barrels of flour, over 2,500,000 tons of 
timber, and about 2,250,000 tons of coal. The in- 
crease on six years in vessels is therefore over 
3000 in coal, 2,250,000 tons against 430,000 tons ; 
in grain five times the quantity, and in other 
materials in a corresponding amount. Iron ore 


‘|does not show the same proportionate increase. 


This enormous development is the more remark- 





able when it is borne in mind that the canal only 
opens generally on May Ist and closes at the 
end of November. There has been a great de- 
velopment of trade, and the judicious course taken 
by the Government in making the canal free has 
helped it forward. 

Again the lock has proved inadequate for the 
enormous traflic. Four vessels of average size—in 
some cases six—can be locked through together, 
and under the most favourable conditions it might 
be that about 3000 could be passed in a month of 
thirty-one days, but it is impossible to arrange so 
that four vessels will always approach either gate 
together, and now the inadequacy has been im- 
pressed on the States Government, with the resuit 
that already the construction of a lock 800 ft. long 
by 100 ft. wide throughout, with 21 ft. of water at 
the mitre sills, has been commenced, the esti- 
mated cost being nearly 1,000,000). This new 
lock is to occupy the site of the two locks of the 
old canal. 

The Canadian Government are also moving in the 
matter. They have quite as great an interest as 
America in the development of the trade in the 
lake districts, and the question has been subject of 
consideration for about forty years. In 1852, at 
the request of the Government, surveys were made 
with a view to the construction of a canal at Ste. 
Marie ; but on the Canadian side of the river. It 
is noteworthy that while the village on the Ameri- 
can side is indicative of activity and prosperity, 
that on the Canadian side ‘‘ néver grows any older, 
never alters, never grows larger, but preserves 
from year to year the same grey still look and Rip 
Van Winkle sleepiness that it always had.” In 
1871 the Canadian Canal Commissioners recom- 
mended the construction of a canal; but it was 
only two years ago that the work was actually 
placed under contract. There is to be a lock on 
the Canadian Canal 600 ft. long between the gates, 
85 ft. wide, and narrowed at the gates to 60ft. on 
opposite sides. The depth of water is to be 18 ft. 
The members of the Iron and Steel Institute will 
therefore not only see the present canals, but will 
learn much about the largest canal lock yet de- 
signed, that for the American Government, and 
will also, we hope, hear of some colonial activity. 





MODERN FRENCH ARTILLERY. 
No. XXXIV. 


Tur Canet System oF Quick-Firing Guxs— 

continued, 

Tue Revue d’Artillerie of Paris published a very 
complete notice of the Canet quick-firing guns, that 
were shown by the Forges et Chantiers de la 
Mediterranée last year at the Paris Exhibition, in 
the Pavilion of the Ministry of War; amongst 
these was an extremely interesting installation 
that was only very briefly described—a 15 centi- 
metre gun of the quick-firing type mounted on its 
carriage and completely equipped with electrical 
devices for working it. The arrangement was a 
very suggestive, as it was a very novel, one ; many 
able engineers in France, in England, and in 
America, have advocated the use of electricity on 
ships of war as the most convenient means of 
transmitting power, and for a long while the 
Forges et Chantiers Company, at their Toulon 
works, have experimented with this system, and 
have even substituted it on a large scale for 
hydraulic transmission. The exhibit of the elec- 
trically-worked Canet gun at Paris last year is 
likely therefore to have an historical interest as 
well as a scientific value. 

The mounting of this gun is a central pivotted 
naval carriage, and consists of three parts—the 
carriage, properly so called, the underframe, and 
the baseplate. In order to reduce as far as possible 
the strains upon the deck that are caused by firing, 
and which in guns of this calibre are very con- 
siderable when so frequently repeated, the slides 
of the underframe on which the carriage rests, are 
made horizontal. By this arrangement the mount- 
ings of relatively large guns can be secured to com- 
paratively light decks. A hydraulic brake with 
the Canet central counter-rod arrangement sets 
somewhat narrow limits on the recoil, and the gun 
is brought back to firing position by means of the 
recoil energy stored up in a series of springs. The 
gun is trained for elevation in the usual manner, 
that is to say a toothed sector is actuated by 
means of a pinion and Canet differential gear ; this 
arrangement has, however, certain modifications 
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15-CENT. (5.90-IN.) CANET QUICK-FIRING GUN WITH ELECTRICAL TRAINING GEAR. 
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Fig. 382. GENERAL VIEW OF GUN 
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Fic. 383. View OF ELECTRIC MOTOR AND ELEVATING GEAR. 


ordinary hand gear substituted. The motor that/ normally, is from 30 to 35 kilogr. (217 to 253 foot- 
supplies the energy for training in elevation, weighs | pounds) with a current of 6 ampéres, and on an 
28 kilos. (61.6 lb.) ; that for training in direction, | emergency, and 70 kilogr. (506 foot-pounds) with a 
33 kilos. (72.6 Ib.). The effort required for the current of 12 ampéres. The larger motor furnishes, 
former work is considerably less than for the latter, | under similar conditions, 45 kilogr. (325 foot-pounds) 
as the gun is almost balanced on its trunnions, | of work, with a current of 7 ampéres, and 90 kilogr. 
The difference of potential at the terminals of the (657 foot-pounds) with a current of 15 ampéres. A 
electric motors is in each case 70 volts; it is more difference in potential of 70 volts was adopted as 
convenient to work them with the same energy of 
current and to insert resistances in the circuit of | 
the dynamo used for elevating the gun. The power | 
developed by the smaller dynamo, when working 


a standard, because the gun and carriage are de- 
signed for use on board ship. In the French Navy, | 
from 65 to 70 volts is the standard current in use 
for electric lighting, and the dynamos employed | 





for this purpose can thus furnish current suitable 
for the electric motors on the carriage. At the 
Paris Exhibition a different arrangement was 
adopted, as it was not possible to take the current 
from the electric lighting circuits, and recourse 
was had to accumulators. Want of space and 
other unfavourable conditions made it impos- 
sible to show the system to good advantage, 
and in consequence of this the motors were 
worked only to about one-half their normal 
energy. The accumulators employed were those 
on the Commelin and Desmazures system. These 
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accumulators consist of copper and zinc plates 
le in an alkaline bath ; the positive plate is 
ormed of porous copper, and the negative, of a 
metallic cloth made of tinned iron wire. The bath 
consists of a concentrated solution of zincate of 
potash. When these batteries are being charged 
by passing a current through them, the porous 
copper absorbs the oxygen and is transformed 
into a sub-oxide of copper ; the zine is deposited 
on the iron gauze, and the potash remains 
free in the solution. During the period of dis- 
charge, the zinc is decomposed in the water and 
takes up the oxygen, restoring itself with the 
potash into a solution of zincate of potash ; the 
sub-oxide of copper is reduced by the hydrogen set 
free by the decomposition of the water, and is 
restored to its original condition of porous copper. 
The plates so arranged do not require any pre- 
liminary formation, and as they resist chemical 
action extremely well, they are very durable, and 
are not liable to be broken down by mismanage- 
ment of the battery. It is this type of accumulator 
which is in use on board the submarine torpedo 
boat Gymnote, that was built at Toulon. The first 
experiments with them were very satisfactory, and 
the various difficulties common to all the devices 
of this nature for storing energy were practically 
overcome. At the Exhibition the installation 
used for furnishing power to work the gun mount- 
ing we have described, consisted of 45 cells arranged 
in three groups of 15 accumulators, each of which 
gave about .75 of a volt ; each group being coupled 
in tension gave an electromotive force of about 12 
volts, and by connecting the three groups in the 
same way 36 volts were available. In charging 
these batteries a mean current of 7, and a maxi- 
mum of 15 ampéres was employed ; in discharging, 
the current ranged from an average of 12 to a 
maximum of 25 ampéres. The total capacity was 
200 amptre-hours for each cell, or about 160 
watt-hours. The current was distributed by 
means of a four-way commutator placed on the 
left-hand frame of the carriage above the motor 
used for training the gun in elevation. Graduated 
tables were provided against which the levers that 
controlled the movements of the gun moved and 
indicated the angles, both vertical and horizontal, 
through which the gun and carriage were trained. 
By this arrangement both operations for elevation 
and direction can be performed simultaneously, 
and the man laying the gun has only to follow the 
motion, which is entirely under his control. 

In his original design M. Canet introduced a 
series of rheostats into the circuit so as to obtain 
four different speeds of the motors at will. At the 
Paris Exhibition there were only three speeds 
available. In this arrangement the wires from the 
accumulators were so laid that the current from 
one, two, or three groups, could be thrown at will 
into the motors ; in the latter case the maximum 
energy was obtained corresponding to 35 or 36 
volts, a quantity considerably less than was re- 
quired to develop the full efficiency of the motors. 
In spite of this imperfect installation, which was 
unavoidable from the local conditions, the device 
gave very satisfactory results and attracted con- 
siderable attention. Especially interesting in this 
arrangement is the facility given for training both 
in direction and elevation at the same time, as it 
is obvious that the work of laying the gun can be 
carried out far more promptly, and the rapidity of 
fire can be thus largely increased. 

Fig. 382 is a agg view of this gun and its 
mounting, and Fig. 383 is an enlarged view 
showing the motor, and the mode of working the 
commutator for regulating the speed. Figs. 384 
and 385, page 274, show the breech mechanism of 
this gun as well as the electric motor. 

We stated at the conimencement of this article 
that the substitution of electricity for hydraulic 
power is a problem that is now very seriously 
occupying the attention of prominent naval 
architects. Several applications have been made 
in this direction on a small scale in the United 
States, and Mr. Maxim has also been working on 
the same problem. The special application to a 
quick-firing gun by M. Canet last year at the Paris 
Exhibition was, we believe, the first practical 
example in this direction shown to the public ; but 
before that date the problem was well advanced, 
and at the La Seyne works of the Forges et 
Chantiers de la Mediterranée, a very important 
application of the system is almost complete. This 
is no less than the abandonment of hydraulics in 
favour of electricity for working the gun turrets of 
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Havre. 
| 
Round. — of Kind of Powder. | Weight of Charge. Initial Velocity. Pressure. Remarks. 
| Ib, |kilos, Ib. kilos. ft. metres | tons per | kilos. per 
| sq. in. (em.)? 
1 28.66) 13 C.2 special 8.82 4 1854 565 13.325 2100 
4 28.66) 13 BN 11.0 5 2093 638 20 001 3150 |Meanof two shots. Test 
| | of gun under high 
| | pressures. 
6 28.66) 13 P. B.3 S. special 11.0 | 6 2218 676 7.619 1200 /Mean of two shots. 
10 = 28.66) 13 os Me 15.4 | 7 2329 710 16.509 | 2600 | 
11 28,66} 13 - 165 | 7.5 2405 733 18.413 | 2900 
13 = 28.66} 13 » * 16.5 7.5 2378 725 16.508 2600 
14 28.66, 13 - sm 17.31 7.865 2428 740 19.682 3100 | Testing strength of gun. 
15 28.66) 13 B.N. smokeless 5.29 2.400 1850 564 6.349 1000 
16 28 66) 13 » ” 6.17 2.8 2011 613 8.254 1300 
17 28.66) 13 os * 7.05 8.2 2247 685 10.158 1600 
18 28.66) 13 a ” 7.72 3.5 2437 | 743 14 222 2240 
20 28.66) 13 * ‘s 8.38 3.8 2562 781 15.873 2500 | Mean of two shots, 
22 | 28.66 13 “* - 8.60 3.9 2628 | 801 16.826 2650 2s ne 
28.66) 13 - ‘ 7.94 3.600 2490s 759 17.65 2780 | Improvedcrusher gauges 
used in obtaining pres- 
| sures. 
28.66 13 +3 7 8.18 3.710 | 2556 779 «| 17.97 2830 33 _ 
| 28.66, i ee 8.38 | 3.300] 9572 7st | 19.62 | 3090 t é 
| 28.66 13 ¢ 5 8.16 3700 | 2559 780 18.16 2860 “ * 
| 28.66) 13 ” * 7.94 | 3.600 | 2238 682 11.75 1350 se “ 
| 28.66) 13 ne *” 8.82 | 4.000 2356 718 13.52 2130 cs 
| 28.66) 13 pe . 9.48 4.300 | 2536 773° «| «16.64 2620 ie is 
| 28.66) 13 ‘s 5 9,92 4.500 2615 797 18.09 2850 = - 
|28.e8) 13 |, a 9.92 | 4.500] 9615 797 | 18.03 | 2340 . 2 


























N.B,—With the velocity of 2628 ft. in the last round the muzzle energy was 1378 foot-tons, and the shell would have pierced 9.45 in. 


of wrought iron at the muzzle, or about 2} the calibre of the 


gun. So far as we know there is no other gun giving so high an 


initial velocity as this, or so great a penetration per inch of calibre, except the 15 cent. quick-firing Canet gun. 


TABLE XXXVIII.—Fininc ExperIMENTS MADE IN Marcn, 1890, witH A 15-Cent. CANET QuICK-Firinc Gun. 


























Weight of Shell. | Kind of Powder. | Weight of Chews! Muzzle Velocity. Pressure. REMARKS, 
Ib. kilos Ib. | kilos. | ft. | metres | tons per | kis. per 
H . in. | sq. em. 
88.84 40.300 B.N. @ 17.64 8 1667 508 13 650 |Fired by electricity. 
88.84 40.300 = 22.05 10 1962 598 6.22 980 |Special crusher gauges used for 
getting pressures, 
88.62 | 40.200 ‘7 26.45 | 12 2303 702 11.81 | 1860 ~ be 
89.29 | 40.°00 % 28.66 | 13 2428 740 13.65 | 2150 - ss 
88.84 | 40.300 * 31.97 14.5 2602 793 16.76 2640 ne rs 
88.62 | 40.200 + 31.97 14.5 | 2674 815 16.82 | 2650 " 2 
88.62 | 40.200 ‘ 30.86 14 2670 814 17.33 | 2730 mA a 
88.84 | 40.300 » 33.07 15 2749 838 18.41 2900 Tests for strength of gun. 
88.84 | 40.300 * 33.07 15 2746 837 18.54 2920 is m 
88.18 40 B.N. 8B 17.64 8 1811 552 6.60 1040 
88.18 40 ” 25.35 11.5 2467 752 16.03 2524 
88.18 40 ” 26.45 | 12 2605 794 19.81 3120 |Tests of strength of gun. 
88.18 | 40 BN. a 31.97 | 145 | 9776 | si¢ | 18.30 | 2881 
88.18 | 40 = 33.07 | 15 2880 878 20.82 | 3280 ae ¥ 














At the muzzle velocity of 2880 the shot would have perforated a plate of wrought iron the thickness of which is 3} times the 
calibre of the gun. 


three ships of war; the French Admiralty is also 
turning its attention to the same subject. We 
believe that in France, especially in arsenals and 
shipbuilding yards, the transmission of power by 
electricity has found a larger application than in 
this country, for working cranes, travelling bridges, 
&c. The solution of this important problem 
cannot fail to attract great interest, for the results 
involved are of the highest possible importance. 
It is evident that if electrical power can be relied 
upon, and the disadvantages attending its use over- 
come, that it presents great advantages as regards 
first cost and ease of maintenance and control, 
as compared with water power. It seems, indeed, 
most probable that the departure exhibited by M. 
Canet last year will have ener consequences than 
he imagined at the time when he designed the 
apparatus for electrically raising, lowering, and 
turning his 15-centimetre quick-firing gun. 





THE INTERNATIONAL CANAL 
CONGRESS. 


(Concluded from page 238.) 

THE next subject taken was a paper contributed 
by Messrs. W. H. Bailey and A. C. Hurtzig, 
explanatory of a recorder for indicating the velocity 
and quantity of water pumped into the Alexandra 
Dock, Hull, in order to maintain its level. Itisa 
very ingenious and effective apparatus, but being 
designed for a special and particular purpose does 
not offer any features of general interest. 








On the subject of dredging and dredge plant a 


very complete and interesting paper is contributed 
by Mr. A. C. Schonberg (London.) 


DrepGine Prant. 
Theauthorsays thattheincreasing sizeand draught 
of vessels, and the growing necessity of econo- 
mising time by enabling the largest vessels to enter 
and leave ports at all states of the tide, have brought 
the question of dredging prominently to the front, 
and remarkable improvements have been made. 
That the question is of great importance will be seen 
from the fact that in six harbours in Great Britain, 
selected promiscuously, the average expenditure 
for dredging amounts to 25 per cent. of their total 
revenue. The following Table gives the details: 























to 
Ze 
3 av yey g F 
a. | os Period, 
Harbour. a $8 gid S Year ending 
s | 8P2| 52 
fom ia = 
£ £ 
Cork... ...| 88,738 | 7034 18 | July 31, 1889 
Londonderry ...! 21,890 | 5509 25 | Dec. 31, 1889 
Ipswich ... ...| 15,000 | 2750 18 | Mar. 25, 1890 
aterford ...| 14,040 3518 25 | Mar.31, 1890 
Great Yarmouth 11,704 2521 21 | Mar. 25, 1890 
Warkworth ef 5,130 | 3135 | 61 | June30,1889 


The author went on to give a history of dredging 
operations from the earliest record to the present 
day, and gave data with regard to some notable 
dredging operations inthe United Kingdom. There 





are some 300 harbour, dock, river and canal 
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authorities in this country, all carrying on dredging 
operations of more or less magnitude, of which the 
Clyde, the Tyne, and the Tees are the more impor- 
tant, and full particulars were given with regard 
to quantity of material dredged, expenditure, ton- 
nage, dredging machinery, and results. It appears 
that while on the Clyde in 1780, the total revenue 
was only 15151., it had risen in 1889 to 331,4931., 
the expenditure between 1770 and 1889 having 
been for dredging and new works, 1,617,5991. ; 
during 1889 there had been dredged 1,530,560 
cubic yards, with an expenditure of 38,6671. 

Between 1844 and 1889, or a period of 45 years, 
with 590,095 working hours, about 32} millions of 
yards had been dredged, or an average of 782,339 

ards. In 1869 the tonnage entering the Clyde was 
1,916,516 tons, in 1889 it amounted to 3,410,591 
tons. 

In the Tyne improvements were commenced in 
1808, but little was done until 1825. Since 1838 
the Commissioners have dredged 86,901,108 tons of 
material, and since 1850 they have spent 271,0391. 
in dredge plant, and 1,557,0361. in dredging, or a 
total of 1,828,075/. In 1889 the dredging plant 
raised 2,090,814 tons of material, at a cost of 
3.59d. per ton. In that year 14,757 vessels, 
with a gross tonnage of 6,914,392 tons, entered the 
Tyne, the gross revenue being 293,615/. These 
figures do not include the Tyne Dock belonging to 
the North-Eastern Railway Company. 

In the Tees between 1845 and 1889, there were 
dredged 24,565,974 tons of material, during 1889 
alone 1,003,130 tons, at a cost of 4.5d. per ton ; 
6006 vessels, with an aggregate tonnage of 
2,024,196 tons entered the ports of Middlesbrough 
and Stockton, and a revenue of 70,0621. was 
collected. 

Referring to some other harbours, the author 
stated that two 800-ton hopper dredgers at the new 
channel into Belfast Lough, raised during a period 
of 55} months, and carried 10 or 11 miles to sea, a 
total of 5,574,424 tons, at an average cost of 3.10d. 
per ton. 

At New York Harbour, during four years, over 
2} millions of cubic yards were removed from the 
sandbanks in front of the harbour. 

Upon the ship canal between Quebec and 
Montreal, dredging operations were carried on, 
giving in 1850a depth of 11 ft., and in 1888 of 
274 ft. in the channel, the quantity dredged in the 
latter year being 6,975,889 tons. The total cost of 
the work was3,000,000 dols. and the distance dredged 
was 40 miles. The results of this work are shown 
in a table, which gives data for a number of years, 
commencing with 1850, when the total ocean and 
inland tonnage amounted to 46,867 tons, and ending 
with 1889, when the same amounted to 1,892,225 
tons. Other examples were given, also notes with 
regard to dredging plant used in France, America, 
and England, and full description of the dredgers 
used. The author gave a table, from which it 
appears that while the cost of stationary dredging 
is about 3.74d. per ton for all charges, that for 
hopper dredgers is only 2.76d. per ton, and he con- 
cluded with an appeal that a select committee may 
be appointed to consider the whole question of 
the conservancy of the Thames, where the varying 
depths in the river bed proves a hindrance to the 
fullest development of which the port of London 
is capable. 

Mr. Andrew Brown gave some particulars of 
dredgers constructed by his firm, and mentioned 
incidentally that they had just finished a hopper 
dredger for the Manchester Ship Canal to commence 
operations upon the channel in the estuary of the 
Mersey leading to the Eastham Locks. She has a 
carrying capacity of 900 tons in her own hopper, 
can dredge at the rate of 1000 tons per hour, and 
can steam at the rate of 9 knots per hour. These 
figures were realised on her trial trip. 

Mr. Walter Hunter (London) drew attention to 
the fact that the greater portion of the cost of 
dredging was not for raising the material, but for 
disposing of it afterwards. He believed that his 
firm had constructed the first dredger, which was 
so arranged as to deliver the dredged material at 
once tothe banks. They had constructed some very 
light-draught dredgers for Spain, only drawing 18in. 
of water, yet capable of delivering between 50 and 
75 cubic metres per hour (67 to 100 cubic yards). 
Another and similar dredger with shore deliveries 
on each side to a distance of 85 ft. from the centre 

of the dredger, and entirely supported by the hull 
of the dredger, was stated to have delivered 2000 
cubic yards in ten hours, The cost of this work, 


including the renewal of belts, was only 14d. per 
cubic yard. Itmight interest members to know that 
the cost of working a dredger of about 70 cubic 
yards capacity, constructed for the Trent Naviga- 
tion Company, amounted to only 1d. per ton, 
including all repairs, and interest at 5 per cent. on 
prime cost. 


THe Paysicat ConpitTIons oF T1pAL RIvErs. 


Mr. L. F. Vernon Harcourt contributed a paper 
on ‘The Physical Conditions Affecting Tidal Rivers, 
and the Principles Applicable to their Improve- 
ment.” This paper is so full of interesting infor- 
mation, of sound reasoning, ‘and of practical 
knowledge, that we much regret that our space 
will not allow more than the insertion of a short 
summary. 

The author says that the improvement of tidal 
rivers, though primarily of importance for sea-going 
vessels, is intimately connected with the develop- 
ment of inland navigation, since the tidal rivers 
form the principal means for ingress and egress and 
through communication. 

The variety in form of the outlets of tidal rivers 
is illustrated in fourteen diagrams, giving plan and 
longitudinal section of the estuaries of the Seine, the 
Ribble, the Clyde, the Dee, the Thames, the 
Loire, the Tay, the Tees, the Lune, the Mersey, 
the Humber, the Scheldt, the Shannon, and the 
Gironde. Ina general way it may be stated that 
the rivers, which are most regular on plan, are also 
the most uniform in depth, the Thames, the Ribble, 
and the Clyde being the most notable instances. 
Some estuaries, like that of the St. Lawrence and 
the Firth of Clyde, are simply deep inlets from the 
sea, and the prospects of filling up can only be com- 
puted by geological periods. Others, such as the 
Tay, the Humber and the Scheldt, are coming 
nearer the period when they will require being 
dealt with, while on the other hand the Seine, the 
Ribble, and the Dee are instances of estuaries with 
shifting shallow channels, and are so choked with 
sandbanks that works have to be maintained to 
keep a channel clear. 

Regarding the influence of tidal flow it will be at 
once remarked that rivers of comparatively small 
volume, but with a strong tidal flow, generally have 
and maintain a single outlet of tolerable depth, 
while rivers draining large watersheds, but flowing 
into a tideless sea, such as the Danube, the Nile, or 
the Mississippi, flow through several shallow 
channels. The reason of course is that while the 
latter are only affected by the ordinary fresh water 
flow, reinforced more or less by floods, the former 
have the constant benefit of a tidal force, which 
keeps much solid matter in suspension, and by 
recurring at regular intervals exercises considerable 
effect. 

The tidal flow is affected by the form of the 
estuary, while the distance to which it flows up 
river is affected by the slope of the river bed, and 
thus while in the Scheldt the tide reaches Ghent at 
a distance of 110 miles from the sea, it only comes 
up the Thames about 67 miles from the Nore. 

The power of the tidal ‘ebb is less than that of 
the flood, and hence the matters kept in suspension 
are deposited during slack tide, which the ebb tide 
is not able entirely to remove. Here the influence 
of the fresh water discharge makes itself felt, and 
this is strictly proportionate to its volume. 
Here also great differences occur, for instances 
the Seine discharges some 28 millions of cubic 
yards of fresh water every tide, while the Mersey 
and Weaver combined only produce 2$ millions. 

The great obstacle to the maintenance and im- 
provement of navigation channels is the shifting 
banks of sand and silt which accumulate under 
certain conditions, being brought down the rivers in 
times of flood, and resulting mainly from the con- 
stant disintegration of the surface of the earth, and 
from the wearing away of the soft banks upon the 
estuaries. Attempts have been made to deal with 
these deposits by the construction of training walls, 
but while these certainly help in concentrating the 
scour in the trained channel, they on the other hand 
enfeeble the current in the portions behind the 
training walls, and thus promote the accretion in 
those portions, and effect a proportionate reduction 
in the whole tidal capacity of the estuary. In such 
cases dredging alone can produce any marked im- 
provements. 

The object of tidal river improvement is to 
regulate and to deepen the channel, and thus make 
the river accessible to sea-going vessels. To do this 








it is necessary to increase the tidal flow as far as 





possible, to make the tidal ebb and flow follow the 
same channel, and thus act in conjunction, and not 
in opposition, to promote regularity of flow, and 
secure a uniformity of depth, and to fixand deepen 
a main channel without reducing the total tidal 
capacity. To secure these results it is necessary to 
remove obstructions, such as shoals, banks, bars, 
&c., to regulate the banks and to construct 
training works, such as breakwaters, if possible, 
into deep water. 

In most tidal rivers a reduction in depth occurs 
near the mouth owing to the action of the sea, 
which tends to form a continuous strand or bar 
along the coast, only partially prevented or resisted 
by the flow and ebb of the tide into the estuary, 
and by the fresh water discharge. In the Mersey, 
for instance, this bar constitutes the sole impedi- 
ment to sea-going vessels to enter at all times of the 
tide. Dredging affords a very important aid sestid 
scour in increasing the depth of a naviga el. 
An attempt will be made shortly to low: rat 
the mouth of the Mersey by dredging qth sand 
pump dredgers. The improvements effected in 
the entrances to the harbours of Dunkirk, Calais, 
and Ostend, by sand pump dredgers, are consider- 
able, but it must be considered that these are con- 
siderably less exposed than Liverpool Bay, -and 
it is not unlikely that the proposed dredging opera- 
tions here will have to be supplemented by train- 
ing works. The conclusions at which the author 
has arrived embrace all features in connection 
with this subject, and indicate the lines upon 
which schemes of improvement will have to be 
carried out. 

Mr. W. H. Wheeler contributed a paper on the 
same subject, and laid down as the main principles 
upon which all improvements should be based: 

1. That the natural conditions be disturbed as 
little as possible, and that the aim should be to 
assist nature in doing her work. 

2. That the tidal wave should be propagated to 
the furthest limit practicable in one deep regular 
channel in which the tidal flow is made to concen- 
trate its scouring power to the fullest extent. 

3. That there should be a free entrance for the 
tide from the sea, and that the waterway should 
regularly diminish in width and depth upwards from 
the mouth. 

4, That the estuary should be conserved as a 
receptable for the tidal water so far as it acts asa 
feeder to the main navigable channel. 

The navigable depth of water in a channel is the 
guiding factor as to its value, and the measure of 
the shipping it can accommodate. Insmaller rivers 
an increase of 1 ft. in depth gives draught for 
about 100 tons of extra carrying capacity. In 
larger rivers frequented by vessels of about 1500 
tons capacity, an increase of 1 ft. in depth, or 
about 5 per cent., will give increased capacity of 
500 tons, or about 33 per cent. Beyond these 
figures the advantage gained by increase of depth 
advances rapidly. The means of increasing the 
tidal scour must be sought in the direction of 
giving the tidal wave full and unrestricted liberty 
to reach the upper portion of the estuary. The 
channel most favourable to this is one which is 
funnel-shaped, and decreases gradually in width 
and depth from the mouth upwards. In such a 
case the momentum of the tidal flow carries the 
largest possible volume of water forward, and its 
return causes the maximum amount of scouring 
action possible, the latter depending not only on 
the velocity, but also on the volume, viz., weight 
of the tidal flow. 

In the direction of improving existing channels 
it should be borne in mind that it is better to follow 
the natural course of the river than to try and 
obtain a straight channel, but much may be done 
by regulating the section, cutting off abrupt bends, 
filling up spaces which are too wide, and generally 
equalising the section. 

With regard to training walls, these should under 
ordinary circumstances, be carried to about half-tide 
level, and gradually diminish in height towards the 
outfall. The width at which such walls should be 
set apart entirely depends upon the volume of the 
tidal flow, and as illustrations it may be cited that 
those of the Tees witha tidal run of 22 miles 
decrease at the rate of 100 ft. in a mile, on the 
Clyde, with a tidal run of 26 miles, about 22 ft. in 
a mile, the Tyne, with a run of 18 miles, about 
50 ft. in a mile, the Maas 53 ft. in a mile, and the 
Seine, with a run of 85 miles, about 26 ft. per mile. 
Tn all cases, however, it is essentially necessary to 





thoroughly investigate the natural conditions of an 
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estuary before deciding upon any works of im- 
srovement. Mr. Vernon Harcourt and Mr. 
Wheeler both spoke in further explanation of 
their papers, and both laid considerable stress upon 
the necessity of not decreasing in the slightest 
degree the volume of tidal flow, but always try to 
increase it. Some discussion followed. 


THE MANCHESTER CANAL. 


Mr. Leader Williams next submitted his paper on 
‘*The Manchester Ship Canal,” which we published 
in extenso last week. Mr. Williams said that it was 
now no longer necessary to discuss the questions pro 
and contra with regard to inland ship canals. All 
were agreed that large canals were good things. No 
doubt a ship canal without locks is preferable, but 
then each canal must be arranged to suit its own 
district. Witha difference in level of 60 ft. between 
the sea in the Mersey and the Irwell at Manchester, 
the cana] could not be made without locks, or else 
the tops of the masts of the ships on that canal 
would have been on a level with the quays and the 
warehouses when in dock. The rise in the four 
locks will put the ships up to the proper level. In 
answer to Voisin Bey, Mr. Williams stated that the 
time occupied in passing a lock need not exceed 
fifteen minutes. 

MISCELLANEOUS. 


Papers were submitted in this section by Mr. M. A. 
Saint-Yves on ‘The Corinth Canal,” and by 
Mr. J. H. Rhodes on ‘‘ Current Canals.” This 
brought the proceedings in Section B to a close. 

Section C, as already intimated, occupied itself 
almost exclusively with the subject of statistics of 
inland navigation. An international committee 
appointed at the last Congress at Frankfort-on-the- 
Maine submitted a report containing mainly pro- 
posals with regard to the subjects and forms of 
questions in the different branches, and the com- 
mission suggested that the Congress should adopt a 
resolution that the following should be included in 
the statistics : 

Statistics of navigable waterways. 
vessels, 
traftic. 

* accidents. 
Fach and all, with a number of sub-divisions, 
embracing all matters in connection with inland 
navigation. These were of a most comprehensive 
nature, and led to a discussion whether it was 
possible or even advisable to extend them so far. 

Mr. A. E. Bateman, of the commercial depart- 
ment of the Board of Trade, while acknowledging 
the value of the information sought, pointed out the 
difficulties the Board of Trade would experience in 
carrying out the arrangements proposed. He said 
it was perfectly impossible, in view of the freedom 
that existed on English canals, and in the total 
absence of any official control of the traftic, to obtain 
such elaborate statistics. 

After considerable discussion it was agreed that 
the first three paragraphs be adopted by the Con- 
gress, and be acted upon as far as possible. 

With a proposal that a bibliography of inland 
navigation be compiled, and that this task be 
entrusted to an international committee, and be 
decided upon during the next Congress, the pro- 
ceedings in Section C terminated. 

Section D. In this section the subject of inland 
navigation was treated from the economical point of 
view, and a series of most interesting and instruc- 
tive papers was submitted to the Congress, mostly 
by representatives of the various Continental 
governments, but a few also by private members. 
We can only give a list of the papers as they were 
presented, viz. : ‘‘General Description, Administra- 
tion, Maintenance, Management and Cost of Traffic 
on Navigable Waterwaysin France,” by M. E. Holtz. 
The same subjects were treated with regard to 
Italy, by Gaetano Bompiani; for the United 
Kingdom, by Edwin Clements ; for Belgium, by 
M. A. Dufourny; for Russia, by M. de Sytenko ; 
for Germany, including comparative railway sta- 
tistics, by Von Sympher ; for the Netherlands, by 
Van der Sleyden ; for Spain, by André de Llan- 
radé ; for Sweden, by Colonel A. M. Lindgren. 

There was also a paper on the ‘‘ Navigation of 
the River Oder,” by Mtr. Stroehler, and a paper by 
Mr. J. Stephen Jeans on the ‘‘ Cost of Canal Trans- 
port, and the Mutual Influence of Railways and 
Canals.” This latter is a very valuable contribution 
to the work done by the Congress, and will be 
perused by every one with both pleasure and profit. 
One practical result of the meeting of the Con- 
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ELECTRICAL TRAINING GEAR FOR 15-CENT. GUN. 
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gress is the adoption of a resolution that a per-| 
manent committee might be appointed in each 
country represented. This step will insure that 
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House and Haddon Hall; the London and North- 
Western Railway Works at Crewe ; the Edinburgh 
Exhibition and the Forth Bridge. There were 


continuity to the deliberations of the Congress also a reception by the Mayor and Corporation in 


which it lacked hitherto, and which will enable. 
the various local and national committees, and the | 
executive committee of each Congress to correspond | 
and aid each other in the furtherance of the objects 
they have in view. 

Paris was unanimously chosen as the next meet- 
ing place of the Congress in 1892, and Mr. Marshall 
Stevens expressed a hope that he might be able to 
take a party of English members by ship direct 
from Manchester to Paris. The French delegates 
expressed their pleasure at the choice made by 
the Congress, and extended a graceful and cordial 
assurance of welcome to all the members. At the 
last meeting on Friday, the 2nd August, reports 
from the presidents of the various sections were 
submitted, giving a short outline of the work done 
in each section, and after numerous votes of thanks 
were proposed and duly accorded, the vice-presi- | 
dent, Lord: Balfour of Burleigh, gave his closing | 
address, and Sir Joseph Lee formally declared the 
Congress dissolved. 

The excursions arranged for by the executive 
committee comprised the following: 

Daily excursions to the works of the Manchester | 
Ship Canal, mostly personally conducted by | 
Mr. Leader Williams and members of his staff. | 
River Weaver Navigation and Chester for Eaton | 





the Town Hall, Manchester, a garden party at 
Tatton Park (Lord Egerton, of Tatton), and a 
garden party at the Royal Botanical Gardens. 





THE AMERICAN SOCIETY OF 
CIVIL ENGINEERS. 

(From our New York CoRRESPONDENT.) 
(Continucd from page 239.) 
Exectric Locomotives. 

‘*Trsts of an Electric Motor and a Steam Loco- 
motive on the Manhattan Elevated” followed. 
The results showed the cost of direct electric pro- 
pulsion to be easily four times that of steam loco- 
motion. This ought to put a quietus on the 
electric motor men, but it will not, and there will 
be a new crop spring up, claiming, if you will only 
build a motor large enough, it will save money; 
the writer, however, belongs to that class of 
sceptics who believe the best way to save money 
by an electric motor is by not investing any money 
in it. 

TRRIGATION IN INDIA. 

‘‘Trrigation in India,” by H. M. Wilson, fol- 

lowed. This engineer was sent by the United 


Hall; the Manchester Corporation Water Works) States Geological Survey there, to observe and 
at Longdendale ; the White Star Liner Teutonic ;| collect data. The great size of the dams con- 


Mersey 


Docks and Harbour; the entrance to| structed impressed the listeners, and the descrip- 
Manchester Ship Canal at Eastham; Chatsworth! tion of the works constructed by English engineers 
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ELEVATING DECK FERRY STEAMER “FINNIESTON.” 
CONSTRUCTED BY MESSRS. W. SIMONS AND CO., ENGINEERS, RENFREW. 
(For Description, see Page 276.) 
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was also interesting. Altogether Mr. Wilson pre- 
sented much valuable matter, and seems to prove 
by his observations that his selection was a most 
wise one. 























Cueap Rattway CoNSTRUCTION, 


‘*The Cheapest Railway in the World,” by 
Arthur Pew, next claimed the attention of the Con- 
vention. 

There had been subscribed 22,600 dols. to build 
19 miles, and as three-fourths of it only was collect- 
able, the net amount was 17,000 dols. ; by employ- 
| ing convicts at 1 dol. aday, the grading cost 9 cents 
| per cubic yard and the cross-ties 19 cents each; the 
| engineering for the road was 1114 dols. (this will 
not stimulate engineers to go south), and 114 miles 
were prepared for the rails at a cost of 1164 dols. 
|per mile. The rails cost 1800 dols. per mile, and 
| weighed 40 lb. per yard. The whole 19 miles cost 
| 1599 dols. per mile. The conclusion of the meeting 
| was they would sooner take a ‘‘ tie pass ” over that 
\ | line than an annual if compelled to use it. Asa ‘‘tie 
| pass” is an Americanism it may be said it confers on 

the holder a right to walk over the ties, but the 
| company will not be responsible for accidents, and 
| he must avoid all regular, special, or wild-cat trains 
| under penalty of being “‘ taken up,” pass and all. ; 
Srraws on MErats. 
| Professor R. H. Thurston, one of the most ' 
| popular and hard-working of American engineers, ! 
| presented to the Society the results of some tests / 
entitled ‘*On the Permanent Effects of Strain in i 
| Metals; on their Self-Registration and Mutual 
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EOCRREN I ce reese, : 











Interactions.” As this distinguished writer belongs | 
i | also to the Mechanical Engineers and to the Asso- 
| ciation for the Advancement of Science, and pre- ' 


| sents papers at the meetings of these and of other 
| scientific bodies, it is really wonderful how he finds 
| the time to prepare them, and yet they are always 

















276 





ENGINEERING. 


[SeEpr. 5, 1890. 











thorough and extremely well received. The prin- 
ciple which Professor Thurston called attention to 
may be stated as follows: ‘If a metal be sub- 
jected to a stress of any given kind or inany stated 
‘sense’ sufticient to produce permanent strain 
and set, then its ultimate resistance to that or to 
any other kind of stress will be sensibly increased, 
and in all directions whatever the line of action of 
the deforming stress.” The following experiments 
were undertaken, and in each the material was sub- 
jected to strain in either tension, compression, tor- 
sion, or by transverse loading ; and the application 
of another straining force was then made to reveal 
the permanent effects of the first. 

For convenience the several series have been 
designated as A, B, C, D ; and the specimens have 
been numbered consecutively from 1 to 16. 

The material used in all of the tests was ma- 
chinery steel (0.5 C). 


Fig.) Series.A 


Fig.2. 
































1. Serics A.—Four test-pieces, jin. in diameter, 
14 in. long, were prepared by turning in each at 
the middle of its length a neck, 4 in. in diameter 
and 2 in. long. One piece was tested by tension 
until a decided set was obtained. A second piece 
was bent in the neck, straightened and then bent 
and straightened again in a plane at right angles to 
that of the first bending. 

A third piece was twisted forward and back 
between the centres of a lathe (the ends being 
dogged to the faceplate and tail stock, power ap- 
plied by the driving belt twisted the specimen). 
The fourth piece was compressed until decidedly 
bulged in the neck. This neck served in all cases 
to localise the stress. The four specimens were 
then turned to an accurately uniform diameter, 
somewhat less than that of the previously strained 
part, for a length of 10in. Finally the four 
pieces were pulled in the testing machine until a 
decided neck was formed. 

It wag then observed (see Figs. 1 to 4) that the 
previously strained portion was, in each case, of 
greater diameter by a visible amount than avy 
other part of the specimen, the ‘‘neck” having 
formed near one end; thus showing increased 
resistance to tension in the strained section and 
decreased ductility. 

Below are tabulated in thousandths of an inch the 
diameters of various parts of the several test-pieces: 


Series A, 


Diameter at 


| 
| 
| 

















Numb-r. . 
1s in. Left of | Middle of 44 in. Right 
Middle. | ‘Qoceion of Middle. 
1 | 479 526 475 
2 | 452 477 449 
3 | 474 486 465 
4 | 600 524i 495 


2. Series B.—Five torsion test-pieces were used. 
One was turned to standard size and broken in the 
Thurston ‘‘ autographic” machine, a diagram being 
taken. 

Another was made with extra long shanks and 
turned down at its middle to } in. in diameter and 
# in. between shoulders. This piece was strained 
by tension until a decided set was noticeable. The 
three remaining pieces were reduced at the middle 








by turning to ? in. in diameter and # in. long, and 
were subjected one each to severe compressive, 
torsional, and transverse stresses, in each case ob- 
taining a permanent set. 

The four specimens were then cunverted into 
standard torsion test-pieces and were tested to rup- 
ture by torsion, diagrams being obtained on the same 
sheet with the first set from the samespecimens. The 
curves showed increased resistance and decreased 
ductility, and the specimens, when etched to show 
the disposition of the fibres, displayed on each 
helices of different pitch ; the more oblique being 
upon the parts strained but once, and the less in- 
clined upon the maltreated portion. The pitch 
being proportional to ductility, we see at once the 
effect of maltreatment upon this property of the 
material. The phenomenon is most marked in 
Nos. 7 and 5, which were originally strained by 
compression and flexure respectively, but is never- 
theless apparent in the other cases upon the speci- 
mens themselves. 

3. Series C.—Four pieces, 4 in. long by @ in. 
in diameter, were prepared by turning each near 
the middle section to a diameter of 7; in. for a 
length of ;3; in. These pieces were strained severely 
by tensile, compressive, torsional, and transverse 
stresses respectively, and from each was cut a 
compression test-piece, ? in. long by #% in. in 
diameter, in such a way as to bring the maltreated 
portion in the middle of its length. These were 
finally subjected to high compressive stress and 
with the same interesting effect in all (Figs. 9 to 12), 
viz., much larger diameter at the ends than at the 
middle section. The pieces tended to assume an 
hour-glass shape. 

This result indicates increased strength and de- 
creased ductility in the maltreated parts. 

4, Series D.—Four bars, 8in. long by gin. in 
diameter, were centred, and in each was turned a 
neck, lin. long by , in. in diameter; the same 
was located wholly to one side of the middle, i.e., 
4 in. from one end and 3 in. from the other. 

The several bars were then subjected to the four 
kinds of stress, the same being, as before, sufficient 
to give permanent set. Then they were turned 
down to about ;‘; in. in diameter over the whole 
length and subjected to transverse stress applied 
at the middle, which was also the middle of the 
supported length of 6 in. As the force was applied 
the bar was seen to bend almost entirely on that 
side of the middle which had not been treated. In 
one or two cases the previously strained half was 
perfectly straight (Figs. 13 to 16). In the figures 
the points of application of the force and of support 
are indicated. 

Thus, by a series of ‘‘ qualitative” tests, the 
results of which are visible to the unaided eye, the 
proposition was demonstrated. 


PRESIDENT’s ADDRESS AND LECTURE. 


That evening the President, Mr. W. P. Shinn, 
gave the usual annual address, which consists of a 
review of engineering work during the past year. 
The Forth Bridge, the Nicaragua Canal, the Niagara 
Power Company, Mexican drainage, and bridges 
and bridge floors in general were among the subjects 
treated. 

Then followed a most delightful entertainment by 
Mr. Robert B. Stanton, being an account of a recon- 
naissance of the Colorado Caiion with a view to a 
railway location there. The description was graphic, 
and was illustrated by a number of stereopticon 
views, many of which were beautifully coloured. 
This last is an important feature in views of the Colo- 
radoor of the Yellowstone Cajions. The colouring 
is indescribable and almost past belief. The variety 
is endless, every shade being present, and all of the 
most vivid character. The water, the rocks, the mud 
even, have varied hues, and nothing but coloured 
photographs can convey this variety. The railroad 
projected would run from Grand Junction, Colo- 
rado, down the Colorado River to the head of the 
Gulf of California, with a line from San Diego to 
Fort Yuma. The entire route would be 1200 
miles, and of this 500 miles would run through the 
cafion. Mr. Stanton saw no unusual difficulties in 
the way of this work, and at the bottom of the 
caiion the work could be mostly done with a 
scraper, while in many places a bench running 
along the wall afforded a suitable bed. 

The next day the party went to Johnstown, the 
scene of that awful disaster of last May, when the 
South Fork Dam burst and overwhelmed the town, 
drowning some 3000 people. The traces of this 
calamity were everywhere visible, and search was 





still being made for the bodies. Three women 
were found during our short stay, and in one in- 
stance the body was so well preserved as to be at 
once recognised. The writer met a man who was in 
the thick of the peril, and he told how he moved 
his wife and child from the roof of one house to 
that of another on higher ground, seeing in several 
instances the house last occupied swept away, 
shortly after leaving it. Some brick buildings 
were razed to the foundations, and freight cars 
would frequently strike a house and go through it 
like a cannon ball. In the bed of the stream, so 
shallow it could be waded easily, we saw the re- 
mains of iron bridges, portions of locomotives, and 
car wheels in large numbers. In one house, where 
one of the family was sick in bed, the mattress rose to 
the ceiling before the sufferer could be extricated, 
and then it was only done by breaking through 
from the top. Many instances of remarkable 
escapes were related, and the general conclusion of 
the party was if they had to live in Johnstown, it 
would be on the hills that they would locate. 


(To be continued.) 





THE PATENT ELEVATING DECK FERRY 
STEAMER ‘“ FINNIESTON.” 

Tue illustration on page 275 shows a ferry steamer 
of unique design recently constructed for the Clyde 
Navigation Trust, by Messrs. William Simons and 
Co., Renfrew. The main feature of the steamer is an 
elevating deck, which can be raised or lowered by bevel 
and worm gearing, so that at any state of the tide the 
deck may be brought to thesame level as the quay for the 
shipment of horses, vehicles, or railway wagons. The 
vessel has four screws to give her great manceuvring 
facilities. The vessel is now at work at Finnieston, in 
Glasgow Harbour. 

The question of cross-river communication at this 
point has for many years given ‘‘anxiety” to the 
Trustees. To quote the words of the chairman of the 
Ferries Committee, Mr. J. L. Mitchell, to whom 
belongs much of the credit of solving the difficulty, 
“Upon no other question has there been such an 
amount of oratory within the walls of the board- 
room of the Clyde Trust, and upon no other ques- 
tion have there been more visits paid to neighbour- 
ing ports to ascertain the best methods of crossing 
the river.” Finnieston was regarded as the best site, 
because it is equidistant between the Glasgow Bridge 
and a ferry at Govan, where there are sloping slipways 
to allow vehicles to pass down to the ferry at all stages 
of the tide. In the intervening two miles there is no 
means whereby vehicles may cross the river. The 
adoption of a similar ferry to that at Govan was not 
possible owing to the value of ground and the proximity 
of engineering works to the Finnieston Quay, where 
many Clyde-built ships have their engines placed on 
board. Many methods were suggested— swing bridges, 
high-level bridges, with spiral and other approaches or 
hydraulic hoists, floating landing stages, &c., but there 
were objections to each, and it was thought that if 
Messrs. Simons’ design of a ferry was adopted it would 
prove sufficient for the traffic, would afford regular 
means of communication, and would not interfere to 
any great extent with the traffic in the river. 

The steamer Finnieston is 80 ft. long and 43 ft. 
broad. The width of the deck is the same from end 
toend. The depth amidships is 12 ft., and the draught . 
when fully laden is 9} ft. The hull is built of steel 
and is covered by a decking of iron. Internally it is 
divided by thirteen bulkheads, five of them transverse, 
The machinery is placed in the centre of the vessel, 
while at either side is a boiler. Under this deck also 
is fitted the accommodation for the crew. 

The elevating deck, when in its lowest position, rests 
on this iron decking, while the sides are clear for the 
funnels, for auxiliary steering gear, &c. The elevating 
deck is 78 ft. long, and its extreme breadth is 32 ft. The 
central part, as shown in the cross-section, is 19ft. wide, 
being laid out for vehicles, and the 6 ft. on each side 
are reserved for passengers. The vertical screws carry- 
ing the elevating deck are supported by six columns, 
each formed of two box-girders 12 in. by 14 in. channel 
section, and these are 2 ft. apart. They are rivetted to 
the deck by angle-irons Gin. by 6 in. by gin. In the 
space intervening between the box-girders forming each 
column, is an upright buttress screw 7 in. in diameter, 
and on turning it by bevel gearing, the platform is 
moved up ordown. The screws are of forged steel and at 
bottom there is a flange socket, by which they are 
secured to the deck with seven bolts. At the top the 
screw works in a manganese bronze casing, bolted to the 
inside of both columns and placed so that the platform 
may rise 14{ft. The nut is enclosed in a stee — 
fitting between the box-girders forming the columns an 
having several guide bars working against the girders 
and keeping the nut box in position. The nut is of 
neuaen ame. The platform is supported on two 
fore-and-aft girders, and these rest on and are bolted 
to the nut casting. These girders are of I section, 
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134 in. deep, and are of channel iron. Resting on 
the part of the nut casting to the outside of the 
box girders, are girders of similar construction for 
the wings for passenger traffic. There is an iron casing 
to protect passengers from the vertical screw. The 
cross-girders carrying the elevating platform are 
Qin. by 5in., of I section, and are at 3 ft. centres. 
The platform for vehicular traffic is of pitch pine, cross 
cleaded with elm planking, and two lines of rails are 
laid from end toend for railway wagons. 

The box girders on each side of the vessel are con- 
nected at the top by a girder I section, 12 in. by 6 in., 
of steel, and from it are side struts of similar size 
secured to the deck at the gunwale by rivets and 
having a large knee-joint connected with angle-irons. 
The p Hae. tension bracings of the side struts are 
connected on a centre ring and are screwed up with 
nuts. Forward and aft the struts are carried to the 
deck as at the sides, while cross-girders connect the 
port upright girders with those on the starboard side, 
as shown on the cross-section. It may in this connection 
be mentioned that the centre cross-girder has been 
strengthened to carry the wheel-house with steam steer- 
ing gear, and from this elevation the vessel is manipu- 
lated, there being also telegraphic communication with 
the engine-room. This erection, however, was not in 
position when the photo was taken from which our 
engraving has been made. ‘There is also steering gear 
on the part of the deck not affected by the bridge. 

The machinery for propelling the vessel and for 
operating the elevating deck is placed in one compart- 
ment in the centre of the vessel under the permanent 
deck, while the boilers are at either side under that 
part of the deck not affected by the elevating plat- 
form. There are two horizontal tubular boilers 7 ft. 
in diameter by 7 ft. 6 in. long, constructed of Siemens- 
Martin steel and to the Board of Trade requirements, 
for a working pressure of 150 lb. to the square inch. 
Each boiler has one furnace and the heating surface is 
1100 squarefeet. Thereare three sets of triple-expansion 
engines, all of the same design and size, and all placed 
horizontally. They have each cylinders 9 in., 144 in., 
and 24 in. in diameter respectively, with a piston stroke 
of 18 in. Two of the sets are placed athwartship, the 
one driving a line of shafting running fore and aft and 
operating the port screws at both ends of the vessel, 
while the other drives the shafting for the starboard 
screws. The third set is placed between the two pro- 
pelling engines, and lies with pistons working in a fore- 
and-aft plane, driving a line of shafting running athwart- 
ship, and connecting through spur and bevel wheels 
with two lives of fore-and-aft shafting, of wrought 
steel 44 in. in diameter, geared on their respective 
sides to each of the vertical screws for raising or lower- 
ing the platform. The gearing wheels are mostly of gun- 
metal. The gearing is so designed that a variation 
of speed can be obtained according to the weight of 
the load to be raised or lowered. The elevating deck 
may be raised 14 ft. 

The engines are all fitted with Brown’s patent steam 
and hydraulic starting and reversing gear, to insure 
promptitude. The air and circulating feed and bilge 
pumps are worked independently of the main engines, 
owing to the short time these are at work. In the 
event of either set of engines being disabled, provision 
has been made whereby the remaining set may propel 
the vessel. The collective horse-power of the pro- 
pelling engines is 320 indicated. 

A rudder has been placed at each end of the vessel, 
and each rudder has a movable lock-bar to keep it in 
position when the other is being used. The twin pro- 
pellers at either end are protected by three rods so 
placed to prevent mooring ropes becoming entangled 
with the rudders, 

The vessel has accommodation for about 300 pas- 
sengers, besides eight loaded carts with horses, or the 
same number of passengers with four loaded lorries 
“ three loaded carts, or, for 600 or 700 passengers 
only. 
The distance between the two quays at Finnieston, 
between which the ferry plies, is 470 ft. In 1877, 
when the Clyde Trust decided to have such a ferry— 
the negotiations when almost completed having broken 
through—a recess 50 ft. from quay face was constructed 
on the north wall of the harbour to allow the ferry 
to enter, and now a recess has been constructed of 
timber on the south side, two timber dolphins 
having been built 45 ft. from the quay faceand with a 
sufficient space between to allow the ferry to pass in. 
The dolphins are of sheet piling faced with elm clead- 
ing, while the framing is of walings, and the whole is 
braced with ties and struts. Hinged gangways are 
provided for vehicles, &c., passing off and on the 
quays, and there is a counterbalance platform worked 
from the boat, and adjustable to the level of the deck 
by a lever arrangement, when the ferry comes to the 
face of the quay wall. The ferry, of course, enters 
the recess end-on, so that it never requires to ‘‘ cant,” 
although by means of the four screws it can turn in its 
own length in less than a minute. 

_The vessel was officially tried on July 16, and the 
distance across the harbour—-470 ft.—from wharf to 
wharf, was accomplished several times in three 


minutes, the great smoothness being a feature of the 

ropulsion. As to the stability of the vessel the Clyde 

rust consulted Mr. Bateman and Mr. Elgar, when he 
was professor of naval architecture in Glasgow Uni- 
versity, and they gave a favourable opinion. It was 
admitted on all hands that although the vessel did not 
present a ‘‘ comely ” appearance, the design, originally 
proposed some fifteen years ago, suited the purpose, 
and the Clyde Trustees acknowledged their indebted- 
ness to Messrs. Simons for solving the difficulty. 

It only remains to be added that the construction 
was under the superintendence of Mr. James Deas, 
C.E., engineer to the Clyde Trust, and Mr. H. R. 
Robson. During the five weeks, each of six days, 
ending 30th August, the Finnieston carried 12,512 
vehicles, yielding a revenue of 153/. 14s. 8d. and 
150,325 passengers, paying in all 269/. 13s. 84d., to- 
gether 423/. 8s. 44d. Since the ferry was put on fares 
for vehicles have been reduced 25 per cent. 





REVERSING ROLLING MILL ENGINE. 

On our two-page plate this week we give illustra- 
tions of a pair of reversing engines, built by the Miar- 
kische Maschinenbau Anstalt, of Wetter-on-the-Ruhr, 
for the large armour-plate rolling mills at the works 
of Fried. Krupp at Essen. 

Intended as they are for the heaviest work, these 
engines are of a very substantial design, the stron 
cast-iron base, which consists of three pieces bolted 
together, carries at one end the two cylinders, bolted 
to it with their front flanges, while on the other 
extremity of the base the bearings for the shaft, which 
couples direct on to the rolls, are carried. This shaft 
is driven by a large gear wheel with 65 double helical 
teeth of 74 in. pitch, gearing with a smaller wheel of 
26 teeth which is keyed on to the crankshaft of the 
engines. The teeth are 20.5 in. wide and are shrouded. 
The cylinders, provided with long piston valves, giving 
very short steam passages, have a vertical steam 
receiver between them, frum which branches go to each 
valve chest. The starting and reversing levers and 
handwheels are all conveniently arranged on a plat- 
form where all operations are controlled, 

The steam-jacketted cylinders are 4 ft. 3.2 in. in 
diameter and 4 ft. 1.2 in. stroke, and the engines are 
designed to run at 120 revolutions per minute, giving 
a piston speed of 989 ft. The power is transmitted by 
means of a set of gear wheels in the proportion of 1 to 
2.5, which gives 48 revolutions per minute to the rolls. 
This high speed will probably only be required when 
the mill is used for the production of long light plates, 
while in case of very heavy plates the speed of the 
engine will be reduced, so that nearly the full pressure 
of 751b. from the boilers will be realised throughout 
the stroke of the piston. 

Three eccentrics are used to operate the straight 
link, two at the top and one with a large open fork at 
the bottom, through which the lever moving the block 
inthe link passes. This arrangement will be clear on 
reference to the engravings, Figs. 1 and 2, the former 
of which also shows the arrangement of reversing 
cylinder and dashpot quite clearly. We are informed 
that the engines work in both directions with 
equal steadiness and regularity ; they drive at present 
only one set of heavy rolls, but a second set will 
shortly be put in hand, in the design of which the 
experience gained so far has been taken advantage 
of. Therolling mills are also constructed by the Mar- 
kische Maschinenbau Anstalt. Steel has been largely 
used in the construction of these engines, and all the 
larger pieces have been supplied by the Krupp Works, 
the gearing also being of cast steel with a cast-iron 
boss and arms for the Set wheel. 

The indicator diagrams, Figs. 4 and 5, were not 
taken from these particular engines, but from a similar 
set supplied a short time ago to some rolling mills in 
Salgo-Targan, Hungary, and show a very satisfactory 
condition of the valve gear. 





LAUNCHES AND TRIAL TRIPS. 

THERE was launched on Thursday, August 21, from the 
yard of the Ailsa Shipbuilding Company, Troon, a steel 
screw steamer named Iron King, 160 ft. by 26 ft. by 
11 ft. 9 in. (moulded), built to the order of Messrs. Thomas 
M‘Laren and Co., Glasgow, under the superintendence 
of Mr. Ludovic Blackwood, for Mr. Henry Howie, of 
Whitehaven, for coasting trade. The engines, which are 
being supplied by Messrs. Muir and Houston, Glasgow, 
are triple-expansion cylinders 14 in., 23 in., and 36 in. by 
27 in. stroke. 





The screw steamer Bushmills, built by Messrs. Edward 
Withy and Co., for Messrs. Boyd Brothers and Co., 
Limited, Belfast, proceeded on her trial trip in Hartle- 

1 Bay on Monday, August 25. This vessel is built of 
iemens-Martin steel and measures over 300 ft. in length. 
Nearly all shell plates are in 24 ft. lengths, and the hold 
fittings and deck erections are principally of iron. She 
hasa cellular bottom throughout. The engines are by the 
Central Marine Engineering Company, Limited, West 
Hartlepool. Their working gave every satisfaction to 
the owners’ representatives. 











On Thursday, August 28th, a steel screw steamer of 





1570 tons named the Garnet was launched from the ship- 
building yard of Messrs. W. B. Thompson and Co., 
Limited, for the Dundee Gem Line Steam Shipping Com- 
ny. The Garnet has triple-expansion engines, and is 
ully equipped for the Baltic and Mediterranean trade. 


Messrs. John Duthie, Sons, and Co., Aberdeen, launched 
on Saturday, August 30th, a screw cargo vessel, built for 
Messrs. Duthie Brothers and Co., Aberbeen and London. 
The dimensions are: Length, 263 ft.; breadth, 35 ft.; 
depth, 19 ft.; and gross tonnage, 1708 tons. The vessel 
was named Renown. 








On Saturday, August 30th, Messrs Ramage and Fergu- 
son launched at Leith a very large composite auxiliary 
steam yacht named the St. George, built to the order of 
Mr. Ernest J. Wythes, of the Royal Yacht Squadron. 
The inner skin and framework are of iron much above 
Lloyd’s requirements, sheathed outside entirely with teak, 
and heavily coppered to above the water line. The 
extreme length of the yacht is nearly 200 ft, breadth 
outside of planking 32 ft., and depth moulded 18 ft. 9 in., 
while her tonnage is about 830 yacht measurement. 
The triple-expansion engines have cylinders 20 in., 30} in., 
and 51 in. in diameter by 30 in. stroke, with two steel 
boilers working up to 160 1b. She has a two-bladed gun- 
metal patent Bevis propeller, one of the largest of this 
kind yet made. Theowners and friends’ sleeping accom- 
modation is aft, and connected by a passage with the 
dining saloon and other apartments forward. A large 
deck saloon and chart-rocm on deck are handsomely fur- 
nished. Electric lighting is everywhere fitted, and a 
powerful search light is to be used for night work. The 
St. George is the hundredth vessel built by Messrs. 
Ramage and Ferguson, and the largest composite yacht 
ever constructed in Scotland. She was designed by Mr. 
W. C. Storey, London. 





On Monday afternoon, the Ist inst., Messrs. Craig, 
Taylor, and Co. launched from their Thornaby shipbuild. 
ing yard, Stockton-on-Tees, a steel screw steamer named 
the Dunbeth, built to the order of Messrs. Macbeth and 
Gray, shipowners, Glasgow. Her dimensions are as 
follows: Length, 289 ft.; breadth, 37 ft. 9 in.; and depth 
moulded, 21 ft. 9 in. Her engines, on the triple-expansion 
principle, are by Messrs. Dunsmuir and Jackson, Govan, 
near Glasgow, and have cylinders 22 in., 34 in., 56 in. in 
aoe by 39 in. stroke, the working pressure being 





The s.s. Sam Handford, built by Messrs. R. Craggs 
and Sons, Middlesbrough, and engined by Messrs. West- 
garth, — and Co., of the same town, to the order 
of Messrs. Page and Co., London, lately went on her speed 
trials preparatory to sailing on her first trip to the Black 
Sea, when satisfactory results were attained. The vessel 
is 260 ft. by 36 ft. 6 in. by 19 ft. moulded, and the cylin- 
ders of engines are 20 in., 33 in., and 54 in. respectively, 
with a piston stroke of 36in. The steam pressure is 
160 lb. to the square inch. 





The s.s, ye de Filipinas, built by Messrs. Lob- 
nitz and Co., Renfrew, to the order of the Compania 
General de Tobacos de Filipinas of Barcelonia, for service 
in Manila, has undergone speed trials. Her dimensions 
are 180 ft. by 30 ft. by 12? ft. moulded. A mean speed 
of over 10 knots was attained running between Cloch and 
Cumbrae lights, being 12 per cent. above the guarantee. 
During the trial the vessel had on board 10 per cent. more 
cargo than specified, and the mean draught of water was 
3 in. less than guaranteed. She is fitted with triple- 
expansion engines, by the same builders, with cylinders 
15 in., 25in., and 40 in., by 30 in. stroke. They indicated 
over 700 horse-power working smoothly. 





The new steamer Ella, built at the Elsinore Iron Ship- 
building and Engineering Company for account of the 
Osterséen Steamer Company, had a very satisfactory 
trial trip on August 20. The Ella is built entirely of 
steel to Bureau Veritas highest class, special survey. 
Dimensions 148 ft. length, in main deck, 24 ft. broad, and 
11 ft. depth in hold. She has compound engines, with sur- 
face condenser, and a capacity of 250 indicated horse- 

wer. The Ella is a sister ship to the Asta, Yrsa, and 

aja, already delivered to the same company, and the 
results at the trial were the same as with these three 
steamers and very satisfactory. 





The royal mail steamer Dunnottar Castle, built at 
Glasgow by the Fairfield Company for Sir Donald 
Currie’s Castle Line of South African steamers, went on 
her speed trial on the Clyde on Saturday, August 30th, 
when she attained a speed on the mile of 17 knots. She 
is 420 ft. inlength by 50 ft. broad and 32 ft. deep, with a 
registered tonnage of 4565 tons, or 3069 tons net. The 
Dunnottar Castle is the largest vessel in Messrs. Donald 
Currie and Co.’s fleet, is constructed entirely of steel, with 
a continuous double cellular bottom, and has eight vertical 
water-tight bulkheads, which extend to the upper deck. 
Accommodation is provided for 162 first-class passengers, 
100 second, and 100 third. Each class has a special 
saloon. Siemen Brothers’ electric light furnishes the 
illumination throughout. An improved system of venti- 
lation by compressed air, very perfect sanitary arrange- 
ments and refrigerators, all conduce to superior comfort. 
Muir and Caldwell supply steam steering gear and steam 
winches, while Napier’s steam windlass and hand-steering 
gear are on board. The engines are of the triple-expan- 
sion type. The cylinders are 38 in., 614 in., and 100 in. 
in diameter, with a stroke of 5 ft. 6in. Steam is gene- 
rated from four boilers at a pressure of 160lb. Each 
boiler has six Fox’s corrugated furnaces, and they are all 
constructed of steel throughout, 
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FORTY-TON 
CONSTRUCTED BY MESSRS. DAVIS AND PRIMROSE, ENGINEERS, LEITH. 








WHARF CRANE. 
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WE give on page 282 an engraving of a wharf crane | 
recently erected at Messrs. William Allen and Co.’s | 
works at Sunderland, and on the present page sectional | 
views showing the details of the hoisting and slew- | 
ing gear. The crane is used chiefly for lifting marine | 
engines and boilersin or outof ships. The foundations, | 
mainly of concrete, are 22 ft. square on plan, and about | 
30 ft. deep from the surface of the wharf; nearly 350 | 
tons of material were used in theirformation. In this 
mass there is a central well lined with cast iron, the 
lower bedplate, with a socket for the crane footstep, 
forming the bottom of this well at about 21 ft. from 
the level of the wharf. 

The jib is of hollow box section made entirely of 
best mild steel plates and angles, tapering from the 
footstep upwards to the wharf level, where it attains its 
maximum section, and gradually tapering away again 
to the upper end, where the lifting sheaves are placed. | 
The eed swings ina radius of 33 ft. 6 in., and the lift- | 
ing hook can rise 40 ft. clear of wharf. The crane is | 
nominally for 30 tons, and with this load suspended | 
the greatest tensile stress on the jib is 4.39 tons per | 
square inch of material in the section, and the greatest 
compressive stress 3.09 tons. When officially tested a | 
load of 40 tons was used, and this was raised, lowered, | 
and slewed with the greatest of ease. The steel wire | 
rope is made up of six strands, each containing thirty- | 
seven wires, the diameter of the rope being 18 in., and | 
the calenlated breaking stress 54 tons. In actual | 
use the stress on the rope is only one-fourth of the load | 
being lifted. | 

The engine cylinders, the position of which is shown | 
on Fig. 1, are 7 in. bore and 10 in. stroke; Spence’s | 
patent reversing motion is used. When the crank- 
shaft runs at 200 revolutions per minute, loads up to | 
7 tons can be raised at a speed of 13 ft. per minute, and 
heavier loads at 4 ft. per minute. The brake has full | 
control of the heaviest loads, and can be worked either | 
by hand lever or screw. The latter enables the at- | 
tendant to keep the load suspended for any length of | 
time, without interfering with the engines working | 
for slewing. | 

The slewing is effected, as shown in Fig. 2, by a | 
train of gearing from the crankshaft, and a pinion on | 
a vertical shaft working into the circular rack fixed on | 





The makers 
of the crane are Messrs. Davis and Primrose, Leith, 


the foundations at the level of the wharf. 


Edinburgh. 





ATLANTIC STEAMING ; THE S.S8. 
“ NORMANNIA.” 
To THE Epitor oF ENGINEERING. 

Srir,—We notice that in the interesting description of 
the new Hamburg-American twin-screw steamer Nor- 
mannia, which appeared in your issue of 29th ult., you 
state : 

‘* And this performance has been maintained by the 
vessel breaking record of all fast maiden strips across the 
Atlantic.” 

This is not correct, as will be seen by the figures given 
in the Table below, comparing her maiden trips with those 
of the Columbia built by us for the same company. 











** Columbia.’ ** Normannia.” 
| . Ti 
r | First . First 
First | First 
: Home- > Home- 
Outward. ward: | Outward. eae 
Time... .. (6d. 21h. 25m. 6d. 19h. 6d. 21h. 50m,| 7d. 2h. 
Distance 3061 3086 | 3059 3146 
Mean speed .. 18.51 19.93 18.45 18.49 
Mean of both | 
runs a 18.72 18.47 





In these days when Atlantic runs are reckoned by 
minutes, you will allow that this difference in speed in 
favour of the smaller ship is important, and we shall be 
obliged by your affording us this opportunity of putting 
the figures right. 

We are, yours faithfully, 

Birkenhead, September 3, 1890. Larirp Broruers, 


OCEAN RACING. 
To THE Eprtor oF ENGINEERING. 
Srr,—In your article on above subject last week you 
ay: ‘If we have a zone of fog covering a distance, say, 
of 100 miles, it stands to reason we shall only run half 
the chances of meeting in that area a vessel running in 
the opposite direction, if the ships each cover it in five 
hours than if they take ten hours to do the distance.” If 
these words convey the meaning that the two vessels are 







































| each in the zone of fog, I submit that the statement is 
| quite erroneous. Speed and the time taken to cross the 
|fog do not alter the chance of collision, which depends 
|entirely on the width of sea track used by Transatlantic 
| steamers, and the width of the vessels themselves. Even 
|if your statement be meant to convey that two vessels 
starting from points a comparatively long distance out- 
side the fog are not co likely to get into the zone of fog 
simultaneously when they go fast as when they go more 
slowly, it is equally erroneous, for the chances are pre- 
cisely the same. 

The chance of the two vessels getting into the fog 
depends on the position of the fog, and if they get into it 
simultaneously at one set of speeds they would similarly 
get into it at another but proportional set of s s. 

Of course a vessel steaming or sailing very slowly across 
a zone of fog runs a greater risk of being struck by 
another vessel or vessels which pass it at speed than if 
she sed it also at speed ; aa this is proved by her 
slowing down to zero speed when she becomes a target 
that must in time be hit. But your argument assumes | 
that the speeds of the various ships are increased cr 
decreased in like ratio, and when this is done, whether 
two or more ships be considered, and whatever be their 
courses, their relative positions at the end of each unit of 
distance covered by one of them will be precisely the 
same, however speedily or slowly this unit of distance is 
covered. Time and speed therefore do not come into the 
calculation of the chances of collision in the case as you 
gave it, 

T am, Sir, your obedient servant, 
J. T. BucknNIit. 





THE THERMODYNAMICS OF THE AUTO- 

MATIC VACUUM BRAKE. 

To THE Eprror or ENGINEERING. 
Srr,—In my careful reading of the paper in which 
Messrs. Deeley and Archbutt treated the above matter in 
The Engineer of June 27th and July 11th, I was pleased to 
note the popular method, so free from anything too high 
for ordinary readers. It does not follow that they will 
not be prepared to meet opponents fully primed with 
mathematical formula, but I trust that the matter does 
not require it. For it is a practical solution that is 
wanted, and I opine that in the hands of the locomotive 
engineers the requisite means will now be adopted for 
trapping and ejecting water from the brake. I have 
noticed that with some opponents the main objection is to 
| the claim of Messrs. Deeley and Archbutt that they have 
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proved the vacuum automatic brake to be essentially a 

‘dry brake.” Possibly the claim that it is not essentially 
a ‘* wet brake” would meet the point. Even were it as 
essentially a ‘‘wet brake” as the pressure brakes 
obviously are, still, as in their case, the objection could be 
met, and met in several different ways. 

But the said scientists having, to their satisfaction, 
proved their special negative, it does not seem essential 
that they should insist on proving more—on proving either 
positives or negatives as to the way, or ways, in which 
the water has, up to this time, got access. Enough that 
it is preventable, and that braking experts can and will 
find out and apply the means, in time. 

In respect to the steam leaking back through defective 
valves or joints, the cure would seem to lie, in one way, 
as suggested by Colonel Rich, in keeping the small 
ejector in constant operation at al/ times during every trip; 
for surely no such leaking steam could go against the 
current of air produced by that ejector. 

Then in regard to Mr. Stretton’s point that the water 
finds access by the joints of leaking hose-pipes, it should 
not be impossible to obviate that, against a pressure of 
12 lb. or 14]b., at any rate. That moisture may and will 
trouble both vacuum and pressure brakes, so as to freeze 
the valves, pistons, and so forth, may not be denied, but 
the blocking of the pipes may be obviated so as to prevent 
accidents thereform. And, as the difficulties of brakes, 
one and all, may ultimately cease, Mr. Stretton’s very 
or solicitude for his clients will ‘‘ cease from troub- 

— and the public will chiefly benefit. 
ut the ‘‘ battle of the brakes” must go on till ‘ the 
fittest” only shall ‘‘ survive,” after many a hard rub of the 
** blocks,” not to mention the heads. 


Yours truly, 
September 2, 1890. An Op Loco. Driver. 





DEFECTIVE BOILER CONSTRUCTION. 
To THE EpiToR OF ENGINEERING. 

Srr,—In reply to Mr. H. E. Newton’s letter in your 
last week’s issue, I may state that I do not assume the 
crown stays are screwed up to any strain at all; in fact, 
the gist of my communication was just to draw attention to 
the circumstance that under no condition whatever could 
a tensile strain of anything more than a mere fraction of 
300 tons be brought upon the crown stays. 

The reason of this is that there is already an upward 
strain of 300 tons acting as pressure on the underside of 
the combustion chambers, so that it is impossible to add 
another 300 tons in the same direction by the stays. 

In the case of a locomotive firebox, where there is no 
such upward pressure owing to the open bottom, such 
staying is perfectly correct, and there they act to their 
full extent, girders being only admittable up to acertain 
width of firebox, and so long as the crushing strain 
exerted by the ends of the girders, and which has to be 
borne oad Sheienitiad by the vertical end plates to the 
rivets in the bottom seam connecting the inner and outer 
boxes, dues not exceed a given point of strain. 

I remain, yours truly, 
W. H. Martin. 








BOILERS OF THE 8.8. ‘‘ KAISER 
WILHELM ILI.” 
To THE Eprror or ENGINEERING. 

Srr,—With reference to the letter from Mr. W. H. 
Martin in your issue of 22nd August, I cannot agree with 
your correspondent that the design of the boilers illus- 
trated 15th August is defective. Curiously enough my 
opinion is the exact opposite, All parts being exposed to 
an equal pressure internally and externally as the case 
may be, the effect of the 96 sling stays on the combus- 
tion chambers do not affect the safety of the boiler one iota, 
unless youadmit most extraordinary conditions are present, 
such as the weakness of the corrugated furnaces to carry 
even their own weight, or the shell plates giving out, or 
bad fitting of the sling stays. As tothe “ bodily lifting of 
the whole chamber,” this reminds me of the objection some- 
times met with that it is improper to stay a steam dome 
by bars, simply because the al ends go through a 
neutral part of the shell. Similarly it may be seriously 
argued that it is waste of material to stay a dished or 
cambered end plate, as under the best conditions the stays 
may have very little to do. 

I think the sling stays are preferable for access for clean- 
ing to the usual] cumbersome and heavy girder roof stays. 

Yours truly, 


P. H. Sapier. 
Handsworth, August 30, 1890. 








THE VICTORIA TORPEDO, 
To THE EpiTorR oF ENGINEERING. 

Sir,—I feel sure that many, like myself, must have 
read your description and examined your drawings of the 
Victoria torpedo with great interest. Its descriptive 
oo should be Murphy’s controllable (Whitehead) tor- 

0. 

, So far as an examination of the invention can be made 
from last Saturday’s ENGINEERING, that portion which 
refers to the so-called ‘‘ small torpedo” which can ‘‘ only 
be steered ” at full speed and ‘‘ cannot have its speed con- 
trolled ” appears to me to bea valuable development of an 
offensive arm which has been adopted by all the great 
naval powers, and which is also rec nol | as a defensive 
arm by some nations. 

Mr. Murphy’s alterations appear likely to succeed, and 
an important advantage then gained will be the greater 
range at which torpedo boats can attack their foe, and 
consequently the smaller risk they will run of being sunk 
by machine guns or by quick-firing guns. 

Difficulties may arise if the torpedo boat continue at 





full speed during the operation, and arrangements for 
paying out the insulated wire from the torpedo boat would 
required. 

As regards the large-sized torpedo which would pro- 
bably be employed principally on harbour defences, I con- 
fess that it appears to me as not likely to meet the expec- 
tations of its inventor. In the first place the practical 
operations connected with mooring a delicate piece of 
mechanism like a torpedo and its buoy, would entail diffi- 
culties well-nigh insuperable. 

Secondly, when moored it would in a very short time 
become so coated with dirt, rust, sand, and sea life (vege- 
table or animal) as to be unworkable. 

Depend upon it that the small torpedo, worked with a 
single wire from a shore station or a floating station 
for land defences, and worked from a torpedo boat or from 
a battle-ship for offensive purposes, is the thing for the 
inventor to develop ; and he will be wise if he drop the 
more ambitious scheme, for it will only bring discredit 
on the practical and valuable portion of his invention. 

Lan, Sir, your obedient servant, 
J. T, BuCKNILL, 





THE PATENT OFFICE LIBRARY. 
To THE Epitor or ENGINEERING. 

Sir,—I agree with your correspondent, M. Gobert, as 
to an improvement being necessary in the manner of 
exposing the journals on the library tables. The fact is 
now terribly apparent, owing to the crowded state of the 
tables. A stand placed up the centre of the tables or at 
the ends would answer the purpose. There might be 
two tiers for the different sizes of papers. 

I also agree with what he says in reference to the noti- 
fication of new books, but I think more is required 
namely, the books themselves. I donot know the method 
adopted of adding these to the library, but to judge from 
the comparative ones; and the number subscribed as 
‘* presented,” those bought must be few indeed. I would 
therefore suggest a little more liberality in this matter. 
In fact, as a purely technical library of the importance it 
is, I think my views will be indorsed when I say it 
should contain every book on science and the arts pub- 
lished in the British Empire, with a very liberal selection 
of those published in other countries. 

It may be impossible to have such in the present 
building, but, seeing the question of more room or re- 
moval must soon be to the front, it may not be out of 
place to mention it, even although such an arrrangement 
might have the effect of having it combined with the 
British Museum. 

A library catalogue is also much wanted. Subject- 
matter cabinets, after the method adopted at the Guild- 
hall, appear to me worthy of adoption. 

Allow me this opportunity of bearing testimony to the 
uniform courtesy of all the officials, which, in fact, makes a 
visit to the library a real pleasure, marred only by defec- 
tive ventilation and lighting, of which enough has been 
already said, and for which I don’t think they can be 
held responsible. 

Yours truly 
Eon STRATHAAR. 
July 30, 1890. 





GIRDERS WITH PARALLEL FLANGES. 
To THE Eprror oF ENGINEERING. 

Srr,—In calculating the stress on the verticals of the 
above description of girder, I find that B. B. Stoney and 
F. W. Sheild in their books differ very considerably. I 
give below an illustration. 

Moving load on each bay... 
Length of girder... ve 
Depth Ht mee 


Load on bottom flange 
ties. 


15,000 lb. 
80 ft. 


10,, 


and vertical struts... diagonal 


NX 


The following is the calculated strain according to 
Stoney, page 137 . . . and Shield, page 33. 


Verticals. Stoney. 
Ib. 


2 : 4 


a \ 7 
wy \Y 


— 





J 
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ae 6 
is 


154 



































-80* 


Sheild. 
Ib. 
52,500 
41,015 


32,812 
27,890 


52,500 
39,375 
28,125 
x sce 18,750 
Br 5¢ cok Sy 11,250 26,246 
I shall be glad if any of your readers will say which of 
the two is correct. 
Puzz.Ep. 








PULLEY BLOCKS. 
To THE Eprror or ENGINEERING. 

Srr,—Having had considerable experience in the use 
of -pulley blocks, I was naturally interested in your 
description last week of the ‘‘new” Weston’s triplex 
spur-gear block. But I was disappointed to find the 
efficiency so mediocre. The names of the blocks com- 
pared are not stated, but it seems to me that if the 
‘results were distinctly favourable to the new block” the 
best English makes could not have been represented. I 
have myself a ‘‘Cherry” block (Tangye’s) which I recently 
found to be giving over 85 per cent. efficiency, or more 
than 5 per cent. in excess of that claimed for the Ame- 
rican, and this after being in daily use for more than 
ten years. Possibly, however, this type of block was 





not submitted to Professor Thurston by his clients. 
At any rate, the old country knows how to make a 
pulley block and is still ‘tin the swim.” 


JOHN GRIFFITHS, 
Handsworth, August 29, 1890. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—There was a considerable 
amount of excitement in the iron market last Thursday, 
and a big stroke of business was done in warrant iron. A 
fairly large withdrawal of pig iron from the warrant 
stores took place on the preceding day, but rumours of a 
contract for 20,000 tons of pipes having been placed in 
Glasgow for Rio de Janeiro caused holders to be indis- 
posed to sell under 50s. Quotations touched 50s. 3d. per ton 
—an advance of 5d. on the day ; but prices eased off again, 
the close being 50s. for Scotch iron, while Cleveland at the 
close was 46s, 9d., and hematite iron closed at 57s. 104d., 
or 3d. per ton above the final price on Wednesday. _A fair 
amount of business in warrant iron was done on Frida 
forenoon, at about the preceding day’s prices, Scotc 
iron being 4d. per ton up at the close, Cumberland hema- 
tite warrants declining 14d., and Cleveland iron remain: 
ing stationary. Scotch iron remained unchanged in price 
in the afternoon, and Cleveland and hematite iron de- 
clined 3d. and 1d. per ton pny, all There was a 
quieter — in the market on Monday, and quotations 
were easier. In the course of the forenoon selling was 
very general, and several large lots were disposed 
of at lower prices. In the afternoon there was again 
a considerable amount of selling, and there was a 
somewhat big drop in prices, the settlement at the close 
being—Scotch iron, 49s. 74d. per ton ; Cleveland, 46s.; 
hematite iron, 57s. per ton. For a time there was a 
slight tendency towards a recovery in prices on Tuesday 
forenoon, but it did not hold, the market becoming very 
flat. Scotch iron declined in price as much as 3d. per 
ton, from which there was a slight recovery in the after- 
noon, when the closing settlement prices were —Scotch 
iron, 49s. 6d. per ton; Cleveland, 46s.; hematite iron, 
57s. per ton. ‘The flatness in the warrant market during 
the past two days has been still more accentuated to-day. 
During the forenoon the price of Scotch pig iron, 
under the pressure of heavy sales, fell away to 49s. 
vied ton cash. Then there was a rally, followed by a 
all to 49s. O!d. Prices gave way still further in the 
afternoon, down to 49s. 94d. cash. A smart rise took 
place, and the close showed buyers at 49s. 2d. cash. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 8940 tons, as compared with 9150 tons in the 
corresponding week of last year. They included 831 tons 
for the United States, 1734 tons for Canada, 315 tons for 
India, 398 tons for Australia, 220 tons for France, 1324 
tons for Germany, 110 tons for Holland, 125 tons for Bel- 
gium, smaller quantities for other countries, and 3623 tons 
coastwise. No material change has taken place in the 
price of makers’ special brands during the week. The top 
rice is 64s. per ton, which is asked for Coltness No, 1. 
There are still 78 blast furnaces in actual operation, as 
compared with 81 at this time last year. e stock of 
pig iron in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stood at 665,841 tons, against 671,053 
tons yesterday week, thus showing for the week a reduc- 
tion amounting to 5212 tons. 


Malleable Iron and Steel Trades.—There is a very firm 
tone in the Scotch steel trade, and within the t few 
days makers have intimated an advance on the price of fs, 
per ton. A similar advance has been announced on tle 
price of malleable iron, for which there is a very brisk 
demand on the part of merchants. 


Vale of Clyde Tramways Company and the Clyde Trustees. 
—It was stated on good authority a few days ago that the 
Vale of Clyde Tramways Company would yesterday 
receive the sum of 12,000/. in hard cash from the Clyde 
Trustees in name of compensation for the injury which 
the company may sustain through its traffic being deviated 
from its present line on Govan-road to the new road which 
is to be made round the south end of Cessnock Docks in 
accordance with the provisions of the Act of Parliament 
passed a few weeks ago in favour of the Clyde Trust. In 
addition to handing over this large sum of money to the 
tramway company, the Clyde Trustees, are, of course, 
bound to lay for it a new line of tramways before closing 
up the old one. 


East of Scotland Engineering Association.—On Friday 
and Saturday of this week a visit will be paid to the Edin- 
—_ Exhibition by this Association. On the occasion 
of their first visit they will have the pleasure of hearing 
a paper by Mr. C. G. Wright, in which he will give an 
account of the ‘‘ Telephonic Exhibits,” and at the same 
meeting Mr. J. Thomson will describe the sanitary appli- 
ances exhibited. At the Saturday meeting a paper will 
be read by Professor Elliott, D.Sc., describing the exhibits 
in the motive Annexe; and one on ‘“‘ Permanent 
Way ” will be read by Mr. J. B. Bennett. 


Proposed Extension of Stonehaven Harbour.—An exten- 
sion of Stonehaven Harbour is proposed in accordance 
with a scheme worked out by Mr. Barron, C.E., Wick. 
The works embraced in the scheme are estimated to cost 
between 13,000/. and 14,0001. The biggest item is one of 
94501. for a breakwater and a quay 350 ft. in length. 


Clyde Shipbuilding Trade: Launches in August.—There 
was an unusually large output of new shipping from the 
Clyde shipbuilding yards during last month—24 vessels, 
aggregating upwards of 34,000 tons, thus making for the 
eight months of the year a total of between 224,000 and 
225,000 tons. There were 14 steamers in the month’s 
output, five sailing vessels, and five yachts. Seven of 
the steamers _ranged from 2600 tons up to 4800 tons, and 
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one of the sailing vessels was a four-masted barque of 
9550 tons. There were somewhat exaggerated stories pub- 
lished last month as to the extent of the orders placed on 
the Clyde for new shipping, given in at least one instance 
at 86,000 tons! A well-known Clyde shipbuilder, who 
withholds his name, reduces the total to 38,850 tons. 


Caledonian Railway Dividend.—At their meeting held 
in Glasgow yesterday, the directors of the Caledonian 
Railway Company resolved to recommend to the forth- 
coming meeting of shareholders a dividend at the rate of 
5 per cent. for the half-year — July 31, 1890, and to 
carry over a balance of 9500/. For the corresponding 
half-year in 1889 the dividend was at the same rate, but 
the carry over was 76001. The traffic receipts amounted 
to 1,616,241/., being an increase of 77,5611. over the 
receipts for the half-year ending July 31, 1889. During 
the past ten years the Caledonian dividends have been as 


follows : ja ; 

Dividend. Price. 

per cent. £ 
1890 , 6 131 
Sa 127} 
a a 108% 
Co ae de as Pas 33 96 
1886 3] 1002 
1885 4 1018 
1884 4 101: 
1883 4 1053 
18-2 4 108 
1881 3} 105} 


Glasgow and South-Western Railway Dividend.—The 
dividend of the South-Western Railway Company for the 
same half-year has been announced this week, namely, 
4 per cent., with a balance of 5525/. to be carried over to 
the current half-year’s account. For the corresponding 
half-year of 1889 the dividend was at the rate of 4 per 
cent., and the balance carried over was 55751. The traffic 
receipts for the half-year amounted to 600,647/., being an 
increase of 16,965/. over the revenue for the half-year 
ending July, 1889. The September dividends of this 
company for the last dozen years have been as follow : 


Dividend. Price. 

per cent. £ 
1890 aoe 1063 
1889 4 116 
1888 4 1054 
1887 t 100 
1886 4 io 
1885 4 101 
1884 4 110 
1883 5 122 
1882 5h 1233 
1881 5 115} 
1880 5 1163 
1879 23 82h 


Presentation Portrait of Mr. Peter Dennu.—A_ large 
company of gentlemen met in the Merchants’ House, 
Glasgow, last night, the occasion being the presentation 
to Mrs. Peter Denny, of Helenslee, Dumbarton, of a 
dortrait in oil of her te 5 Mr. Peter Denny, LL.D. 
The portrait, which is by Mr. Lockhart, R.S.A., was 
subscribed for by shareholders of the Irrawaddy Flotilla 
Company, in recognition of the esteem in which Mr. 
Denny is held. Sir Archibald Orr-Ewing, Bart., M.P., 
occupied the chair. Mr. T. Findlay, of Messrs. T. B. 
Findlay and Co., Glasgow, made the presentation. Mr. 
Denny, on behalf of Mrs. Denny, thanked the donors. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Staveley Iron Company.—Last week we announced that 
the dividend for the year would be 15 per cent. Since 
the last annual report Messrs. Logan rly Hemmingway, 
contractors to the Manchester, Sheffield, and Lincoln- 
shire Railway Company, have pushed on with consider- 
able vigour the new line between Beighton and Chester- 
field. This line, running as it does through the iron 
works, and in connection with some of the largest col- 
lieries owned by the Staveley Company, will be a factor 
of the most important character in the future of the firm, 
and the directors regard the prospects of the company 
with every degree of confidence. 


Opening of the Doe Lea Extension Line.—The Midland 
Railway Company have again extended their system in 
the locality by the opening of the above branch for pas- 
senger traffic. About two miles of railway form the junc- 
tion with the Seymour line, which was constructed over 
twenty years ago. It runs parallel with the Doe Lea 
River, and thus its name. Ko 
line took place until 1884, from which time the work has 
been in the hands of Messrs. Tomlinson, contractors, of 
Derby. The new line connects the Clowne with the 
Teversal branch, thus forming another route from Chester- 
field to Mansfield. There isa tunnel of nearly a mile 
beyond Glapwell, up to which place the line runs along a 
beautiful valley, 


Sheffield Engineering Soc‘e'y.—On Monday evening this 
Society held the first meeting of the new session, when 
the president, Mr. Watkinson, gave an interesting 
lecture on the testing of gas engines to a large audience. 
The lecturer explained the principles on which tests of all 
kinds of heat engines should be carried out, and then 
devoted considerable time to detailed descriptions of the 
tests necessary to determine the efficiency and the distri- 
bution of heat in gas engines. After the lecture the 
meeting adjourned to the school workshops, where some 
experiments were shown with a 4 horse-power gas engine. 
Mr. Watkinson was afterwards thanked for his lecture. 





further lengthening of | P® 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBrRoucn, Wednesday. 

The Cleveland Iron Market.—Trade in the North is 
rather quieter just now than it has been during the past : 
week or two, and prices of No. 3 Cleveland pig are little 
easier than when we last reported, but quotations for ; 
other qualities are well maintained. It must be remem- | 
bered that recently a great many orders have been placed 
for No. 3, and buyers are therefore not quite so numerous | 
as they were, many of them having given out most of 
their work. Yesterday the weekly market was only 
thinly attended and the amount of business transacted 
was not large, No. 3 g.m.b. Cleveland pig iron was sold 
at 46s. per ton for prompt f.o.b. delivery, and some buyers 
stated that they had purchased an odd lot or two at 
45s. 104d., but sellers were by no means numerous, and 
several of them asked rather more than 46s. for No. 3. 
Many people accounted for the flatness of the market by 
the recent transactions in warrants, stating that a few 
speculators who bought warrants a little while ago have 
lately been realising. Middlesbrough No. 3 warrants were 
very quiet and flat at 45s. 9d., but later in the day they im- 
sroved somewhat, and finally closed 46s. cash buyers. Very 
little business, however, was recorded in them, Flange 
iron was steady at 43s. per ton, and a fair quantity of that 
quality changed hands. There was not a great deal doing 
in hematite pig iron, but a few sales of makers’ east coast 
brands were recorded at 57s. To-day our market was 
very quiet but steady. There was next to nothing doing. 
No. 3 Cleveland was obtainable at 46s., and Middles- 
brough warrants were 45s. 9d. cash buyers. 


Manufactured Iron and Stecl.—The improvement which 
recently commenced in the finished iron trade shows no 
signs of discontinuing, but on the other hand prospects 
are better and more encouraging than they have been for 
some time past. Several substantial orders have re- 
cently been given out and inquiries concerning new 
work are numerous. One or two firms have now got 
so many contracts on hand that they do not care about 
booking any further orders just at present. This is a 
very different state of affairs to that experienced by 
producers about a month ago, when several of them 
would have been glad to have secured work at prices 
nearly 1/. a ton below present market quotations. 
Common bars are now 6/. and ship plates 6/., while ship 
angles bring 5/. 15s., all at the usual 2} per cent. dis- 
count. The steel industry is steady, but prices do not 
improve much. Heavy sections of rails are still obtain- 
Pg bag per ton and ship plates at from 6’. 103s. to 

. 12s, 6d. 


The Make and Disposal of Pig Iron in Cleveland.—To- 
day the Cleveland Ironmasters’ Association issued from 
their offices at Middlesbrough their returns for the month 
of August showing the make and disposal of pig iron in 
Cleveland for that period. During the month two blast 
furnaces have been blown in, one at the Linthorpe Works 
and the other at the Eston Steel Works, and one furnace 
at the Ayresome Works has been put out, so that at the 
end of the month there was one furnace more blowing 
than at the beginning. The statistics show that of 153 
furnaces built 104 have been in operation, and have pro- 
duced altogether 241,848 tons of pig iron, of which 
125,819 tons were Cleveland, and the remainder hema- 
tite, spiegel, and basic. In the previous month the total 

uce was 239,903 tons, so that there is an increase 
in the make during August, as compared with July, of 
1945 tons. The number of furnaces running on Cleveland 
pigiron at the end of the month were 59, and those on 
hematite, &c , 45. At the end of July there were 58 fur- 
naces on Cleveland pig and 45 producing hematite, &c. 
The stocks of pig iron have increased. On August 31, the 
total store was 254,633 tons, of which Messrs. Connal 
held 90,801. At the end of July the total stock of pig 
iron was 246,599 tons. It will thus be seen that there is 
an increase on the month of 8034 tons. Shipments, 
although only poor, reached more at the end of August 
than it was at one time thought they would do. They 
amounted to 65,290 tons of pig iron, which is 3577 tons 
more than in July, but 18,037 tons below what they were 
in August last year. The increase in the stocks is 
accounted for greatly by the local holidays during the 
races, and altogether the statistics are regarded as fairly 
satisfactory. 


NOTES FROM THE SOUTH-WEST. 

Curdiff.— A brisk business has been passing in steam 
coal, and prices have been well maintained. The best 

ualities have made 14s. 9d. to 15s. per ton, while good 

ry coal has commanded a quotation of 13s. 9d. to 14s. 6d. 
ton, The demand for household coal has been steady, 
In anticipation of the winter season ; No. 3 Rhondda has 
made 13s. 6d. to 13s. 9d. The demand for patent fuel 
appears to be improving. Coke has continued active ; 
foundry qualities have made 22s. to 23s. per ton; and 
furnace coke, 21s. per ton. Iron ore has n in good 
demand. The manufactured iron and steel trades are 
well maintained, and quotations for steel rails have 
shown an upward tendency. 


The Electric Light in Monmouthshire.—The Blaina Co- 
operative Stores Company (Limited), has accepted a 
tender of Messrs. Berryman and Co., Cardiff, to light its 
new stores at Abertillery. The plant will consist of one 
8-horse Marshall’s semi-portable engine, with one of their 
Blakey-Emmott patent dynamos, 70 Swan-Edison incan- 
descent lamps, and one Blakey-Emmott patent arc lamp. 
The installation is expected to be completed in three 
weeks. 


Wagon Works at Cadoxton.—A large tract of land has 








been taken adjoining the main line of the Barry Company 


at Palmerstown, Cadoxton, for the _— of erecting 
branch works for the Bristol Wagon Works Company. 


Cowbridge and Aberthaw Railway.—The second _half- 
yearly mee‘ ing of this company was held on Thursday at 
Yardiff, Mr. D. Owen in the chair. The repert of the 
directors stated that the expenditure on the line had been 
carried to 22,712/., and it was proposed to expend a 
further sum of 30,000/. during the half-year ending De- 
cember 31. The chairman, in moving the adoption of the 
report and accounts, said satisfactory progress was being 
made with the line by the contractors. 


Bristol Port and Pier Railway.—The Midland and 
Great Western Companies have decided to take over 
every one of the servants of the Bristol Port and Pier 
Railway Company. ‘The drivers and firemen, who were 
before doubtful of their future, received an intimation on 
Saturday that they would be continued in their situations, 
The present rolling stock will be replaced by that of the 
Great Western Company. 


Pembroke and Tenby Railway.—The half-yearly meeting 
of this company was held at Paddington on Friday, Mr. 
C. Stanley Williams in the chair. The report of the 
directors stated that the revenue of the company had in- 
creased during the past year to the extent of 280/., while 
the working expenses were only 12/. more. The chairman, 
in moving the adoption of the report, said the line was 
now laid with steel rails throughout, and this would, of 
course, effect a saving in the maintenance charges. 


Newport Dock:,—The half-yearly meeting of the 
Alexandra, Newport, and South Wales Docks and Rail- 
way Company, was held at the offices, Gracechurch: street, 
on Saturday, Mr. J. Phillips in the chair. The report of 
the directors stated that the rents payable by the New- 
port (Alexandra) Dock Company, Limited, forthe half-year 
amounted to 34,596. 16s. 7d., being the sum required to pay 
the debenture charges and the maximum dividend upon all 
the stocks and shares of the company. The directors 
therefore recommended the declaration of dividends at 
44 per cent. per annum as heretofore, upon all preference 
stock and ordinary shares, and at 5 per cent. per annum 
upon the new ordinary shares and stock. The engineer 
reported that the construction of the new entrance lock 
and of the extension works generally had advanced con- 
siderably during the past half-year. The chairman, in 
moving the adoption of the report, congratulated the 
shareholders upon the condition of the dock, and added 
that, from a personal visit, he could confirm the report 
of the engineer with respect to the new entrance lock 
and the extension of the works. 


The *‘ Philomel.”—The Philomel, just launched at Devon- 
port, is asecond-class deck-protected cruiser exactly re- 
sembling the Phebe, which was launched a few months 
since. Four vessels of this class are being built under 
the last naval defence scheme, the Phebe, the Pallas, 
the Pandora, and the Philomel ; and they are known as 
the Pandora class. The hull is built of steel at a cost of 
70,000/., while the displacement—which now stands at 
1000 tons—will eventually reach 2575 tons. The engines 
are being constructed by Messrs Earle, of Hull, and 
will be of 7500 horse-power ; they are expected to give 
the Philomel a speed of 19 knots per hour when required. 
The Philomel is built to carry 300 tons of coal, which will 
enable her to steam for 4800 miles at 20 knots per hour. 
The armament of the Philomel will consist of 4.7 in. 
quick-firing guns, eight 3-pounder, and four light machine 
guns, besides which the vessel will be provided with two 
bow torpedo tubes and two launching torpedo carriages. 
The total cost of the vessel is estimated at 146,114’. She 
was commenced May 9, 1889. Her dimensions are as 
follows: Length, 265 ft. ; breadth, 41 ft. ; depth of hold, 
13 ft. 6 in. raught of water, forward, 144 ft.; aft, 
154 ft. 

“© The Cornishman.” —‘*The Cornishman,” a train 
which, starting from Paddington at a quarter past ten in 
the morning arrives at Penzance before seven in the even- 
ing, has proved a great success. The train has poured 
shoals of visitors into Newquay, Penzance, and St. Ives, 





New TRANSATLANTIC STEAMSHIP Company, MILFoRD 
AND LaBrapor Coast.—It is stated that a company has 
been formed, called the North Canadian Atlantic Railway 
and Steamship Syndicate, Limited, t» run a service of 
steamers on the Atlantic from Milford Haven to Labrador 
Coast, with train connection between the latter and 
Quebec. Intimations of this nature are frequently made; 
but in the present case details are given which seem to 
indicate that the statement rests on a sounder basis than 
mere rumour, which is responsible for the intimation of 
many schemes. The chairman of the company is Sir 
Henry A. Isaacs, Lord Mayor of London. With him in 
the directorate are Sir R. N. Fowler, M.P , Mr. Thomas 
Wood (chairman Milford Docks Company), Mr. Charles 
G. Mott (director of the Great Western Railway Com- 
pany), and Mr. William Ralston Bolch. The capital of 
the syndicate, which has been duly formed and incorpo- 
rated, is 50,0U0/. ‘Lhis is for the preliminary stages only. 
When the company is formed they will acquire a capital 
computed at 4,000,000/., with which railways, docks, and 
steamships will be constructed and operated. It is reported 
further from Philadelphia that an engineering staff has 
been sent from (Juebec to Labrador to make surveys along 
the north shore of the St. Lawrence River for a railway 
840 miles eastward from (Juebec to Cape Charles, Labrador. 
The distance from Labrador coast to Milford is about 1900 
miles, and were 20-knot steamers engaged in the service, 
the Transatlantic passage could be made in four days of 
twenty-four hours. The Great Western Railway Com- 
pany on this side completes the connection with London, 
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FORTY-TON WHARF CRANE. 


CONSTRUCTED BY MESSRS, DAVIS AND PRIMROSE, ENGINEERS, LEITH. 


(For Description, see Page 279.) 
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NOTICE.—THE FORTH BRIDGE. 


In consequence of the number of “ENGINEER- 
ING” of February 28th having been completely ex- 
hausted on the day of publication, the Publisher 
begs to say that a reprint of the descriptive matter 
and Illustrations of the above Bridge has been 
issued, printed throughout on Special Plate Paper 
and bound in Cloth, Gilt Lettered, price 5s, (post 
free, 5s. 6d.) This reprint consists of seventy-two 
pages royal 4to, and is illustrated by nineteen Page 
and Two-Page Plates, and 157 Figures in the text. 
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AMERICAN SHIPPING AND 
SHIPBUILDING. 

Ont of the matters that is likely to claim pro- 
minent attention on the part of both the Americans 
and their guests, on the occasion of the forthcom- 
ing meeting of the Iron and Steel Institute in the 
United States, is the question of why the American 
mercantile marine has, so far at least as the foreign 
trade is concerned, rapidly fallen off during recent 
years, while that of the United Kingdom has as 
steadily advanced. The subject is likely to come 
up for full discussion on two of the papers offered 
by the Iron and Steel Institute to the proposed 
international meeting at Pittsburg—the one by 
Sir Nathaniel Barnaby, C.B., ‘‘On the Protec- 
tion of Iron and Steel Ships ;” and the other by 
Mr. Seaton, manager of Earle’s Shipbuilding Com- 
pany, at Hull, ‘‘On the Recent Development of 
Marine Engineering”—which, of course, involves 
also the development of shipbuilding generally. 
The Americans could hardly have the subject pre- 
sented for their consideration and guidance by two 
higher authorities; and at a time, when many 
among them are straining every nerve to secure 
a larger share of the ocean-carrying trade of the 
world, and to re-establish their former supremacy 
on the ocean, it is probable that lessons may be 
learned that will be useful to both countries. 

There is hardly any room to doubt that the same 
cause that has kept back the shipping industry of 
the United States has been the main factor in 
advancing the same industry in the United King- 
dom. It has been mainly due to the protectionist 
system of the former country that both events have 
happened, and the one event has not only pro- 
ceeded pari passu with, but has been the natural 
outcome of, the other. 

The shipping industry of the United Kingdom 
was stagnant, and all but effete, while the Corn 
Laws were in operation, and a duty was levied on the 
export of coal. These two items are the backbone 
of our shipping trade, and it was all but impossible 
to import the one, or to export the other, at a time 
when both were laid under serious disabilities. 
There was even a large decrease in the declared 
value of the exports of home produce and manu- 
factures during the first quarter of the century. 
The declared value of such exports between 1805 and 
1811 varied from 40 to 47 millions sterling, whereas 
between 1825 and 1835, they never exceeded 38 
millions sterling. It was much the same, although 
not to quite the same extent, with our imports, 
which were greater in 1811 than they were in 
any subsequent year except one, up to 1827, 
and which during this whole period were always 
under 43 millions sterling per annum, or less 
than one-ninth part of the value returned for 
1889. But this is not all. The average value of 
all descriptions of produce, both home and foreign, 
was at that time much greater than it has been 
within recent years, so that a million pounds’ 
worth of produce to-day would probably equal in 
volume a million and a half pounds’ worth fifty 
This would, of course, mean that the 
actual quantity of merchandise carried in the ship- 
ping trade of the United Kingdom in the first 
quarter of the present century, relatively to the 
declared value, would be 25 per cent. to 50 per cent. 
less than it would be at the present time. Thus 
the shipping trade of that time was really much less 
important than the returns of its value would make 
it appear ; or, conversely, the development of the 
foreign trade of the United Kingdom since free 
trade became our commercial policy, has been much 
greater than the records of value would indicate. 





Nor is it a matter for surprise to those who care 
to study the question, that the shipping trade of 
the United Kingdom failed, under our commercial 
system of fifty years ago, to make headway. Take 
the shipments of corn as acase in point. Onan 
average of years the corn grown inthe country was 
not adequate to the requirements of the population 
since the commencement of the century; but in 
spite of this fact a graduated scale of duties was 
brought into operation with the ostensible purpose 
of protecting the British farmer, diminishing 
as the home price increased, and increasing as it 
diminished, so that the duty amounted to as much 
as 24s. 8d. per quarter, when the price of British 
corn was as low as 62s. The effect of this system was 
to exclude foreign corn from British markets except 
when British grown corn was extremely scarce, and 
hence the imports of foreign corn were subject to 
extraordinary fluctuations. Sometimes no corn 
was imported for three or four years together, and 
at other times, as in 1818, as much as 3,500,000 
quarters were imported in a single year. In such 
cases as the latter the corn had to be imported very 
often in foreign ships, whose owners exacted a high 
rate of freight, and it had to be paid for generally, 
not by the natural process of exchanging commodi- 
ties, but by bullion, when the exports of goods, 
often sold to meet emergencies at a heavy reduction 
of price, were not sufficient to square the account. 
At that time corn was the principal commodity 
that our foreign customers, notably Prussia, 
Russia, and the United States, had to offer in 
exchange for our manufactures. By limiting our 
purchases of their supplies of corn we kept them 
out of our own markets fur manufactured goods, 
and led them to establish manufactures for them- 
selves, much sooner than they would otherwise 
have done. Not only so, but as English shipping 
could only depend upon an intermittent and uncer- 
tain trade in imports, the tonnage did not increase, 
and freights were much higher than they would 
have been under a different system. With all these 
things against it how could English shipping 
flourish? The marvel is that it could keep alive so 
well as it did. 

There are many other points of interest involved 
in the consideration of this question that may be 
incidentally touched upon, but they are generally 
points economic rather than practical, and the 
average practical man has no great love for eco- 
nomics. There are, however, some unusually im- 
portant points to be ascertained by a study of the 
early history of British shipping in relation to its 
later development, and we shall briefly call atten- 
tion to one or two of these, leaving it for the 
Americans, or whomsoever else it may concern, 
‘to point the moral” and apply the lesson. 

The total tonnage of all the vessels built in the 
British Empire between 1800 and 1845, did not 
exceed 6,000,000 tons. This seems on the face of it 
a large tonnage, but it is by no means so important 
as it seems, the average tonnage constructedannually 
overthisperiod having beenabout 135,000 tons. The 
greater part, almost the whole, of the tonnage built 
over this term was sailing, and not steam tonnage, 
so that in order to make a fair comparison with the 
shipbuilding of late years, is is necessary to reduce 
the tonnage of the latter period to sailing ship 
efticiency, and having done this, we find that the 
tonnage constructed in the United Kingdom in 
1889 was 3,840,000 tons, or more than twenty- 
eight times the average of the tonnage of new 
vessels constructed during the first forty-five years 
of the century. 

During a great part of the early years of the 
century there was a race in progress for shipbuild- 
ing supremacy between the United Kingdom and 
the United States. The race appeared sometimes 
to be in favour of the one country, sometimes to 
lean with the other. Great Britian, as the older 
and more populous country, naturally had a long 
and important lead. But it was not very difficult 
to dislodge. The tonnage built between 1820 
and 1830 was 1,396,000 in the United King- 
dom, and 944,000 in the United States. In 
the next ten years the United Kingdom had 
done the lion’s share of the work, having turned 
out 2,080,000 tons, as against 1,189,000 tons pro- 
duced in the United States. But about 1844, the 
latter country appeared to awake like a giant re- 
freshed, and in three years the output of new ship- 
ping had doubled. In 1855, the new American 
shipping launched was not less than 583,000 tons, 
which was largely in excess of the newly built 
British shipping, and in the decade 1850-1260, 
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as a whole, the United States had much the better 
of the race. 

From this stage, however, a change of a very 
remarkable character came over the parties to this 
important contest, and over the essential circum- 
stances of the contest itself. The most vital 
element in this transition was the substitution of 
iron for wooden ships. The second element which, 
however, was of a much less permanent character, 
was the interposition of the American civil war. 
These twin influences, falling concurrently, in- 
fluenced the future of the race in favour of Britain. 

Previous to 1840, the merchant navies of the 
world were all constructed in timber, and almost 
entirely wind propelled. In that year the tonnage 
on the British register was 3,311,000 tons, and only 
95,800 tons were steam tonnage. On the American 
register, the tonnage was a trifle over 2,000,000 
tons, of which about 200,000 tons were in steam. 
In neither country was iron largely employed for 
maritime purposes. But between 1840 and 1850 
the steam tonnage of the principal maritime navies 
of the world had more than doubled, and in the 
next ten years it had made greater progress still. 
Iron meanwhile was making enormous strides, and 
about 1860 it became the general judgment of the 
chief shipping authorities in all nations that this 
material would practically have the future to itself. 
Under these circumstances it followed, as a neces- 
sary result, that the nation possessed of the cheapest 
and most abundant supplies of iron would be likely, 
other things being favourable, to command the 
lion’s share of the shipbuilding trade. The United 
Kingdom accordingly began to come well to the 
front. The tonnage launched in the United States 
between 1860 and 1870 fell to 2,946,000 tons. In 
the United Kingdom, in the same interval, the new 
shipping constructed rose to 3,516,000 tons. In 
the next ten years the figures showed a still greater 
advance for the United Kingdom, inasmuch as 
British shipbuilders had constructed 4,496,000 
tons, as compared with only 2,658,000 tons 
constructed in the United States. The change 
has been more marked every year since 1880, 
and in 1889, the culminating point may be 
said to have been reached by the construction 
in the United Kingdom of 855,000 tons of 
new shipbuilding, as compared with only 231,000 
tons in the United States. The United St.tes 
would probably have a much poorer record even 
than this, were it not for the fact that they build 
almost exclusively for their own home require- 
ments, and the trade is strictly protected. They 
also build all but exclusively in timber, which, of 
course, is very cheap in most parts of the North 
American continent. If the trade was thrown open 
to universal competition, wooden ships would 
entirely disappear, and so also would the American 
shipbuilding industry. There have only been three 
years in the history of that industry when the 
tonnage of iron and steel ships constructed ex- 
ceeded 40,000 tons. In some recent years the 
tonnage built in the materials has been under 
15,000 tons, and in one year it was under 6000 tons. 
The history of iron shipbuilding on the American 
continent is a mournful and calamitous record. 
John Roach struggled bravely for years to keep up 
the industry at his works in Philadelphia ; but he 
died a poor, and, it is said, a broken hearted man, 
having lost his fortune and his health in the 
struggle. Except him, few have made any very 
serious effort to establish iron shipbuilding in the 
United States, until now when it appears to be 
attempted from a number of different quarters. 

It is the natural and generally inevitable tendency 
of a great war to interfere with industry ; and the 
American civil war was no exception tothe rule. It 
is a further tendency of a great campaign to raise 
the prices of commodities and of labour all round, 
and here again the American civil war kept up the 
old economic character of such an event. Labour 
was withdrawn from industrial occupations, as it 
generally is, to man the camps of the hostile armies, 
and, although the shipbuilding industry did not 
entirely cease, it fell so far short of the actual 
requirements of the country that the American 
merchant marine declined between 1860 and 1866 
by about 1} million tons. Commodities meanwhile 
went up by leaps and bounds. Between 1860 and 
1866, the annual average export price of wheat 
advanced from less than 1 dol. to about 2 dols. per 
bushel ; flour, per barrel, rose from 5.91 dols. to 
10.4 dols.; cotton rose from 10.8 to 76.4 cents per 
pound ; leather rose from 22.9 to 40.2 cents per 
pound; and so with all other articles used on a 





large scale. Labour became more or less demora- 
lised, so that, where it was to be had, it could 
ae prin command its own terms, and those terms 

ad necessarily to be high, in order to meet the 
enormous advance in the cost of living. A high pro- 
tectionist tariff, by excluding the cheaper materials 
of other countries, did not tend to mend matters. If 
at this juncture the United States had declared for 
free imports as shipbuilding materials, probably 
the industry could have been largely preserved ; as 
it was, the American shipbuilders had to provide 
such tonnage as they could at enormous prices, in 
order to meet the losses caused by the war. That 
those losses must have been enormous is sufficiently 
proved by the fact that although the tonnage con- 
structed at American ports between 1860 and 1866 
was 2,092,000 tons, the merchant marine of the 
United States in the same interval showed a dimi- 
nished tonnage to the extent of 1,229,000 tons. 
There is no record available of the prices paid for 
the tonnage constructed over this period, but they 
must have been all but fabulous in shipbuilding 
annals, and it is perhaps little wonder that after 
the strife had ceased the shipbuilding industry 
found itself in extremis, being without either the 
labour or the materials that it had formerly at com- 
mand, and unable to adapt itself readily to the new 
economic order. That order has hitherto been 
steadily against the American shipbuilder. He has 
to pay perhaps 100 per cent. more for both labour 
and materials than the British shipbuilder, if, 
indeed, he can obtain either suited fully to his re- 
quirements. It may be that in the near future the 
balance of things may be redressed, but at present 
the outlook is not very promising, and British ship- 
builders do not seem to have much cause for alarm. 





THE RATING OF MACHINERY. 

The withdrawal of the Rating Machinery Bill 
just before the close of the session was a regretable 
necessity. There is little likelihood that the sub- 
ject will be lost sight of, in view of the solid 
encouragement received by the supporters of the 
Bill in the Commons, but it is, nevertheless, im- 
portant that every advantage should be taken of 
the time that must elapse before the measure can 
again be introduced to stimulate the interest of the 
industrial world in the subject generally. It is 
often said that people are blind to their own in- 
terests, and so far as the rating of machinery is 
concerned, this is undoubtedly true of a consider- 
able section of those who are so largely interested 
in the settlement of the question. Notwithstanding 
the spirit of controversy that has centred round it 
for months past, it is clear that there is still con- 
siderable confusion as to the object, and consider- 
able doubt as to the necessity for the measure 
which was prepared and brought in by Mr. 
Winterbotham, Sir W. Houldsworth, and other 
members last session, or, indeed, for any fresh 
legislation on the subject. We have lately called 
attention to the correspondence which has taken 
place between Sir W. Houldsworth and Messrs. 
W. F. Hedley and Sons, of Sunderland, but we 
return to the subject because this usefully illus- 
trates some of the difficulties that many people 
appear to feel in dealing with it. It is, for instance, 
still denied, and denied with considerable asperity, 
that there has been Any change in the law or in 
the interpretation of the law during the last. few 
years. On the other hand, it is asserted that 
the industrial community are in many parts of the 
country threatened with an increase in the rateable 
value of their premises, ranging from 300 to 
500 per cent. Now this is a very simple issue, 
and one which seems to be capable of being very 
easily decided. ‘ 

The report of the Select Committee to whom the 
Rating Machinery Bill was referred in 1887, is at 
least entitled to be read, and we venture to think 
that many of those who laid down the law upon 
the subject cannot have taken the trouble to go 
through it or look at the minutes of evidence. It 
seems then to be not altogether superfluous to call 
attention once more to some of the features of that 
report with special reference to their bearing upon 
the practice of rating authorities. It is necessary 
to bear in mind, in order to understand the report, 
that ow:ng to the lack in England and Wales of 
uniformity of basis in valuing machinery for rating 
purposes, the Committee formed the opinion that 
to adopt the decision of the Tyse Boiler Works 


case would in many parts of the country heavily : 


burden occupiers and manufacturers to the relief 





of other classes of occupiers. The words they used 
in the special report were ‘‘ your Committee have 
considered the report, and have taken evidence 
therein, and are of opinion that, without going into 
the question as to whether the law relating to the 
rating of machinery has been altered by recent 
decisions, it is clear from the evidence that the 
system acted upon by valuers in different parts of 
the country has varied considerably, and that the 
practice in the absence of legislation will in many 
cases be materially affected in the future. They 
consider it most important that there should be 
uniformity, and they recommend that the whole 
subject of rating should be dealt with comprehen- 
sively by the Government with the kast possible 
delay.” They then go on to recommend that the 
Bill should be passed as ‘‘meeting the case of 
industries depending on fixed motive power.” 
Now, in the face of that finding, it seems merely 
idle to discuss the exact legal effect of the recent 
decisions. Messrs. Hedley and Sons, it is true, 
argue that the ‘‘law in England of rating manu- 
facturing works containing machinery is now clearly 
laid down by the Courts and is clearly understood. 
If the Rating Machinery Bill will not alter the law 
of assessment as it has been hitherto understood 
and administered, there can be no necessity for its 
being passed into law.” But it will be noticed that 
this contains an obvious petitiv principii. It is 
simply futile to assert that the law is either clearly 
laid down or well understood. Why, the very 
definition of Lord Esher, which has been the sub- 
ject of so much discussion, and which declared 
that the value of the premises must be considered 
in connection with ‘‘things there for the purpose 
of making them fit for the particular purpose for 
which they are used,” is in itself supremely con- 
fusing. It was shown in the discussion of the Chard 
cases, that if the test is that of use only, it is 
impossible to say where we are to stop. It is, on 
the one hand, admitted that chattels are not rateable 
per se, and we have on the other hand to satisfy a 
definition which clearly contemplates the rating of 
chattels in conjunction with something else. This 
state of things necessarily opens up an endless field 
of argument, so that the less that is said about the 
law being satisfactory the better. The minutes 
of evidence taken before the Select Committee 
on the Rating Machinery Bill supply plenty of 
proof, as Sir W. Houldsworth points out, that 
whatever may be the effect of the decision of the 
Court cf Appeal upon the law, it has certainly 
instituted a change in the practice. And it may be 
added, unless the law is detined and declared by Act 
of Parliament, which should, if possible, be within 
compass of the intelligence of rating authorities, 
and make clear what principle the rating of 
machinery should be based, we shall witness wider 
and more far-reaching changes in the near future. 
One of the first witnesses examined by the Com- 
mittee, Mr. Thomas Lings, Comptroller to the 
Rating Authority at Manchester, after having 
stated that the machinery was not rated in his 
district, went on to say that under the decision in 
the Tyne Boiler Works case the moment a building, 
whether adapted or not, is filled with machinery, 
this would have to be taken into account, and that 
that is the sense in which the decision was under- 
stood by other rating authorities in Lancashire and 
Yorkshire. This is a distinct indication of a change 
in practice produced by the decision, whatever can 
be said about the law. Mr. Lings is also entitled 
to a hearing as to the effect of the change. He 
says: * From our own township it would simply 
drive, and must drive, those trades out of the town, 
because our rates are heavy. I take it it is a tax 
upon trade. I really cannot see the difference 
between chattels (that is, stock-in-trade) and some 
of this machinery.” Mr. John James Myres, a 
valuer and estate agent at Preston, who was valuer 
of the Preston Union, the Lancaster Union, the 
Lunsdale Union, the Blackburn Union, the Cli- 
theroe Union, the Chorley Union, and the Gar- 
stang Union, and had, therefore, a wide experi- 
ence, also declared that if the decision in the Tyne 
Boiler Works case were upheld they would have to 
re-value because they would have to include looms, 
mills, and carding machines, and so on. To give 
his own words: ‘*The idea conveyed to my mind 
is that we shall have to include all machinery of 
whatever nature we find in the works. When I go 
into a mill I shall have to include all the spindles, 
looms, all carding machines. If I go into a ship- 
building yard I shall have to include the hammers, 
the planes, the saws, the punches, and the shears. 
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If I go into a joiners’ shop I shall have to include 
the planes of the general joiner, his tools, and in 
fact all he may have on the premises.” Again, 
Mr. William Marshali, a surveyor and valuer of 
standing, deposed that he would have to alter his 
practice in consequence of these decisions, and that 
in the case of cotton mills it would probably double 
or more than double the rateable value. Other 
witnesses went even further still, pointing out the 
hardship of rating machinery put into a mill if you 
do not rate the furniture which is put into a 
dwelling-house that is let furnished. It cannot 
then be seriously contended for a single moment 
that these decisions have been without effect. We 
are aware that Mr. Stavely Hill and many other 
learned lawyers have denied the truth of the 
assertion that there has been a change in the law, 
but Sir W. Houldsworth has certainly made good 
his assertion that there has been a very consider- 
able change of system. 

Of course the degree of change differs in different 
districts. Jt may be admitted that in some rating 
areas it was the practice long before the Tyne 
Boiler Works case came to the front to value all 
such machinery as was decided to be rateable by 
the decision in that case. In other rating areas, 
again, the practice was to include all machinery 
other than the main motive power ; while in yet a 
third class the practice was a go-between, that is, 
more than the main motive power was valued, but not 
all the machinery and plant necessary for making the 
premises fit for the particular purpose for which they 
are used. Of course the adoption of the decision of 
the Tyne Boiler Works case would have little or no 
effect upon the first class, but upon the second and 
third it would have a most serious effect. Some 
figures handed in to the Committee by the Bolton 
Union Assessment Committee showed that in the 
cotton-spinning mills in their district the effect of 
rating machinery hitherto exempt would be to 
increase the rateable value 120 per cent. In other 
words, the increase in local rates was shown to be 
equal to 9s. 9d. in the pound rate on the then 
rateable value. That is to say, that rating 
machinery hitherto exempt would have the effect 
of increasing the mill and works owners’ local rates 
by 4s. 1d. in the pound, and relieving other rate- 
payers in Bolton by 1s. 1d. in the pound. This 
calculation serves to show what is the real nature 
of this controversy. The opposition to the Bill is 
simply an attempt on the part of that section of 
the public who are not interested in manufacture 
to relieve themselves at the expense of the indus- 
trial community. We are threatened, in short, 
with a tax upon trade, and however the lawyers 
may quibble among themselves, we have to fear 
that the principles which led to the passing of 
3 and 4 Vict., c. 89, will be abandoned so far as 
chattel machinery is concerned, although no one 
argues that other chattels ought to be rendered 
liable. The Bill may not be a perfect measure. 
It may indeed be necessary to act upon the recom- 
mendation of the Committee and bring in a general 
measure dealing with the whole subject of rating. 
But be this as it may, the industrial world will do 
well in the meanwhile to insist upon such a 
measure of scant and tardy justice as that which 
was introduced last session. 





THE WEATHER OF AUGUST, 1890. 

THe weather of August during the first decade 
was mostly fine and dry ; during the second decade 
it was very changeable generally, brief intervals of 
sunshine alternated with overcast skies and heavy 
falls of rain; and during the last decade it was 
stormy and cold. The mean pressure and tempera- 
ture of the atmosphere at extreme positions of the 
British Islands, to which the Isle of Man is central, 
were as follows : 











| 

+4 Mean | Difference | Mean | Difference 
Positions. | pressure. | from Normal. ture. jw Normal. 

in. in. deg. deg. 
North és 29.75 | below 0.06 53 below 2° 
South .| 29.95 ae 60 eis 
West 29.39 | nil 58 ee 
East 29.83 | below .07 60 above 1 
Central 29.83 | i» 07 | 59 nil 





The distribution of rain in frequency and amount 
may be roughly inferred from the following Table. 
The general directions of the wind daily over 
these islands, with and without their estimated 
force, give a resultant from W.N.W., which agrees 








Places. | Rainy Days. | Amount. | ae 
in. in. 
Sumburgh .. 21 2.03 less 1.18 
Scilly .. 19 2.76 more 0.31 
Valencia 20 2.89 less 1.76 
Yarmouth 16 1.44 0.73 
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fairly well with the mean distribution of atmo- 
spherical pressure. The normal wind resultant 
being from W. the month has been colder than 
usual except on the extreme east of England. Rain 
has fallen on rather a large number of days, but the 
amount has been generally less than the normal. 
On the 10th, 1.85 in. of rain was measured 
at Prawle Point ; onthe 11th, 1.73 at Liverpool, 
1.01 at Dungeness ; on the 13th, 1.64 at Leith, 
1.90 at Shields ; on the 15th, 1.13 at Mullaghmore, 
1.44 at Belmullet. The least atmospherical pres- 
sure, 29 in., occurred on the 15th; the greatest, 
30.25, on the 5thand 31st. The highest tempera- 
ture, 83 deg., was reported at Greenwich on the 
5th ; the lowest, 31, at Llandovery on the 30th. 
Thunderstorms were rather frequent ; on the 9th, 
18th, and 24th in south England ; on the 10th in 
central England ; on the 11th in east England ; on 
the 13th in south Scotland ; on the 16th in north 
England ; on the 21st in east Scotland; on the 
26th in north-east England. On the 24th a thun- 
derstorm occurred in the afternoon over and around 
the metropolis; at times the rain came down 
heavily, and many parts of Camberwell were 
flooded, and hailstones fell so abundantly there as 
to whiten the grass and the housetops, and the air 
became icy cold. The finest days were on the 
1st, 5th, 22nd, and 31st. The weather notations 
indicate clear fine days to have ranged between 
11 in the east and 4 in the north; overcast 
days between 16 in the north and 8 in the 
central district. Most sunshine is thus indi- 
cated for east England and the least for north 
Scotland. The duration of bright sunshine for the 
four weeks ending the 30th, estimated in percent- 
age of its possible amount, was for the United 
Kingdom 38, Channel Isles 58, south-west England 
47, east England 42, south England 43, south 
Ireland 41, central and north-east England 36, 
west Scotland 35, north-west England 34, north 
Ireland 31, cast Scotland 28, north Scotland 24. 

On the whole the weather of August resembled 
that of July. There were no spells of heat, and the 
temperature hovered about the average. Weather 
lore affirms 

“Dry August and warm 
Doth harvest no harm ;” 

and all experience shows this to be indisputable. 

August 24th, St. Bartholomew’s Day, displaces 
St. Swithin, for 

‘* All the tears St. Swithin can cry 
St. Bartlemy’s mantle wipes dry.” 
** St. Bartholomew brings the cold dew.” 
“* Tf Bartlemy’s day be fair and clear 
Hope for a prosperous autumn that year.” 

Inasmuch as the saints’ days are according to old 
style, meteorologically these maxims apply to 
September 5th ; and thus in August is left with little 
or no weather lore. There is usually more frequent 
and greater rain in July than in August ; otherwise 
the weather of these months is very similar, pres- 
sure, temperature, and sunshine averaging nearly 
the same. When either or both of these months 
are rainy to a notable extent, agricultural interests 
suffer damage. As affects the harvest, it may be 
remarked that a mild winter with small rainfall 
was followed by a rather mild spring with a good 
percentage of sunshine, so that at the end of May 
the crops appeared in fine condition. June “‘was 
cold and rainy, with little sunshine till midsummer 
week, which,” says the Times of August 15th, ‘‘ was 
glorious with sunshine, and did much to bring on 
the crops, so much so in fact that by the end of the 
month prospects for the corn harvest had again 
brightened. Then came heavy storms, a July of low 
temperature, cloudy skies, and rains. During the 
flowering and fructification of the wheats great 
damage was done, the hay harvest was practically 
spoilt, and the corn harvest began in August with 
all prospects of anything like big crops destroyed. 
And yet it has been evident all along that things 
might have still improved had the season but 
changed even at the last moment. For the whole 
country the weather has been more unkindly than 
disastrous—that is, so far as corn crops are concerned 
—and had August proved a hot and kindly harvest 
month we should have had little cause to complain 





of the cereal crops of the year. As it is they bid 
fair to be all round about an average. The hay 
crop at one time promised to be a large one, but it 
was spoilt in harvesting by the continuous rains 
and lack of sunshine, while the same causes brought 
about disease in potatoes, and even affected the 
root crops. Then, too, the storms beat down and 
twisted the corn crops.” 





THE “CITY OF NEW YORK” AND 
“ TEUTONIC.” 

WE referred in last week’s issue to the general 
question of ‘‘ocean racing,” and since that time a 
matter has been brought under our notice which 
requires at least some explanation. That there are 
competitions between certain steamships as to 
which will make the shorter passage, particularly 
when sailing within sight of each other, is un- 
doubted, and we do not know that there can be any 
serious objection to it, provided there is the maxi- 
mum of care with the minimum of recklessness ; 
indeed, marine progress has been helped forward 
by these contests, but we trust that we shall never, 
as some persons appear to fear, have as concomi- 
tants to those races any doubtful practices, similar to 
those which abound on theturf and other competitive 
resorts. As long as the voyages are to America, so 
long will the Americans bet on the prospects ; but 
surely we may have betting without even the sus- 
picion of results being tampered with or perform- 
ances being questioned. These remarks are sug- 
gested by the doubt which is being cast in some 
quarters on the accuracy of the log of the Teutonic’s 
recent ‘‘record”’ voyage to New York, and in that 
city there has been vigorous discussion on the point, 
rendering desirable some explanation on the part of 
the White Star Company as to certain alleged dis- 
crepancies. 

The Teutonic, according to her Jog, passed 
Roche’s. Point outside Queenstown Harbour at 
2.15 p.m. on August 7, while the official record at 
Queenstown and the signal station record at Roche's 
Point indicate that she left at 1.47, or twenty-eight 
minutes earlier. This will be confirmed by refer- 
ence to the Times of August 8, which in its mail 
news gives the time as 1.47, and this was presumably 
contributed officially. The City of New York left 
at 1.30. Captain Watkins, of the latter steamer, 
says he saw the Teutonic rounding Daunt’s Rock, 
which is six miles or so from Roche’s Point, at 2.5, 
and this seems to confirm the time which is said to 
have been announced at the White Star’s Queens- 
town office-—1.47. Again, there is a dispute as to 
the time of arrival at Sandy Hook on the Wed- 
nesday following. The Teutonic, in her log, 
gives her time of steaming past Sandy Hook 
lightship at 4.20 a.m.. while the telegraph ope- 
rator in the Western Union Telegraph Office on 
the lofty highlands of the Navesink—a man with 
forty years’ experience—states that he saw the 
steamer pass the lightship at 5.10 a.m., a difference 
of 50 minutes ; and another operator off the Hook 
says the Teutonic passed there at 5.40. The 
Teutonic officers state that it was dark when they 
reached the lightship. It is said in New York 
that it was quite clear. They state that near the 
lightship they ‘‘ dodged around two or three times 
and went around ina circle twice before going ahead 
at full speed, which was the order given at 4.49.” 
A disagreement between the officials and telegraph 
operators at both ends in a case where there could 
not be collusion is regarded as requiring explanation 
by the record breaker. 

The chief officer of the Teutonic is reported to 
have said, ‘‘ There is nothing the matter with our 
log; and there is no mistake made in taking the 
time at the Sandy Hook lightship. The log was 
not doctored. We could not have done it, and, 
besides, there was too much depending upon it. 
When Captain Irving took the time as we were “ 
abreast of the lightship, there were crowds of 
people on deck besides the other officers, and the 
time given, 4.20, is absolutely correct. It was so 
given to a number of passengers, who asked for it 
at the time and corresponded with their time. 

Captain Watkins, on the other hand, says, ‘‘I 
am positive that the City of Paris still holds the 
ocean record. In fact a close comparison of the 
logs shows so many discrepancies that I am at a 
loss to know how tw explain them, and I will leave 
that to others. I only know that the log of the 
City of New York is all right. Wedid not make 
any mistakes.” On August 9 the entries in the 
respective logs are said to be ; 
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Teutonic.” “City of New York.” 
49.14 lat., 32.56 long. 50.04 lat., 33.00 long. 
A degree of latitude is equal to 60 miles, so that 
the Teutonic was about 54 miles south of the City 
of New York, and yet 1 hour and 40 minutes after 
these entries the log of the City of New York 
states: ‘Observed Teutonic one point forward of 
the beam to the southward.” Even supposing the 
Teutonic had steered due north from noon, she 
could not get within sight of the City of New York 
at the time. Again at midnight. ‘‘ Steamship 
Teutonic distant about three miles one point on port 
bow.” 

The two steamers again left New York about the 
same time on August 20, and the following is the 
result of their steaming : 

“City of New 

York.” 

461 
441 
439 
457 
460 
461 


65 


** Teutonic.” 
558 
436 
434 
468 
458 
440 
106 


First day out 
Second ,, 
Third _,, 
Fourth ,, 
Fifth 
Sixth _,, 
Seventh ,, 


2785 2800 

... 6d, 0h. 40m. 6d. 2h. 45m. 
Neither of these passages equal the best run of the 
City of Paris, which was 5 days 23 hours 39 minutes. 

It isclaimed for the City of New York that she 
has made the fastest round voyage—to New York 
and return—on record, giving a mean Transatlantic 
passage of 5 days 23 hours 233 minutes. The round 
trip of the Teutonic, according to the White Star con- 
tention, gave a mean passage of 5 days 22 hours 55 
minutes ; but if the reports of the telegraph opera- 
tors at both ends be taken as correct, this mean is 
increased to 5 days 23 hours 39 minutes. In any 
case if the speed relative to time taken be con- 
sidered, the City of Paris still holds the palm, as she 
covered 5749 knots in 11 days 23 hours 36 minutes, 
an average of about 20 knots. She also still has 
the best 24 hours’ run---515 knots ; and she is the 
only vessel that has returned from New York in less 
than six days, her time being 5 days 22 hours 
50 minutes. No doubt, therefore, the White Star 
Company will not only desire to outstrip these 
times, but will wish to make the run to New York 
in a still shorter time to thoroughly establish, 
beyond cavil, that the Teutonic can do it. Both 
the Teutonic and City of New York are now on 
their way to New York, and the result of their 
steaming will be watched with great interest, 


Time taken 





THE VISIT OF THE IRON AND STEEL 
INSTITUTE TO AMERICA. 

DurinG the next week or so, a large number 
of the members of the Iron and Steel In- 
stitute will commence the passage across the 
Atlantic to take part in the forthcoming meeting 
in America, They will sail in various vessels and 
by different lines, and will meet in New York on 
Wednesday, October 1. We have already given an 
account of the programme which has been prepared, 
and we now supplement it by annexing a map of 
the routes to be followed in the excursions. This is 
reproduced from a map issued by the Institute, and 
will be useful in enabling those of our readers who 
are interested in American metallurgical affairs, and 
who cannot join the excursion, to trace the course 
laid out. The whole party will travel together as 
far as Chicago, calling at Philadelphia, Lebanon, 
Steelton, Altoona, and Pittsburg.* At Chicago 
they will divide into two detachments, one going 
north and the other south, The former will go to 
Lake Superior, calling at Iron Mountain and at the 
mines of the Gogebic Range, at Lake Superior, and 
will examine all the great mines, such as the 
Calumet, Hecla,+ and the Marquette. They will 
then inspect the Sault Ste. Marie locks, t and travel 
thence tu Niagara and New York. 

The southern party will go first to Birmingham 
and Bessemer.§ Then they will turn north again, 
calling at Shelby, Anneston, Chattanooga, and 
Middlesbrough.|| From thence they will travel 
to Knoxville and Pocahontas. Roanoke and Luray 
will complete the places of mining interest on this 
trip, which will practically end at Washington, 
where it is possible the members may be received 
by the President. 


See ENGINEERING, vol. xliii., page 16. 
See page 256 ante. 
See page 269, 
§$ See page 212 ante. 
See page 197 ante. 
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The vast extent of ground to be covered will be | 
seen by a glance at the map, while the great interest | 
attaching to both routes must be known to every- | 
body. The northern division covers ground | 
familiar, at least by name, to all metallurgists, | 
while the southern party will explore the rich | 
country which has recently, by its wonderful pro- | 
mise, attracted Lnglish capital to enormous 
amounts. It possesses minerals enough to supply 
the world for several generations, and is destined 
to play a very great part. The members of the 
Institute who are able to avail themselves of this 
opportunity are certainly to be envied by those 
who must stay at home. They will have a constant 
succession of interesting pictures presented to their 
view, and will amass much valuable information. 
No doubt the process will be fatiguing, and the 
life in the cars will grow wearisome before the end | 
- 2 days, but this is the price that has to be | 
paid, | 








THE BRITISH ASSOCIATION. 
TuHIs year the annual meeting of the British 
Association is being held in Leeds ; so that after | 
a life of sixty years—for the Society was born at | 
York in 1831—it once again visits the county of its | 
nativity. This is the second time that Leeds has 
been the meeting place of the Association, the | 
“a sae occasion being in the year 1858. Then | 
rofessor Owen was president, and there was but a | 
fair attendance, the total reaching 1698 members| 
and associates. This did not compare very 
favourably with the totals of the previous year's 
meeting at Dublin, when the figures were 
2022, or with that of the following year at 
Aberdeen, when the attendance was 2564. On 
the latter occasion, however, Prince Albert was 
president, and we know nothing draws at such 
functions as these—semi-social and semi-scientific— 


like royalty. In the matter of numbers, however, 
Manchester heads the list with its 1887 total of 
3838. Only on two other occasions has the third 
thousand been reached, once at Newcastle in 1863 
when Sir William Armstrong was president, and 
the attendance reached 3335; and once again at 
Manchester in the year 1861, when 3139 members 
and associates were present. At the time of 
writing it is too early to say what the attendance will 
be, but it certainly will not be anything remark- 
able. ; 

We have already given in a recent issue (see page 
225, ante) an outline sketch of the programme 
of the meeting, and we have nothing of special 
interest to add at the present time. Section G, 
the mechanical section in which we naturally take 
the greatest interest, has a long list of papers, 
there having been no difficulty, as on some previous 
occasions, in getting contributions ; indeed, there 
has been rather a glut this year. The proceed- 
ings in this and the other sections, so far as they 
come within our province, we shall deal with, 
according to custom, in succeeding issues. 

The session opened on Wednesday morning last 
with a Council meeting at the Leeds Town Hall at 
ten o'clock ; and the organising committees met at 
eleven. At one o’clock the general committee met 
in the Town Hall to receive the report of the 
Council and to appoint sectional officers and a 
committee of recommendations. The President, 
Professor Flower, was in the chair, and an 
important feature in the proceedings was the 
announcement that the Government had granted 
the Association quarters in Burlington House. The 
balance-sheet showed that the expenditure had ex- 
ceeded income by 753l., but this is satisfactorily 
accounted for by a deferred printing bill of over a 
thousand pounds, the balance on the past year 
being about 300/. on the right side. Next year the 
meeting is to be at Cardiff, and for the year 1892 














Sept. 5, 1890.] 








ENGINEERING. 


287 














an invitation has been received from Edinburgh. 
A general committee meeting will be held, accord- 
ing to custom, on Monday next to consider whether 
this ofter shall be accepted. The last Edinburgh 
meeting was in 1871, when Sir William Thomson 
was president. There had been two previous 
meetings at Edinburgh, the first in 1834, and the 
next, under the presidency of Sir David Brewster, 
in 1850. There has been no previous meeting at 
Cardiff. 

In the evening a general meeting was held in the 
Coliseum, when the President for last year, Pro- 
fessor Flower, resigned in favour of the new Presi- 
dent, Sir Frederick Abel ; who, after the usual 
formalities had been gone through, proceeded to 
deliver his inaugural address. 


PRESIDENTIAL ADDRESS. 


Sir Frederick Abel commenced with a reference 
to the great names in art and science which Leeds 
could claim as its own ; among them being Smeaton, 
William Hirst, John Marshall, Richard Bently, 
John Nicholson, John Fowler, Peter Fairbairn, 
Isaac Milner, Thoresby, Benjamin Wilson, Wil- 
liam Hey, Sadler, the Brothers Sheepshanks, 
Edward Baines, and Joseph Priestly, reserving 
mention of the latter so that a.fuller reference 
might be made to his work. The President next 
proceeded to refer to the advances made in elec- 
trical science and its application to industrial 
purposes; dealing with the history of the sub- 
ject since the Association last met in Leeds 
in 1858, and bringing it to the present day 
by a reference to the scheme now on foot for 
utilising the power of the Falls of Niagara, electric 
welding, and electric smelting, the latter in con- 
nection with the production of aluminium alloys. 
The influence of manganese, chromium, alumi- 
nium, nickel, &c., in the manufacture of steel, was 
also touched upon in the address. 

It was, however, when the President reached 
that part of his speech in which he dealt with the 
appliances of war that his audience felt they had 
reached the most important part of the address. 
He traced the history of the application of gun- 
powder from early days, and showed how great 
had been the advance since the last meeting 
in Leeds, but more especially in quite recent 
times. When Sir Frederick first actively turned 
his attention to the subject, Doremus, in Ame- 
rica, had proposed the employment in heavy 
guns, of charges consisting of large pellets of 
prismatic form. This powder was first used in 
Russia. The subject was followed up in England, 
Germany, and Italy. The researches of the Govern- 
ment Committee on Explosives in which, as is well 
known, Sir Frederick and Captain Noble took the 
leading part, were also referred to at some length. 
The ‘‘cocoa” powder was produced, which is a 
prismatic powder containing a very slightly burned 
charcoal of reddish brown colour, the action of 
which is comparatively gradual and long sustained. 
The smoke from this differs but little in volume 
from that of black powder, but disperses much 
more rapidly. Even more gradual action was yet 
required in the case of guns of large calibre, 
and the brown powder has been modified to meet 
the case. The desirability of producing a smoke- 
less powder has led many to attempt the use 
of ammonium-nitrate, in which the products of 
decomposition are, in addition to water vapour, 
entirely gaseous. Its deliquescent character has, 
however, been a formidable obstacle to its applica- 
tion as a component of a useful explosive agent. 
An ammonium-nitrate powder has, however, been 
manufactured in Germany which possesses remark- 
able ballistic properties, and produces compara- 
tively little smoke, which speedily disperses. No 
great tendency is exhibited by it to absorb moisture 
from an ordinarily dry, or even somewhat moist, 
atmosphere, but it readily absorbs water when the 
hygroscopic condition of the air approaches satura- 
tion, and this greatly restricts its use. Sir Frederick 
next referred to the introduction in France of 
Mélinite, but this has now been succeeded by more 
than one smokeless powder, and the material now 
m use with the Lebel rifle belongs to a class of 
nitro-cellulose, or nitro-cotton preparation. 

A comparison between the chemical changes 
attending the burning or explosion of gunpowder, 
and of the class of nitro-compounds represented by 
gun-cotton, at once explains the cause of the pro- 
duction of smoke by the former, and of the smoke- 
lessness of the latter. Whilst the products of 
explosion of the nitro-compounds consist exclu- 








sively of gases and of water vapour, gunpowder, 
being composed of a large proportion of saltpetre 
or other metallic nitrate, mixed with charred vege- 
table matter and variable quantities of sulphur, 
furnishes products of which over 50 per cent. are not 
gaseous, even at high temperatus, and which are 
in part deposited as a fused solid—which constitutes 
the fouling in a firearm—and in part distributed in 
an extremely fine state of division through the gases 
and vapours developed by the explosion, thus 
giving to these the appearance of smoke as they 
escape into the air. 

So far as smokelessness is concerned, no material 
can surpass gun-cotton; but even if the rate of 
combustion of the fibrous explosive in a firearm 
could be controlled with certainty and uniformity, 
its application as a safe propulsive agent is attended 
by so many difficulties that the non-success of the 
numerous early attempts to apply it to that pur- 
pose is not surprising. Those attempts consisted 
entirely in varying the density and mechanical 
condition of employment of the gun-cotton fibre. 
No difficulty was experienced in thus exercising 
complete control over the rapidity of burning in 
the open air; but when the material was strongly 
confined, as in the bore of a gun, such methods of 
regulating its explosive force were quite unreliable, 
as some slight unforeseen variation in the amount 
and disposition of the air spaces in the mass, would 
develop very violent action. Much more promising 
results were subsequently obtained by reducing 
the fibre to a pulp, as in the ordinary process of 
making paper, and converting this into highly com- 
pressed, homogeneous masses. But although com- 
paratively small charges often gave high velocities 
of projection, without any indications of injury to 
the gun, the uniform fulfilment of the conditions 
essential to safety proved to be beyond absolute 
control, even in guns of small calibre ; and mili- 
tary authorities not being, in those days, alive to 
the advantages which might accrue from the em- 
ployment of an entirely smokeless explosive in 
artillery, experiments in this direction were not 
persevered in. At the same time, considerable 
success attended the production of safe and uniform 
gun-cotton cartridges for sporting guns and the 
Martini-Henry rifle. 

Sir Frederick next referred to the sporting 
powder of Captain Schultze, the E.C. powder, and 
the smokeless powder of Mr. Alfred Nobel. He 
also spoke of the action of camphor and liquid sol- 
vents when applied to hardening compressed masses 
of gun-cotton. The nitro-glycerine powder first 
produced by Mr. Nobel was, he stated, almost per- 
fectly smokeless and developed very high energy, 
accompanied by moderate pressures at the seat of 
the charge, but it possessed certain practical de- 
fects, which led to the development of several 
modifications of that explosive and various improve- 
ments in manufacture. The relative merits of this 
class of smokeless powder, and of various kinds of 
nitro-cellulose powder, were under careful investi- 
gation in this and other countries, and several 
more or less formidable difticulties have been met 
with in their application, in small arms especially ; 
these arise in part from the comparatively great heat 
such explosives develop, which increases the erosive 
effects of the products of explosion, and in part 
from the more or less complete absence of solid 
products. The surfaces of the barrel and of the 
projectile being left clean, after the firing, are in a 
condition favourable to their close adhesion while 
the bullet is propelled along the bore, with the con- 
sequent establishment of very greatly increased 
friction. The latter difficulty has been surmounted 
by more than one expedient at the cost of losing 
absolute smokelessness. 

Our knowledge of the results obtained in France 
and Germany with the use of smokeless powders 
in the new rifles and in artillery is somewhat 
limited ; our own experiments have demonstrated 
that satisfactory results are attainable. The im- 
portance of insuring that the powder shall not be 
liable to undergo chemical change detrimental to its 
efficiency or safety, when stored where it may be 
subject to considerable variations of temperature, 
necessitates qualities not very easily secured in an 
explosive agent consisting mainly of the compara- 
tively sensitive nitro-compounds to which the 
chemist is limited in the production of a smokeless 
powder. It is possible, therefore, that the extent 
of use of such a material in our ships, or in our 
tropical possessions, may have to be limited hy the 
practicability of fulfilling certain special conditions 
essential to its storage without danger of pcssible 


deterioration. If, however, great advantages are 
likely to attend the employment of a smokeless 
explosive, it will be well worth while to adopt such 
special arrangements as may be required for 
securing these without incurring special dangers ; 
this may prove to be especially necessary in our 
ships of war, where temperatures so high as to be 
prejudicial even to ordinary black powder, some- 
times prevail in the magazines, consequent mainly 
upon the positions assigned to them in the ships, 
but which may be guarded against by measures 
not difficult of application. 

The Press and other accounts of the wonderful 
performances of the first smokeless powder adopted 
by the French, engendered a belief that a very 
great revolution in the conduct of campaigns must 
result from the introduction of such powders. It 
was even reported very positively that noiselessness 
was one of the important attributes of a smokeless 
powder, and highly-coloured comparisons have, in 
consequence, been drawn in Service periodicals, 
and even by some military authorities, between 
the battles of the past and those of the future. 
The absence of recoil when a rifle was fired with 
smokeless powder was another of the marvels re- 
ported to attend the use of these new agents of 
warfare. It need scarcely be said that a closer 
acquaintance with them has dispelled the credit 
given to such of the accounts of their supposed 
qualities as were mythical. 

The extensive use which has been made in Ger- 
many of smokeless or nearly smokeless powder in 
one or two special military displays has, however, 
afforded interesting indications of the actual change 
which is likely to be wrought by these new explo- 
sives in the conditions under which engagements 
on land will be fought in the future. Although 
the German powder is not actually smokeless, the 
almost transparent film of smoke produced by in- 
dependent rifle-tiring is not visible at a distance of 
about 300 yards, and the most rapid salvo-firing by 
a large number of men does not have the effect of 
obscuring them from distant observers. When 
machine guns and field artillery are fired with our 
own almost absolutely smokeless powder which we 
are employing, their position is not readily revealed 
to distant observers by the momentary vivid flash 
of flame and slight cloud of dust produced. In the 
naval service, it is especially for the quick-firing 
guns, so important for defensive purposes, that a 
smokeless powder has been anxiously looked for. 

The ready and safe attainment of very high 
velocities of projection through the agency of these 
new varieties of explosive agents, employed in guns 
of suitable construction, would appear at first sight 
to promise a very important advance in the power 
of artillery; the practical difficulties attending 
the utilisation of these results are, however, sufti- 
ciently formidable to place, at any rate at present, 
eres narrow limits upon our powers of 
availing ourselves of the advantages in ballistics 
which they may present. The strength of the gun- 
carriages and the character of the arrangements 
used for absorbing the force of recoil of the gun, 
need considerable modifications ; greater strength 
and perfection of manufacture are imperative in the 
case of the shells to be used with charges of a pro- 
pelling agent, by the firing of which in the gun 
they may be submitted to comparatively very 
severe concussions ; the increased friction to 
which portions of the explosive contents of the 
shell are exposed by the more violent setting 
back of the mass may increase the possibility of 
their accidental ignition before the shell has been 
projected from the gun; the increase of concussion 
to which the fuze in the shell is exposed may give 
rise to a similar risk consequent upon an increased 
liability to a failure of the mechanical devices which 
are applied to prevent the igniting arrangement 
from being set into action prematurely by the shock 
of the discharge ; lastly, the circumstance, that the 
rate of burning of the time-fuze which determines 
the efficiency of a projected shrapnel shell is 
materially altered by an increase in the velocity of 
flight of the shell, also presents a source of difficulty. 

One of the first uses, for purposes of warfare, 
to which it was attempted to apply gun-cotton, was 
as a charge for shells. 

The author next again refers to the French 
Mélinite, and states that, although the secret of 
its composition was well kept, it soon transpired 
that the French authorities were purchasing large 
— of picric acid, and this led to the inference 

at this substance, known to be explosive, wa 





used in the preparation. 
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The precise nature of Mélinite, Sir Frederick 
continued, appears to be still only known to the 
French authorities. It is asserted to be a mixture 
of picric acid with some material imparting to it 
greater power; but accounts of accidents which 
have occurred even quite recently in the handling 
of shells charged with that material appear to show 
that, in point of safety or stability, it is decidedly 
inferior to simple picric acid. Reliable as the 
latter is, in this respect, its employment is, how- 
ever, not unattended with the difficulties and risks 
which have to be encountered in the use, in shells, 
of other especially violent explosives. Future ex- 
perience in actual warfare can alone determine 
decisively the relative value of violent explosive 
agents, and of the comparatively slow explosive, 
gunpowder, for use in shells; it is certain, how- 
ever, that the latter still presents distinct advan- 
tages in some directions, and that there is no 
present prospect of its being more than partially 
superseded a3 an explosive for shells. Referring 
to submarine mines and locomotive torpedoes, such 
as the Whitehead and Brennan torpedoes, Sir 
Frederick stated that progress recently made in the 
practical development of explosive agents has not 
resulted in the provision of a material which equals 
wet compressed gun-cotton in combining with 
great destructive power the safety to those who have 
to deal with these weapons. 

The President next procceded to deal with the 
question of explosions in mines, dwelling at some 
length on the use of naked lights and safety lamps, 
a subject upon which he is, as is well known, an 
authority. The petroleum industry next occupied 
his attention, the following statistics being given of 
the product of the United States : 

In 1859, 5000 barrels (of forty-two American 
gallons) were produced. In the following year the 
production increased to 500,000 barrels ; while in 
the next year (1861) it exceeded 2,000,000 barrels, 
at which figure it remained, with slight fluctuations, 
until 1865. The supply then continued to increase 
gradually, until, in 1874, it amounted to nearly 
11,000,000 barrels. In 1880 it amounted to over 
26,000,000 barrels, and in 1882 itreached 31,000,000. 
Since then the supply furnished by the United 
States has fallen somewhat, and last year it 
amounted to 21,500,000 barrels. In addition to the 
petroleum raised in Pennsylvania, there is now a 
very large production in the State of Ohio, which 
is, however, transported by pipe lines in great 
quantities to Chicago for use as liquid fuel in in- 
dustrial operations, 

The production of crude petroleum in Russia 
was next referred to in the address. In 1863 the 
supplies from the Baku district amounted to 5018 
tons ; they increased to somewhat more than double 
during the succeeding five years. In 1869 and fol- 
lowing three years the production reached about 
27,000 tons annually, and in 1873 it was about 
64,000 tons; three years later, 153,000 tons were 
produced, and in the following five years there was 
a steady annual increase, until, in 1882, the pro- 
duction amounted to 677,269 tons ; in 1884 it con- 
siderably exceeded 1,000,000 tons, and last year it 
was of about 3,300,000 tons. The consumption of 
crude petroleum as fuel for locomotive purposes 
has, moreover, now assumed very large proportions 
in Russia, and many millions of gallons are annually 
consumed in working the vast system of railways 
on both sides of the Caspian Sea. 

The imported refined petroleum used in this 
country in lamps for lighting, heating, and cook- 
ing, was exclusively American until within the 
last few years, but a very large proportion of 
present supplies comes from Russia. The imports 
of kerosene into London and the chief ports of 
the United Kingdom during 1889 amounted to 
1,116,205 barrels of United States oil, and 771,227 
barrels of Russian oil. During the same period 
the out-turn of mineral oil for use in lamps by the 
Scottish Shale Oil Companies probably amounted 
to about 500,000 barrels. 

The prospects of less known, or less worked, 
sources of supply in other parts of the world were 
next touched upon. The subject led up to some 
remarks on the discovery and application of natural 
gas ; which in turn brought water gas before the 
meeting. No address delivered to a scientific body 
is now complete without some reference to technical 
education, and Sir Frederick naturally devoted a 
few paragraphs to that subject. The Imperial 
Institute also could not with decency have been ex- 
cluded from an important delivery by its organising 
secretary. Sir Frederick, however, with great 





moderation, confined himself to a few paragraphs 
on the subject. The address was of great interest 
and was listened to by a large audience. It could, 
of course, have been made doubly instructive had 
its author dealt with Cordite among the other 
explosives upon which he spoke; but this naturally 
would have been a breach of the conventionalities, 
for which, no doubt Sir Frederick was sufticiently 
thankful. After the usual vote of thanks the 
meeting broke up. 








THE SOCIETY OF GERMAN 
ENGINEERS. 

THE annual general meeting of this large associa- 
tion of engineers took place this year at Halle-on- 
the-Saale, from the 18th to 21st of August, and was 
preceded by a three days’ meeting of the Council, 
consisting of representatives of the thirty-one 
branches, for the purpose of settling questions of 
internal politics. On assembling on the morning of 
the 18th ult. under the presidency of Mr. H. Blecher, 
the members were received and welcomed by 
several local dignitaries, the mayor of the town, 
Mr. Staude, the rector of the university, Professor 
Dr. Bernstein, and others. The usual formalities 
over, the general secretary, Mr. T. Peters, in refer- 
ring t> the history of the association, remarked that 
it was founded by a few enthusiastic men in 1856, 
thirty-four years ago, at Alexisbad, that since then, 
passing through good, bad, and indifferent times, 
the number of branch societies had gradually 
grown to thirty-one, with a total membership of 
6900, while during the last year 345 new members 
had been enrolled, and the whole association is now 
in a good financial and generally prosperous posi- 
tion. 

The first paper read was by Mr. G. Schimming, 
of Charlottenburg, on the ‘‘ Utilisation of Fuel.” 
The speaker asserted that while by means of dis- 
tillation fuel can be most economically utilised, out 
of 1? million tons of fuel brought to Berlin in 1887- 
88, only 450,000 tons were thus treated in the gas 
works, while the remaining 1} million tons were 
otherwise consumed, representing by imperfect 


combustion and the escape of tar and ammonia | PaP 


in the smoke, a very considerable loss to the com- 
munity. The author proposes as a remedy central 
stations, consisting of gas works where the resulting 
coke is used under steam boilers fur the generation 
of power to be distributed by suitable agency, 
such as compressed air, water under high pressure, 
and electric current, and in addition the supply of 
gas for lighting and heating purposes. This paper 
waswell received, and after an interval for luncheon, 
Mr. Kuri read a paper on the ‘‘ Brick and Pottery 
Industry of Bitterfeld.” Thisindustry, dating back 
to the completion in 1857 of the Berlin Central 
Railway, has of late years increased to a very con- 
siderable extent, producing at present per annum 
some 55,000,000 bricks of different qualities, while 
one of the principal productions of this district are 
drain pipes, the manufacture by machinery of which 
was begun in 1863, and has now reached an annual 
output of nearly 60,000 tons. Explaining at some 
length the details of manufacture and the capacity 
of machinery employed, while also dealing with the 
dryingand burning processes, the author presented a 
very interesting paper, which was followed by one 
of special local interest onthe paraftin and mineral oil 
industry of the province of Saxony, by Mr. Thede. 
He traced the history of paraffin from the days of 
Reichenbach, who in 1830 discovered as the result 
of distillation of coal in closed vessels, a white sub- 
stance, much resembling wax, which, owing to its 
indifference to acids and alkalies, he named parum 
affivis. The speaker mentioned James Young’s 
production of paraffin from cannel and boghead 
coals, and others. Early in the fifties the lignite 
industry started in the province of Saxony, and 
paraffin and mineral oil works were erected, but 
owing to want of knowledge and mismanagement, 
they one after the other ceased work. After con- 
siderable losses to all concerned, thoroughly ex- 
perienced specialists were engaged, the industry 
gradually started afresh and stands at present highly 
perfected and in a sound commercial position. The 
raw material is the local earthy lignite, which when 
fresh from the shaft, is plastic, almost greasy to the 
touch. This lignite is valuable for the process of 
distillation, according to its contents of hydro- 
carbon, and should give at least 1 per cent. of tar 
by dry distillation, in iron or earthenware retorts. 
These retorts are from 4 ft. to 6 ft. in diameter, and 
16 ft. to 22 ft. long, and if of iron are coated outside 





with fireclay. Bell-shaped collecting funnels are 
arranged in the vertical retorts, and the lignite 
broken small is fed from above, and while the coke 
is discharged at the bottom by means of slides, the 
gas is drawn out by means of exhausters, and 
leaving the retorts at a temperature of about 300 
to 400 deg. Fahr. is condensed in tubular con- 
densers, and ultimately collected in the tar tanks, 
The retorts are fired by means of poorer lignite, 
unsuited for distillation ; the grates are about 4 
square feet, and the flues go round the retorts 
spirally, or in stages. The next operation, con- 
sisting of the distillation of the tar, resulting in 
tar oil and raw paraffin, were then described, and 
the crystallisation of the paraffin by the aid of 
filter presses, brings the product to the stage of 
urification, which is effected by mixing with benzo- 
ine, and subjecting the mass to heavy hydraulic 
pressure up to 200 atm., this process being repeated 
until the product is sufficiently purified to be worked 
into candles, which is generally done at the same 
works. Entering further upon the treatment of 
the tar oil with sulphuric acid and soda-lye, Mr. 
Thede explained in great detail all the various pro- 
cesses through which the oil passes until it is suit- 
able for commerce. At present, in 46 works, about 
1} million tons of lignite are distilled annually, 
requiring about 700,000 tons of lignite for fuel, and 
producing some 30,000 tons of tar. This tar is 
further treated in 15 works and produces 16 to 18 
per cent. paraffin, 50 per cent. oil of all classes, and 
from 10 to 12 per cent. by-products, which at the 
present time all enjoy a good paying market with 
a recent increase in prices. 

The next day was partly devoted to business 
matters, and a discussion on smoke prevention in 
manufacturing towns was settled by the arrange- 
ment to offer two prizes of 1501. each for the best 
papers on smoke prevention, one for steam boilers, 
and one also for domestic furnaces, with additional 
prizes of 501. for drawings. The association further 
intend to publish monthly a classified literary 
directory compiled from about 90 technical journals, 
which will, no doubt, be found of very great value 
to outsiders as well as members of the Society. A 
er on ‘*The Machinery in the Mines and 
Works of the Mansfield Copper Corporation,” by 
Mr. P. Nosselt followed. After briefly giving some 
historical notes on this corporation, the speaker 
referred to the large increase during the years 
1876 to 1884 and the corresponding growth of 
machinery. The opening up of new shafts, erec- 
tion of pumping engines, air compressors and rope, 
chain, and locomotive traction, were dealt with and 
details given of the 17.5 miles of mining railway 
and the enlargement of works generally. At 
present the corporations own 270 steam engines, 
supplied by 260 steam boilers of a total heating 
surface of 172,000 square feet ; plans and maps 
added to the interest of this paper. 

The three industries described, which are all 
situated within easy distance of the meeting place, 
were visited by a large number of members on the 
following day, and the unveiling of a monument 
in commemoration of the first steam pumping 
engine built and erected on August 23, 1785, by 
German mechanics for mining purposes at the 
Konig Friedrich shaft, near Hettstiidt, in Mans- 
feld, and there worked until some time ago, when the 
shaft was abandoned, was no doubt interesting 
to many members. The locality close to the Hartz 
Mountains offers exceptional facilities for pleasure 
outings not necessarily flavoured with professional 
engagements, and of this opportunity full advan- 
tange was taken by many, bringing the thirty-first 
general meeting of the Society of German Engineers 
to a pleasant conclusion. 





NOTES. 
Surpsur_pine 1n Norway. 

At July 1st there were in the course of construc- 
tion the following vessels in Norway: At Nyland’s 
yard, Christiania, five steamers of respectively 
460, 38, 460, 700, and 56 tons. At Aker’s yard, 
Christiania, five steamers of respectively 24, 76, 
350, 80, and 4 tons. At Moss Iron Foundry and 
shipyard, Moss, two steamers of respectively 200 
and 220 tons. At Frederikstad Engineering 
Works, Frederikstad, two steamers of respectively 
195 and 130 tons. At Fraumii’s yard, Sandifjord, 
two steamers of respectively 540 and 500 tons. At 
Kristianssand two steamers of respectively 160 and 
80 tons. At Stovanger three steamers of respec- 
tively 400, 325, and 325 tons ; the two latter are at 
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the Stovanger Iron Foundry and Dock. At the 
Laxevaag Engineering and Shipbuilding Company, 
Bergen, two steamers of respectively 30 and 2150 
tons. At the Bergen Engineering Company, 
Bergen, two steamers of respectively 479 and 450 
tons. At Rosendal’s yard, Bergen, two steamers 
of respectively 250 and 450 tons. At Gravdal’s 
yard, Bergen, one steamer of 200 tons. Further, 
at Bergen, four steamers of respectively 480, 450, 
480, and 450 tons. At Aallsund one steamer of 
300 tons, At Drontheim two steamers of respec- 
tively 130 and 40 tons. Aggregate of steamers : 
Thirty-five with total tonnage of 11,662 tons. There 
were also on the same date in the course of 
construction 37 sailing vessels of an aggregate 
tonnage of 17,528 tons. Cf these the greatest 
number were being built at the towns of Toedes- 
trand, Grimstad, and Arendal. Two of these sail- 
ing vessels were 1500 tons or more, but the majo- 
rity were between 400 and 600 tons. 


Tue Execrric Licutinc or BIRMINGHAM. 

Good progress is being made with the construction 
of plant for the lighting of a large area of Birming- 
ham, including all the public buildings, principal 
commercial houses and hotels, in accordance with 
a provisional order recently obtained by a local 
company, and it is thought probable that the light 
will be available in the coming winter. The supply 
is on the low tension system, and the current will 
average under 150 volts. The generating plant is 
being laid out with a view to ultimate extensions, 
and the buildings cover a quarter of an acre. Steam 
is supplied from Lancashire boilers fitted with 
mechanical stokers to effect economy and minimise 
the emission of smoke. The dynamos will each 
drive 3000 lights, and while preparations are only 
being made now for 5000 lights of sixteen candle- 
power, it is hoped that when the system has a fair 
trial this will require to be quadrupled. Overhead 
wires are dispensed with, the electric current being 
conveyed underground in feeding mains, connected 
with which are small distributing mains. The 
feeding mains consist of copper strips strained up 
and resting on glass insulators fixed in concrete 
culverts under the footways, with manholes at 
frequent intervals. The distributing mains are 
insulated cables of copper wire, and are laid in cast- 
iron troughs, and surrounded with bitumen. These 
troughs are laid in the ground a little below the 
surface, and at intervals of about 20 or 30 yards, 
there are connecting boxes having service bars with 
terminal screws, for the current passing off to con- 
sumers’ premises. It is intended to charge 8d. per 
unit, a supply for about 17 lamps of 18 candle- 
power burning for an hour. The company has 
the power to charge 10d. In the Law Courts there 
will be 700 lamps, and in some of the hotels 200. 
The company intend to try and develop the use of 
electricity as a motive power. 


Coat WasHING IN YORKSHIRE. 

The Luhrig Coal and Ore Dressing Appliances, 
Limited, Westminster, formerly Messrs. Simon and 
Luhrig, of Manchester, have lately erected coal- 
washing plantat the works in Yorkshire of the Denaby 
Main Colliery Company. The plant has a capacity 
of 400 tons per day, but has dealt with 500 tons of 
smudge by the wet process. The system adopted is 
carefully sizing the smudge and automatically wash- 
ing and rewashing after crushing the various sizes. 
The plant is driven by a 100 horse-power steam 
engine, and the water used in the process of washing 
is circulated by means of a powerful centrifugal 
pump after having been sufficiently clarified by 
means of what the designers of this machinery 
term their ‘‘ sludge recovery apparatus.” This ap- 
paratus is a feature of the plant. When at full 
work the centrifugal pump has to circulate nearly 
5 tons of water per minute, but the fresh water 
supply is minimised by the working of the recovery 
process. The principal object of the Denaby Main 
Colliery Company in erecting this plant was to be 
able to produce a high-class coke out of a mixture 
of their very dirty hard and soft smudge. The 
coke, as proved by several months’ experience, is, 
we are informed, of a uniform quality, proving the 
suitability of the mechanical structure, while the 
ash in the coke is steadily kept below 4 per cent. 
Besides the preparation of the smudge for the coke 
ovens a quantity of small peat, suitable as fuel, is 
produced by this washer. A week or so ago the 
Luhrig Company had a trial washing of four days’ 
duration, with the result that the guarantees un- 
dertaken by them in connection with the plant were 
proved to have been fulfilled. For instance, the 





quantity of pure coal going away in the refuse was 
only ? per cent., instead of 2 per cent. which the 
contractors had guaranteed. The Denaby Main 
Colliery Company, who are at this moment in an 
advanced state of sinking operations at Cadeby, 
near Doncaster, have ordered similar but larger 
Luhrig plant for their new pit. 


THe FINANCES OF THE FortH BRIDGE. 

The Forth Bridge has been officially valued for 
assessment at 53711. 8s. 7d. per mile of railway. 
The capital expenditure up to 30th June last, was 
3,332,6411. plus 33,7131. realised from the sale of 
the plant used in its construction ; and the traffic 
receipts for goods for about four months, and for 
passengers for about a month are estimated at 
15,145/. This figure, however, is not considered 
an accurate indication of the earning revenue capa- 
city of the undertaking. These figures are from 
the reports submitted to the shareholders’ meeting 
the other day, when there was congratulation on all 
hands at the completion of the bridge. While the 
engineers and contractors have done their respective 
parts of the work most satisfactorily, we do not 
know that the same can be said of the management. 
The traffic has been very greatly delayed at Waverley 
Station, Edinburgh. During the past two or three 
days nearly all trains are on an average two hours 
late, being delayed in the crowded approaches 
to the city. The want of foresight of the North 
British Company, in not making provision for 
the augmentation of traffic consequent on the 
opening of the bridge, has doubtless materially 
affected the popularity of the route to the North. 
They have now awakened to the necessity of a new 
and enlarged station, and it is to be hoped that 
before another year is over, the defect will be 
remedied. An interesting question has arisen in 
the matter of valuation for assessment. There is a 
dispute between the counties of Linlithgow and 
Fife, situated on either side of the Firth of Forth, 
and between which the Forth Bridge is spanned. 
Each county can claim to low-water level ; but what 
of the 79 chains of railway over the channel? The 
assessor who fixes the valuation, has divided the 
value of the 79 chains (53041. odd) equally between 
the two counties ; but Linlithgow claims that as 
Inchgarvie, which is in mid-channel, belongs to 
that county, they are entitled to the whole of the 
bridge to Inchgarvie, and to half the channel 
between that island and the county of Fife. The 
Railway Company, on the other hand, contend that 
the 79 chains is in neither county, as the boundaries 
only come to low-water mark, and that they should 
not be assessed at the value of the 79 chains. 





BOILER EXPLOSION AT DENTON. 

A ‘* FORMAL inspection” under the Boiler Explosions 
Act 1882, was conducted by the Board of Trade on 
Friday, August 29, at Denton, near Manchester, with 
reference to an explosion which occurred on June 17 at 
the Broomsgrove Works, Haughton. Mr. Gough, solicitor, 
appeared on behalf of the Board of Trade, and the Com- 
missioners were Mr. Howard Smith, barrister-at-law, 
presiding, and Mr. William C. Lang, consulting engi- 
neer. 

The works at which the explosion took place were 
occupied by Mr. John Thorpe, a boilermaker of forty 
years’ experience, and the boiler which formed the sub- 
ject of the inquiry was used for supplying steam toa 
small horizontal engine, employed in driving a fan, a 
punching machine, and a drilling machine. The boiler 
was of the single-flued Cornish type made out of a second- 
hand shell in 1875. It was about 14 ft. 6 in, in length by 
5 ft. lin in diameter, the plates being originally ,'; in. 
thick. It was stated in evidence that in 1879 the boiler 
was removed from its seat and examined over all parts, 
but since that date, down to the time of the explosion, it 
had never been thoroughly examined to ascertain if the 
plates were wasted through dampness. In 1887 the 
works were sold and remained closed for about eighteen 
months, until in October, 1888, they were let nominally 
to Mr. J. W. Thorpe, but in reality to Mr. John Thorpe, 
his father. After he took possession, the boiler was 
examined occasionally so far as it could be without the 
brickwork being removed. It was then stated to be in 
good condition, and was worked at a pressure of from 
25 lb. to 35 lb. on the square inch, the safety valve being 
set to blow off at 40 lb. All went on well until June 17 
last, when a violent explosion occurred, the boiler turning 
a complete somersault, utterly wrecking the building in 
which it was placed, but as fortunately no one was near 
at the moment, no personal injury was sustained. 

The explosion in its general character, as regards the 
class of boiler and the cause, is a fac-simile of the explo- 
sion at Charlesworth in November last, particulars of 
which were given in our columns at the time. The plates 
resting on the brick seating were was by external 
corrosion at the point of rupture, until they were almost 
worn away, so that it is no wonder that an explosion re- 
sulted. 





The Commissioners put various searching inquiries to 
Mr. Thorpe as to how it was that he, with a long expe- 
rience in the making and repair of boilers, had never 
thought it necessary to have the brickwork removed so 
that a thorough examination might made, more 
especially as he had, by his own admissions, noticed 
certain matters in connection with the boiler, such as 
steam and water issuing from the brickwork, which with- 
out doubt should have led him to conclude that dampness 
existed. Mr. Thorpe in reply said that hedid not see any 
signs of weakness and “‘had not the slightest idea that 
there was anything seriously wrong.” The Commissioners 
expressed surprise that a man of his experience should 
have been satisfied with a superficial examination of a 
boiler, the precise age of which was apparently unknown. 
They reminded him of their remarks at the Chedlesnerth 
investigation, at which Mr. Thorpe himself gave evidence 
with regard to certain repairs to the boiler in that case 
which he had effected, wherein they affirmed that it was 
a matter of the most urgent necessity that_ boilers 
should be subjected from time to time to a thorough 
examination. 

After hearing the evidence, Mr. Gough submitted 
various questions to the Commissioners for their decision, 
amon hich were the following : 

Did Mr. John Thorpe take proper measures to satisfy 
himself that the boiler was in safe working condition 
before commencing to use it ? 

Was the boiler properly and sufficiently examined from 
time to time thereafter, and if so, how was it that Mr. 
Thorpe failed to discover the wasting and corrosion of the 
plates at the back ring of the shell plating ? 

Was the boiler properly examined in October last, and 
was Mr. Thorpe then justified in neglecting to remove 
the brickwork in order to ascertain the condition of the 
plating ? 

Whether the safety valve, steam gauge, and other 
mountings were in good and proper working order ? 

What was the cause of the explosion? 

Whether blame attaches to Mr. Thomas Drinkwater, 
the owner of the works, Mr. John William Thorpe, the 
lessee, and Mr. John Thorpe, the occupier, all or either of 
those gentlemen ? 

In giving judgment, Mr. Howard Smith ‘briefly sum- 
marised the main points in connection with the explosion, 
and in dealing with the question of responsibilty said it 
was instructive to consider who Mr. ie Thorpe was. 
Mr. Thorpe was a boilermaker with over forty years’ ex- 
perience. He nto use the boiler in question, the 
age of which he guessed at twenty years, and never 
thought it necessary to take the brickwork seating down 
to see if the plates were corroded, although he noticed 
that the external flues were at times damp, and more so 
when there were heavy rains. It was true that in October 
last he got the landlord to construct a new drain with a 
view to remedy this defect. Mr. Thorpe acknowledged 
that he had seen steam and water coming from the seat- 
ing, yet notwithstanding these Seay he never 
examined the boiler at the part hidden by the brickwork, 
and at last an explosion occurred through the plates being 
worn, at the point of primary rupture, to a thickness 
varying from one-sixteenth of an inch to a knife edge. 
The Commissioners exonerated Mr. Drinkwater and Mr. 
John William Thorpe, but considered that Mr. John 
Thorpe was very seriously to blame. He had told them 
that he examined boilers for other people, and that 
when a boiler had been running for some time, he did 
from time to time, although it was not his invari- 
able practice, take the brickwork down that he might 
examine the boiler over all parts. In the case of his 
own boiler, which subsequently exploded, he knew 
that some of the plates must probably have been corroded, 
because, as already stated, he saw that the flues were 
wet, and that steam and water came from the brickwork. 
The Commissioners’ had hoped that the regard- 
ing the Charlesworth explosion and the remarks they then 
made, would have had some effect in the immediate district 
and they regretted that within so short a time they shoul 
have had another similar case to inquire into. Most for- 
tunately there had been no loss of life, and, Mr. Howard 
Smith said, he could not help thinking that if any life 
had been lost, Mr. Thorpe’s case would have been serious 
in the extreme. They might warn Mr. Thorpe, and 
others in like positions, that if — occurred through 
what the Commissioners considered to be very grave 
neglect, the executive would have to interfere, and insti- 
tute a prosecution for manslaughter if death ensued. He 
might tell Mr. Thorpe that if such a prosecution was 
instituted, and it was shown that a man of his experience 
had neglected, as in this instance, to make a thorough 
examination, he would have the greatest possible diffi. 
culty to resist a conviction, and he should think that 
a would probably be very anges 

r. Gough on this judgment asked that the Commis- 
sioners should order Mr. John Thorpe to pay the whole 
or a portion of the expenses of the investigation. 

Mr. Thorpe, on being asked by Mr. Smith why such an 
order should not be made upon him, replied that he was 
not “‘ prepared to pay any expenses, being in fact very 
poor and having already lost a great deal through the 
explosion.” 

r. Howard Smith remarked that explosions need not 
occur. They were called ‘‘ accidents,” but they were pre- 
ventable. He would tell Mr. Tho plainly that if 
another case of this kind occurred with loss of life, and 
it was proved that he had been guilty of similar neglect 
the Commissioners would consider it their duty to send 
the papers to the solicitor to the Treasury, and suggest 
that it was a case for a public prosecution. Taking all 
the circumstances into consideration the Court ordered 
Mr. Thorpe to pay the sum of 601. towards the costs of 
the inquiry, and expressed the hope that he would bear 
in mind the remarks that had been made. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 26, 1890. 

Tue strike on the New York Central Road, and 
the threatened tie-up on all of the Vanderbilt lines, 
has been the topic of conversation in railroad and 
commercial circles for the week. The refusal of the 
four organisations embracing two-thirds of the rail- 
way employés of those systems, to take part in the 
strike, will probably result in a virtual surrender at an 
early day. The labour organisations are not able to cope 
with the railway managers, because of the special rules 
governing eachone. Several strikeshavebeen threatened 
throughout the west, and some have taken place. 
Managers have found it necessary to make concessions, 
and it is quite probable that many other managers, in 
order to avert possible trouble, will remove causes of 
complaint, placing their employés in harmony with 
them. No ee strike is probable. Returns from 
various systems show that there is an enormous 
volume of traffic, averaging 10 to 15 per cent. greater 
than last year. The cost of railway traffic is steadily 
declining ; in 1870 the average charge per ton-mile on 
the railroads of the United States was about 24 cents, 
In 1880, the average charge was 1} cents. Last year 
the average charged had been reduced to a little less 
than 1 cent, to be precise, .971 cent. Had the charges of 
1870 been made last year the railroad companies 
would have had one thousand million dollars more 
than they had. State commissions and State legisla- 
tures are hammering away at the railroad companies, 
and the latter are quarrelling among themselves for 
business, and between them all things are quite inte- 
resting. For all that we hear of a great many new 
enterprises. Among the engineering enterprises 
under consideration are the construction of a two-track 
railway tunnel under New York Bay, between Staten 
Island and Brooklyn, which will cost 6,000,000 dols. 
The construction of the North River Bridge has 
been agreed upon, and the. work of preliminary 
organisation has been completed. Surveys have 
been recently completed for the construction of 
about 1200 miles of road in various parts of the 
country, including New and Old Mexico. One line 
will be built in New Mexico 250 miles long. Another 
road is to be built from Nebraska to South Dakota ; 
another from Mississippi to the Warrior coalfield of 
Alabama, besides a number of smaller roads, all of 
which expect to be supported by local traffic. The 
locomotive shops are turning out a great many engines 
weighing 60 to 80 tons each. The Reading Company 


will soon build two large shipping piers at Perth A a 
N.J., near New York, for the ga of more cheaply 


handling hard and soft coal. The Union Pacific Com- 
yany will soon build a line of road from Portland, 
Vashington, to Seattle, a distance of 185 miles ; also 
another line from the south-eastern part of Nevada, 
140 miles, which will develop fine coal territory. 

The iron market has not shown any symptoms of 
revival, work being done merely to keep moderate 
a in hand. Rails are selling at 30 dols. to 
31 dols. at Pennsylvania mills. A heavy production 
is being kept up, and within a few weeks some thirty 
additional furnaces will be placing their output on the 
market. 








MISCELLANEA. 

Tur gross receipts of the twenty-three principal rail- 
ways in the United Kingdom, for the week endin 
August 24, amounted, on 16,2304 miles, to 1,542,659/., an’ 
for the corresponding period of 1889, on 16,092$ miles, to 
1,460,618/., an increase of 137? miles, or 0.8 per cent., and 
an increase of 82,041L/., or 5.6 per cent. 


The August return of the Cleveland Ironmasters’ Asso- 
ciation shows the following as the month’s makes of pig 
iron, namely, 126,000 tons of Cleveland iron and 116,000 
tons of other kinds, a total of 242,000 tons, or 2000 tons 
more than in July. There are 104 furnaces blowing, 59 of 
which are making Cleveland iron. The stocks increased 
8034 tons in America. 


Some experiments are being conducted at the tramway 
works of Messrs. Merryweather and Sons at Greenwich, 
on the closed conduit system invented by Mr. John 
Gordon, The system isa method of charging underground 
conductors by means of a special system of automatic dis- 
tributors, situated at considerable distances along the 
line, the construction of the line and conductor rail being 
of a very simple and cheap description. 


The Castle Mail Packets’ steamer Roslin Castle, arrived 
at Plymouth from the Cape at 11.50 on Saturday night. 
Notwithstanding unusually strong adverse winds from 
Cape Verde to Plymouth, her total passage was only 
17 days 4 hours 5 minutes. She was detained 11 hours 
15 minutes at Madeira, her actual net steaming being 
16 days 16 hours 50 minutes, excelling her previously 
fastest recorded passage in October last. Her net steaming 
time then was 16 days 18 hours 45 minutes. 


The first annual meeting of the Brush Electrical Engi- 
neering Company, Limited, will be held on Monday the 
8th inst. at the Cannon-street Hotel. This company 
was registered on August 10, 1889, when it took over the 
works of the Anglo-American Brush Electric Light 
Cerporation, Limited, and the Falcon Engine and Car 
Works at Loughborough. The operations of the year 





have resulted in a gross profit of 36,6987. 16s., of which 
10,4267. 19s, 3d. is Partch for dividends. 


Hamburg is showing very rapid development with 
regard to tonnage and shipping. In 1880 her tonnage 
amounted to 491 vessels with 244,279 tons, which figures 
last year had risen to 537 vessels with 464,782 tons. The 
number of seagoing steamers has risen from two in 1845 
with 598 tons to twenty-two in 1865 with 15,460 tons, 
102 in 1875 with 89,730 tons, 189 in 1885 with 188,296 tons, 
and 271 in 1889 with 308,718 tons. With regard to the 
regular steamer traffic at Hamburg both vessels and 
tonnage have been more than doubled during the last 
ten years. 


Experiments are being conducted in the Channel near 
Folkestone for the purpose of testing the geological struc- 
ture of that portion of the sea-bed upon which it is pro- 
posed to construct a bridge across the Straits. The 
engineers in charge of the work are M. Georges Hersent 
and M. Renaud, marine hydrographic engineers. The 
examination of the French coast is finished, and so far as 
it has proceeded on the English side of the Channel it 
has, it is stated, proved very satisfactory, the sea bottom 
being very solid and suitable for the proposed structure. 
There is comparatively very little variation in the depths 
except at the sand banks, which would be bridged over. 


We have just received from Mr. Sell of Sell’s 
Advertising Agency, Fleet-street, London, a copy of his 
Directory of Registered Telegraphic Addresses and Tele- 
graphic Code. This directory has taken much time and 
money to bring it to its present state of completeness, and 
no assistance whatever could be obtained from the Post 
Office officials, who moreover refused to issue such a 
directory themselves. We now learn that the Post Office 
are envious of Mr. Sell’s success, and after he has, as a 
pioneer, spent much money and trouble in compiling his 
directory, subsequent to their initial refusal to issue one, 
they now propose to issue one of their own. Mr. Sell’s 
directory now contains 20,000 of these addresses. 


On Tuesday last a most influential meeting of British 
shipowners was held at the Chamber of Shipping, Whit- 
tington-avenue, London, no less than 100,000,000/. of 
capital being represented. The object of the meeting 
was to form a federation of the entire shipping trade of 
the United Kingdom, for the purpose of dealing with 
labour questions in all parts of the world, and more parti- 
cularly to resist, in a united manner, tyrannous or unrea- 
sonable demands or actions of trades unions or their 
members. The federation will also protect the officers, 
crews, and servants of shipowners from intimidation, and 
will indemnify members making sacrifices for the com- 
mon good. ‘The central office of the federation will be in 
London, and Mr. T. A. Laws, of Newcastle-on-Tyne, 
has been unanimously elected manager of the association. 


The zone tariff has, as we mentioned in a paragraph a 
month or two ago, been introduced on the small private 
Uddevalla-Herrljunga Railway in Sweden, and the 
figures for the first month’s working are now available. 

ey are within a very small compass, but do not appear 
to be discouraging. Inthe month of June, 1888, there 
were 12,858 travellers, and the takings were 10,769 kr. 
In the month of June this year, with the zone tariff, the 
travellers numbered 21,426, and the takings amounted to 
12,939 kr. As to comparing June this year with June 
last year, it should be borne in mind that’ June last year 
was exceptionally fine, June this year exceptionally wet. 
Notwithstanding the number of travellers was 3767 larger 
this year than last, whereas the takings have decreased 
by about 1000 kr., but then the fares have been reduced 
to about half of what they used to be. 


The railway development of Japan is proceeding apace. 
Since the completion of the main line between Tokio 
and Hiogo the passenger and goods traffic has largely 
grown, and during the past year 600,000 passengers and 
13,000 tons of freight were conveyed over the line. Con- 
siderable progress has been made with the Sanyo Railway, 
whichisnow open totraffic for a distance of nearly 50 miles, 
For the permanent way, 7000 tons of steel rails, 210 tons 
of fishplates, and 369 tons of bolts, spikes, &c., were 
pve from England in 1889; for girders 172 spans, 75 ft. 
in length, of steel, and 116 spans of iron, varying in 
length from 23 ft. to 65 ft.; and for rolling stock, 28 loco- 
motives, 86 passenger carriages, 24 passenger brake vans, 
200 covered goods wagons, and 14 goods brake vans. 
Further considerable orders have since been sent for 
machinery, wheels, axles, and general stores, and the 
construction of this railway is proving a source of consi- 
derabie benefit both to British trade and British shipping. 
The total length of line in the empire now open is 10,402 
miles, and 874 miles are in course of construction. 


A syndicate of capitalists in Buenos Ayres are consider- 
ing the question of constructing a line of railway across 
the Andes, and a preliminary survey of the route has 
been made by a British engineer. The termini proposed 
for the lines are Tinnogasta, in the Argentine Republic, 
and Puquois, in Chili. It is proposed that the line shall 
follow the Frambulo River up to near Angostura, where 
a deviation will be necessary, as the valley here is ve 
precipitous, and a tunnel of about half a mile in length 
will necessary. In this way good grades and easy 
curves can be obtained up to Chasenil, which is about 
72 miles from the Tinnogasta. From this point the 
valleys of the Chasenil Pasto Largo, Casadus, Peladas, 
and nt Francisco will be followed, the location being 
very favourable and requiring no grades exceeding 1.5 

rcent. The pass of the San Francisco, 130 miles from 

inn ta and 140 from Puquois, is 16,000 ft. above sea 
level, but offers no important difficulties, and from here 
the line will be led along the valley of the Marunga, and 
thence through a tunnel to that of the San Andus, which 
leads directly to Puquois. This latter place is situated 





about 4000 ft. above the sea level, and is only about 37 
— ‘— the Pacific, with which it is already connected 
y rail. 


The new Swedish ironclad Gita, which is being built at 
Lindholmen’s Shipyard, Sweden, is now approaching its 
completion, and all the fitting and finishing work is being 

ushed as much as possible. The Géta is somewhat 
arger than the Svea, to which she is otherwise in many 
respects to be considered as a sister ship. The Giota’s 
displacement is 3100 tons, and she has, like the Svea, 
double bottom and water-tight cells. The boiler-room 
with its six boilers, is in front of the engine-room, and 
again in front of this are the water compartments 
and the compartments for powder and shells. Here, 
too, is situated the hydraulic machinery for the 
revolving turret and its cannon; this machinery 
has been supplied by the Kockum Engineering Com- 
pany, Malmé, and is already in its place. hind 
the engine-room are the compartments for powder and 
shells for the guns placed on deck, and which comprise 
four 15-centimetre guns, which, with their carriages, 
will be delivered by the Bofors Bruk, Sweden, and 
four rapid-firing 57-millimetre guns, to be supplied 
by the Nordenfelt- Maxim Company in London. The 
armament further consists of two 25-centimetre guns. 
The appliances for the firing of the torpedoes have 
been manufactured at the royal dockyard at Karlskrona. 
The Gota will, like the Svea, be fitted with electric light 
inside and outside, with the difference that the Gota will 
have four projectors, whereas the Svea only has two. 
The electric installation appears, however, not yet to 
have been contracted for. he armour deck has a thick- 
ness of 50 millimetres, and the armour of the turret and 
the gun and steering towers varies in thickness from 
247 to 297 millimetres. The armour for the Géta, as was 
that for the Svea, is being delivered by Schneider and 
Co., Creusét. The Géta will have officers and crew 
numbering 196 men. 





THE Junior Encrineertnc Socrety.—The — second 
summer excursion of this Suciety took place from the 
15th to the 23rd ult., an extension to Saturday last being 
made by some of the members. The party, with Mr. 
W. J. Tennent, chairman, left King’s Cross by the night 
express for Newcastle, a saloon and other carriages being 
reserved for their accommodation throughout the whole 
of the excursion. On Saturday morning Boldon Colliery 
was visited, the members being conducted through the 
level works and mines by the manager and other ofiicials. 
Returning to Newcastle, the swing bridge was examined 
by permission of the Tyne Commission, and then Dr. 
Bruce, of the Society of Antiquaries, proceeded with the 
party to show them some of the objects of historical in- 
terest with which the city abounds. In the evening 
Edinburgh ‘was reached, the following day was devoted to 
popular sightseeing, while on Monday the Society settled 
down again to resume the observation of the technical 
appointments duly set forth in the time table and notes 
which had been issued for the information of the mem- 
bers. The engineering department of the Science and Art 
Museum was visited on the a 2 to the Exhibition, where 
the party were received by Mr. Lee Bapty, general 
manager. In the afternoon the Edinburgh Water Works 
were taken en route to Rosslyn Chapel, which some mem- 
bers with an eye for the architectural elected to inspect. 
On Tuesday morning a pleasant drive from the city 
formed an agreeable introduction to the Forth Bridge. 
Here Mr. Cooper, resident engineer, while walking with 
the party over the structure from south to north, pointed 
out its numerous features of interest and difficulties of 
construction. Thegauge for continuously recording expan- 
sion, contraction, and deflection of the bridge was shown. 
The members returned north to south over the bridge 
by rail, andin the afternoon visited Messrs. Brown Bros., 
Messrs. King, Brown, and Co.’s engineering works, and 
Messrs. W. and A. K. Johnston’s map printing establish- 
ment, leaving Edinburgh in the evening for Glasgow. The 
whole of Wednesday was occupied with the pleasure trip 
through the Kyles of Bute by R.M.S.S. Columba, while 
on Thursday morning Messrs. Denny Brothers, Leven 
Shipyard, Dumbarton, was visited, Mr. A. Denny show- 
ing the members first over the shipbuilding section. 
Much interest was manifested in the experimental tank 
and Froude’s ship-modelling machine. The party, after 
being entertained at luncheon, at which Mr. P. Denny 
welcomed them, were then shown the engine and boiler 
sections, &c. The Fairfield Company’s Works at Govan 
were reached in the afternoon, Mr. Barnwell having 
extended permission for them to be included in the list. 
The summer dinner of the Society was held at the Grand 
Hotel, Glasgow, in the evening, Professor Barr, of the 
University, being present amongst other guests. The 
Steel Company of Scotland’s works at Newton were seen 
on Friday morning under the guidance of the manager and 
chemist. After luncheon by invitation of the company, 
their Blochairn Works were next visited, Mr. Riley, 

meral manager, showing the members round. On 
eaving here the party proceeded by brakes to the works 
of Messrs. W. Arrol and Co., at Bridgeton, where Mr. 
Biggart showed them the extensive bridge construction 
machinery and the work in course of premature erection, 
including that for Manchester Ship Canal bridges, the 
Tower Bridge, &c. On Saturday morning Messrs. J. and 
P. Coates’ thread mills at Paisley were inspected. Re- 
turning to Glasgow the main body left for London by the 
1 p.m. express; those who remained visited during the 
ensuing week the Scotch and English lake districts, and 
arrived back to London on Saturday last. A presenta- 
tion was made to the honorary secretary, Mr. Walter T. 
Dunn, by the party before they dispersed, in recognition 
of the services which he had rendered for the success of 
the excursion. 
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One of the Stevens patent fuel machines is shown in 
operation at the Mining and Metallurgical Exhibition 
at the Crystal Palace, and of it we give an engraving 
g and sectional drawing on the present page. The first 

Z recorded attempt to manufacture patent fuel, so far as 
Ly we have been able to learn, was in 1594, and was 
so g patented by a lawyer named Sir Hugh Platt, his pro- 
ra Saat Z cess being the mixing of loam with sea coal and work- 
gs ing it up into lumps, presumably by hand. The manu- 
facture has since been the subject of hundreds of 
tents and all conceivable materials have been tried 
or cementing the coal; but the substance mostly in 
use at the present time is pitch. Farina has been 
used on a considerable scale and lime has also been 
used ; but these do not resist the weather so well as 
the pitch. They also require drying after manufac- 
ture, the cost of which is considerable. 

The pitch process is extensively used in South 
Wales, and the machine illustrated is designed for it. 
The coal and pitch, after having been measured and 
ground, are mixed in suitable proportions in a pug- 
mill, A, Fig. 2. Jets of ar steam enter the 
pugmill and melt the pitch, reducing the whole mix- 
ture to a state fit for compression. The coal and pitch 
when mixed are then introduced into a series of moulds 
in a revolving table D D, and each mould carries with 
it a pressing piston E. At a point in the revolution 
of the table the piston in the mould (which latter is 
full of coal and pitch) is stopped over the lever F. At 
the same time steam is introduced into the cylinder 
C, whereby the lever F is raised, carrying with it the 
piston E, which presses the contents of the mould D 
into a solid block. The table then continues to revolve 
and the mould is raised by means of an inclined plane 
to the level of the surface of the die table, and is 
removed, 


The sectional elevation and general plan (Figs. 3 
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and 4) show a small fuel plant capable of manufactur- 
ing about 25 tons in ten hours. The pitch is broken 
up in the mill and the coal and pitch are introduced 
into separate compartments in the hopper of the dis- 
tributor, which is a simple machine for gauging pro- 
portions. The material thus measured falls into the 
disintegrator, in which they are not only thoroughly 
ground but well mixed, They are then raised by the 
elevator to the pugmill. 

Machines on this principle are made of all sizes, up 
to those capable of making 200 tons of fuel per day. 
A large plant capable of turning out 400 tons per day has 
been working at Newport for the past five years, and 
there has been no breakdown or accident, The ad- 
vantage claimed for the machine is that every mould 
carries its own piston, and the action of the machine is 
consequently independent of the exact working of the 
table. The pressure is not produced bya —_— enter- 
ing the mould, which is considered risky. The machines 
are made by the Uskside Engineering and Rivet Com- 
pany, Limited, Newport, Mon, 





INDUSTRIAL NOTES. 

Tue event of the week in the industrial world has 
heen the Trades Union Congress, which assembled in 
Liverpool on Monday lust, but as the deliberations are 
not ended at the time of writing, a review of its final 
conclusions is deferred until its sittings have ter- 
minated. The Congress was the largest ever assembled, 
the delegates numbering more than double those of any 

revious gathering, the total reaching nearly 150, On 
Monday the proceedings were opened with a brief 
address by the chairman of the Parliamentary Com- 
mittee welcoming the delegates to the Congress. The 
president, secretaries, scrutineers, standing orders com- 
mittee, and other officers were then elected, after 
which the Parliamentary Committee’s report for the 
past year wasread, This report, which was finally ap- 

roved by the committee at the concluding meeting 
held in Liverpool at the close of last week, passed in 
review the labours of the committee since the Dundee 
Congress, with especial reference to the action taken in 
Parliament with respect to measures pertaining to 
labour. On Tuesday morning the president of the 
Congress delivered the inaugural address, after which 
the real work of the session commenced. The presi- 
dent is always selected from the local unions of the 
city or town in which the Congress is held, and is 
usually the nominee of the district, although the elec- 
tion is by the assembled delegates ; it is indeed little 
more than the ratification of the choice already made. 
For the most part these presidential addresses have 
been temperate and able, and they have given a tone 
to the subsequent debates; they mark, too, the ad- 
vances made in unionism from year to year since the 
first meeting in 1868, 

Ever since the year 1872 it has been usual for the 
town in which the Congress was held to show marks 
of respect to the assembled delegates, and in most 
cases to oflicially entertain them. This practice was 
commenced in January, 1872, by the residents of 
Nottingham, when the —— and corporation gave a 
sumptuous banquet in the Town Hall on the opening 
day of the Congress. During the week other entertain- 
ments were provided, Liverpool was not quite so 
open-handed in 1875, but on the present occasion 
it has determined not to be outdone by any town 
in which the Congress has assembled. The mayor 
took the lead by becoming chairman of the Reception 
Committee, and the deputy chairman inaugurated the 
festivities by giving a conversazione at the Walker 
Art Gallery and Picton Reading-Room on the Friday 
before the formal opening of the Congress. The Mersey 
Dock and Harbour Board took the committee and 
delegates for a trip down the river, where they were 
entertained on board a Cunarder by the directors. 
Many of the leading works in connection with Liver- 
pool and Birkenhead have been thrown open to the 
visitors, and many of the wealthier citizens have 
generously entertained the members of the Parlia- 
mentary Committee, and the principal delegates. This 
open-hearted hospitality doubtless helped to temper 
the acerbities of the debates, when strong differences 
manifested themselves amongst the delegates upon 
matters concerning which there has been some bitter- 
ness during the last four months. The town of Liver- 
pool has long} been recognised as a stronghold of 
unionism ; even at the commesacement of the present 
century it was notorious for its defence of trade unions. 
On this occasion the entire trades paraded the city 
with the emblems of their craft. 


The strike in Australia has attained proportions, 
and extended to manifold industries, in a manner which 
is quite unknown in this country, or on the continent 
of Europe. Generally a strike is restricted to the 
special industry in which the men are aggrieved, but 
this is not so inthe colony. In this country sympathy 
is shown by pecuniary aid, the unions not directly con- 
cerned voting funds in support of those on strike. 
Striking out of sympathy with those engaged in a con- 
test isanew departure ; it was first resorted toin connec- 





tion with the dockers’ strike. Since then the idea has 
spread somewhat in this country, but the leaders hesi- 
tate to recommend it publicly to any great extent. 
This mode of industrial warfare means paralysis of 
trade. It might end in the ruin of employers, firms, 
or companies, but it might also mean the starvation 
of the employés, perhaps both. The line of battle is 
extended, but there are no reserves. It is all front, 
the forces are exposed, and a disaster will soon end in 
arout. As a matter of tactics, this policy is doubtful ; 
it remains to be seen whether it will be, or can be, suc- 
cessful, In Australia we find that most of the chief 
industries are at a standstill, shippers, miners, gas 
stokers, engineers, foundrymen, and labourers are all 
involved in one gigantic labourstruggle. Aid is sought 
from the unions of England, and the Dockers’ Union 
have replied by an immediate vote of 1000/., equal 
perhaps to one week’s strike pay of 1000 men, with 
the high prices prevalent in the Australian colonies, 
iven 50,000/. will only go a short way in so stupendous 
a conflict. But some of the unions in this country talk 
of retaliation, by the refusal to unload Australian 
steamers. This means extending the line of battle, 
and weakening the forces, and that, too, when even 
the cause of the contest is scarcely understood by the 
workmen in this country. 


The strike of the Belgian coalminers is also a grave 
affair, no fewer than 16,800 men being out in the 
various mining districts, The position of the Bel- 
gian miners is about on a par with that of British 
miners half a century ago, when the Royal Com- 
mission inquired into their condition, from 1839 to 
1842, and reported thereon in 1843. Since that date 
much has been done to improve the condition of the 
miners by legislation, and by combination. In Belgium 
the men have looked to dee sess alone, with the 
result that there has been little progress in the way of 
amelioration or improvement. The revolt against the 
state of things in the mining districts of Belgium is 
natural, but spasmodic violence will not prove to be a 
remedy. Conflicts with the gendarmes will but end, 
as such conflicts generally end, in misery and suffer- 
ing, though out of it may come some inquiry into the 
condition of the workers. They will have to pass 
through the stages of quiet organisation, of persistent 
labour, and of determined orderly action, ere they can 
achieve any real improvement. 


It appears that the German Government have taken 
an important step as regards the international federa- 
tion of the trades, The German authorities applied, 
a short time ago, for copies of the rules and regulations 
of the ‘International Labour League” and of the 
‘“National Federation of all Trades and Industries,” 
which rules and regulations were supplied by the 
German representatives resident in this country. 
The two bodies above named are now amalgamated, 
although very little has been heard of the federation 
since the Hyde Park demonstration in May last. It 
is, however, asserted that. the organisation, under its 
amalgamated title of ‘‘ National Federation of all 
Trades and Industries,” has been carrying on an 
industrial campaign in the chief industrial centres of 
Germany, much to the alarm of the German Govern- 
ment. The latter has now intimated to the officials of 
the federation that the German Empire must in future 
be excluded from the scenes of its operations, and that 
any branches found existing in Germany will be sup- 
pressed, and the officers prosecuted. It is also alleged 
that pressure is being brought to bear upon the British 
Governmant to take such action as may be needed to 
prevent propagandism from our shores. How this is 
to be done, except by the expulsion of Germans, is not 
very clear, 


If quietude means contentment, then the more 
skilled branches of the engineering and iron trades 
generally are pretty content with the wages and hours 
of labour in those industries, for there is scarcely any 
dispute of consequence in any part of the country. 
Throughout Lancashire the condition of trade in those 
branches is much the same, the workers being well 
einployed in all departments, though overtime is not 
quite so general as it was. The old orders are bein 
worked off, and new contracts are not coming forwar 
plentifully to supply their places, but no great slacken- 
ing off is visible at present. _ The market shows a 
fair demand for finished iron, and prices have stiffened 
somewhat in this branch. The metal market also shows 
firmness, and prices have advanced in some cases. 
Boiler plates are also in demand, and prices have ad- 
vanced in some cases. 


Trade prospects in Scotland seem to have brightened, 
for business has been more active, warrants have gone 
up, and large sales have been effected, The inquiry 
for pig iron has increased, the demand on the part of 
founders having improved, and also for forge iron. 
Improvement is also discernible in the shipbuilding 
trade, and boiler plates and ship plates have advanced 
in price. Steel is also more largely in demand for 
angles, sheets, and plates, while the malleable iron is 





also advancing in price. Generally speaking Scotland 
is pretty free from labour disputes at present, especi- 
ally in all the engineering and iron branches of trade. 


In the Cleveland district the threatened strike on 
the Tees-side has been averted. The men employed at 
Messrs. Bolckow, Vaughan, and Company’s works 
have withdrawn their notices, tendered in consequence 
of the Ironmasters’ Association having refused to treat 
with the Enginemen and Cranemen’s Society of which 
they were members. The general secretary of the 
union and the manager of the works had a long inter- 
view on the matters in dispute, when it was agreed 
that the society shall in future be consulted in all 
matters affecting wages, hours of labour, and the 
interests of the members, independently of any other 
society. The two unions of the blast furnacemen and 
the enginemen and cranemen will work generally in 
unison, some being members of one and some of the 
other society, but as a society each will be governed 
by its own sliding scale, and treat independently with 
the employers. 


The blast furnacemen’s dispute at the Eston Works 
has been settled by mutual arrangement between the 
representatives of the firm and of the workers. The 
coke trimmers’ wages are to be advanced 3d. per day, 
making 3s. 5d. per day. The lime fillers are also to 
have 3d. extra, while the mine fillers are to have extra 
help after the three furnaces have produced 2000 tons per 
week, When the output reaches 2200 tons the arrange- 
ment istobe reconsidered. This arrangement is to stand 
good for the coke and lime fillers. The chargers are 
also to have extra help in the shape of an assistant, 
and are to be paid mine fillers’ rates. It isalso agreed 
to have a sweeper, who is to be paid labourer’s wages 
of 3s. per day, one-half to be paid by the firm, the 
other half by the blast furnacemen. These arrange- 
ments will govern the furnace work in the district 

enerally, and will have the effect of removing the 
difficulties which have existed for some time in con- 
nection with blast furnacemen’s work in the Cleveland 
district. 


The strike of ironmoulders at Stanningley, near 
Leeds, for an advance of a halfpenny per box, and a 
farthing for apprentices, has been settled, the employers 
agreeing to the men’s terms. At Sheffield, Leeds, 
Bolton, and other places, advances had been secured 
previously, this branch of trade being in a tolerably 
prosperous condition. 


The strike among the stovegrate workers at Belper 
has resulted in the employers granting the 10 per cent. 
demanded to the whole of the men. The matter in 
dispute was referred to Mr. J. A. Jacoby, who acted 
as mediator in the case, his award being agreed to by 
the employers, 


The half-yearly report of the North of England Con- 
ciliation and Arbitration Board shows that the cost of 
meetings was 115/. 9s.; of this 25/. 19s. was paid to 
the employers present at the Board meetings, and 
891. 1s. to the workmen’s representatives. This mode 
of payment to both, places them upon a level. The 
total number of cases dealt with are enumerated in 
the report, which also shows the fluctuations in wages, 
under the sliding scale, since the last report. ‘The 
latter shows an advance of 5 per cent. from March 
31st, and 24 per cent. additional from June 2nd ; total 
74 per cent. From this there was a decrease of 24 per 
cent. from July 28th, leaving a net gain of 5 per cent. 
Wages are now 224 per cent. above the lowest price 
reached from October, 1885, to November, 1888, 
Puddling prices range 2s. 3d. per ton higher than at 
that date. During the half-year just closed the sliding 
scale has been renewed for two years, on the basis of 
an advance of 24 per cent. on the steel sliding scale, 
millmen’s wages being 15 per cent. above the prices or 
rates in August, 1887. The latest return shows a 
reduction in wages, as the realised selling price was 
6s. 6.22d. below the previous average. The work of 
the Board continues to be satisfactory alike to em- 
ployers and employed, all differences having been 
amicably arranged during the last six months. 


The question of the seven hours shift in the count 
of Durham has assumed another aspect. Although 
the miners decided by ballot for a seven hour shift 
for hewers, the question was so mixed up with that 
of coal drawing that the men have resolved to with- 
draw the demand for the seven hours, and to stick 
to the question of ten hours maximum for the drawers. 
It is not very likely that any grave difficulty will arise 
over this matter. It appears that many work ten 
hours only, and these say that they have very little to 
complain of ; but others work eleven hours, which 
they declare to be excessive. The probability, there- 
fore, is that there will be a uniform day of ten hours 
for the drawers, the seven hour shift being kept in 
abeyance. The drawers are for the most part boys, 
so that the men are well advised to reduce the labour 
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of boys to ten hours per day, before they risk a strike 
for seven hours for men. 

The strike at the Wearmouth Collieries still con- 
tinues, this being the fourteenth week. The Union 
pays the men 10s. per week, and the lodges have de- 
cided to supplement this amount by levies. 

The miners in the Cleveland district submitted to a 
reduction of 10 per cent. some two months ago, the 
terms to stand to the end of August. Recently the 
mineowners have claimed a further reduction of 5 per 
cent. To this claim the men demurred. They have 
now demanded a 5 per cent. advance, instead of sub- 
mitting to a reduction, and the union declares that 
the state of trade warrants the advance sought, 
Before any decisive step will be taken the lodges will 
be consulted, but any attempt to enforce a reduction 
will be resisted. Possibly the whole question will be 
submitted to arbitration. 


Fig.2. 1per cent Nickel Kagnetising Force. 050. 
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The miners of South Wales and Monmouthshire have 
decided to restrict the output, with the view of keep- 
ing up the present remunerative prices, and they have 
resolved to commence on the five days a week system 
with the new year. 

In some of the mining districts there have been 
partial strikes over the second 5 per cent. advance, but 
it appears to have been generally given. 

The Parliamentary representatives for various min- 
ing districts are giving in their adhesion to the Eight 
— Bill, in view of the pressure being put upon 

em. 





The dockers at Tilbury are very irate at the conduct 
of the executive of the union for refusing strike pay 
for the late strike. Another union, to which some of 


the men belonged, paid those who went out 4s. 2d. for | 


the two days that the men were idle. The members of 
the Dockers’ Union complain that they were not 
similarly treated. They have very little conception of 
discipline and think that the executive must sanction 
whatever they do. 





_At Southampton the men are contending for a recog- 
nition of the union and for an advance in wages ; the 
latter has been offered to non-union men, many of 
whom have accepted the terms, 





| The London scalemakers are locked out through a 
dispute over a discharged workman. The men de- 
manded that the man should be reinstated; the em- 
ployer refused. A strike ensued, whereupon the 
masters locked the men out. The men on strike are 
paid 15s. per week during the dispute. 





MAGNETIC PROPERTIES OF ALLOYS OF 
NICKEL AND IRON.* 
By J. Hopkinson, D.Sc., F.R.S. 

Ercut different alloys have been examined, distin- 
guished here by the letters of the alphabet. All the 
samples were given to me by Mr. Riley, of the Steel Com- 
pany of Scotland, who also furnished me with the analysis 
given with the account of the experiments with each 
sample. 
| The methods of experiment were the same as were 


Fig 4 


2.14 995 
4.7 560 
8.8 9,151 
16,8 12,876 
38.9 15,651 
270.0 21,645 


The only noteworthy features are that the coercive 
force is obviously somewhat considerable, and that the 
maximum induction is great—greater than that of the 
more nearly pure iron. 

In curve Fig. 2 are shown the results of induction in 
terms of the temperature for a force of 0.50. 

Bb. The following is the analysis of the sample: 

Fe. Ni. C. Mn. Ss. x Si. 

94.799 4.7 0.22 0.23 0.014 0.037 trace per cent. 

We have here results of induction in terms of tempera- 
ture for a magnetising force of 0.12, shown in curve 
| Fig, 3, and for comparison therewith the results of rate of 
heating and cooling in curves Figs. 4 and 5 respectively. 





Fig.5 
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| detailed in my paper on ‘‘ Magnetic and other Physical 
| Properties of Iron at a High Temperature ” The dimen- 
| sions of the samples were also the same. For this reason 
| it is unnecessary to recapitulate the methods adopted. I 
| confine myself to a statement of the several results, deal- 
| ing with each sample in succession. 

A. The following is the analysis of this sample : 


Fe. Ni. C. Mn. Ss. Ve 
97.96 0.97 0.42 0.58 0.03 0.04 per cent. 


In this case a nagnetisation curve is all that I have ob- 
tained free from doubt; the sample was heated and its 
magnetisation determined at various temperatures for a 
force of 0.50, but the higher temperatures must be taken 
as a shade doubtful, as the secondary broke down before 
| cooling, and I cannot be sure whether or not the resistance 
|of the secondary may have changed. Table I. gives the 
| results at the ordinary temperature for the material before 
heating ; these are plotted in curve Fig. 1, together with 
| the curve for wrought iron, for comparison. 


| TABLE I. 











Magnetisin : 
ag 8 Induction. 
0.06 11 
0.12 29 
0.26 58 
0.53 122 
1.07 303 

* Paper contributed to the Royal Society, 
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The experiment with rising temperature was made by 
simply observing with a watch the hour at which the tem- 
perature attained successive values whilst the piece was 
‘in the furnace ; the cooling experiments were made in 
| exactly the way described in ‘‘ Philosophical Transac- 
| tions,” A, 1889, p. 463; in the experiment with rising 
| temperature, however (curve Fig. 4), the ordinates are 
the actual temperatures, not the logarithms of the excess 
of temperature above the room, as in curve, Fig. 5. The 
most remarkable feature in curve Fig. 3, is that the 
material has two critical temperatures, one at which it 
ceases to be magnetisable with increase of temperature, 
the other, and lower, at which it again becomes mag- 
netisable as the temperatures fall, and that these tem- 
peratures differ by about 150 deg. Cent. Between these 
| temperatures, then, the material can exist in either of two 
states—a magnetisable and a non-magnetisable. Note, 
further, that the curve for decreasing temperature returns 
into that for increasing temperature, and does not attain 
| to the high value reached when the temperature is increas- 
jing. From curve Fig. 4, we see that there is absorption 
of heat about 750 deg. Cent , and not before; and from 
curve Fig. 5, that heat is given off at 632 deg. Cent., and 
| again at a lower temperature. Comparing these temper- 
atures with curve Fig. 3, it is apparent that the absorp- 
| tion and liberation of heat occur at the same temperature 
as the loss and return of the capacity for magnetism. 
From curve Fig. 5, also, we may infer that the latent heat 
liberated in cooling is about 150 times the heat liberated 
when the temperature of the material falls 1 deg. Cent, 
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Concerning the latent heat absorbed in heating, nothing 
can be inferred from curve Fig. 4, excepting the tem- 
perature at which it is absorbed. é Bh 
C. This alloy is very similar to the last ; its analysis is : 
Fe. NE ee, Mn. Ss. Fr. 
94.39 4.7 0.27 0.57 0.03 0.04 per cent. 
In Table II. are given the results of observations of in- 
duction in terms of magnetising force at the ordinary 
temperature of the room ; and in curve Fig. 6, these are 
plotted together with the curve for wrought iron. 
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The material appears to be capable of considerably 
higher magnetisation than wrought iron. In curve Fig. 
7, is shown the relation of induction and temperature for 


two forces, 26.5 and 0.5, the results being obtained on | 
two different days, to the same scale of abscisse but dif- | 


ferent scales of ordinates. These curves show the same 
features as the alloy B, but at a rather lower temperature. 

D. This sample contains 22 per cent. of nickel. 
not thoroughly tested, as the supply of CO, which hap- 


pened to be available was insufficient. Its magnetic pro- | 


perties, however, were similar to the next sample. 
E. The analysis of this sample was : 


Fe. Ni. Cc. Mn. 5S. Pp: Si. 
74.31 24.5 0.27 0.85 0.01 0.04 0.02 per cent. 
As the material was given to me it was non-magnetisable 
at ordinary temperature ; that is to say, the permeability 
was small, about 1.4, and the induction was precisely pro- 
portional to the magnetising force. The ring on being 
heated remained non-magnetisable up to 700 deg. Cent. 
or 800 deg. Cent. A block of the material did not 
recalesce on being heated to a high temperature and being 
allowed to cool. : 7 : 

On being placed in a freezing mixture, the material 
became magnetic at a temperature a little below freezing 
voint. 
: The material was next cooled to a temperature of about 
—5i deg. Cent. by means of solid carbonic acid. After 
the temperature had returned to 13 deg. Cent. the curve 
of magnetisation was ascertained as shown in curve Fig. 8; 
from this it will be seen that the ring of the material 
which was previously non-magnetisable at 13 deg. Cent. 
is now decidedly magnetisable at the same temperature. 
On heating the material, it remained magnetisable until 
it reached a temperature of 580. deg. Cent. At this 
temperature it became non-magnetisable, and on cooling, 
remained non-magnetisable at the ordinary temperature 
of the room. Curve Fig. 9 shows the induction at various 
temperatures for a magnetising force 6,7 ; whilst curve Fig. 
10 shows the induction in terms of the temperature to a 
different scale for a force of 64. These curves show that, 
through a range of temperature from somewhat below 
freezing to 580 deg. Cent., thismaterial exists in two states, 
either being quite stable, the one being non-magnetisable, 
the other magnetisable. It changes from non-magnetis- 
able to magnetisable if the temperature be reduced a 
little below freezing; the magnetisable state of the 
material does not change from magnetisable to non- 
magnetisable until the temperature is raised to 580 deg. 


nt. 4 
The same kind of thing can be seen in a much less 
degree with ordinary steel. Over a small range this can 
exist in two states; but in changing its state from non- 


It was | 


magnetisable to magnetisable a considerable amount of the change between magnetisable and non-magnetisable 
heat is liberated, which causes rise of temperature in the occurs, whether the hag oie is rising or falling. 


steel. It is observed in samples B and C of nickel steel, 
as we have just seen, but at a higher temperature. 


Comparing it with the last sample, we see that the 


| character of the material with regard to magnetism is 


As might be expected, the other physical properties of | entirel pag. se : : 
he analysis of this sample is : 


this material change with its magnet 
Riley has kindly supplied me with wire. 


The wire as sent to me was magnetisable as tested by | 


means of a magnet in the ordinary way. On heating it 
to a dull redness it became non-magnetisable, whether 
it was cooled slowly or exceedingly rapidly, by plunging it 
into cold water. 


to cool. 


| temperature ; it was first of all tried at the ordinary 
| temperature, and then at temperatures up to 340 deg. 


| Cent. The specific resistances at these temperatures are | 
| indicated in curve Fig. 11, by the numbers 1, 2, 3. The! 
wire was then cooled by means of solid carbonic acid. The} 
supposed course of change of resistance is indicated by | 
the dotted line on the curve; the actual observations of 26,50 


resistance, however, are indicated -d the crosses in the 
neighbourhood of the letter A on the 


74. per cent Nickel 


50 100 450 200 


nso.) 
| room, and subsequently heated, the actual observations 
| being shown by crosses on the lower branches of the 
| curve, the heating was continued to a temperature of 
680 deg. Cent., and the metal was then allowed to cool, the 
actual observations being still shown by crosses. From 
this curve it will be seen that in the two states of the 
metal (magnetisable and non-magnetisable) the resistances 
at ordinary temperatures are quite different. The specific 
resistance in the magnetisable condition is about 0.000052 ; 
in the non-magnetisable condition it is about 0.000072. 
The curve of resistance in terms of the temperature of the 
material in the magnetisable condition has a close re- 
semblance to that of soft iron, excepting that the co- 
efficient of variation is much smaller, as, indeed, one 
| would expect in the case of an alloy; at 20 deg. Cent. the 
coefficient is about 0.00132 ; just below 600 deg. Cent. it 
is about 0.0040, and above 600 deg. Cent. it has fallen to 
a value less than that which it had at 20 deg. Cent. The 
|change in electrical resistance effected by cooling is 
almost as remarkable as the change in the magnetic pro- 
perties. 

Samples of the wire were next tested in Professor Ken- 
| nedy’s laboratory for mechanical strength. Five samples 
| of the wire were taken which had been heated, and were 

in the non-magnetisable state, and five which had been 
cooled and were in the magnetisable state. There was a 
marked difference in the hardness of these two samples ; 
the non-magnetisable was extremely soft, and the 
magnetisable tolerably hard. Of the five non-magneti- 
sable samples the highest breaking stress was 50.52 tons 
per square inch, the lowest 48.75 ; the greatest extension 
was 33 per cent., the lowest 30 per cent. Of the magneti- 
sable samples, the highest breaking stress was 88.12 tons 
per square inch, the lowest 85.76; the highest extension 
was 8.33, the lowest 6.70. The broken fragments, both 
of the wire which had originally been magnetisable and 
that which had been non-magnetisable, were now found 
to be magnetisable. If this material could be produced 
| at a lower cost, these facts would have a very important 
bearing. As a mild steel, the non-magnetisable material 
is very fine, having so high a breaking stress for so great 
an elongation at rupture. Suppose it were used for any 
purpose for which a mild frase is suitable on account of 
| this considerable elongation at rupture, if exposed to a 
sharp frost its properties would be completely changed— 
it would become essentially a hard steel, and it would 
remain a hard steel until it had actually been heated to a 
temperature of 600 deg. Cent. 

F. This sample contains 30 per cent. of nickel. Curve 

| Fig. 12 shows the relation of induction to magnetising force 
at the ordinary temperature, and curve Fig, 13 the rela- 
tion of induction and temperature for a force of 0.65. The 
| remarkable feature here is the low temperature at which 


etic properties. Mr. | 


A quantity of the wire was brought into | 
| the non-magnetisable state by heating it and allowing it) 
The electric resistance of a portion of this wire, | plete difference from the last but one, and the low tem- 
| about 5 metres in length, was ascertained in terms of the | 


curve. The wire | 
was then allowed to return to the temperature of the) 





G. 


Fe. Ni. ©; Mn. S. P; 

66.19 33.0 0.28 0.50 0.01 0.02 per cent, 
In curve Fig. 14 is given the relation of induction and force 
at the ordinary temperature, andin curves Figs. 15 and 16 
the relation of induction and temperature for forces 1.0 and 
30.3. The remarkable feature of this material is the com- 


rature of change. There is but very little difference 
tween the temperatures of change when heated and 
when cooled. ¢ , 

H. The analysis of this sample, as furnished by Mr. 
Riley, is: 
Fe. Ni. C. S. 
73.0 0.18 0.01 
In curve Fig. 17 is given the relation of induction and force 
at the ordinary temperature. It is curious to remark 


Mn. P. 
0.30 0.01 per cent. 


Force 30:3 


50 100 


1) 73 per cent Nickel. 


0 20 30 #” 60 


that the induction for considerable forces is greater than 
in the steel with 33 per cent. of nickel, and that it is 
eater than for a mechanical mixture of iron and nickel 
in the proportions of the analysis, however the particles 
might be arranged in relation to each other. 
he critical temperature of the material is 600 deg. 
Cent. ; it shows no material difference between the 
critical temperatures for increasing and diminishing 
temperatures. 





Tue Misstsstpp1.—Reports from United States engi- 
neers engaged in improvements on the Mississippi and its 
tributaries show that good results were accomplished last 
year. More snag boats are asked for, particularly in the 
tributaries. In many places it seems necessary to clear 
the banks of the rivers for some distance back to prevent 
the formation of rafts dangerous tonavigation. For Red 
River improvements 95,0001. is asked ; for the Quachita' 
and Black rivers, 42,000/.; and for the Yazoo, 12,000/. 
The principal obstacle is the shifting bar where the 
Yazoo enters the Mississippi, and until this is removed no 
great increase of business can be expected. It is proposed 
to change the course of the Yazoo by the Chickasaw 
bayou or Old River, so as to empty into Centennial Lake 
and pass the city front of Vicksburg along the old 
channel of the Mississippi. 


MELBOURNE Harsour Trust.—The report of this trust 
for 1889 has just been issued. The cash receipts of the trust 
during 1889 were 824,025/., consisting of ordinaryrevenue, 
of which one-fifth (after deducting refunds of wharfage, 
8391.) was paid to the Victorian Government, sales of old 
stores, &c., and refunds 32921. ; interest on deposits with- 
drawn and placed to current account, 21,024/. ; balance 
of loan, 1888, 40,5057. ; loan, 1889, 500,000/. ; premium on 
loan, 1888, 44947. ; premium on loan, 1889, 11,904/. ; and 
deposits received and put to credit of trust account, 372/. 
The net ordinary revenue, exclusive of the amounts above 
enumerated, was 193,948/., showing an increase of 9149. 
over the net revenue of 1888. The net revenue of the 
trust in 1878 was 86,746. ; in 1882, 110,848/.; in 1886, 
142,856. ; in 1888, 184,799/., and in 1889, 193,9487. The 
balance available at the close of 1889 was 630,078/., and 
the liabilities under contracts in progress were 382,486l. 
The river dredging and excavation for 1889 amounted to 
1,697,481 cubic yards, and the bay dredging to 265,727 
cubic yards at Williamstown, and 13,333 cubic yards at 
Port eae, making a total for bay and river of 
1,976,541 cubic yards. ince July, 1877, the trust has 
dredged 12,850,841 cubic yards in the bay and river. Of 
this quantity 6,892,275 cubic yards have been deposited in 
deep water, and the rest landed for reclamation, 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitzep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 
The number of views given in the ification Drawings is stated 
in each case after the price ; a none are mentioned, the 
Specification is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 
Copies of Specifications may be obtained at 38, Cursitor-street, 
hancery-Lane, E.C., either porseoaly, or . letter, enclosing 
amount F pipe and postage, addressed to H. ER LACK, Esq. 
The date advertisement of the acceptance of a complete a 
F aeeag Aas in each case, given after the abst: 
‘atent has been sealed, when the date of sealing is given. 
— may at any time within two months 
the advertisement ¢ the acceptance of @ specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


14,958. J. Hodgkinson, Manchester. Mechanical 
Stokers. [lld. 18 Figs.] September 23, 1889.—Fuel passes 
from the hopper 5 down shoots 7 to each side of the furnace, 
whence it is pushed by the rams 8 to coking boxes 21. The rams 
have inclined pushing surfaces 9, and the upper edge is feathered 
to facilitate the breaking of the fuel. Centres 10 and links 11 are 
secured to the rams by nuts 12. The outer ends of the links 11 
are attached to levers 13, fixed to the shaft 15, mounted in bear- 
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ings 16. The shaft 15 is fitted with slotted levers 17 operated by 
eccentrics 18 and rods 19 from the shaft 20. By means of theslots 
in levers 17 the stroke of the ram can be altered. As the rams are 
moved outwardly fuel drops from the shoots 7 into casings 6. By 
an intermittent action of the rams 8 in supplying fuel to the 
coking boxes 21 the coked fuel is pushed on to the firebars. The 
shafts 20 are driven by the shaft 76 through worm gearing carried 
on the fixing 70. (Accepted July 30, 1890). 


15,151. J. Thomson, Glasgow. Apparatus for In- 
dicating, &c., the Level of Water in Steam Boilers. 
[8d. 4 Fgs.] September 26, 1889.—The apparatus illustrated is 
for sounding an alarm and allowing steam to escape from the 
boiler on the water falling below a certain level. On the outside 
of the boiler A is a chamber B, inside which is fulcrumed at e a 
lever D. Pivotted to one arm is a rod F projecting into the steam 
space of the boiler, and having at the end a float G charged with 
bitumen. At the end of the other arm isa counterpoise H. On 





the chamber B is an alarm whistle I having a steam outlet valve J 
connected to the lever D at f. A large steam valve M is also 
connected to the lever D. When the water falls below the normal 
level the float G falls and draws down the arm E, opens the valve 
J, and so allows steam to escape from the chamber B and sound 
the whistle. The spindle in! of the valve M is so adjusted that it 
will be actuated on the float G falling to the lowest safe-working 
level of the water in the boiler. (Accepted July 30, 1890). 


15,217. J. Tweedy, Walker, and J. Patterson, 
Wallsend, Northumberland. Acting Pump- 

g Engines. [1ld. 10 Figs.) September 27,1889. Steam is 
admitted through the cock Ol to the left-hand auxiliary cylinder, 
and exhausted through the cocks O2 and O° from the right-hand 
auxiliary cylinder. The piston F will then move from left to 
right and will carry the slide valve D with it. This movement will 
admit steam to the port E?, and will open the port E! to the ex- 
haust, thereby causing the piston B tomove upwards. The upward 
movement of the piston will cause, Guewgh the lever K, valve 
spindle J, and strap I, an upward movement of the slide valve D, 
which will tend to shut off the port E2 from steam, and the port 
El from the exhaust. Thus the piston B can only travel a distance 
corresponding to the distance which has been traversed by the 
auxiliary pistons F. On approaching the end of its stroke, the 
piston B will operate the cock N through the arm L and tappet M1 
80 as to reverse the direction of the flow of live and exhaust steam to 
and from the auxiliary cylindersG and thereby reverse the motion 


of the auxiliary pistons F which is followed by the reversal of the 
motion of the piston B. Complete control is obtained over the 
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working of the pump by the adjustment of the cocks 01, 02, 03, 
and the tappets M! and M?. (Accepted July 30, 1890). 


15,297. J. F. Durenne, Courbevoie, France. Mul- 
titubular Boilers, (8d. 6 Figs.] September 28, 1889.—The 
object of this invention is to construct a multitubular boiler so 
that the tubes shall not readily become choked. The boiler is 
provided with curved water tubes T projecting at their lower parts 
to the centre of the firebox V, while the upper parts are made to 
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diverge from the centre again, thereby forming latera spaces O 
between the shell of the boiler and the inner curved surfaces of 
the tubes T through which spaces the gases circulate, and in 
which their combustion is completed. In circulating the water 
descends along the surface of the ‘outer shell A and flows upwards 
through the pipes T. (Accepted July 30, 1890). 


18,089. C.T. Phillips and R. Archer, Ossett, Yorks, 
Steam Boiler Furnaces. (8d. 9 Figs.}—A movable fire- 
bridge is connected with the furnace door, so that it is automa- 
tically raised and lowered by the opening and closing of the door. 
The invention was described and illustrated on page 201 of the 
present volume. (Accepted July 30, 1890). 


LOCOMOTION. 


14,893, W. Giffard, Salford, Lancs. Mechanism 
for Stopping and Starting Tramcars. [8d. 8 Figs. 
September 21, 1889.—This invention relates to apparatus in which 
the momentum of the vehicle is stored in the act of stopping for 
utilisation in starting. To stop the car the driver operates a foot- 
lever 7 so as to pull forward the sliding rack p! and rotate the nut 





Fig 1 
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wheel n, thus throwing the clutch halves i!, 72 into gear. The 
chain wheel i now revolves and moves the chain g, which pulls 
forward the muff f, and compresses the spring a. The muff 
brings with it the chain h by means of the paw f?. The chains 
g and h are moved in contrary directions. The movement of 
the chain h actuates the chain wheels j and clutch half j! in a 





contrary direction to that of the rotation of the axles d, the clutch 


halves being in slipping contact. When the car has stopped the 
return thrust of the spring aon the muff f tending to send the 
car backwards, is resisted by the action of the chain h on the clutch 
halves j1, which now bite, tending to send the car forwards 
These tendencies counterbal and the car remains stationary. 
To restart the car the driver releases the lever r which is returned 
by the springs qg! and p? drawing the clutch half 7 out of gear. 
e muff being released is caused to pull the lower stretch of the 
chain A and turn the clutches j! so as to rotate the axles din the 
proper direction to start the car. (Accepted July 30, 1890). 


971. J. Wario, EAfetwcam. Steam or Hy- 
draulic Steering . (Sd. 2 Figs.) January 20, 1890.— 
This yep comprises a horizontal cylinder a having a piston 
anda b right through ; on each end of the rod is a crosshead 
d having sheaves ¢, é. 





h cylinder cover has two sheaves ¢, c 


and slide bars }! in which the crossheads work. Boxes 1, 2, and3 
contain the valves for —- the motion of the piston and 
e k through the spindle }. 


the valves are moved by the hand The 











motion of the i is transmitted to the rudder by chains 0, 0. 
By passing the handle & to the left the porthole /! on the right-hand 
side of box 1 is opened, thus admitting steam to the cylinder a 
and moving the crosshead to the left, opening out the sheaves and 
thereby placing the rudder in the same direction as the handle. 
On ing the handle to the right the reverse motion of the 
rudder takes place, the exhaust steam escaping into the box 3, 
down the hole h and the pipecl. (Accepted July 30, 1890). 


9555. J. Durrand, Punjab, India. Railway 
Sleepers and Fastenings. [6d. 4 Figs.) June 20, 1890.— 
The sleeper A has rail-bearing _ B, and at the sides of each 
bearing part two clips C formed in diagonally opposite positions. 
At one end of each sleeper the clips C are far enough apart to 
allow achair D, having clips E, being inserted between them 














When the sleeper is at right angles to the rails H, the clips at once 
fit closely upon the upper sides of the bottom flange of the rail. 
At the other end the rail is held by the clips E of the chair D, 
which is forced between the sleeper clips ©. The chair is secured 
in its proper position by having clips N bent down upon the parts 
of the chair between the clips. (Accepted July 30, 1890). 


MISCELLANEOUS. 


11,847. Siemens Brothers and Co., Westminster, 
Siemens and Halske, Berlin.) Distribution of Electrical 

mergy. (8d. 3 Figs.] July 25, 1889.—According to this method 
of distributing electrical energy three or more secondary conductors 
that supply the groups of consuming apparatus are combined with 
one or more current generating mrchines and one or more trans- 
formers in such a manner that the current generating machine or 
machines is or are connected by two main leads to the primary 
coil of the transformer, the secondary coil of which is divided into 
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sections which are connected to the secondary conductors. In an 
arrangement for the case where the current has to be supplied in 
series to two groups only, M is the current generating machine 
and p the primary coil of the transformer T, the sections of the 
secondary coils s! and s? of which are arranged in series. The 
lamps are situated between the branches a, b, c, of which 6 is con- 
nected to the jointed ends of the sections of the secondary coils s1 





and «2, while a and ¢ are respectively connected with the other 
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ends of those coils. If the consumption of current between a and b 
is the same as that between b and c, no current will pass through 
the equalising branch }, and this then only serves to lead back to 
the transformer any difference of current that may exist between 
aband be. (Accepted May 28, 1890). 


12,033. H. Bessemer, Jun., Southampton. Pro- 
duction of Aluminium and in  - tus Employed 
for that (8d. 4 Figs.) July 29, 1889.—This inven- 
tion consists in the reduction of the oxides and other ores of alu- 
minium, to the metallic state, by the action of carbon and car- 
bonaceous gases thereon, while retained under pressure, and also 
the simultaneous vaporisation and condensation of the reduced 
metal in apparatus comprising an air heater A, stacked with fire- 
bricks, a high-pressure furnace B, provided with a water jacket 
dd,andacondenserC. The air heater is brought toa red heat 




















by means of a portable furnace, the pressure furnace B is lighted, 
and gas and air forced in through the compound nozzle b. The 
gas takes fire, and owing to the pressure under which combustion 
takes place, great heat is evolved. When the furnace B has thus 
been brought to an intense heat, the oxides of aluminium mixed 
with carbon and formed into blocks are inserted through the door 
v. The heat causes the carbon tocombine with the oxygen of the 
ore, whilst the aluminium in a gaseous form es into the con- 
denser C, where the gases expand and the aluminium is deposited. 
(Accepted July 23, 1890). 

12,507. S. Medley, Grantham, and W. H. Nor- 
ledge, Nottingham. Beaters for Thrashing Ma- 
chines. (8d. 6 Figs.) August 7, 1889.—The drum B is sup- 

rted by the shaft C in the frame A of a thrashing machine. 
Adjustable beaters a, a are formed with surfaces a!, a2, adapted 





for thrashing different kinds or qualities of grain. The surfaces 
a}, a2 are formed on reversible wearing strips of hardened steel 
removably attached to the body of the beater. To provide for 
bringing either of the surfaces a}, a? into operative position, 
the drum B is made with curved portions B! having slots b, 
and the beaters @ are made with corresponding concave surfaces, 
and with studs c, provided with washers d and nuts e, adapted 
to extend through the slots b. (Accepted July 30, 1890). 


13,387. F. Morth, C. Diener, and J. Sto er, 
Vienna. Heating Steam Generators. (8d. 4 Figs.) 
August 24, 1889.—This invention consists in injecting into the 
furnace of a steam generator a mixture of superheated steam, 
superheated air, and vapours of oil and tar, through a series of 
pipes 1, provided with holes 2, disposed underneath the firegrate 
and through a pipe 9, provided with holes 10, in the fore part of 





the firebox. Fig. 1 shows the injector A and an oil reservoir 16. 
The oil from the reservoir enters a chamber 19 surrounding the 
plug 20 provided with bore 21. Superheated steam from tube 11 

into the steam space 26, and the quantity of steam is regu- 
ated by means of a valve 30 which admits steam to the steam 
nozzle 20, 21. The steam exhausts and vaporises the oil in 
chamber 19 with which it mixes and enters the nozzle 33 sur- 
rounded by an air s to which heated air is conducted from 
the tube 4. The mixture is then supplied to the pipe 1 or the 
pipe 9 as required. (Accepted July 23, 1890). 





14,942. H. Williams, Glasgow. Apparatus for Com- 
ting for the Varyings in the Len s of the 
rat: Rod Connections of Switch Points. (8d. 
8 Figs.] September 23, 1889.—This invention relates to a com- 
pensator for automatically taking up or giving out the variations 


of the length of rods caused by the differences in the temperature. 
The compensator consists of an endless chain A which passes 


























round two grooved pulleys B, B, and is connected by tenon eye- 
links C! to the rods C, sliding within acasing D. The rods C are 
jointed to the switch connections C2. When a pull ismade on one 
of the rods Ca push is transmitted on the other sliding “ge C by 
means of the chain A and vice versa, thus producing the motion 
necessary tc give automatic compensation. (Accepted July 30, 
1890). 


K. Leverkus, Manchester. Centrifugal 

1l Figs.) September 24, 1889.—This invention 

relates to a centrifugal pump comprising a ladle wheel A having 
ladles B, B, in the shape of aspiral running from the centre to the 


periphery with radial vanes at both sides and outer and inner 
flanges F, I for producing such a pressure in the water running 
at the sides with the vanes D and G as is sufficient to prevent the 
water in the casing K and delivery pipe M from returning to the 
suction port. (Accepted July 30, 1890). 


15,552. T. H. Roberts and T. Underhill, West 
Bromwich, Stafford. Puddling Furnaces. [lld. 12 
Figs.) October 3, 1889.—The object of this invention is to keep 
the side and bottom plates of puddling furnaces cool and thereby 
prevent their rapid destruction. This is effected by causing a 


atta 


current of cold air to be drawn from the atmosphere through the 
flue bridge a, the back wall or bridge ht, the fire bridge, and 
a chamber k under the bottom plates d. The air drawn into the 

hamber & is exhausted therefrom and supplied by pipes 9, q 
which are provided with steam jets 7, r to the ashpit a of the fire- 
place for the combustion of fuel therein. (Accepted July 30, 1890). 


16,117. Nettlefolds Limited, Birmingham, and 
Cc. A. Jones, Smethwick, Stafis. Valves for Hy- 
draulic Machinery. (8d. 5 Figs.) October 12, 1889.—The 
invention relates to valves consisting of hollow pistons closed at 
top and open at bottom and having side openings near their tops. 
When the piston valves 7,» are in the depressed itions and 
their open bottoms are seated on the seats 2, m?, the communi- 
cation between the ingresspipe g from the accumulator in the 
compartment e and the egress pipe h/ to the lift in the compart- 
ment c is cut off. When the work piston J is raised, water from 


Fig 7 
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ve 
the hydraulic accumulator passes, by the ingress pi 
compartment e of the work piston and through openings near its 
top down the hollow piston into the compartment c and thence 











g, into the 


through pipe h to the lift. The lift having been lifted to the re- 

ired height the piston / is depressed, the flow of water cut off, 
and the lift retained in position. To lower the lift the piston m 
is raised, when the water from the lift returns by the egress pipe h 
into the compartment c, passes up the waste piston m, through 
the openings near its top into the compartment f and away by the 
waste pipe t. (Accepted July 30, 1890). 


4353. J.Muller, Burbach a/S., Germany. apennee. 
6d. 2 Figs.) March 20, 1890.—The handle a, provided on both 
sides at its upper end with teeth d, carries the fixed jaws c, 
whilst the jaw bcan be moved up and down thereon. The open- 





ing f of the sliding jaw b is curved inwardly so that this jaw may 
be placed obliquely so as to be enabled to rest with the edge g of 
its opening f against one of the teeth d, whereby the spanner is 








b a 
- 2 (To) } 


adapted to take nuts of any ordinary size. A peg h prevents the 
sliding jaw b from falling off. (Accepted July 8, 1890). 


. H. H. Lake, London. (The Giant Electric Motor 
Company, Boston, Mass., U.S.A.) ectric Motors. (8d. 
7 Figs.) May 20,1890.—This invention relates to electric motors 
of the multiple type. The motor comprises a plurality of groups 
of equal numbers of armature rs, saa G arranged in acircle about 
acommon centre. The magnets in each group are located equi- 
distant from each other about the circle, and connec’ perma- 
nently together as one magnet, and the several groups are con- 
nected to each other in succession. The commutator has as many 
segments g as there are armature magnets, arranged in corre- 
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sponding groups. The segments in each group are connected 
together as one, and each group of segments is connected with 
corresponding points of junction of the several groups of arma- 
ture magnets. The field magnet is composed of a series of electric 
helices C2, and has a plurality of both north and south pole ends, 
the cores C and pole ends of the helices being each made up of 
series of plates b which extend the whole length of the core to the 
pole end. The pole end of the field-magnet is expanded laterally 
and curved tangentially toa plane at right angles to the axis of 
the revoluble portion of the motor. (Accepted July 23, 1890). 


8175. J. Hill, Columbus, Georgia, U.S.A. Automatic 
e Extinguishers, (Sd. 14 Figs.) May 24, 1890.—An 
automatic fire extinguisher having a soluble soldered joint is pro- 
vided witha device whereby the constant strain upon the solder 
joint shall be resisted, while the solder shall yet release the valve at 
the temperature for which it iscompounded. The releasing valve 


4 is held in the closed position by a divided plate 7 which is 
attached to a support 6 by soldering 8. The plate and support are 
provided with shallow indentations 10 so arranged as to resist the 
strain put upon the solder by the pressure on the valve hub which 
will allow the plate to give way readily to such pressure when the 
solder is melted. (Accepted July 30, 1890). 


UNITED STATES PATENTS AND PATENT PRACTIOE. 
— with illustrations of inventions patented in the 
United. oe + asa ag Mh — time, os 
reports of trials of patent law cases e tates, may 
Sin O Se ciines of Raamrmnnane, Send 0, Bediees- 





_ Buast FuRNACES IN THE UntreD StatTks.—The produc- 
tion of pig in the United States has been reviving of late. 
The number of furnaces in blast July 1st was 336, the'r 
weekly aggregate productive capacity peng 175,727 tons. 
The corresponding number of furnaces in blast at the com- 
mencement of April was 344, their weekly aggregate pro- 
ductive veers ing 178,474 tons. The number of fur- 
naces in blast Je anuary lst was 336, their weekly aggte- 
gate productive capacity being 174,038 tons. e number 
of furnaces in blast October 1, 1889, was 311, their aggre- 
gate weekly productive capacity being 151,057 tons. 
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MODERN FRENCH ARTILLERY. 
No. XXXV. 
THe Canet System OF Quick-Firinc Guxs— 
concluded. 

WE have devoted several preceding articles to a 
detailed consideration of the three types of quick- 
firing guns on the Canet system, which were shown 
at the Paris Exhibition of 1889. A large number 
of interesting experiments have, since that date, 
been carried out with these weapons, and some of 
the results obtained are summarised in Tables 
XXXIX., XL., XLI., and XLII., which appear 
on pages 298, 299, 302, and 303. Although the trials 





Fig. 386. 








adapt them for burning larger charges of smokeless 
powder. Alterations have also been introduced in 
the form of the cartridge case, especially in the 
direction of increasing the amount of clearance in 
the chamber with the view of making the work of 
extraction more easy. The breech mechanism has 
been made the object of several modifications ; the 
interrupted screw block is, of course, retained, and 
is unaltered, but the ring and the bracket to which 
it is attached have been made much stronger, and 
the screwed block itself is more efliciently guided 
during the whole of its movement out of the gun 
and its turning to the rear. The slide is also more 
completely guided upon the bracket. The breech 


Fig. 387. 





is exploded by means of a long striker actuated by 
a spring and placed within the breech-block and 
along its axis. To the rear of the block is a detent 
which turns upona vertical axis, carried in a projec- 
tion of the slide and on which is a finger that 
operates the striker. When the man firing the gun 
pulls the detent the striker is liberated, and is 
thrown forward with a considerable violence 
against the fuze by means of the spring before 
mentioned. The gun can.be fired either from 
behind by drawing on the lanyard, which is passed 
through the eye at the back of the detent as shown 
in the figures, or it can be fired while the gunner 





keeps his eye upon the sights ; in this latter case a 





Fig. 389, 


BREECH MECHANISM OF CANET 65-MILLIMETRE (2.56-IN.) QUICK-FIRING GUN. 


referred to are of recent date, they were sufli-|is still opened, as before, by the movement of a|small lever which is formed on the side of the 
ciently instructive to suggest improvements and | single lever acting on the block, as shown by Figs. | detent has the lanyard attached to it ; this lanyard 
modifications in the construction of the gun itself, | 386 to 389 ; this movement takes place from left to| is then passed over a projection in the movable 


in the details of the breech mechanism, and in the 
design of the carriages in which the guns are 
mounted. This is an interesting illustration of the 
rapid and continuous progress which is being made 
in the art of gun construction ; a progress which is 
due in a very large degree to the constant and costly 
experiments carried out at the Hoc polygon of the 
ForgesetChantiers Company. Nota year haselapsed 
since the Canet quick-firing guns, exhibited in the 
pavilion of the War Department, represented the 
most advanced practice in this particular branch of 
gun construction, whereas to-day recent experience 


It is to a description of these latest changes that | 


we propose to devote our present article. 
Taking the types already illustrated and described 
as standards of comparison, we find that the length 





gun. 


roller of the small arm mounted on the shaft, has | 
also been modified ; a cam of a special form now| 
acts as an abutment to the lever as soon as the| 
rotating. movement commences, and this greatly | 
facilitates the starting and extraction of the cart- | 
The extractor claws | 


ridge case from the chamber. 
are pivotted upon a bolt in the breech-block, 
and they are formed with a heel the back of 


which presses on a_ coiled spring placed i 





\right, in the latest pattern 65-millimetre (2.56-in.)| part of the carriage, which recoils with the gun 
The form of the groove in which travels the | after firing; by this arrangement the pointer 


can fire the gun whilst keeping his eye always 
on the target and without any fear of acci- 
dent. A. safety apparatus, which is extremely 
simple and efficient, prevents the detent from 
turning on its axis, and consequently from firing 
the fuze until the breech is completely closed. 
The central passage in which the striker is placed 
can be utilised for firing electrically, the striker in 
such a case being exchanged for an ebonised bar 


a recess made in the block. The connection be-|in which the conductors are contained. This latest 
has suggested important alterations and advanced | tween the ring and the breech-block of the body | pattern of breech mechanism is operated entirely 
the science of the artillerist to a considerable degree. | of the gun is made by means of a bolt with in- 


clined faces, but without any spring ; this class of 


| bolt is now used in all natures of the Canet breech- 


closing mechanism. The charge is fired by percus- 


sion, but instead of having, as in the types last | 





by hand, and comprises no automatic opening 
device either during recoil or when the gun is being 
run out ; it is, of course, always possible to add 
such a device to the mechanism, but it has been 
shown by many experiments that the various ope- 


of the gun has been considerably increased, the | year, a percussion fuze screwed into the base of|rations can be performed more simply or quite 
reinforcing rings have been strengthened, and the | the cartridge case, a fuze is employed which is| as rapidly by hand. 
much less liable to cause a missfire. 


trace of the bore and chamber has been modified to | 





This fuze | 





Many important improvements have been intro- 
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duced in the design of the carriages, for it is evi- 
dent that the simpler and more easy are the 
arrangements of kine them, the more rapid and 
efficient is the firing of the guns in times of emer- 
gency, and rapidity combined with efficiency is of 
course the first requirement for rapid-firing guns. 
In a large number of mountings constructed by M. 
Canet for the Chilian Government, the carriages 
are manceuvred by hand and by electricity ; the 
training, both for elevation and direction, is 
effected by means of a single shaft and flywheel on 
the left-hand side of the carriage, the different 
motions being produced by independent gear, 
either of which could be coupled with the trans- 


} 


with special devices for preventing the training of 
the gun being altered during fire. The latest types 
‘of guns are furnished with automatic sighting de- 


| 


vices, which greatly —_— the labour of training ;_ 
i 


'they are also provided, for night firing, with 
luminous sights which allow the guns to be laid with 
great precision. These sights are lighted by means 
of small electric lamps fed by a current from a 
primary battery. 
improvements and modifications just enumerated 
has developed what may be regarded as a new type 
of gun, which is at once very powerful, very simple, 

and very easily manceuvred. At the same time a 

large series of experiments have been carried out 


j 


The combination of all the, 


| thick (5.27 in.) placed at the muzzle ; the 15-centi- 
‘metre gun will, under similar conditions, penetrate 
_& wrought-iron plate 40 centimetres thick (15.75 in. ). 
But the recent trials that have been made with 
these guns have shown that it is quite possible to 
attain higher initial velocities than those recorded 
_in the Tables we have published. Thus the 15-centi- 
metre quick-firing Canet gun has already given an 
initial velocity of 880 metres (2887 ft.), which is, so 
far as we are aware, the greatest speed that has 
been obtained with guns of this calibre. With such 
a velocity a penetration of wrought-iron armour- 
plate 60 centimetres thick (23.62 in.) is attainable, 
_ that is to say the thickness of the armour of a first- 


TABLE XXXIX.—BALLISTICAL PARTICULARS OF 65-MM. (2.56-IN.) AND 75-MM. (2.95-IN.) CANET QUICK-FIRING GUNS 








(MODEL 1889). 





65-MILLIMETRE GUN. 


30 Calibres. 


Length of Gun 
— in. mm. 
2.56 65 
76.7 
72.0 


Calibre s 
Total length of gun 
Length of bore oe 
Ib. 
661.4 
8.81 
1.102 


Weight of gun | 
armour piercing shell | 


” 


oe charge .. 


metres 


ft. 
1640 500 


foot-tons 


Muzzle velocity 
metre tons 
energy 50.97 


” 





yds. nm. 


(547 -50u 

| 1094 1000 

41641 1500) 
"| 2188 2000 
(2735 2500 


| 


ft. metres 
1417, | 432 

1230 | 375 

335 

| 208 


287 


Remanent veloci- 
ties at 


1099 
1010 
911.5 | 
foot-tons 
122.86 
92.53 
73.83 
62.44 
54.21 
21.12 
15.75 
11.81 
9.43 
7.95 
6.97 
in. 
2.79 
2.28 
1.85 
1.57 4.0 
1.33 3.5 
1,23 3.2 


38.05 
28.67 
22.88 
19.34 
16.79 
2.575 
1.92 
1.44 
1.15 
0.97 
0.35 


( 847-500 
1094 = 1000 

Total energy at ..< 1641 = 1500 
| 2188 2000 


(2735 2500 


At muzzle 
Energy per aa 


547-500 

and per cent, of / 1094 = 1000 
circumference of \ 1641 = 1500 
shell 2188 2000 
2735 = 2500 

, At muzzle 

547 500 
1084 = §=1000 
1641) 391500 


2183 = 2000 
(2735 = 2500 


em 
71 
5.8 
Penetration in 4.7 
wroughtiron  .. | 


nietres 
1,969 
2,975 
3,865 
6,035 
6,645 
7,925 
8,925 
9,685 

10,215 


yards 


2,143 
3,254 
4,227 
5,506 
7,267 
8,667 
9,760 
| 10,592 
11170 


dey. 


5 
7 
10 


Range at differen 15 


t 
angles i 


20 
25 
30 





35 


foot-tons 


1604 
1381 
1204 
1082 


metre tons | foot-tons 
38.0, | 212.35 


157.49 
116.17 
88.67 
71.68 
36.74 
27.23 
20.17 
14.92 
11.32 


4.17 
3.35 
2.72 
2.17 
1 
1.53 
yards 
3,122 
4,560 
5,775 
7,306 
9,310 
10,915 
12,133 
13,041 
13,681 


75-MILLIMETRE GUN. 





40 Calibres. 60 Calibres. 

in. | j 
2.56 

127.9 


123.2 


mm. 
65 


3250 
3130 
kilos. 
500 

4 
1.50 


mm. 

65 
2600 
2480 


in. 
2.95 


| 
83.0 


kilos, 
400 
4 


1.050 


Ib. 
1036.2 
13.23 
1.764 


Ib. 
1102.3 

8.81 

3.307 


metres 
780 


metres 


ft. 
660 1640 


foot-tons 


ft. 
2559 


foot-tons 


| metre tons nietre tons 
j 838.80 124 


ft. metres 


metres 
568 670 


ft. 
1437 
1263 
1132 
1043 
974.4 


foot-tons 


146.38 
117.52 
99.83 
87.08 
27.31 
20.99 
16.15 
12.96 
11.07 
9.68 
in. 
3.35 
2.79 
2.32 
1.97 
1.77 
1.61 
yards 
2.160 
3,286 
4,276 
5,578 
7,371 
8,804 
9,931 
10,783 
11,383 


ft. 
2198 
1886 
1617 
1388 
1197 


foot-tons 
295.50 


575 
493 
423 
365 


489 
421 
367 
330 
metre tons 
65.77 
48.75 
36.13 
27.46 
22.20 
4.48 
3.32 
2.46 
1.82 
1.38 
1.12 


| metre tons 
| 91.52 


217.6 

159.99 

117.78 
87.70 
51.34 
37.89 
27.88 
20.50 


7.40 
49.55 
36.48 
27.16 

6.26 

4.62 

3.40 

2.50 

1.84 


9.18 1.37 


in. in. 


5.66 
4.25 
3.43 
2.76 
2.20 
1.77 
yards 
3,784 
5,394 
6,709 
8,673 
10,489 
12,118 
13,370 
14,304 
14,954 


cm. 
10.6 


8.5 
6.9 
5.5 
4.6 
3.9 


cm. 
13.4 


10.8 
8.7 
7.0 
5.6 


4.5 





81 


Inetres 
3,460 
4,930 
6,135 
7,630 
9,590 

11,080 

12,225 

13,080 

13,675 


metres 
2,855 
4,170 
5,28) 
6,680 
8,540 
9,980 
11,095 
11,925 
12,510 





80 Calibres. 


metre tons 
76.45 


metre 


40 Calibres. 


50 Calibres, 


in. mm. 
2.95 | 76 


118.1 i | | 8750 
112.6 | 8610 





mm. mm. 
as 


v 


kilos. 
760 


6 
2.20 


metres 


metres 
500 660 


ft. metres 
2559 780 
foot-tons 


ft. 
2234 


1952 
1706 
1493 
1309 
foot-tons 
457.91 
349.52 
267.00 
204.41 
157.17 
66.51 
50.68 
38.71 


| 
foot-tons metre tons , 
133.21. | 


metre tons 
186,05 


metres 
438 
385 
345 
318 
297 


metres 


metres 
577 681 


ft. 
1893 
1653 
1447 
1273 
1138 
foot-tons 
328.71 
250.80 
192.02 
148.65 
118.83 
47.57 
36.41 
27.72 
21,24 
16.40 
13.12 


504 
441 
388 
347 


595 
520 
455 
390 
metre tons 
101.81 
77.68 
59.47 
46.04 
36.82 
5.80 
4.44 
3.38 
2.59 
2.00 
1.60 


tons 
58.67 
45.33 
36.40 
30.92 
26.97 
3.33 
2.56 
197 
1.58 
1.35 


metre tons 
r | 141.82 
108.26 
82.69 
63.31 
48.68 
8.11 
6.18 
4.72 
3.60 
2.76 
212 


22.63 


0 
a 





in. 
4.99 
4.13 
3.39 
2.79 
2.32 
2.01 
yards 
3,169 
4,626 
5,862 . 
7,431 
9,514 
11,127 
12,380 
13,320 
13,971 


fo} 


eoaosornad 


cm. 
16.1 
13.3 
11.0 

9.0 


7. 
6.2 


em. 
3127 
10.5 
8.6 
5% | 
5.9 
5.1 


6.33 
5.23 
4.32 
3.54 
2.95 
2.44 
yards 
3,943 
5,479 
6,830 
8,509 
10,708 
12,383 
13,675 
14,632 
15,310 


5 


ome ot aT 


metres 
3,510 
5,019 
6,245 
7,780 
9,790 « 
11,325 
12,505 
13,380 
14,000 


metres 
2,890 
4,230 
5,360 
6,795 
8,700 
10,175 
11,320 
12,180 
12,775 


letres 
1,975 


3,005 
3,910 
5,100 
6,740 
8,050 
9,080 
9,860 

10,410 








mission shaft by means of a clutch. The shaft is 
put in motion either by hand or by an electric motor 


of a special type mounted on the left-hand side of | 


the frame, and working with a difference of poten- 
tial of 70 volts at the terminals, much in the same 
way as was described in our last article. By means 
of a simple clutch device the hand gear or the elec- 
tric transmission can be coupled to the shaft. The 
current driving the motor is controlled by means of 
a commutator and rheostats, with which several 
different speeds can be obtained. We may mention 
that the electric motors employed were designed by 
Captain Krebbs, whose name is so well known in 
connection with military aéronautics. All these car- 
riages are balanced, and it was necessary to place 
the axis of the brake cylinders in the same plane as 


the axis of the gun, in order to reduce the lever- | 


age tending to overturn the gun when it is fired. 
Some of the carriages for smaller calibres are 
worked with a shoulder piece and are furnished 


with the object of determining the best kind of 
smokeless powder for each calibre and each different 
kind of gun, 

As we have already stated, the series of quick- 
firing guns made by M. Canet—apart from a few 
of small calibre and intended for special service— 
comprises twenty-one types ranging upwards from 
that of 65 millimetres to 16 centimetres (2.56 in. to 
5.90 in.). These various natures, which are of 
course of widely different powers, are destined to 
form the auxiliary armament of first-class ironclads, 
and the principal equipment for cruisers ; according 
, to their different sizes they are capable of fulfillin 
nearly all gunnery requirements on board ship, an 
they must undoubtedly play a leading part in coast 
defence. 
| The following figures will convey a clear idea of 
the efficiency of these guns: The 65-millimetre 

type will, with a maximum powder charge, per- 
forate a wrought-iron armour-plate 134 millimetres 





class ironclad. The range obtained with these guus 
is about 15 kilometres. 

As a natural consequence of great initial veloci- 
ties the trajectories are extremely flat, whence 
results a greater certainty of aim and an increased 
range of the dangerous zone. In some of the guns 
the flatness of trajectory is so considerable that 
even for relatively long ranges the gun may be 

ointed direct atthe target. The creation of these 
high initial velocities is, of course, attended with a 
corresponding strain upon the carriages, which 
have therefore to be specially designed. As to the 
breech-closing mechanism, there is no occasion for 
us again to revert to the advantages resulting from 
the use of the screwed block system carried out in 
the manner and perfected by M. Canet. The addi- 
tions and modifications which we have referred tu 
havecombined to make the quick-firing guns manu- 
factured to-day by the Forges et Chantiers Com- 





| pany at Havre, most valuable and formidable wea- 
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MODERN FRENCH ARTILLERY. 
TABLE XL.—BALLISTICAL PARTICULARS OF 9-CENT. (3.5-IN.) AND 10-CENT. (3.94-IN.) CANET QUICK-FIRING GUNS (MODEL 1889). 





9-CENTIMETRE GUN. 10-CENTIMETRE GUN. 








: ae 5 ae | ey 
































Length of Gun ‘| 30 Calibres. | 40 Calibres. | 50 Calibres. 30 Calibres. 40 Calibres. 50 Calibres. 

| in. | mm. in. mm, in. | mm. in. mn. in. mm | in. | mm, 

Calibre os 3.54 90 3.54 90 354 | 90 3.94 100 3.94 100 | 100 
Total length of gun | 106.3 = 2700 141.7 3600 177.2 4500 | 1181 | 3000 187.5 | 4000 | «1989 | 5000 
Length of bore | 101.0 | 2565 136.4 3459 171.9 4365 112.1 | 2846 151.4 3846 190.8 4846 
Ib. kilos. lb. kilos. Ib. | kilos. Ib. | kilos. Ib, kilos. Ib. kilos. 

Weightofgun ..  .. «|: 1763.7 800 9 1070 2910.1 | 1820 2447.1 1110 «| +=3240.8 1470 =| ~3990.3 | 1820 
i armour piercing shell 22.05 10 22.05 10 22.05 | 10 28.66 ae 28.66 13 | 28.66 13 
charge .. 2.86 1.30 5.29 2.40 79% | 3,600 353 | 16 | 661 30 | 1014 | 4.60 
; ft. | metres ft. metres ft. | metres ft. metres | ft. | metres ft. metres 

Muzzle velocity 1649 | 500 2165 660 2559 | 730 1640 500 2165 660 2559 730 

foot-tons | metre tons | foot-tons metre-tons | foot-tons | metre tons} foot-tons | metretons, foot-tons | metre tons | foot-tons | metre tons 

» energy «ewe we] AAD | 12742 16.8 222 1001.0 310 534.8 165.65 | 9320 | 288.62 | 1.7 = | 403.12 
yds. =m. ft. | metres ft. metres ft. metres ft. metres ft. metres ft. metres 

547 6500/9 1463 | 4d 1926 587 2273 693 1470 448 | «= (1985 590 | 2337 | (67 

: ne [soos 1000 1302 | Ss 3397 1712 522 2021 616 1319 472 1732 523 | 0 208k OS 
Remanent veloc’ 3963 1500, 1198 359 1522 404 1798 548 1194 os ee? se ee (; 
| es 2000; «1086 =| S331 1353 414 1593 487 1102 336 | | 1885 | 422 | 1634 498 

2735 2500 1017 =| ~—s 310 1217 371 1424 434 1033 315 1247, | ~~ 880 | 1463 446 

foot-tons | metre tons| foot-tons | metre-tons| foot-tons | metre tons| foot-tons | metre tons |  foot-tons | metre tons | foot-tons | metre tons 

547500) 327.3 | (101.38 567.1 175.62 790.3 244.77 429.4 132.98 | ° 744.7 230.65 | 1039.2 321.89 

e 1000/2594 =| 80.33 448.4 138.88 624.5 | 193.40 345.7 107.08 596.5 | 184.72 830.3 257.17 

Total energyat ..¢ 1641 1500) 2121 | 6569 | 3543 109.73 494.2 | 153.06 283.5 87.79 476.6 | 147.61 663.6 205.57 
2188 2000 «1803 =| 55.8 | «282d 87.36 3902 | 120,88 241.5 74.80 381.0 | 1180 530.6 | 164.32 

2735 2500/1581 48.98 | 226.5 70.15 310.9 | 96.0 212.3 65.74 308.9 =| 95.63 | 45.6 131.80 

At muzzle 37.80 4.61 | 65.85 8.03 91.92 11.21 4412 | 5.88 | 76.83 | os7 | 107.94 13.09 

: . 547-500 30.01 3.66 | 52.07 6.38 72.57 8.85 35.43 | = 4.32 61.42 7.49 85.69 10.45 
Energy per inch |1094 1000, 23.78 2.90 41.16 5.02 57.32 6.99 28.53 3.48 | 41.00 5.00 68.47 | 8.35 
of circumference) 1641 1500 19.43 2.37 32.55 3.97 45.35 5.53 23.37 2.85 | 39.28 4.79 54.69 | 6.67 
ofshell .. «+ ] 9188 2000) 16.56 2.02 25.91 3.16 35.83 4.37 1992 «243 || SLA 3.83 43.71 | 6.38 
2735 «62500; =: 14.51 1.77 29.74 2.53 28.45 3.47 17.47 | 213 | 25.50 3.11 35.10 | 4.28 

in. cm. in. cm. in. em. in. | em. | in. cm. in. cm. 

At muzzle 4.25 10.8 6.29 16.0 7.99 20.3 4.72 12.0 | 7.04 17.9 8.93 22.7 

547-500 3.58 9.1 5.31 13.5 6.76 17.2 4.05 10.3 | 5.98 15.2 7.59 19.3 

Penetration in ) 1084 1000; 303 | 77 4.52 11.5 5.70 14.5 347 | 88 5.11 13.0 6.49 16.5 
wrought-iron ..| 1641 1500 264 ( 67 3.82 9.7 4.84 12.3 2.99 7.6 4.36 1.1 5.51 | 140 
2188 2000 236 | 6.0 3,23 8.2 4.09 10.4 2.68 6.8 3.70 9.4 472 | 120 

2735 25001 2.13 5.4 2.76 7.0 3.47 8.8 2.44 6.2 3.19 8.1 401 | 102 
deg. yards metres yards metres yards metres yards metres yards } metres yards metres 

¢ 3 2,165 | 1,980 3,171 2,900 3,855 3,525 ‘171 | «1,99 | ‘3,182 | 2,910 3,871 | 3,540 

5 3,297 | 3,015 4,642 4,245 5,506 5,035 3,313 | 3,030 | 4,659 4,260 5,533 | 5,060 

7 4,287 3,920 5,889 5,385 6,862 6,275 4,303 | 3,935 5,916 5,410 6,900 | 6,310 

10 || | 5594 | 5,15 7,464 6,825 8,558 7,825 5,615 | 5,135 7,502 6,860 8.607 | 7,870 
or 9,564 8,745 10,772 | 9,850 7,481 | 6,795 9,612 3,700 | 10,832 9,005 
20 8,831 | 8,075 11,187 10,230 12,461 11,395 8880 8120 | 11,252 10,290 _ 12,537 | 11,465 

25 | 9,963 | 9,110 12,445 11,380 13,758 12,580 10,018 | 9160 12,521 | 11,450 13,844 | 12,660 

30 =|: 10,821 9,895 13,397 12,250 14,724 13,465 10,881 | 9,950 | 13,472 | 12,320 14,822 13,555 

\ 35 | 11,429 | 10,450 14,052 12,850 15,409 14,090 11,493 | 10,510 14,149 | 12,930 15,507 14,180 


























pons. In conclusion, we may mention one more 
detail of considerable interest and value—the means 
adopted for handling the ammunition fired. This 
is a point of great importance considering the 
weight of the charged cartridge cases and the 
rapidity with which they may be fired. The special 
hoisting apparatus designed for this purpose is 


capable of handling from ten to twelve loaded | 


cartridges a minute. 








THE BRITISH ASSOCIATION. 

In our last issue we gave an account of the 
opening proceedings of the recent Leeds meeting 
of the British Association dealing with the address 
of the President, Sir Frederick Abel, which was 
delivered on Wednesday, the 3rd inst. 

On the following day the Sections commenced 
operations, according to custom, with the various 
presidential addresses. These, and the other 


features of the meeting, we will deal with in due 
order, 


Tue Mecuanican Science SEcTION. 
In the Mechanical Science Section, G, the pro- 


ceedings commenced at 12 0’clock, that hour having | 


been selected in order that members might also 
have an opportunity of hearing the opening address 
of the President of the Mathematical and Physical 
Science Section, who is this year Dr. J. W. L. 
Glaisher, F.R.S. We deal with this section in 
another column. 

Section G was, last year at Newcastle, assigned 


‘to a chapel, and this year it was berthed in a large 
| room, known as the People’s Hall, situated at the 

| top of a high building used as a linendraper’s shop. | 
The executive were evidently of opinion that the 
‘mechanics of Section G were an able-bodied and 
jactive class, and that a few flights of stairs would 
, be less difficult for them to negotiate than they 
| would be to the perhaps more sedentary votaries of 
the more abstract sciences. There was one advan- 
tage in this aérial location ; those who came generally 
came to stay, for the climb was not a thing likely 
to be undertaken without an object. As a conse- 
quence, there was far less disturbance from those 
aimless wanderers running in and out, who form so | 
characteristic a feature of British Association meet- 
ings. Perhaps it was the stairs, too, that were 
responsible for the fewer number of ladies that | 
graced Section G with their presence this year ; | 
although we have a suspicion that a notice on the 
first floor, indicating the position of the ‘‘ Millinery | 
and Bespoke Department ”--up another passage-— | 
|may have had a good deal to do with the matter. | 
Certain it is that there was no knitting done in the 

| Mechanical Science Section throughout the meet- 

|ing ; a very unusual circumstance. 





Tue PresipEnt’s ADDRESS. 


| There was a fair attendance of members when 
, Captain Noble commenced his inaugural address. 
| As we commence to print this in full on another page 
of this issue, we need not further refer to it here. 
, At the conclusion of the reading the usual vote of 


thanks was moved by the President of the Asso- 


ciation, Sir Frederick Abel, and seconded by Sir 
Frederick Bramwell. 

There were five papers on the list for the first 
day’s sitting, and these were all duly read. The 
first was on 


An Hypravuuic Steam Lirexsoat, 
and was contributed by Mr. J. F. Green, of 
Blackwall. No doubt many of our readers are 
aware that Messrs. Green, the proprietors of the 
historic Blackwall Yard, which traces its origin 
back to the days of Queen Elizabeth, and is, 


‘doubtless, the oldest shipyard in the world, have 


solved the problem which so many have attempted 


| —that of persuading the National Lifeboat Institu- 


tion to adopt a steam lifeboat. 

This boat, which is built of steel, has recently 
been stationed at Harwich. Her principal dimen- 
sions are as follows: Length, 50 ft.; beam, 
moulded, 12 ft.; extreme breadth, 14 ft. 3? in.; 
draught when fully loaded, 3 ft. 6 in. ; displacement, 
when fullyloaded, 26 tons; speed, when fully loaded, 
9.367 knots ; indicated horse-power, 170. The author, 
after explaining why it was impossible to adopt 
either the paddle-wheel or the screw as a means of 
propulsion for such a boat, gave the following 
reasons in favour of the hydraulic system, adding 
that the actual trials have fully justified its adop- 
tion. 1. The propelling power is instantaneous, 
and as efticient in a heavy sea as in smooth water. 
2. No racing, loss of power, or injurious effects to 
the machinery in a rough sea. 3. No vibration, 
such as is caused by a screw or paddle wheel. 4. 
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The engine only running in one direction, there is 
no excessive wear of machinery, or loss of time 
due to stoppage and reversal. 5. The management 
of the vessel is in the hands of the officer on deck. 
6. No obstacles under water to interfere with 
sailing. 7. When the rudder is damaged, steering 
can be effected by the turbine. 

The vessel is divided into 15 water-tight com- 
partments and possesses exceptional stability, right- 
ing herself up to an angle of 110 deg., and on trial 
the manceuvring power was not less satisfactory. 
A number of interesting experiments which had 
been made with a view to ascertain the behaviour 
of the boat in the presence of wreckage were also 
described ; their results were stated to be all that 
could be desired. The propelling machinery was 
constructed by Messrs. Thornycroft and Co., of 
Chiswick, the engines being of the horizontal com- 
pound surface-condensing type, with cylinders re- 
spectively 8} in. and 144 in. in diameter, and 12 in. 
stroke. The boiler is of the Thornycroft water- 
tube type, such as described in ENGINEERING, vol. 
xlvii., page 411. The paper gave details of the 
boilers, fan engine, turbine, &c ; the turbine de- 
livers water through the outlets at the rate of one 
ton per second. The sailing power of the boat is 
good. The well accommodates 30 passengers and 
is abaft the machinery. Under its deck are two 
water-tanks which are filled when leaving for a 
wreck, being emptied when passengers are taken 
on board. The consumption of coal, even under 
forced draught, is small, averaging 2 ewt. per hour, 
so that the bunkers hold a sufticient supply for 
30 hours. 

The discussion on this paper was opened by 
Admiral Ommaney at the request of the President. 
The admiral had not seen the lifeboat under way, 
but from the description it appeared to contain the 
elements of success, and he wished it a prosperous 
career. 

Sir James Douglass was the next speaker. As is 
well known, Sir James has always taken a great 
interest in the lifeboat problem, and he stated that 
this was the first steam lifeboat to approach success, 
and he was of opinion that it would carry out its 
promise. It might be objected, that in adopting 
the hydraulic system of propulsion a sacrifice was 
made in speed. This was so, but still the boat was 
fast and powerful enough to deal with a heavy sea 
and an adverse gale. That was as much as could 
be expected, and by the use of the turbine pro- 
peller other indispensable points were obtained 
which far outbalanced, in a boat operating on the 
coast, the advantage of the higher speed that might 
be obtained by screw or paddle-wheels. Stability 
and the self-righting quality were of the first im- 
portance in the case of a steam lifeboat in which 
the engineering part of the crew had to work in an 
iron box. Another most important feature was the 
manceuvring properties when alongside a wreck 
and no way on the boat. Lifeboat men were of 
opinion that no steam vessel could be successful in 
this respect, as compared with the control obtained 
by oars, but Sir James was of opinion that the two 
jets would solve the problem. He would be glad 
to be further informed on this point, and also on 
the most important question of first cost and the 
cost of upkeep. 

Sir Frederick Bramwell referred to the disadvan- 
tage of a screw as a propeller for a lifeboat in the 
danger it ran of fouling wreckage. This, of course, 
was got over by the jet propeller. As to the 
relative efliciencies this practically did not enter 
into the question, but he was by no means sure 
that the turbine would be less efficient in propul- 
sion than the screw or paddle-wheel during the 
ordinary service of a lifeboat. In rough water a 
small vessel would be constantly pitching its screw 
out of water, and paddle-wheels would be at a 
constantly varying depth of immersion. This, of 
course, would detract greatly from efticiency, to 
say nothing of the danger of breakdown from. ab- 
normal strains thrown on the machinery. 

Mr. J. Allen asked if the boat had been tried in 
a rough sea, whether manual labour could be sub- 
stituted for steam power, and whether it could be 
worked in narrow channels among sandbanks? 
Could it tow an ordinary lifeboat? His opinion 
was not favourable to the vessel. Another speaker 
asked how long it would take to get up steam. 

In replying to the discussion, Mr. Green said 
that, during some trials at Harwich, the boat had 
been run ina rough sea, although not so rough as 
it would have to contend with in ordinary winter 
work. They had tested, as far as possible, the 
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properties of the boat in manceuvring alongside a | 
wreck. This had been done by taking off news- | 
papers to the lightships, and the performance had 
given all those concerned every confidence of suc- 
cess; but it would require the test of actual work 
to enable him to speak with authority. It was 
almost impossible to say what would be a fair 
estimate of cost for such a boat. in making the 
first of her class there had been many problems to 
solve in the course of construction, and they were 
so anxious to secure success that they had spared 
no trouble or expense in making alterations as the 
work progressed and improvements were suggested, 


He might state, however, that the contract price 
was 30001. With regard to upkeep, that was a 
matter to be proved by experiment, but two stokers 
and two engineers would have to be always at 
command. In reply to Mr. Allen, the turbine 
naturally could not be worked by manual power. 
The vessel would be quite capable of towing an 
ordinary lifeboat if a large number of persons had 
to be brought off from a wreck. With regard to 
work among sandbanks, they had run the vessel 
full speed on to a shoal and kept the engines at 
work. The result was that sand and stones were 
driven through the turbine and ejected without 
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BARROW’S SCREWING AND TURNING MACHINES. 
CONSTRUCTED BY MESSRS. THOMAS SHANKS AND CO., ENGINEERS, JOHNSTONE, N.B. 
(For Description, see Page 310.) 





doing damage, in fact the vessel tried to scoop a 
passage for herself by inducing a rapid current of 
water. As the draught fully laden was but 3 ft. 6in., 
he thought the boat was well adapted for working 
up toa wreck in shoal water. The time occupied 
in raising steam to 120 lb. was 20 minutes, but the 
speaker did not say whether this was when starting 
with all cold. 

The President having proposed a vote of thanks 
to the author, in doing which he spoke of the great 
promise of the boat, the next paper was taken. 
This was on 

THE Victor1IA ToRPEDO, 
and was a contribution from Mr. G. Read Murphy. 
We have so recently described and illustrated this 
weapon* that it is unnecessary for us to go over 
the same ground again, especially as the paper was, 
in the absence of the author, only read in brief 


* See page 246 ante. 








‘abstract by the honorary secretary, Mr. Conrad 
|W. Cooke. A paper on 

| ALUMINIUM BRONZE FOR ARTILLERY AND SMALL 
ARMS, 

| by Mr. J. Dogger, was next taken. The author 
commenced by saying that as early as 1859-60 guns 
| were cast in aluminium bronze by the French and 
| Bavarian Governments, and favourably reported 
'upon by the authorities, but the then high price of 
aluminium prevented its use for guns. The cost 
| of aluminium bronze in 1860 was 4s. 11d. per lb. ; 
| to-day it ison the market at 1s. 4d. perlb. The 
| results of mechanical and physical tests point to the 
fitness of this alloy for artillery and small arms 
under the altered condition of explosive, the recent 
trials of artillery using the smokeless powder, by 
the German authorities, proving that steel guns 
were seriously injured by the new ammunition, 
}and a return to bronze for guns is advocated by 








their artillerists ; but in the properties essential to 
good gun-metal, aluminium bronze surpasses the 
‘steel bronze” or the tin bronze used in the 


| Uchatius system of gun fabrication. 


Experiments have shown that aluminium bronze 


| maintains its strength through a high range of 
| temperature, it being capable of being heated up 
,to 500 deg. Fahr. without injury to its strength. 

| No liquation or separation of the metals takes place, 

|as is the case with tin bronze, neither does it alter 
|in composition or quality even after repeated re- 
| meltings, and thus obsolete and unserviceable guns 
| would still retain their value as scrap metal, ard 
| would readily be utilised for new ordnance. 
‘low melting point, 1600-1700 deg. Fahr., would 
| be favourable to good results, using the Rodman 
| method of cooling the casting from the inside. 
| resistance to corrosion, its non-liability to crystallise 


Its 


Its 


under repeated shocks, as shown by a needle in a 
Springfield rifle bearing 11,000 discharges without 
injuring the needle, would make it valuable for 
rifles and small arms. These alloys having a tensile 
strength of 114,000 lb. to 72,000 lb., and elonga- 
tion from nil to 47 per cent. and elastic limit from 
20,000 lb. to 80,000 Ib., and likely to have these 
values increased by a process similar to those of 
Dean or Uchatius, would give us a gun likely to 
stand the severest test of active service. The cost 
of a finished gun (at the present price of aluminium 
and copper) would be about 196/. per ton. These 
new alloys would enable us to provide rapidly in 
any emergency the artillery and armament neces- 
sary for public safety and our national honour. 

In the discussion which followed, Dr. Anderson 
(Director-General of Ordnance) said that it was an 
extremely difficult matter to cast aluminium bronze 
perfectly sound in large masses, at any rate so 
sound as to be looked upon as reliable. He would 
like to know whether in the future guns of 100 
tons weight would be cast in one piece; and 
whether the author considered that aluminium 
bronze differed from all other metals so that it 
would make the various portions of the gun come 
into play to resist the pressure inside the bore, in 
the same manner as guns that were built up. If 
the guns could not be cast so as to present these 
properties the guns would have to be made of a 
much more valuable material. He thought that 
the aluminium bronze might prove valuable for 
lining the guns. He was not aware that any trials 
had been made with aluminium bronze in the shape 
of large guns. Dr. Anderson wished to know if 12 
per cent. aluminium bronze could be used. 

Captain Noble corroborated the remarks of Dr. 
Anderson. He understood it was proposed to 
make large guns cast in one piece. He did not 
think that any reasons had been given to show why 
that was likely to be successful. They would have 
to take 10 per cent. of aluminium to approach the 
tensile strength provided by our own Government ; 
that was to say, they would have to come to tensile 
strains of over 90,000 lb. per square inch ; but that 
would only come to about the mean of what the 
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MODERN FRENCH ARTILLERY. (See 
TABLE XLI.—BALLISTICAL PARTICULARS OF 12-CENT. (4.72-IN.) AND 14-CENT. (5.51-IN.) 


Page 297.) 
CANET QUICK-FIRING GUNS (MODEL 1889). 





12-CENTIMETRE GUN, 


14-CENTIMETRE GUN. 





50 Calibres. 


Length of Gun 80 Calibres. 40 Calibres. 


| 


mm. 

120 
3600 
3413 


in. 


| 
5.51 | 
| 
| 
| 


in. 

4.72 
236.2 
228.9 


tons 
3.101 


Ib. 
46.3 
16.31 


ft. 

2559 
foot-tons 

2102.0 

ft. 
2313 
2093 
1893 
1712 
1548 


foot-tons 
1717.1 
1406.3 
1150.2 
941.4 
769.7 


143.99 
117.60 
96.35 
78.81 
64.48 
52.73 


in. 
11.02 
9.52 
8.26 
7.16 
6.21 
5.39 
yards 
3,882 
5 555 
6,9 4 
8,651 
10,892 
12,613 
13,932 
14,921 
15,605 


in. 

4.72 
189.0 
181.6 


tons 

2.500 
Ib, 

46.3 


mm, | 
120 | 
4800 
4613 


Calibre e 
Total length of gun 
Length of bore 
kilos, 
2540 


kilos. 

1920 3.002 
Ib. 

70.5 
71.72 


ft. 
1640 


foot-tons 
1316.5 


ft. 
1502 
1374 
1263 
1168 
1099 


foot-tons 

1104.8 
9246 
780.5 
667.4 
591.0 


77.03 
64.70 
54.12 
45.76 
39.12 
34.60 
in. 
7.04 
6.21 


Weight of gun 
Ib. 
21 
7.40 


21 
4.700 


21 
2.30 


armour-piercing shell 
charge .. 


5.07 
ft. 
1640 


foot-tons 


863.7 


ft. 
1486 
1348 
1227 
1135 
1066 


foot tons 
708.9 
583.6 
433.3 
413.6 
364.9 


59.13 


48.55 
39.94 


” 
metres 
780 


ft. 
2165 


foot-tons 


1505.0 


ft. 
1958 
1772 
1601 
1450 
1315 


foot-tons 

1231.4 

1007.4 
822.7 
675.0 
555.5 


103.07 
84.30 
68.97 


metres 
660 


metres 
Muzzle velocity 500 
metre tons 


650.99 


| metre tons 
466.99 


metre tons 


energy 267.5 


” 
metres metres 
597 
540 
483 
442 
401 


metres 
453 
411 
374 
346 


325 


yds, 


547 
| 1094 
velo- | 1641 


2188 


Remanent 
cities at .. 


| | metre tons 


531 82 
435.54 
356.23 
291.56 
238.38 


metre tons 
381.36 
312.0 
254.81 
209.04 
172.06 


| metre tons 
219.57 
180.74 
149.67 
128.10 
113.02 


547 
1094 
1641 
2188 
2735 


( At muzzle | 

: a | 547 600 
— A» sek an } 1094 = 1000) 
circumference of |) 1641 1500 
shell + | 2188 2000! 
\2735 2500 


| 
1000) 
150 
2000 


2500) 


Total energy at | 





17 56 
14.34 
1175 
9.61 
7.86 
6 43 


12.57 
10.28 
8.41 
6.87 
5.64 
4.64 


7.21 
5.92 
4.87 





23 29 


em. 
28.0 
24.2 
21.0 
18.2 
15.8 
13.7 


em. 
22.1 
19.1 
16.5 
14.3 
12.4 
10.8 


( At muzzle | 

| 547 500) 

Penetration in} 10984 1000 
wrought-iron ..°) 1641 1500 
‘2188 2000 

\2735 2500 


deg. 


4.84 
4.36 
3.97 


yards 
2187 
3,346 
4,353 
5,692 
7,546 
9,044 
10,203 
11,100 
11,016 


4.87 
4.25 
yards 
3,188 
4,680 
5,938 
7,535 
9662 
11,319 
12,599 
13,555 
14,222 





metres 
3,550 
5,080 
6,340 
7,910 
9,960 
11,535 
12,740 
13,645 
14,270 


metres 
2,915 
4,289 
5,430 
6,890 
8,835 
10,350 
11,520 
12,395 
13,005 


metres 
1,990 
3,040 
3,950 
5,155 
6,820 
8,150 
9,205 
10,000 
10,560 | 


Ranges at differen 
angles 





30 Calibres. 


metre tons 


metre tons 





40 Calibres. 50 Calibres. 


in. 
5.51 
275.6 
267.3 
tons 


4.922 | 
Ib. 
| 


mn. 

140 
5600 
5390 


mm, 

140 
4200 
3990 


mm, 
140 
7000 
6790 
kilos, 
5000 


220.5 
212.2 


tons 
3.976 


Ib. 
70.5 
15.87 


ft. 
2165 


foot-tons 
2294.1 


ft. 
1978 
1808 
1653 
1509 
1381 


foot-tons 
1915.0 
1598.9 
1337.8 
1114.5 
933.4 


134.32 
112.19 
93.65 
78.31 
65.27 
54.69 
in. 
10.47 
9.21 
8.11 
7.12 
6.25 
5.51 


yards 
3,221 
4,735 
6,015 
7,644 
9,809 
11,515 
12,832 
13,817 
14,507. 


kilos, 
3050 





32 
11.20 


32 
3.50 7.20 
ft. 
2559 


foot-tons 
3204.1 
ft. 
2336 
2136 
1952 
1785 
1630 


foot-tons 
2669.9 
2232.0 
1864 5 
1558.5 
1301.0 


187.70 
156.36 
130.69 
109.21 
91.27 
76.18 
in. 
13.31 
11.69 
10.27 
9.05 
7.95 
7.00 


yards 
3,931 
3,638 
7,043 
8,804 
11,105 
12,871 
14,228 
15,245 
15,943 


metres 
780 


metres 
660 


metres 
500 

| 

| metre tons 
992.30 


metre tons 
407.75 | 710.46 
metres metres 
712 
651 
595 
544 
497 


metres 
458 
419 
385 
356 
335 421 
metre tons | 
593.04 
495.17 
414.30 
345.12 
289.08 


16.38 
13.68 
11.42 
9.55 
7.96 
6.67 


metre tons 
826.82 
691.22 
577.41 
482.67 
402.87 


342.12 
286.34 
241.75 
206.70 
183.04 


9.4 
7.89 
6.60 
5 58 
4.77 


4.22 


22.89 
19.67 
15.94 
13.32 
11.13 

9.29 








em, 
26.6 
23.4 
20.6 
18.1 
15.9 
14.0 


em. 
33.8 
297 
26.1 
23.0 
20.2 


17.8 


cm. 
179 
15.8 
13.9 
12.3 
111 
10.1 





metres 
8,595 
5,155 
6,445 
8,050 
10,155 
11,770 
13,010 
13,940 
14,580 


metres 
2,945 
4,330 
5,500 
6,990 
8,970 
10,530 
11,735 
12,635 
18,265 


metres 
2,000 
3,060 
3,985 
5,205 
6,900 
8,270 
9,330 
10,150 
10,730 











Government prescribed for built-up guns, and with | superior to the tin bronze used for artillery, and the 
that tensile strain the elastic limit of the bronze German manceuvres showed that steel guns were 
was very much below what the steel provided by injured by smokeless powder, whilst tin bronze 
the Government demanded. If the aluminium! guns were not. He was aware that it would be 
bronze stood the test of erosion as was claimed impossible to cast big guns in one piece, and they 
for it, it might be used as a liner for guns. The would have to be built up, for sound castings of 
speaker had some years ago made an experiment that large size could not be got. He had been 
which had been described at a previous meeting, asked if 12 per cent. aluminium bronze could be 
held at Newcastle, of the British Association. e used: after 11 per cent. the metal was uncertain, 
had taken a cylinder of bronze and another of but up to that it was very good. The melting 
cast-iron, both having the same limit of strength, | point of the bronze was 1600 deg. to 1700 deg. Fahr. ; 
say 20 tons. These had been tested to destruction. | and in casting large heads had to be used. 

The cast-iron burst early, whilst the bronze went | 
beyond the conditions due to theory. He was of | TELEMETERS AND RaNncE FINDERS. 
opinion that the series of explosions put the| The last paper taken at the sitting was a most 
cylinder in the condition of a built-up gun. As to interesting contribution by Professors Barr and 
erosion, 27 years before Sir Lowthian Bell had Stroud entitled ‘‘Some New Telemeters and Range 
given him some 10 per cent. and 5 per cent. | Finders ;” in which the authors gave particulars of 


aluminium bronze, and he had tested this with| the results of researches they had made in this' 


regard to erosion. He had then found the best/ field. It would be impossible to give an adequate 
results in the latter respect to be given by steel. | description of the beautiful philosophical instru- 
This was contrary to the then generally received | ments devised by Professors Barr and Stroud with- 
opinion, but he had put in a copper vent and out the aid of drawings, and for the present we 
found it soon washed away. | will content ourselves with a brief abstract of this 
Mr. Dogger in reply said it was true that no| interesting paper, hoping to deal with the subject 
trials had been made with big guns of aluminium) more fully at a future date. 
bronze, but he claimed for the metal that it was| The instruments described apply to that class of 


‘ 


| range finder in which the range is found by two 
| observers with two angular instruments, connected 
| by a base line of known length and each provided 
| With a conspicuous mark. Each angular instru- 
/ment is similar in operation to an ordinary optical 
| square, though very different in construction. One 
| observer (the assistant) adjusts his position so that 
‘the mark upon that of the other (or chief observer) 
shall appear in coincidence with the distant object. 
The chief observer then measures the range by 
determining the angle between the distant object 
and the mark on the instrument of the assistant 
observer. The novel points consist (1) in the pro 

vision of an optical square incapable of derange- 
ment, and (2) in the provision of means for 
measuring the above angle. With reference to 
the first point, the optical square consists of a 
quadrilateral prism of glass, having two contiguous 
silvered reflecting faces inclined at 45 deg. or 
| thereabouts, and two contiguous transmitting faces 
‘inclined to one another at 90 deg., and symme- 
'trically situated with reference to the reflecting 
faces. This arrangement has the great advantage 
| over the Weldon prism in that the field of view can 
| be made as large as is desired. With reference to 
the second point, viz., the provision of means for 
measuring the angle referred to, several plans have 
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MODERN FRENCH ARTILLERY. 


(See Page 297.) 


TABLE XLII.—BALLISTICAL PARTICULARS OF 15-CENT. (5.90 rv.) CANET Quick-Frrinc Guns (Mopet 1889). 























Length of Gun .. 80 Calibres. | 40 Calibres. | 50 Calibres. 
in. mm. in. mm, | in. mm. 
Calibre .. os re x as Pr 590 | 150 590 150 590 150 
Total length of gun... er me Ss 177.2 | 4500 236.2 6000 295.3 7500 
Length of bore .. - nF ay ne 168.3 | 4275 227.4 5775 286.4 7275 
tons | kilos, | tons kilos, tons kilos, 
Weight of gun .. He Pe a oe 3.69 | 3750 489 4970 6.051 6150 
Ib. ae Ib. 
a armour-piercing shell... ae 88.18 40 88.18 40 88.18 40 
» charge ie = oe as 9.70 4.40 19.84 | 9.00 30.86 14 00 
ft. | metres | ft. metres ft. metres 
Muzzle velocity .. ae ee on . 1649 500 2165 660 2559 =S0 
| foot-tons metre tons foot-tons metre tons foot-tons metre tons 
» energy .. re “ aa ..| 1645.6 | 509.68 2738.2 888.07 4005.0 1240.36 
yds. m. ft. metres | ft. metres, ft. metres 
(847 «500, sal ne ne 717 
1094 1000 1394 425 1834 5590 2168 661 
Remanent velocity at .. 41641 1500) 1287 392 1689 515 | | 1998 60s 
[2188 2000) 1197 365 1555 a7a—| Ss 887 560 
\ 2735 2500) 1125 | 343 1430 436 | 1689 515 
|  foot-tons metre tons foot-tons metre tons |  foot-tons metre tons 
( 5A7 500| 1399.0 433 27 2425.4 751.17 | $384.5 1048.09 
1094 1000 1189.0 368 24 2057.0 637 06 2876.1 890.76 
Total energy at +» \ 1641 = 1500 | 1012.0 | 313.38 1746.0 540 72 2466.0 763.64 
| 2188 2000 877.1 271.61 1479.0 458 05 2064 3 639.34 
(2735 see 7744 | 239.85 125.12 38755 1746.0 540.72 
At muzzle | 89.88 =| 10.96 156.61 19.10 218.7 26.67 
547-500) 76.42 9 32 132.42 16.15 184.83 22.54 
Energy per inch and per |4994 1000 64.95 792 112.35 13.70 157.01 19.15 
shell = bei asset . 1 1641 1500! 55.19 6.73 | 95.36 11 638 132.91 16 21 
2188 2000! 47.89 5.84 80.77 9 85 107.76 13 75 
(2735 2500) 42.31 5.16 68.31 8.33 | 95.36 11.63 
| in. em, | in. em, in. em. 
At muzzle | 7.87 | 20.0 11.69 29.7 | 14.88 37.8 
547-500! 7.00 17.8 | 10.389 26 4 13.19 33.5 
1094 1000! 6.25 | 15.9 | 9.25 23.5 11.73 29.8 
Penetration in wrought-iron + y¢44 1590! 1.7 re | 8.22 20.9 10.39 26.4 
2188 2000! 5.03 12.8 | 7.28 185 9.25 23.5 
2735 2500| 460 | nz | 6.45 16.4 8.22 20.9 
deg. | yards metres | yards metres yards metres 
3 | 2,198 2,010 3,242 2,965 3,964 | 3,625 
5 3,363 3,075 | 4,779 4,370 5,692 | 5,205 
q 4391 | 4,015 6,075 5,555 7,125 | = 6,515 
10 5,741 | 5,250 7,732 | 7,070 8,908 8,145 
Range at different angles .. + 15 7,622 | 6,970 9,941 | 9,090 11,248 10,285 
20 9,132 | 8,350 11,659 10,660 13,040 11,925 
25 / 10,313 | 9,430 12,992 11,880 , 14,425 13,190 
30 | 11,220 =| = 10,260 13,982 == 12,795 15,452 | 14,139 
\ 35 | 11,854 | 10,840 14,688 13,430 16,164 14,780 


been adopted, none of them depending, however, 
upon micrometric arrangements, which are so liable 
to derangement with rough usage. In one instru- 
ment a refracting prism of small angle is attached 
to the chief observer’s instrument, and so placed 
that the rays of light from the distant object pass 
through it normally, or nearly so, before reaching 
the observer. By rotating this prism in its own 
plane the distant object appears to move in a circle 
whose angular magnitude at the eye depends upon 
the angle of deviation of the refracting prism, 
which in no case exceeds a few degrees. The rota- 
tion of this prism furnishes the means of bringing 
the assistant observer’s mark into coincidence with 
the distant object, when a reading of the position 
of a graduated circle attached to the prism, with 
reference to a fixed index, gives the range. 

Another method adopted is even simpler. The 
assistant observer carries attached to his instru- 
ment a scale of ranges graduated for the particular 
base employed. After the assistant observer has 
adjusted his position with reference to the distant 
object and the chief observer, the latter sees the 
distant object in juxtaposition with the scale of 
ranges by means of his optical square. With a 
base of 25 yards and no telescopic attachment, the 
accuracy obtainable is about 1 per cent. at 1000 
yards, 2 per cent. at 2000, and so on. The time 
occupied in taking a range need not exceed half a 
minute, 








| Mr. Rapier was the first speaker in the discus- 
sion. He said he was in a position to bear witness 
to the value of the system described in the paper. 
Some years ago a friend of his had had occasion to 
make a survey of some land, but had been threatened 
with violence by those opposed to his operations. 
For this reason he had been unable to measure the 
ground in the usual way with the chain, but he had 
arrived at a sufficiently close approximation by using 
his theodolite and adopting much the same principle 
as that carried out by the authors in designing the 
instruments they had described. 

Sir William Thomson also bore testimony to the 
value of the instruments described in the paper. He 
had tried their effect in actual use, being assisted 
by a gentleman who was not accustomed to work 
of the kind, and, in fact, was not engaged in 
scientific pursuits at all. Sir William himself too 
was not practised in the use of instruments of that 
nature. Ina quarter of a minute they had, how- 
ever, determined the distance of an object 82 ft. 
distant within one-fifth per cent. of accuracy. The 
simplicity and ease of working were points of 

' especial value in these inventions, and he considered 
‘the instruments were well adapted both for military 
| purposes and ordinary surveying. 

| Professor Robert Smith also spoke of the sim- 
plicity and ingenuity of the instruments. The 
‘authors, however, had not given figures as to the 
‘degree of accuracy which could be obtained. They 


had claimed that their instruments were less likely 
to get out of order than the ordinary optical square. 
This might be so as far as the non-liability to derange- 
ment of surfaces through accident, &c., where the 
latter were composed of different pieces, but the 
chief cause of error in the ordinary optical square 
was from expansion and contraction through varia- 
tions in temperature, and he questioned whether 
the solid prism used by the authors would not be 
subject to the same disturbing element. The speaker 
also pointed out that in the ordinary optical square 
there was a double reflection, that from the front 
surface and that from the back. This gave a some- 
what blurred reflection, whilst the reflection from 
the surface of a prism was always remarkably 
sharp. The speaker also pointed out that stretch- 
ing of the cord forming the base line might lead to 
error. 

Captain Noble pointed out that the errors or im- 
perfections in observation might be cumulative, 
and in that case, he asked, would not the effect be 
serious ? 

In replying to the discussion, Professor Barr 
said, with regard to what had been stated by Mr. 
Rapier, that observations of the nature referred to 
when made with a theodolite were very difficult and 
always open to question. It was well known to be 
easier to set the theodolite on an object than to read 
it off, and in this respect he claimed an advantage 
for his instrument. Professor Smith had asked a 
question as to the percentage of accuracy. That 
depended both on the observer and the object. If 
the latter were stationary and ample time were 
allowed they could depend on readings to be true 
within 1 per cent. at 1000 yards. They, the authors, 
had arrived at this result by some practice, but still 
they could not be said to be practised operators, in 
the sense that trained observers, like soldiers, accus- 
tomed to the work and told off for such duties, 
would be trained observers. Too much stress 
might be laid on the point of speed of observation 
so far as practical work in the field was concerned. 
For instance, four observations per minute had been 
laid down asa standard by the military authorities, 
but for artillery purposes it would be impossible to 
relay and fire a gun four times ina minute. As to 
the accuracy of the base, also referred to by Pro- 
fessor Smith, if the instruments were required to be 
used for surveying purposes they would adopt some 
more stable line than the string used, but he might 
state that a stretching of 9 in. in the 25 ft. of cord 
would only give an error of 1 per cent. 

A vote of thanks to the authors closed the pro- 
ceedings for the day. 

On the evening of Thursday the annual soirée of 
the Institution was held in the Municipal Buildings, 
and was attended by a large number of members 
and associates and their friends, together with 
many of the inhabitants of Leeds and the neigh- 
bourhood. 

At the second day’s sitting, Friday, the 5th inst., 
seven papers and two reports of committees were 
read. 

Estuaries CoMMITTEE. 


The first business was the presentation of the 
report of the Estuaries Committee by Professor 
Osborne Reynolds. This is a continuation of the 
work of research that was inaugurated by the work 
described at the Manchester meeting, when it will 
be remembered that Professor Reynolds, who was 
then President of Section G, described the model 
estuary by means of which he had investigated 
certain phenomena in connection with the Mersey 
Estuary. The work of the Committee had been 
much delayed by the postponement of certain 
works on the Seine upon which they had depended 
as a basis from which they might follow up a given 
course of inquiry. The labours of the Committee 
will be more profitably dealt with when they are 
completed and some harmonious conclusion has 
been worked out. 


Grapnic Mernops. 
A further report of the Graphic Methods Com- 
mittee was next read. This also will be of greater 
value when the labours of the Committee are 
brought to a more definite point. 


Sueet-Metat Nettina. 
A paper by Mr. J. F. Golding ‘‘On the Manufac- 
ture of Netting from Sheet Metal,” was next taken. 
We have so recently described this manufacture (see 
page 100 ante), that it will be unnecessary for us 
to reopen the subject here. A discussion followed 





in the course of which several speakers expressed 
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TESTING MACHINE AT PROF. KENNEDY’S LABORATORY. 
(For Description, see Page 310.) 
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faces of rails forming the slots should be small, and 
yet strong enough to resist lateral and vertical 
strains. 

3. The slot rails should be supported by non- | 
yielding metals, to prevent the slightest possible 
closing of the slot under heavy traffic or atmo- 
spherical changes. 

4, The pulleys should be designed to make the 
noise due to the travel of the cable over them 
almost imperceptible, and they should not require 
much attention. 

5. The hatches for obtaining access to the pulleys 
should be small. 











6. The whole of the driving gear should be 
duplicated, to minimise risks of stoppages. 

7. The form of construction should be one admit- 
ting of rapid laying in the road. 

8. The construction should be shallow, so as not 
to interfere more than possible with existing pipes. 

9. The average speed of cars should be faster, 
and service more frequent, than with horses. 

The author next proceeded to describe the Edin- 
burgh lines and their method of working. By a 
model he showed that the slot in the road was not 
wide enough to take any part of the shoe of an 
ordinary cab-horse. The slot was § in. wide, less 


than the groove of an ordinary tram line. The 
tube was made of concrete and was 19 in. deep and 
94 in. wide. In the concrete are embedded at 
intervals 3 ft. 6 in. cast-iron tube frames, which are 
lined up in place before the concrete is poured in. 
The pulleys are placed in recesses 50 ft. apart. 
The slot rails are of special kind, and are so 
arranged as to form in themselves a means of sup- 
porting the gripper when going round curves. 
These rails are made of steel and weigh 39 lb. per 
yard. The supporting pulleys are 14in. in dia- 
meter, and are V-shaped in the tread. They are 
of cast iron and are designed to remove the un- 
pleasant feature of noise in the running of the cable, 
which is so objectionable in this system. An auxi- 
liary cable is used for taking the cars round 60 ft. 
curves. This runs at a slower speed. The driver 
can leave the regular cable and take hold of the 
auxiliary by a simple movement of his lever. The 
cable is made of crucible steel wire, laid round a 
hempen core, in six strands, each of thirteen wires 
having a tensile strength of 80 tons per square inch. 
The torsional tests of the wire are 35 twists in 8 in. 
The lay is 12 in. and the circumference 3 in. 

The gripper employed was next described, but we 
could not make this clear without illustrations, so we 
will leave it for the present. A pair of horizontal 
engines, 20-in. cylinders by 40-in. stroke, are used as 
the motive power. The driving pulley is 10 ft. 6 in. 
in diameter, and of the Y type, the cable making a 
three-quarter lap. The jaw of the pulley is remov- 
able in segments, and is lined with white metal with a 
soft wood strip to form the bottom upon which the 
cable rests. There is an automatic tension, the 
effective weight of which is 7 cwt. 

The author concluded his paper with the follow- 
ing figures as to the money side of the question : 





The cost of constructing and equipping these 
lines for a three-minute service of cars has been as 
follows : 

Track with tube pulleys, &c., £ sd. 
complete rot sia .. 983,377 0 0 
Machinery _ buildings, offices, 
chimney shaft, &c. __... bes 4,786 0 0 
Engines, boilers, machinery at 
depot and in pits ve ‘a 5,103 0 0 
Cars and grip ing machinery ... 4,704 0 0 
Auxiliary cable gear ne 850 0 0 
ables Ae aaa eee “er 1,260 0 0 
Payments made to city for 
paving outside tracks, and to 
gas and water companies, and 
extras ; a Be aaa 7,150 0 0 
57,230 0 0 


AcTUAL WorkING RESULTS, WITH HEAvy ADMINISTRA- 
TIVE CHARGES, FOR HALF- YEAR ENDING JUNE 30, 1890. 











Expenditure. 
£ s. d. 
Motive power ... . 585 6 8 
Traffic expenses .. 110012 4 
Maintenance ... ve = os 940 14 1 
General charges : £& wa éd 
alaries acs 370 0 2 
Auditors SF a 3110 0 
Fire and other insu- 
rances ie ee 2611 4 
Rates and taxes 5117 7 
ras a om eu 2017 4 
Office stationery, post- 
age, &c. mas 5916 8 
Directors’ fees 94 17 10 
Travelling 58 14 3 
714 5 2 
3340 18 3 
By balance 2053 5 2 
5394 3 5 
Receipts. 
£ s. d. 
By passengers 5328 0 0 
»> advertising 5615 8 
», Sundries . 7 15 3 
», transfer fees 112 6 
5394 3 5 


The reductions under general charges reduces 
the working expenses to 2902/., which would be at 
the rate of 54 per cent., instead of 64 per cent., of 
the gross receipts. This result must be compared 
with 77, the average working percentage with 
horses over easy roads. If it be remembered that 
the routes in question are not yet thickly popu- 
lated, it can easily be seen that the percentage may 
be far below 50. : 

These tramways and the machinery have been 
constructed in a most efficient manner by Messrs. 
Dick, Kerr, and Co. Y 

A somewhat desultory discussion followed the 





reading of the paper. Mr. Deacon pointed out 
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that the disadvantage of training rails, so far as 
other traffic was concerned, was not from the wear- 
ing of the rails themselves but from the wearing 
down of the granite sets adjacent to the rails. For 
this reason the addition of the slot rail put the cable 
tramway in a 50 per cent. worse position in this 
respect, as it had three in place of two rails. 

General Webber said that this system should be 
compared to that most closely analogous, namely, 
the underground electric tramway. He was of 
opinion that taking the periphery of the driving 
pulley and the terminals of the dynamo respectively, 
the comparison was in favour of cable traction, but 
in further following the transmission of power up to 
the point of its use the comparison was in favour of 
an electric system. 

Professor Smith asked the pertinent question as 
to the cost of ropes in respect to wear and tear. He 
would be glad to know if the gripper was a wheel 
gripper or shoe gripper. He thought the gripper 
the weak point in the cable system. He knew the 
ends of the gripper were often left square, and so 
were likely to injure the rope. He was aware that 
a three-wheel gripper was impracticable, but he 
suggested that two wheels above with a flat surface 
below might be used. 

In reply the author said that he had ridden a 
bicycle over the slot with perfect safety. The 
thickness of his rubber tyre had expanded to { in. 
when he had mounted the bicycle, but the slot was 
only § in., so that in consequence of the expansion 
he had been unable to get the machine into the 
slot, although he had tried todo so, He thought, 
therefore, that there need be no apprehension on 
the part of bicycle riders ; aconsideration for whose 
safety, it may be remarked, led to the electric 
tramway of Chiswick having to be considerably 
modified. No doubt bicycle riders have claims on 
consideration, and they may fairly demand that a 
dangerous pitfall shall not be laid for them in the 
centre of the public street. Some people, however, 
as appeared subsequently during the sitting of Sec- 
tion G, look on this as an over-strained piece of 
humanitarianism. The cost of the rope, the author 
said, was 626l. (we did not gather what length this 
price referred to) and it lasted 18 months and 
2 weeks. The gripper hadnota roller. The roller 
gripper was one of the first tried, and _ first 
abandoned. The rollers wore out almost directly. 
The die on the gripper was cast iron, and would 
last six weeks. 

Rippep Tugs. 

The next paper read was a brief one by Mr. W. 
B. Marshall, the subject being ‘‘The ‘Serve’ Tube.” 
These tubes are made from strips rolled with pro- 
jecting ribs. The strips are bent round with the 
ribs inside and welded at the seam to form a tube as 
shown in the accompanying sketch. Considerable 


advantages are claimed for this form for boiler 
tubes. Naturally the heating surface is increased, 
as the resistance to absorption, as is well known, is 
largely at the surface. No discussion followed the 
reading of this paper. 


THE SimPLEX Brake. 

The next paper was by the same author, and 
referred to the Simplex brake. The principal 
feature of this brake is that it can be applied or 
released f:om either side of the wagon ; it is thus 
equivalent to an ordinary lever brake upon each 
side of the wagon, but with this important 
difference, that in the case of the ordinary lever 
brake it must be released or taken off on the same 
side on which it was applied or put on; the Simplex 
can be taken off or put on at either side. The 





brake apparatus consists of a lever or actuating 
handle, pivotted at its centre, and. working hori- 
zontally under the wagon. This lever is furnished 
with a toothed rack to hold it in any desired 
position, and is connected by two links or pull-rods 
to the ordinary brake apparatus. These links are 
furnished with slots, which engage with suitable 
pins upon the lever to which they are connected, and 
equidistant from the central pivot. The normal 
position of the lever is at right angles to the side of 
the wagon ; if the end be either pulled towards or 
pushed from the headstock the brake is applied by 
means of the slotted pull-rods, the lever acting in 
the first or second order according to the direction 
in which it is moved. The action is the same upon 
both sides of the wagon. This brake has been work- 
ing for some time past with great success upon the 
London and South-Western, North-Eastern, Great 
Eastern, and Belfast and Northern Counties Rail- 
ways. It can be applied to present vehicles at 
small cost, as the brake rigging, such as shafts, 
hangers, levers, and brake-blocks, can be utilised. 
There was no discussion on this paper. 


Tue THorNE Tyre-Composine MacuIne. 

A paper by Mr. J. Southward, describing a 
rotary machine for composing and distributing 
rinting type, next followed. This machine was 
illustrated and described on page 8 of our forty- 
fourth volume, and it is unnecessary therefore that 
we should repeat the description. 

A paper by Mr. E. Vernon dealing with 


A Hor-Arr Moror, 


which was on the list, was not read, and the section 
then adjourned until the following day. 


On the Saturday of the meeting—i.e., the 6th 
inst.—three papers were read. The first on the 
list was a contribution by Professor A. Lupton of 
the Yorkshire College, Leeds, and referred to the 


Pneumatic DIstTRIBUTION OF POWER. 


In this paper the author dealt chiefly with the 
system of power distribution which is now in opera- 
tion in Birmingham. The subject was of additional 
interest to the people of Leeds, as the local autho- 
rities have obtained an Act of Parliament authorising 
them to use compressed air for power distribution 
throughout the borough. It would be impossible 
for us in a brief notice of Professor Lupton’s paper, 
such as this must necessarily be, to enter into all 
the details which were described. The mechanical 
part was illustrated by means of magic lantern pic- 
tures, a means of showing diagrams which is highly 
inconvenient to the audience, however convenient 
it may be to the lecturer. It is to be hoped it isa 
custom which will not grow. The pictures are 
always indistinct — we are speaking now of 
mechanical drawings—and it is little use flashing 
sectional views, say of air-compressing engines, on 
a screen for a few minutes. There are, of course, 
instances in which the magic lantern is the best 
vehicle for illustrating a lecture ; such, for instance, 
as Dr. Sorby’s papers on the molecular structure of 
iron and steel, in which it was necessary to repro- 
duce etched surfaces of the metals. The paper 
stated, in reference to the scheme in operation in 
Birmingham, that there were three steam engines of 
1000 horse-power which compressed air to a pres- 
sure of 45 1b. above the atmosphere, and delivered 
it into pipes which were laid in the streets like gas- 

ipes, and over four miles of these pipes were there 
aid. The works had only just left the hands of the 
contractors, but already there were forty customers 
for air power, some of them ata distance of 1? 
miles from the compressing station. The loss of 
power by friction in the pipes was so slight that no 
ordinary gauge would show it—practically, there 
was no loss of power due to this distance. The 
engines of the consumers varied in size from $ horse- 
power up to 50 horse-power. At one works they 
were now using about 100 horse-power, which 
drove four or five engines, also the blacksmiths’ 
fires, the blast of the cupolas for iron smelting, 
and it was also used for several novel pro- 
cesses, economising labour and material, that 
had been discovered since the power was laid 
on. Some difficulty had been found in getting 
a good meter, but Mr. Abrahams had now 
invented and patented a meter that was correct 
within 1 per cent. There was now a demand for 
the power, which gave satisfaction to those who 
had tried it. Some people had actually moved 
into the district for the sake of the convenience 
of having power without having to erect a boiler 





and chimney. Comparing the mechanical results 
with the prophecies that were uttered in 1886, he 
mentioned that then it was alleged by some that 
the engines as designed could not be erected, but 
they had been now safely set to work. It had also 
been asserted by some that the loss of power in 
compressing was such that 25 to 30 per cent. was 
the maximum proportion of the original steam 
power that coal be used by the consumer’s engines. 
The results, however, had entirely confirmed the 
statements of the engineers, Messrs. Sturgeon and 
H. Robinson. At one works visited by him (Pro- 
fessor A. Lupton) the indicated horse-power of the 
consumer’s engine was equal to 73 per cent. of the 
indicated horse-power of the steam engines at 
the compressing station—a result which he con- 
sidered very satisfactory. This result was partly 
due to the reheating of the air ina stove, where 
the sweepings of the workshop were consumed 
without cost. In consequence, he said, of these 
satisfactory mechanical results the Air Compressing 
Company were about to extend their works. The 
professor next gave some particulars of the com- 
pressed air system of running tramcars, an example 
of which is to be seen at Chester, where it has 
been laid down by Messrs. Hughes and Lancaster, 
of that city, from the designs of Mr. John Sturgeon, 
who has also carried out the Birmingham system. 
We have already described this system in these 
columns.* 

A rather long discussion followed the reading of 
the paper, Dr. W. Anderson being the first 
speaker. He said that many years ago he had 
laid down a system of distribution of power by 
compressed air in Portsmouth Dockyard, in which 
the standard pressure was 60 lb. to the square 
inch. This had been found very useful in many 
respects, one great convenience being that the 
engineers could try their engines without making 
them wet by turning steam into them. He was 
of opinion that the author’s expectations as to 
the efticiency were too high, but he had had no 
experience in the system of reheating the air as 
was proposed to be done at the user’s premises. 
Dr. Anderson also criticised the form of meter de- 
scribed, which was in the form of a turbine with a 
pneumatic governor attached. This he said would 
not give an accurate indication at any one time, 
although perhaps a mean indication. In conclusion 
he said he had no doubt but that the use of com 
pressed air would increase for the purposes of 
power distribution, such as that described by the 
author. 

Mr. Henry Davey said that he had criticised the 
claims made on a previous occasion in regard to 
the efficiency that was then expected to be obtained 
by the use of compressed air for power distribution 
in connection with the Birmingham installation. 
He was careful then to say that he was reviewing 
the matter not from a commercial stondpoint, and 
he was glad now he had taken that precaution. 
Efficiency, however, was not a question of com- 
mercial value, and he wished it still to be under- 
stood he was casting no reflection on the commercial 
value of the scheme. Professor Lupton had said 
that he got a general efficiency of 47 per cent., and, 
in one case, a special efficiency of 75 per cent. He, 
would ask how this was ascertained. Was it by 
measuring the amount of air delivered into the 
main, and then taking the effective work at the 
consumer’s engine? If so, he was rather sceptical 
as to the accuracy of the result. It was difficult to 
estimate the gain due to the heating stoves, but to 
get that heat the consumers had to burn fuel, and 
that must be taken into account. Mr. Davey 
pointed out that 45 lb. per square inch was a higher 
pressure than was applied in blowing cupolas, but 
that was a use to which the air was said to be put. 
He thought this required explanation. He would 
also like to know if there was any difficulty in 
lubricating the engines in which this hot dry air 
was used. Steam, it was well known, acted as a 
lubricant by condensation. 

Mr. G. F. Deacon said he should be sorry Sec- 
tion G of the British Association should be thought 
to have allowed such statements, as those contained 
in the author’s paper with regard to efficiency, to go 
forth without question, without it being clearly un- 
derstood that heat was added to the air before being 
used. The results quoted as to friction of the air in 
the mains were of the greatest importance. He failed 
to appreciate the meter described. Speaking again 
with regard to efficiency he thought that much might 





* See ENGINEERING, vol. xlix, pages 333 and 354. 
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be done by the use of compressed air and a commer- 
cial success could be achieved, without an efficiency 
of 80 per cent. being claimed. 

Sir James Douglass said he had used compressed 
air for mechanical purposes for the last thirty years 
ormore. He agreed that it was too much to expect 
an efticiency of 80 per cent. He should think 
33 per cent. nearer the mark; nevertheless he 
was of opinion that the compressed air system 
for the transmission of power should be a com- 
mercial success. He would ask whether 45 lb. 
pressure was considered the best for town use ? The 
meeting had heard that the Government used 60 lb. 
pressure, whilst he, the speaker, used 65 lb. to 
75 lb. pressure. If, however, he were going to 
devise such a scheme as that in use in Bir- 
mingham, he would use 15 lb. to the square 
inch above atmosphere, as this he looked on 
as the most efficient pressure. Speaking again 
of efficiency, he thought that allowance should 
be made for the wear of machinery. It was no 
good to take new and perfect machinery, and deduce 
an efliciency from that which was to serve for con- 
tinuous working ; the question was, what would be 
the efficiency when air compressors, &c., had 
worked a time? He would add that he had never 
worked an engine afloat with compressed air but 
he was disappointed in the efficiency, and he 
thought the trouble at Birmingham would arise 
when imperfections began to develop themselves in 
the machinery. He would, however, advocate 
different power stations at more frequent intervals, 
and a pressure of 15 lb., rather than one central 
station only, and a higher pressure. 

Mr. Sturgeon was the next speaker. He said 
that when he read a paper in 1886 on this subject 
at the Birmingham meeting, he had nothing prac- 
tical to show, and could not bring forward facts to 
meet the criticisms levelled at the scheme. Now 
he was in a very different position, as the system 
was in practical work. The question had been 
asked what was meant by efticiency ? In this case 
it was represented by the difference between the 
indicated horse-power of the compressing engine 
and the indicated horse-power of the consumer’s 
motor. They should only be held responsible for 
what they had advanced, and it had been clearly 
stated, both by himself and Mr. Lupton, that the 
efficiency claimed included the use of heat at the 
consumer’s engine. If that was waste heat—and 
as a matter of fact it was so in Birmingham, 
for the users had nearly always waste heat from 
furnaces, and if not, rubbish, which would other- 
wise be thrown away, was burnt in the heating 
stoves ; if, therefore, only waste heat were used, 
the gain from reheating the air was a pure gain 
from an economic point of view, and it might fairly 
be claimed. The temperature of air at the com- 
pressing station was 280 deg. Fahr., and the 
heat was retained by the air for about three- 
quarters of a mile in the mains. It was proposed, 
if possible, to save that air by bedding the 
pipes in a non-conducting material. Many of 
the troubles that have been met with in the course 
of the work arose through the conditions that had 
been imposed upon them by the Corporation of Bir- 
mingham. It seemed to be the policy of the City 
Fathers to make the accomplishment of the 
scheme as difficult as possible ; doubtless with the 
benevolent intention of making the after-life of the 
undertaking perfectly happy by comparison. No 
doubt it was a good thing to get over troubles in 
one’s youth, but it was hard to put too heavy a 
burden on a growing child. The specification 
imposed on them by the Birmingham Corporation 
was full of difficulties, and the authorities are most 
inflexible in having all the conditions carried out. 
One instance he might give as anexample. The 
specification stated that mains were to be made of 
Staffordshire plates, that there was only to be one 
longitudinal joint (which was a weld), and that was 
to be at the top. When they attempted to comply 
with these conditions they found there was no mill 
in Staffordshire which could roll plates of the required 
length to give a single joint, and thetrouble and delay 
that was experienced before thiscould be gotover was 
almost beyond belief. The gentleman put over them 
by the Corporation, as inspecting engineer, also 
gave much trouble, as might be judged by the fact 
that he thought the pressure in the pipes should 
vary as the diameter of the pipes. There were 
many other instances of the troubles they had gone 
through, Mr. Sturgeon said, but the President of 
the section was of opinion that it was undesirable 
to pursue the subject further. The speaker said 





that in any case the company would not be respon- 
sible for any leakage that might arise. A question 
had been asked as to cupola blast. Naturally they 
did not use the air direct from the mains, at a pres- 
sure of 45 lb., but by induced current, a small jet of 
high-pressure air communicating its energy to a 
larger volume of air, which would pass to the 
cupola at a lower velocity. No difficulty had been 
found in the matter of lubrication at the users’ 
engines. Last year they had increased the number 
of customers by 128 per cent. 

Mr. Lupton, in replying to the discussion, said 
that no one had claimed 80 per cent. efficiency 
unless the reheating of the air by waste heat were 
included. That he had clearly stated in his paper, 
and so far as he was aware it had always previously 
been stated. As to the claim of 73 per cent. efli- 
ciency, which, as he had stated, had actually been 
reached, he would invite Mr. Davey to consider the 
diagrams and measure them for himself. As to 
the governor on the meter, it was found necessary 
in order to equalise the readings when varying 
quantities of air were being passed, but the reading 
given would represent the amount of air used. 
Friction of air in the pipes had been held up 
as a bugbear, but it must be remembered that 
the system did not consist of one long continuous 
pipe, but a system of pipes crossing and recrossing, 
and so they would help each other. He had no 
doubt but that what Sir James Douglass said 
respecting the most economical pressure was quite 
true. No doubt in compressing, 15 Ib. was the most 
economical pressure to reach, and to go beyond 
was at the sacrifice of power ; but 45 lb. was the 
most convenient pressure for consumers, and this 
was the main point for consideration. 


River S.ivIces. 


A ‘paper read by Mr. F. G. M. Stoney on the 
‘Construction of Sluices for Rivers” was next read. 
This paper possesses special interest just now from 
the fact that Mr. Stoney’s sluices are playing such an 
important part in the design of the Manchester 
Ship Canal, and also the new half-tidal lock to be 
made on the Thames at Richmond. The author 
commenced by saying that in Indian irrigation 
many attempts have been made to work, or render 
more workable, sluices for the supply of water to 
canals, and while some experimenters confined 
their attention to finding means of overcoming 
great resistance with greater power, others have 
more properly sought to devise means for eliminat- 
ing resistance to motion in sluices, rather than 
overcoming that resistance. This latter is the 
true direction to work in, and has eventually con- 
duced to the best results. Several forms of the 
throttle valve have been tried on irrigation sluices, 
and have not succeeded. The principle is not very 
suitable for solid bodies like water, because what 
may be nicely balanced in static pressure may not 
be at all balanced when eddies and reflex forces are 
generated under high velocities. Such sluices have 
also failed mechanically, because of the too great 
concentration of load on pivots; moreover these 
pivots may be subject to the action of rust and 
grit. The ordinary sliding doors are subject to an 
amount of friction which precludes their useful 
application to such large openings as are now 
generally required. Equilibrium sluices have been 
made by arranging two outlets directly opposite 
each other, and the two doors closing the outlets 
so constructed as to form one plug (as it were) 
filling the space. The water pressure on one door 
being equal and opposite to that on the other door, 
the pair were in equilibrium. Here again was a 
very promising scheme, but the heavy bodies of 
water directly impinging would quite prevent this 
appliance being used in great sizes. Another form 
of equilibrium sluice, specially designed for canal 
locks, was made by stopping a horizontal circular 
orifice by a cylinder. This cylinder had neither top 
nor bottom. Its lower edge, neatly faced in the 
lathe, rested on a suitably prepared face round the 
valve seat, and the top of the cylinder stood above 
water level. In this way the column of water was 
completely removed from above the sluice orifice, 
and the surrounding water simply tended to com- 
press the cylinder, but not to prevent its vertical 
motion. The weight of the cylinder was balanced, 
and lifting it one-fourth of its diameter gave the 
full area of the sluice-way. Many of these 
sluices were made, and proved very useful. 
They were abandoned by the author chiefly for 
two faults; they pumped large quantities of air 
into the culverts, and they could not be applied to 





direct openings for scouring purposes. The most 
successful sluice for almost any situation is the 
sluice on free rollers. In this case there is not any 
sliding friction. The sluice door carried its load of 
water pressure on free rollers, the motion being 
similar to that of the drawbridges on free rollers, 
and to that of observatory cupolas mounted in a 
like manner. There is, however, one marked dif- 
ference as to the planes of motion. Thggordi- 
nary application of free rollers was o@ hori- 
zontal planes; in the sluices it is on vertical 
planes, which was one of the primary difficulties 
in the way. But no doubt the bare idea of intro- 
ducing free rollers between the sluice door and the 
sluice frame, apparently precluding the possibility 
of a water-tight joint, was the real stumbling-block 
to be got over. Sluices on free rollers are now con- 
structed to any required size, and to be easily work- 
able under great pressure by one man, without 
hydraulic power. They have proved very reliable 
during years of test, and the wear and tear is 
hardly noticeable, chiefly because of the absence of 
resistance. 

These sluices are made to suit single, double, or 
alternate pressures, and they are made water-tight 
in various ways, according to the degree required, 
from absolutely tight to sluices purposely not made 
tight. These sluices can be usefully applied to the 
purposes of increasing water power without in- 
creased risk of flooding the country ; on the con- 
trary, they have proved most successful in prevent- 
ing floods. They can also be applied to the main 
stream of navigable rivers, as in the plan now 
sanctioned by Parliament for Richmond, in which 
three sluice gates, each 70 ft. clear span, are used 
to hold up water to half-tide, and at that period or 
level of water the gates are quickly raised some 
23 ft. above Trinity high-water mark, to allow of 
barges and steamers sailing under. A new element 
has been introduced into these sluices, by which 
during the upper part of the lifting process the 
gates automatically turn over on their flats and dis- 
—— in the overhead bridges. 

he discussion on this paper was of a brief 
nature, the members evidently being anxious to 
get away to lunch, so as to be in time for the after- 
noon’s excursions. Dr. William Anderson gave 
some particulars as to friction. He said that in the 
case of a train the resistance through friction on 
the journals would be 7 lb. to 10 1b. each ton weight 
of train. In the case of free rollers this was re- 
duced immensely. For instance, the Dover turret 
weighing 750 tons required only 1 tun to turn it 
round. 

Mr. Vernon Harcourt, who occupied the chair in 
the absence of Captain Noble, spoke of the case 
of the Richmond lock. He said that no doubt now 
Parliament had sanctioned the construction of a 
lock and sluices there, that another lock would be 
made lower down. Whatever disadvantages there 
might be in putting in such a lock were minimised 
by the application of Mr. Stoney’s sluices. 

Mr. Stoney, in replying to the discussion, said 
that he allowed one-third of a ton pressure per 
lineal inch of roller. The Board of Trade went 
beyond this, and allowed one ton per lineal inch 
for bridges, but this was found too great a weight, 
and in consequence rollers had ceased to act and 
masonry had cracked when the bridge had ex- 
panded. 

THE Rartyan REsERvorR. 

A paper by Mr. Cope Whitehouse on the above 
subject was next read. This we shall print in full 
at a future date. There was practically no discus- 
sion on this paper, a few complimentary remarks 
only being made by some of the members. 

This concluded the Saturday’s proceedings in 
Section G. 

(To be continued.) 





Croypon Gas Works.—About twenty years since a 
well was sunk at these works toa depth of 246 ft., and 
though the chalk was reached at 108 ft. no supply of 
water was met with, so it was abandoned and filled up. 
Recently Mr. J. W. Helps, the engineer of the company, 
consulted Messrs. Le Grand and Sutcliff, of London, and 
this firm selected a site some 300 yards distant from the 
old well in the direction of the outcrop of the chalk, where 
they have put down one of their artesian bored tube wells. 
Here the chalk was struck at only 74 ft. from the sur- 
face and the boring was carried to a total depth of 284 ft., 
whence an ample supply rising to within 6 ft. of the sur- 
face has been obtained, enabling the company to dispense 
with town water and effect a comidusaie economy. A 
set of three-throw pumps worked by a gas engine has 
been connected to the tube well and delivers the supply 
into a tank from which it is distributed over the works. 
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NEW TIDAL DOCK AT SOUTHAMPTON. 


WE annex various engravings of the new tidal 
dock recently completed at Southampton, and for- 
mally opened by the Queen on July 26 last. This 
is the third wet dock constructed at the port. The 
Southampton Docks Company was incorporated in 
1836, although for many years previous to this the 
necessity for docks was discussed. In 1843 the con- 
struction of the first tidal dock was completed at a cost 
of 140,0007. It is 16 acres in extent, the entrance 
being 150 ft. wide, and the depth at spring tide 31 ft. 
In 1851 an inner or close deck was opened ; but it was 
not till 1859 that all the walls were completed. It has 
an area of 10 acres, with a depth on the sill at high 
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nately for the Dock Company, made up by new trade 
from other sources. The following Table indicates the 
progress pretty clearly : 
Number of 
Ships. 
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water of 29 ft., and an entrance 56 ft. wide. The plant | 
at the docks includes three sets of sheerlegs, the largest | 
of which, constructed by Messrs. Day, Summers, and | 
Co., on the north-east wall, has a maximum lifting 

power of 100 tons. There are four graving docks. The | 
tirst constructed was opened in 1846, and subsequently 
enlarged in 1882, It hasa length on blocks of 400 ft., and 
a width at entrance of 66 ft., with 21 ft. of water over 
blocks. In 1847 a dock of 250 ft. length was con- 
structed, while in 1854 a third was completed, and at | 
the time was one of the largest in existence, being of | 
500 ft. length on blocks, 80 ft. width at entrance, and 
having 25 ft. of water over blocks, The fourth dock, 
opened in December, 1879, is 450 ft. long. The first 
three docks have entrances from the 16-acre tidal dock, 
and the fourth runs parallel with and has entrance 
from the River Itchen. The next extension made was 
the construction of a quay running south-west from 
the group of docks. This wharf is 1720 ft. long, with 
the River Itchen flowing past i’, the depth of water at 
the quay being 20 ft. at low-water spring tide. It was 
designed to form part of the new dock, now con- 
structed. At this wharf, it may be noted, the troops 
for the South African and Egyptian campaigns were | 
shipped. The ‘aca of the various docks will be | 
seen from the plan, Fig. 2, which shows that the new | 
dock is constructed to the south-west of the old basins, 

with the quay last described as frontage. The site | 
was formerly unreclaimed foreshore. 

The commercial progress of the port has more than 
kept pace with the extensions, although in some latter | 
years, owing to depression in trade, that progress has | 
not been so marked. 





The removal of the Peninsular | 
and Oriental Company’s depét to London was, fortu- | 


tides. Formerly the channel had a winding course. 
The level of the water in the dock and its approaches 
is at low-water spring tide 19ft. below coping, high- 
water mark being 6 ft. below coping, and the dock 
bottom 45 ft. below coping. The rise and fall of the 
spring tides is 13 ft., and there is never less than 
26 ft. depth of water in the dock. The wall is 
founded 6 ft. 6 in. below dock bottom, giving a total 
height from coping level to dock bottom of 51} ft.; 
but this is increased on the east wall to 65 ft. as shown 
on Fig. 7. 

The sea bank enclosing the dock area was commenced 
in August, 1886, and completed in March, 1887. It is 
3000 ft. in length and not less than 20 ft. wide at the 
top. It is shown by shaded lines around the site of the 
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SOUTHAMPTON DOCKS. 
DEEP WATER DOCK. 
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Tons of Cargo. 

Inwards. 

207,164 

219,778 

222,947 

208,640 

188,460 

232,480 

220,440 

206,281 

210,774 

210,812 

227,790 

269,607 225,793 

Parliamentary powers having been secured, the con- 
tract for the construction of the new dock was let in 
July, 1886, by the Southampton Dock Company to the 
firm of Messrs. S. Pearson and Son, London, the con- 
tract sum being 149,990/. The plans and specifica- 
tion were prepared by Mr. Alfred Giles, M.P., vice- 
president of the Institution of Civil Engineers, the 
engineer of the company, and he has been assisted by 
Mr. George F. L, Giles, M. Inst. C.E., as resident 
engineer. It is interesting to note that the first docks 
were laid out and constructed under the supervision 
of Mr. Francis Giles, father of the present engineer, 
who then acted as resident engineer. 

As will be seen by the plan of the new tidal dock, 
Fig. 1, the area is 18 acres, and the total length of 
quay wall is 3854 lineal feet. There are four quay 
walls, the respective lengths being given on Fig. 1. 
The entrance is 175 ft. wide and faces Southampton 
Water. A channel has been dredged off Netley as 
shown in Fig. 2, in a straight line to the new dock, 
the depth being 26 ft. below low-water level of spring | 





new dock on Fig. 1. It consists chiefly of chalk and 
a little gravel which was tipped into a trench pre- 
viously excavated by grabs working froma barge. The 
trenches varied from 5 ft. to 20 ft. below the mud sur- 
face, and from 20 ft. to 25 ft. wide. The amount of 
chalk, gravel, and mud actually used in the construc- 
tion of this bank was 185,000 cubic yards, the contract 
amount being 123,000 cubic yards. The bank was 
puddled with mud excavated from the site of the dock, 
and since its construction has withstood unusuall 
powerful gales of wind and high seas. The ban 
encloses an area of 42 acres of mud land as shown in 
Figs. 1 and 2. The average surface level of the mud 
land was 17 ft. below coping, dock bottom being 45 ft. 
below coping, the excavation inside the dock was 
1,042,480 cubic yards, besides which there was 21,650 
cubic yards excavated in the trenches for the footings 
of the walls, which were taken back at a slope of 14 
to 1, the excavation for which amounted to 43,228 
cubic yards. The area to to be filled in up to coping 
level, excluding backing behind walls below the sur- 
face of the mud, was 23 acres, with an average surface 
level of 15 ft. below coping, giving a total of 556,600 
cubic yards. There was thus a surplus of 485,880 
cubic yards, and this was utilised in reclaiming 6} 
acres of mud land in the position shown in Fig. 2. 
Two sumps were sunk. One at the south-west 
corner of the dock was 55 ft. deep and 12 ft. by 15 ft. 
wide. A 5-in. and 7-in. pulsometer pump was used 
while sinking this sump, and when it was sunk to the 
required depth, 15-in. and 12-in. centrifugal poe 
were fixed, driven by two 30 horse-power portable 
engines, working at a lift of 54 ft., and discharging 
outside the sea bank at a level of about 10 ft. below 
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coping. The other sump was sunk at the north-east 
corner of the dock toa depth of 60 ft., a 5-in. pulso- 
meter pump being used to keep the workings dry 


When this sump was completed this 
was replaced by an 8-in. centrifugal pump and a 6-in. 
pulsometer driven respectively by a 16 horse-power 








portable engine and a 10 horse-power boiler. Earthen- 
ware 12-in, pipes were laid from this sump through 
the extension quay already referred to, and through 
it the water was discharged. 

The excavation first commenced consisted in filling tip 
wagons by hand with mud, which was afterwards run 
on to the sea bank and cast out by hand, assuming the 
natural slope which was occasionally as much as | in 
40, and forming an efficient puddling, making the bank 
water-tight. ‘The excavation in the trench for the 
footings of the wall was commenced in November, 
1887, by barrow roads. The trench was made 100 ft. 
wide at the top, and battered down at a slope of 1} to 1 
in the mud, which stood fairly well at this slope, 
although there was occasional slips. When the exca- 
vation had reached a depth of 18 ft., the barrow roads 
gave place to horse roads, at a slope of 1 to 1, and the 
excavation was carried to a depth of 34 ft. below 
coping. Timbering was then commenced, crane road 
and wagon roads being laid alongside the trenches, the 
excavation being filled into skips by hand, which were 
then raised by the steam cranes and tipped into the 
wagons. Three of Ruston and Proctor’s steam navvies 
were got to work, each turning out 450 cubic yards per 
day of ten hours. Where men were cama the cost 
was 3d. per cubic yard, each man turning out on an 
average 20 cubic yards per day. The wagons were 
worked through winding gear by portable engines 
stationed respectively at the north-east and north- 
west corners of the dock, the gauge in the former case 
being 3 ft., and in the latter 4 ft. 84 in. The inclines 
were 1 in 8 and 1 in 10 respectively. These worked 
economically. The soil was tipped behind the engines 
by horses and locomotives, the material filled behind 
the north wall and the original high-water mark being 
247,222 cubic yards. 

Concreting in the foundations of the walls was com- 
menced on Sicechen 1887. The proportions were 
eight parts of sharp clean gravel and sand to one part 
Portland cement in the body of the wall, and this was 
faced about 12 in. thick, from 26 ft. below coping 
upwards, with concrete of the proportion of 5 to 1. 
The gravel for the most part was found on the site. 
The Portland cement bore an average tensile test of 
412 lb. per square inch. The test specified was 500 lb. 
on a 1}-in. briquette, or 222 lb. per square inch, Before 
being subjected to the test the cement was allowed to 
set twenty-four hours in air and six days under water. 
The system of mixing was turning it over twice dry 
and twice wet. The concrete was laid in layers from 
2 ft. to 3 ft. thick, and was allowed two clear days to 
set before the timbering was struck or another layer 
added. When it had set the surface was shauna 
cleaned and watered, and where a vertical joint 
occurred it was roughed with picks. 

The maximum length of foundations laid at one time 
was 60 lineal feet. The borings along the east wall 
indicated the worst soil; 17 ft. was found to be mud 
with 14 ft. of peat under it, and gravel of about 3 ft. 
depth. Round the north wall there was found to be 
10 ft. of mud in some places, and in others from 5 ft. 
to 6 ft. from surface level, Gravel and considerable 
depths of green and dark clay were also found, and on 
these the foundations were for the most part built, On 
the west wall there was from 12 ft. to 15 ft. of mud with 
gravel and green clay underneath, and on the south 
wall the average was 15 ft. of mud with a layer of 
gravel and clay underneath. At the wall at the 
entrance there was found to be about 15 ft. of mud and 
12 ft. of peat. With the mud removed there re- 
mained a fairly stiff clay on which the walls were 
founded. Although clay will bear a considerable 
weight in direct vertical compression—-about 7 tons per 
square foot—the resistance to lateral pressure is com- 
paratively small—1} tons per square foot—and this has 
been clearly demonstrated by 413 ft. of the north wall 
sliding forward in September, 1888, and 475 ft. of the 
east wall giving way in May, 1889, causinga delay of 
about twelve months. To preserve the continuity of 
the article we will defer reference to these slips till 
later. At the north-east corner of the dock it was 
deemed necessary to drive piles owing to the sandy 
nature of the foundation at that point ; but it was 
found extremely hard to drive piles in this sand and the 
pan was ultimately abandoned, and the sand re- 
moved instead. These piles were driven to a depth of 
12 ft., from 2ft. to 3ft. being left above the surface of the 
excavation to prevent the wall from slipping forward. 
When there was any water at the back of the walla 
column of brick rubbish 3ft. square was built up 
behind the wall, at the base of which earthenware 
pipes 10 in. in diameter were carried through the wall 
to the face. These pipes wereleft open. For drainage 
from the back of the wall pipes 3 in. and 6 in. in dia- 
meter were carried through the wall at a level of 19 ft. 
below coping, at intervals of 80 ft., and at a level of 
34 ft. — coping similar pipes were laid at intervals 
of 50 ft. 

The backing behind the walls was commenced in 
July, 1888. One swing road was started for this pur- 
pose at the north-east corner of the dock ; but after 
three weeks’ trial it was found to be too expensive at 
a 35-ft. lift and was abandoned, All backing behind 














310 


ENGINEERING. 


[SEPT. 12, 1890. 








the walls was thoroughly chopped and punned in 9-in. 
layers. Where any slips occurred behind the walls 
they were removed to solid ground, and any mud left 
in the excavation behind the walls was removed 100ft. 
back from the face of the wall. The slopes of the 
original soil behind the walls were stepped in steps of 
3 ft. or 4 ft. each from top to bottom. 

Straight joints through the wall were made by 
means of iron plates ;’5 in. to 4 in. thick, placed at 
every 100 ft. length of wall, as the concrete was 
brought up, extending from low-water mark to coping 
level, the plate being lifted as the concrete set. This 
was done to allow for contraction and expansion of the 
concrete, and thus avoid cracks. These joints were 
grouted up when the concrete had had sufficient time 
to thoroughly set and just before the water was 
allowed to accumulate in the dock. The plates were 


4 ft. deep and 3 ft. 6 in. wide, two plates being placed | p 


Being flush with the face of the wall 
they did not vetiaule disconnect the wall, but only ex- 
tended 7 ft. from the face. Wooden plates # in, thick 
were also used but gave more trouble. 

Reference has already been made to the north wall 
giving way. When the slip became evident large gangs 
of men were employed removing the backing, and cast- 
ing it inside the dock over the toe of the wall; but this 
was without any benefit. Precautions, however, were 
taken all round the dock, the backing was lightened, 
a bank was formed inside the dock as shown on cross- 
section, Fig. 6, to give additional weight to the toe, 
and concrete buttresses 20 ft. by 15 ft. by 12 ft. deep, 
spaced 50 ft. apart, were sunk all round the dock in 
front of the wall, and a new system of backing, with 
chalk, was adopted, all as shown on Fig. 6. The back- 
ing was up to the coping in the north wall, and it slipped 
forward 21 ft. at the worst point, but retained the 
vertical position in which it was constructed. The 
backing sank 15 ft. The precautions taken with the 
other walls did not prove sufficient in the case of the east 
wall. When the level of the backing was 3 ft. below 
coping, and notwithstanding that theconcrete buttresses 
had been constructed, 475 ft. of the wall slipped for- 
ward, and that veryrapidly, moving forward 10ft. at the 
worst point in twenty-four hours. While the toe slipped 
forward the top moved 3 ft. Both the north and east 
walls had to bs demolished, and this was done by 
blasting by gunpowder and tonite. Charges of 1 lb. 
gunpowder or 18 oz. tonite moved from 1 to 2 cubic 
yards for each charge in 6-ft. holes. The north wall 
was rebuilt as shown in Fig. 3. When the portion of 
the east wall which had slipped was removed, the 
foundations were carried down to a depth of 20 ft. 
below dock bottom, or 65 ft. below coping level to give 
a greater surface of clay in front to withstand the 
lateral pressure. Fig. 9 is a section of the east wall as 
rebuilt. It was intended to fortify the toes of the re- 
maining portion of the east wall by driving close piles, 
as shown in Figs. 7 and 8; but it was found to be so 
extremely hard to drive piles in the clay that it was 
ultimately abandoned after a fair trial. The spaces 
between the buttresses were filled in with concrete as 
shown in Fig. 7. The collapse meant an expenditure 
of between 30,000/. and 40,000/., which we believe was 
equally borne by the Dock Company and the con- 
tractors. 

When the work of building the wall was completed, 
the bank which had been built across the entrance was 
removed and dredging operations started. The 
largest dredger turned out on an average 3500 cubic 
yards per day of ten hours, with adouble ladder. The 
greater part of the dredged soil was removed by steam 
hoppers to the ‘‘Calshot Hole,” six miles distant. 
The straight channel from the entrance is about two 
miles long and 300 ft. wide, and is of a uniform depth 
of 26 ft. at low-water spring tides. 

The ballasting of the ground around the dock is 
mostly of chalk and clay, and these solidify and afford 
a firm footing. A large number of bollards are pro- 
vided. There are two sheds on each of the north, 
west, and south walls, and one on the east wall. These 
sheds are each 350 ft. long by 120 ft. wide, and the 
height of roof is 28 ft. They are of wood with slate 
roofs. They are founded on concrete piers, carryin 
wooden posts on which are fixed the longitudinal an 
crossbeams. Skylights have been avoided, as it is 
difficult to keep them water-tight, and a row of windows 
extends imnsedintely under the eaves, from one end of 
each building to the other. Extensive railway sidings 
are provided, and rails are carrie] along all the quays 
and through the sheds, and these are all connected with 
the London and South-Western Company’s system. 


end to end. 





TRIPLE-EXPANSION ENGINES. 

Tue triple-expansion engines illustrated on page 300 
have been designed with the view of attaining an ar- 
rangement of great simplicity. The high-pressure cy- 
linder is provided with a Solms valve. The variable 
movement of the valve is obtained by the rod a, which 
is pivotted near the middle of the eccentric-rod b, the 
outer end of which moves in a slide c, the inclination 
of which can be varied. The different inclinations of 
the slide are effected by aid of a servo-motor. This 


has a cylinder d fixed to the right of the frame, and 
having within it a pistone; the motive fluid is water 
under pressure, which is distributed by a piston valve 
jf. The piston-rod h and the valve-rod g of the servo- 
motor are connected to the extremeties of a bar #, 
which has three centres. One of these centres, k, is 
operated by the governor ; another, /, partakes of the 
movement of the piston of the servo-motor, while the 
third, m, is connected to the valve. The operation of 
this three-centred bar is as follows: When the governor 
commences to fall, the lever n pushes against the three- 
centred bar, and consequently moves the valve. Steam 
is thus admitted to the rear of the piston, which is 

ushed forward. In its movement it forces the valve 

ack, and the motion continues until equilibrium is 
established, and the governor attains the position 
corresponding to the normal speed and the required 
ower. The servo-motor was invented by M. Joseph 
Farcot in 1868. 

The governor is a pendulum with crossed arms, but 
it assumes a new form. The balls are replaced by the 
steel rollers o, and on these rests the wing gay a0 Ds 
of the form shown. This form admits of the lower 
rods of the lozenge being omitted, and thus reduces 
the friction and increases the sensibility. The governor 
is driven by helicoidal wheels, the one on the crank- 
shaft being of steel and the other phosphor-bronze. 
These wheels are inclosed in a cast-iron box, which 
has a gland r to prevent the oil leaking out of it. 

At the lower part of the governor the spindle s, 
traversing an annular socket t, operates a bell-crank 
lever u, the other branch of which acts upon the three- 
centred bar of the servo-motor. A rod v pivotted to 
the lever 7 has at its extremity a screw 2 working in 
a nut in the support of the slide. This screw carries a 
handwheel z, upon which are engraved the indications 
‘* start,” ‘‘stop,” with an arrow to show the direc- 
tions. By turning this wheel the governor is raised 
or lowered, and the steam supply opened or closed. 
A stop valve is provided to admit high-pressure steam 
to the two receivers. 

The slide valves of the intermediate and high-pres- 
sure cylinders are placed at the ends of the cylinders, 
and are worked directly from eccentrics, the point of 
cut-off being constant. In the high-pressure cylinder 
this point varies from 0 to 65 per cent. of the stroke. 
The high-pressure cylinder is situated between the other 
two, and its valve is placed in front, so that it can be 
worked from the eccentric-rod. The cylinders with 
their valve chests and receivers are cast in a single 
piece. There are no jackets, but the cylinders are 
carefully lagged. The cylinders are mounted at the 
back on frames, and at the front on steel columns, 

The slide valves are equilibriated. This is done by 
the formation opposite the face on the cylinder, of an 
adjustable counter-face, furnished with ports identical 
with those in the cylinder, and having within them the 
same pressures. To avoid the effects of inertia there 
are fixed to the ends of the valve-rods, pairs of springs 
acting alternately, and aiding the motion of the valves 
in starting. The admission of steam is by the insides 
of the valves, which has the advantage of removing 
the pressure from the covers of the chests, and allow- 
ing ample passages for the exhaust. 

The pistons are of forged steel. The rod is bolted 
to a crosshead, also of forged steel. The slide bars are 
of hard cast iron ; they are lubricated by cups at the 
lower part. Into these there dips a thin plate fixed 
to the slide. 

These engines develop from 150 to 200 horse-power 
at 200 revolutions, and were constructed by MM. 
Joseph Farcot, Successeurs, St. Quen, France. 





SCREWING AND TURNING MACHINES. 

WE illustrate on page 301 two new machines which 
mark a distinct step in advance in the design of screw- 
ing and turning machines. These are Mr. Barrow’s 
screwing and turning machines, which are now made 
solely by his firm, Messrs. Thomas Shanks and Co., 
Johnstone. The engravings show a small machine 
for screwing only up to lin. in diameter, and a larger 
machine for screwing and turning betweencentres work 
up to 4 in, in diameter. Had those pioneers of uni- 
versal and exact threads—Whitworth, Muir, and 
other sound mechanics—possessed the modern screwing 
machine, it is very shale that the Whitworth pitch 
for large bolts rat A have been reduced. Indeed ithas 
long been the practice of Scotch marine engineers tofollow 
Whitworth up to about four per inch, and make that 
pitch a constant for alllarger diameters. Itis believed 
that we owe to Mr. Sellars, of America, the power of 
cutting bolts at one cut by the simple plan of chamfer- 
ing dies, and some think it a pity that he did not copy 
the Whitworth thread, instead of having a thread of 
his own so little differing but yet preventing the inter- 
change of nuts and bolts, not only in the work they 
nn, ee but in our colonies, as every one knows who 
uses the capital and ingenious chucks and details 
Americans send. The Sellars machine and similar 
tools simply screwed the work, the three dies accom- 
modating + Br se to and copying the irregularities 





of the blank, and no practical attempt to make the 





thread true by screwing between centres and using 
four dies was made until the production of Barrow’s 
patent machines, and very early they were used to cut 
work up to 6in. in diameter, Whitworth pitch, at 
one cut. 

We will now enumerate some of the improved details 
brought out and patented by Mr. Barrow, and which 
have greatly increased the accuracy and range of work 
now clone by these machines. The principal improve- 
ment in screwing details is in the die-holder. 9 the 
old machine the die and die-holder were parallel, and 
for large diameters it required a much larger master- 
tap for cutting the dies than the diameter of the screw 
to be cut, so that when the dies were closed in, suffi- 
cient clearance at the back of the dies was obtained, 
but the angle of the dies was different to the work 
and dragged upon it. Besides, the dies were not held 
properly when being cut. The new form has the line 
of die at a different angle to that of the die-holder, 
and a very small closing in of the die is sufficient to 
cause the back of the die to recede and the cutting 
edge to become prominent, and thus both disadvan- 
tages of the old die-holder are practically eliminated. 
For square threads this is specially advantageous, 
As an instance of the endurance of these dies, it may 
be stated that one set in a l-in. machine have cut over 
50,000 g-in. bolts before they required to be replaced. 

It is in theturning details that the greatest improve- 
ments have been made. Firstly, it is absolutely 
necessary that the slides of the machine should 
exactly coincide with the bore of the mandrel, 
and that the bore should itself be true, and this is 
secured by special shop details. Secondly, in the 
old machines there was no provision for taking up 
the wear of the centre inside the tube, as is done in 
a lathe. Indeed the machine is a lathe to all intents 
and purposes with a number of cutting tools, the 
difference being that in the lathe the work revolves on 
a fixed centre and the tool is stationary, while in the 
Barrow machine the multiple tools revolve and the 
work simply moves end on. Thirdly, in the old 
machine it was impossible to keep the cuttings out of 
the tube and from injuringthebush. Now this difficulty 
has been overcome, andaleather will last asmany weeks 
as against as many hours, and there is little or no 
wear. Fourthly, the gripping apparatus for holding 
the work is automatic, and the tendency to turn round 
increases the grip, and the attendant does not use any 
force. These, and other details, such as machine-cut 
gearing and change wheels, a differential force-pump 
jet, the substitution of copper piping for rubber 
tubing, and some special details for sliding long work, 
which passes through the tube, have enabled the 
machine to produce quantities of parallel work finished 
to an absolute gauge that would require in a lathe the 
constant attention of a highly skilled turner and at a 
cost not one-fourth of lathe work. This is still fur- 
ther reduced in screwed work, and the exact fit of the 
nut, interchangeable on every bolt, is secured. 

The range of the new machines for screwing only is up 
to 24 in., and for screwing and turning the smallest size 
is up to l}in. in diameter, and the largest size up to 
7 in. in diameter. 





PROFESSOR KENNEDY’S NEW 50-TON 
TESTING MACHINE. 

On pages 304 and 305 we illustrate a testing machine 
which has been built for Professor A. B. Kennedy, 
M.I.C.E., F.R.S., to his own special requirements, by 
Messrs. Buckton, and Co., of Leeds, oan which is now 
in daily use at Professor Kennedy’s laboratory, 19, 
Little Queen-street, Westminster. : 

The machine is of the horizontal type, which Pro- 
fessor Kennedy finds the most suitable for the great 
variety of testing work in which he is engaged, as it 
is frequently necessary to test specimens several feet 
long as well as the more ordinary size of a few inches. 
Fig. 1 shows diagrammatically the most usual 
arrangement of a testing machine. In this the 
straining cylinder is at one end of the bed and 
the measuring weight at the other. In this case 
when a specimen is tested in compression a number 
of tie-rods are required to make the necessary con- 
nections as indicated in the figure. These have to 
be removed when the machine is used in tension and 
thus cause considerable trouble, as well as adding to 
the inertia errors in determining the breaking stresses. 
In the new machine both press and measuring appa- 
ratus are at one end, the arrangement being shown 
diagrammatically at Fig. 2. A somewhat similar 
arrangement has, it is true, been adopted in the 
Werder machine, which is used by Professor Baus- 
chinger. This machine is indicated diagrammatically 
in Fig. 3, from which it will be seen that the measur- 
ing levers are carried on the movable crosshead of the 
machine, and it is, therefore, probable that the effects of 
inertia will be somewhat greater than in Professor 
Kennedy’s machine. This improved arrangement has 
been patented by Mr. Wicksteed, of the builders’ firm. 
The machine can take in specimens about 9 ft. long, 
and the maximum load it is capable of exerting on 
a specimen, is 50 tons. As shown in our engraving, 
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the machine is means for testing a specimen in com- 
pression, and it will be observed that one end of the 
specimen bears against the ram head and the other end 
against a crosshead which is connected with the mea- 
suring levers which indicate the load on the specimen. 
This crosshead is connected by means of two long 
screws running above and below it the whole length of 
the machine, with a bell-crank, one arm of which is 
shown to the right of our engraving. This arm, with 
its fellow on the other side of the machine, is connected 
by links with the shorter arm of the measuring lever 
shown at the extreme top of the machine, runnin 
along it for nearly its whole length, and the load on 
the specimen is determined by sliding a movable jockey 
weight along this lever, as in the ordinary Wicksteed 
machines. A vernier is fitted dividing the units of 
the scale into hundredths. Instead of a single jockey 
weight Professor Kennedy prefers to use weights of 
different sizes, according to the dimensions of the speci- 
men, and this change can be made very quickly. 

Coming back for a moment to the measuring cross- 
head, we may remark that the screws on which it rides, 
with all the framing connecting them, are carried on 
three vertical supports having knife-edges at top and 
bottom. Hence the errors arising from the friction of 
the crosshead are reduced to a minimum, as slides are 
entirely dispensed with. In making tension tests the 
second crosshead shown on the left is used, slidin 
on the notched bearers, which are solidly connecte 
with the ram head. In this way as the ram moves out 
the distance between the two crossheads is increased 
as the measuring one remains stationary, being carried 
simply by its screws, and thus, with practically no ad- 
justment, the machine can be used consecutively for 
compressive and tensile tests. The notched bearers 
allow the distance between the crossheads to be ad- 
justed very rapidly. For cross breaking tests a cross- 
bar is attached to the machine, and by this means 
beams up to 5 ft. in length can be broken. 

At the back of the machine is a torsion testing gear, 
also a device of Mr. Wicksteed, by which bars up to 
14 in. in diameter can be subjected to this variety of 
test; but our engraving does not show it clearly 
enough to make a description intelligible. Special 
care has been taken in the machine under notice to 
insure easy handling. The working levers and handles 
are all within easy reach of each other and the scale on 
which the loads are read is just at the height of the 
observer’s eye, whilst the specimens are at the very 
convenient height of 4 ft. above the ground level. The 
water pressure is supplied by the London Hydraulic 
Power Company, and thus there is no necessity for a 
steam or gas engine to drive pumps. In this way Pro- 
fessor Kennedy is enabled to work the machine totally 
alone and unaided, when he desires. 

This same virtue of great convenience has also been 
maintained in the extension measuring apparatus we 
illustrate in Figs. 4 to 6. This apparatus is a develop- 
ment of the ingenious lever extensometer devised some 
~~ back by Professor Kennedy and Mr. A. G. Ash- 
croft. 

Its principal characteristics are that it is very 
easily applied to specimens of various sizes and 
shapes, that it rests entirely on the specimen, and is 
absolutely unaffected by any stresses in the testing 
machine itself, that its readings are unaffected by any 
initial bend of the test-piece in the plane of Fig. 5, 
that its friction and inertia are practically nil, that it 
has no joints which can have any backlash, and, 
lastly, that its indications are very visible, and the 
whole instrument easily taken on and off the specimen. 

In the engraving, Fig. 4 is an elevation, and Fig. 5 
a plan of the whole apparatus. Fig. 6 shows a cross- 
section through the pointer on a larger scale. The 
same letters are used throughout. A is the test-piece, 
whose extensions on a length of 10 in., as shown, are 
to be measured. At each end of this length it is 
encircled by a stirrup B, held in place by set screws 
C, C, the test-piece having small centre punch marks 
at the right places. In one gun-metal casting, with 
each stirrup are vertical arms D! and D: of considerable 
depth, and these two arms are jointed to triangular 
frames E, and E,, by spring joints of thin sheet 
steel F. Each frame is long enough to rest and !be 
steadied on the stirrup at the other end of the 
test-piece. Attached to the horizontal side of the 
frame E, is a sliding block G, adjustable by a 
fine-threaded screw H. This sliding block carries a 
small cupped disc of hard steel J, which is thus 
rigidly connected to the frame E,, and therefore to the 
stirrup B, and so to one end of the test length. To 
the side of E, is attached alight plate spring K, whose 
free end carries a small cupped hollow corresponding 
toJ. This end of K is free to move transversely to 
a small extent, but longitudinally is rigidly attached 
to E,, and therefore to the opposite end of the test 
length to that to which J is fixed. When the test-bar 
A extends, the two points J and K move past each 
other by the amount of the extension. This amount 
is exaggerated a hundred-fold, and so made visible, by 
alight counterweighted pointer M, carrying two hard 
pointed needles L, and be which rest the one upon J 
and the other upon K. The balance of the lever M is 





nicely adjusted by the counterweightQ. The motion 
of the pointer M is read off upon a scale O, divided 
into ysin. This scaleis carried upon the end of a rod 
N, which is attached with a suitable adjusting screw P 
to the frame E,. The distance between L, and L, is 
made very nearly fin., and the whole length of M is 
about 2 ft. The exact adjustment, so as to make the 
point of M move through a distance equal to 100 times 
the actual extension, is made by attaching the whole 
affair to vernier callipers and adjusting the length of 
M until the readings are exact. An extension of 


az - ame 
8 70,000 in. can easily be read on the scale, where it is 


magnified to x}; in. The sensitiveness of the whole 
affair is well shown by the way in which, if the main 
lever of the testing machine be caused to swing a little, 
the pointer on the test-piece vibrates correspondingly 
and steadies itself only when the steelyard has again 
come to rest. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 2, 1890. 

THE opening of September has developed a multi- 
tude of new enterprises calling for immense amounts 
of iron and steel. Among these requirements are ex- 
tensive projects in the hands of railway companies, 
looking to terminal facilities in the larger cities along 
the coast, as well as throughout the interior. The 
Pennsylvania Railroad Company is prosecuting an ex- 
tensive enterprise in Jersey City, across the river from 
New York; the Reading has several enterprises in hand, 
involving elevated railroad work, and the Baltimore 
and Ohio, and the Chesapeake and Ohio, are also push- 
ing very expensive enterprises. There is a stron 

robability that a great deal of railroad building wil 
Be undertaken next year. Much railroad construc- 
tion has been prevented this year by the warring of 
competing systems. More friendly relations are being 
slowly established, and with the growth of harmony, 
new roads will be projected and built. All of the 
transcontinental lines have pet schemes in hand, but 
the demoralised condition of railway affairs for two or 
three years past, has made it advisable to defer the 
expenditure of millions, which would have to be 
borrowed on a suspicious market. Rails are quoted 
strong at 30.50 dols. to 31 dols. in Pennsylvania mills, 
and 33.50 dols. at Chicago. Heavy orders for rails 
are in sight at western mills. Heavy orders also are 
about to be placed for plate and structural iron. 

Several large public buildings have been recently 
projected. Building operations in New York City are 
jeopardised on account of the strike among the brick- 
makers. The average expenditure for building pur- 


poses in Philadelphia is 100,000 dols. per day. Plate | beca: 


and structural mills are crowded with work, and of 
course oversold. Contracts are being made this week 
for German billets. There are inquiries in the market 
for spiegel and ferro-manganese. Old rails are in very 
urgent demand, but there are none to be had. Opera- 
tions in crude iron are confined to actual requirements. 
In Western Pennsylvania furnace ey Hy are refus- 
ing to sell iron at present quotations for December 
delivery. There is great activity in all kinds of rolled 
iron. The western farming demand for implements 
of all kinds is heavy, and the stocks of agricultural 
implements and tools is —— running down, Farm 
products have sold at good prices, and quickly. The 
agricultural interests are heavy buyers, and much new 
land will be reduced to cultivation next year. There 
is a heavy cotton crop and prices are higher than 
usual ; southern distributors uf merchandise are making 
extraordinarily heavy purchases in New York. The 
Government has redeemed 29,000,000 dols. worth of 
bonds, thus saving the market from an impending 
stringency. 

The imports of merchandise for the first seven 
months of the year foot up 507,000,000 dols. in value, 
exceeding exports by 24,000,000 dols. The industries 
of the country are busily Sone. Prices will pro- 
bably rule firm in all channels of trade. 





Tue CaLuMeT AND HectA Mines.—Professor Agassiz, 
president of the Calumet and Hecla Mines, at a recent 
meeting of the company stated that it is now stamping 
at the rate of 850,000 tons of rock, and producing 
60,000,000 Ib. of — annually, a quantity exceeded onl 
by the Anaconda Mine in Butt city, Mont. Of the roc 
600,000 tons come from the South Hecla Mine, from which 
extraction of rock began only when fire broke out first 
in the old mine. The rock in it is rer, carrying only 
3.25 per cent. of copper, while that in the old mine gives 
4.35 per cent. Taking the estimated area of productive 
ground still available above the 4000 ft. level along the 
dip of the lode, the president says the company have still 
something over twice the ground pea sto still 
available, and from the 4000 ft. level to the boundary line 
at least four times that amount, so that if the copper 
chutes continue as they now trend to the bottom of the 
mine, it may be assumed that the life of the mine is forty 
years of double the present production. The profits 
already distributed total nearly seven millions sterling. 
A description of the mine was given at page 256 ante. 





ALUMINIUM AND SODIUM. 
To THE EDITOR OF ENGINEERING. 

Srr,—In his very full and interesting address as Presi- 
dent of the British Association, Sir F. A. Abel reviews 
the progress made in several branches of metallurgy, and, 
among other things, touches upon the newest methods 
of producing aluminium and sodium. He very fairly 
alludes to the process of reducing aluminium from 
cryolite carried on at Newcastle under the patents of 
Professor Netto, but does not in any way mention Netto’s 
process for making the sodium required. He gives very 
considerable praise to the methods elaborated by Castner 
and in use at the Oldbury Works, which methods he evi- 
dently regards as the very best now known, and indeed 
the only ones deserving of mention. 

There is no question that Castner’s process is very 
beautiful and ingenious, and represents a very perfect 
example of combined chemical and engineering skill, 
working together to a very successful result. At the 
same time, it is considered by those acquainted with it 
that Netto’s process is much superior, because it obtains 
the same end very much more simply and more cheaply ; 
the plant costs far less to erect than Castner’s, based on 
equal yield of sodium, and the costs of working and 
maintenance are much lower. 

What may be the final result of the battle for the pro- 
duction of cheap aluminium, it is yet too early to pre- 
dict. Apparently the victory will not lie with either of 
the methods based on its reduction by sodium. But as 
far as the sodium itself is concerned, should any great 
demand for that metal ever arise, there seems little doubt 
that Netto’s process would easily carry the day, for the 
reasons above stated. 

Netto’s processes have been fully described more than 
once. <A very account of them was given by Pro- 
fessor Benson, in a paper read here last year, based on 
observations made and information supplied at the works 
at Wallsend-on-Tyne, to which paper anybody interested 
can refer. 

As Sir F. A. Abel considered the production of sodium 
worthy of a prominent place in his address, and expressed 
the delight felt by chemists at seeing large masses of this 
once so rare and precious metal now made so cheaply, it 
may be worth while to correct the impression he conveys 
that Castner’s process is the only one, or even the best 
one, by which this pleasant spectacle is rendered possible, 

Yours, &c., 
W. Maynarp Horcuines. 

Newcastle-on-Tyne, September 9, 1890. 


DEFECTIVE BOILER CONSTRUCTION. 
To THE EpiTor oF ENGINEERING. 

Srr,—I find on reading Mr. P. H. Sadler’s letter in 
your last week’s issue, that I have failed to make it clear 
to him that the sling stays are of little or no use for the 
purpose they are designed to fulfil. 

I am not astonished at this, first because I am nct an 
adept at explaining such matters clearly, and secondly 
use I have heard the very same arguments expressed 
before, even by engineers of good standing. 

I attribute this rather to their not having given the 
subject sufficient thought, than to their inability to agree 
with what I put forth regarding the boilers of the s.s. 
Kaiser Wilhelm. 

There is, however, one use to which lessons, like these 
cases, might be put to, viz., seeing if these boilers 
stand successfully the testing pressure they are built for, 
and it being proved that such stays do not act as they are 
calculated to do, would it not be advisable in these 
‘* weight-saving ” days to reduce the whole staying of 
boilers in like proportion and thereby save an amount of 
deadweight worked into boilers for no good whatever 
without affecting the safety of the boiler one iota. 

I remain, yours truly, 
W. H. Martin. 











CronmeL Water Works AND SEWERAGE.—The Town 
Council of Clonmel, in Ireland, lately advertised two sepa- 
rate open competitions for the best schemes for the 
water works and the sewerage of the town. The com- 
mittee have unanimously declared the schemes drawn 
out by Mr. W. H. ford, Angel-row, Nottingham 
to be the best in both competitions. The Town Council 
have this week decided to carry out the water works 
at once under Mr. Radford’s superintendence. In the 
water works scheme Mr. Radford proposes to bring 
the water by gravitation from a mountain stream at Glen- 
morgan, having a watershed of 1700 acres; the intake 
being situate about three miles from the town. Filter 
beds and a covered service reservoir to hold two days’ 
supply, will be situate on a hill near the town ; the pres- 
sure being sufficient to command the roof of the highest 
ae the town when the consumption is at a maxi- 
mum. The gravitation main will deliver 548,640 gallons 
a day at the service reservoir. Water mains with the 
usual fittings will be laid in every street. The population 
to be supplied is 12,000, and the estimated cost of the 
engineering works is 11,000. In the sewerage scheme 
Mr. Radford proposes to lay new pipe sewers with all the 
usual appurtenances in every street; the sewage being 
brought te to the outfall works by gravitation. The 
present sewers are proposed to be used to convey the 
street surface water into the river. At the outfall works 
the sewage will be raised by duplicate gas engines and 
centrifugal pumps, and treated in tanks by chemical pre- 
cipitation, followed by filtration in filter beds, the effluent 
being conveyed to the River Suir. There is a tank under 
the engine-house for storing the night sewage. There are 
— arrangements for flushing, inspection, ventilation, 
and storm overflow. The estimated cost of the engineer- 
ing works is 80000. 

















(Serr. 12, 1890. 


O 
Z 
oe 
fx) 
(2) 
a 
O 
Zz 
es 


(‘Ize eng aas ‘woydrsosagq 40g) 
‘NVAOD ‘GQLINIT ‘ANVdKXOO ONIYAANIOND GNV ONIGTIOGdIHS AISIMHIVA FHL AM AALONAAISNOO 
«VINNVNUYUON» SS HHL JO SdWOd AGNV SAONIONGA AUYVITIXOAV 





























«VINNVWYUON,, 








“MODSVID ‘NVAOD ‘CULINIT 


aHNvVALS 








(Ize abv aas ‘worjdrwosaqy 07) 


‘ 


ANVdNOOD ONIYAANIONA GNV DNIGTINGdIHS GIAIAMIVA AHL AA AALOAYISNOD 


MHAOS-NIML HO SANIDNA NOISNVdX4-AldIUVL 








‘0681 ‘Cl YaaKaldsg ‘ONTUAANIOND 




















roe ee 








SEPT. 12, 1890.] 


ENGINEERING. 


313 








AGENTS FOR ‘“ ENGINEERING.” 


Avsrria, Vienna: Lehmann and Wentzel, Kirntnerstrasse. 

Ca.cutta: G. C. Hay and Co. 

EpinsurG : John Menzies and Oo., 12, Hanover-street. 

Franog, Paris: Veuve Pa Boyveau, Librairie Etrangére, 22, Rue 
de la Ban ue; M. Em. Terquem, 31>is Boulevard Hausmann. 
Also, for A vertisements, Agence Havas, 8, Place de La Bourse. 


See below 
ont 2 Bertin : "TA Brooks A. ion and Oo., 5, Unter den Linden. 
Lei : 
Ht Stuckelberger. 
GLascow 


Mulhouse : 
: William Love. 
Iraty: U. Hoepli, Milan, and dg 
LIVERPOOL: Mrs. Taylor, Landing 
MANCHESTER: John Heywood, 143, rr 
New Soutn WALEs, SyDNEY: Turner and Henderson, 16 and 18, 
Hunter-street. 
QUEENSLAND (SouTH), Brisbane : Gordon and Gotch. 
(NortsH), Townsville : T, Willmeto and Oo. 
RorrerpaM: H. A. Kramers and Son. 
es ~ duane Sole Agent, W. H. Wiley, 53, East 10th-street, New 
or 
Victoria, MaLzourns; Melville, Mullen, and Slade, 262/264, Collins- 
street. 





NOTICE TO AMERICAN SUBSCRIBERS. 
We beg to announce that American Seieiets ENGINEERING 
may now be addressed either direct to the pul pea Mr. CHARLES 
GiBERT, at the Offices of this Journal, Nos. 35 , Bedford- 
street, Strand, London, W.C., or to our Sole frany for the United 
States, Mr. W. "H. Wile , 58, East 10th- -street, New York. The prices 


of Subscription (Paya fe in aon a = ear A de eee thin 
fore’ r +" 1 ‘or ordinary) pa 

¢ Ce ak be. é6d., or if remitted to Mr. Wiley, 9 dollars f for 
and 10 dollars for thick. 





ADVERTISEMENTS. 

Roteme te of for advertisements is three shillings for the first four 
lines or under, — for each additional line. The line 
averages seven words. yment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 


guaranteed. Terms for layed advertisements on the wrapper 
and on the inside a be ———— on — Serial 
advertisements ith all p ical regularity, but 


absolute regularity At. wa sayeth Tes ig 

Advertisements intended for insertion in the 
—, week's a — be delivered not later ‘than 
6p.m. on Thursday. In consequence of the necessity 
for ‘going to etonsen: ess anding Ad with a portion of the edition, 
altera ‘or 


fe ane should ~ 
edo not later than on Wednesday after- 
noon in each week. 
The sole Agents for Advertisements from the Con- 
tinent of Europe and the French Colonies are the 
AGENCE HA AS, hol Place de La , Bourse, Paris. 


SUBSCRIPTIONS, HOME AND FOREIGN. 


ENGINEERING can be supplied, post free, direct from the 
publisher, at the following rates, for Twelve Months, payable in 





advance, 
For the United Kingdom..............+. £1 9 2 
» India, China, Japan, Borneo, Ceylon, Java, Manila, Burmah, 
and Straits Settlements : 
Thin paper copies..........+. £2 0 6 
Thick Pa eocccccccsse 4S 7: 


» the Continents of Europe and America, Australia, New 
Zealand, and most other countries: 
Thin paper copies..........++ 
Thick dasveveseuns 
All accounts are payable to the publisher, Mr. CHARLES GILBERT. 
Oheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 
Post Office Orders payable at Bedford- street, Strand, W.O. 
Foreign wal pegrey ey when sent by Post Office Order, should 
be advised blisher. 


Fore and Colonial Subscribers receiving 
— ete Copies ewe h Ne ents are re- 
to communica © fact to 
together with the poo 4 | and Address, 
Office for Publication and Advertisemen: 
85 and 36, Bedford-street, Strand, London, W. 


TutucrarHic Appruss—ENGINEERING, LONDON. 
TaLuPHoNs NomBar—S663, 
SNGINEERING is registered for transmission abroad. 
Reapine Oasrs.—Reading cases for containing twenty-six num- 


bers of ENGINRKRING may be had of the publisher or of any news 
agent. Price 6s. each. 














re 


PAGE 
Modern te A Asiilery. 
No. XXXV. (Illus.) .. 


“= een Mining Re- 


The British Association. . 20 The. y EE Society a 

New Tidal Dock at South- A a Engineers.......... 31 
ampton (Illustrated) .... 308) Notes ...........+sscccees 317 

Triple-Expansion Engines Building a in 
(Rushed) 0.0.0. 06cic ssc 310' ‘Spain .... eoae pd 


| Note from the North...... 

Notes from South Yorkshire 319 

Notes from Cleveland and 
the Northern Counties . 


Screwing and Turning Ma- 
chines (Illustrated) ...... 
Professor Kennedy’s New 


50-Ton Testing Machine 319 


(TWustrated) ............ 0 Notes from the South-West 320 
Notes from the United BIT... ons ccncovtoss 320 
ME cawachin-ccsas sous M‘Culloch’s ‘‘ Rio- Tinto” 


Rock Drill (Jllus.) ...... 321 
The Machinery of the Twin- 
Screw Steamer ‘“ Nor- 


Aluminium and Sodium.. 
— Boiler Construc- 


The ne Trades Union Con- | mannia” (Illustrated) .. 321 
Dua Qasendea ants aa dece 313|' Industrial Notes .......... 32 
pe a with Mining | Mechanical Science ........ 


32 
Launches and Trial Trips.. 324 
“Engineering” Patent Re- 
|| cord (Uustrated) 
With a Two-Page Engraving of the TRIPLE-EXPANSION 
ENGINES OF THE TWIN-SCREW STEAMER ‘“ NOR 
MANNIA,” 


Explosives in South Wales 314! 
Brake Trials in India 315) 


Terrier 





NOTIGE.—THE FORTH BRIDGE. 


In consequence of the number of “ENGINEER- 
ING” of February 28th having been completely ex- 
hausted on the day of publication, the Publisher 
begs to say that a reprint of the descriptive matter 
and Illustrations of the above Bridge has been 
issued, printed throughout on Special Plate Paper 
and bound in Cloth, Gilt Lettered, price 5s, (post 
free, 58. 6d.) This reprint consists of seventy-two 
pages royal 4to, and is illustrated by nineteen Page 
and Two-Page Plates, and 157 Figures in the text. 


ENGINEERING. 


FRIDAY, SEPTEMBER 12, 1890. 














THE TRADES UNION CONGRESS. 
Tue twenty-third Congress of the Trade Unions 
of the United Kingdom has come, has gone, and is 
now a matter of history. It was the largest gather- 
ing of its kind ever assembled to discuss the labour 
r| question, and decide as to its future. It was also 
the noisiest gathering of its kind, and has attracted 


-}as much notice by what have been described as 


‘*lively scenes,” ‘‘ exciting scenes,” and ‘“ noisy 


debates,” as it has done by the actual decisions at 
which it arrived. Some of the leaders of the new 
trade unionism distinguished themselves by the 
violence of their language, their unruliness, and 
even by their discourtesy to the ofticial representa- 
tive of the municipality in which the meetings were 
our. | held, who had entertained the delegates during 
their visit. This apparently was regarded by the 
persons guilty of such discourtesy as an evidence of 
their independence, and of their determination not 
to be bought by official entertainments. After the 
reception which the Mayor of Liverpool met with 
it is not to be wondered at that he failed to appear 
on the platform when invited to do so by the chair- 
man ; as also did Mr. Plimsoll, who had entered 
the room. But the delegates were consoled by the 
appearance of another distinguished visitor, Mr. 
Cuninghame Graham, who boldly ascended the 
latform as the Parliamentary representative of 
seman in the House of Commons. Mr. Burnett, 
the Labour Correspondent to the Board of Trade, 
was also named as a visitor, after which Mr. John 
Burns proposed that the list be closed. In the 
opinion of Mr. Burns there were doubtless far too 
many present already. Too many Richmonds in 
the field has this disadvantage, some may not be 
able to discriminate between the real personage and 
the spurious, the sterling metal and the ‘‘ Birming- 
ham imitation,” so much may the two be alike. 
According to the report of the Standing Orders 
Committee the actual number of delegates present 
was 457, from 311 societies, having a total of 
1,470,191 members. The representation was more 
than double that of any previous congress, the 
highest ever reached being at Dundee last year, 
when 210 delegates were present from 171 societies. 
With regard to the actual number of members of 
the trade unions represented it is not easy to 
arrive at the exact number, as trades councils 
represent the same men as those represented by 
the several unions. In some cases also the dele- 
gates from branches of societies represent a section 
of the same men as the delegates from the council 
of the union. At the Sheftield Congress in 1874, 
the credentials gave 1,191,922 as the total repre- 
sented, but the Congress declared that many of 
these were mere duplicates of the same members as 
those returned on other credentials. There is no 


‘ai intentional fraud in this duplication of members, it 


is inevitable from the nature of the representation. 

The voting at the Congress showed that there 
were some delegates who were not qualified to vote 
either for the members of the Parliamentary Com- 
mittee or for the secretary. The total votes cast 
for the candidates for the secretaryship was 398 ; 
of these four were spoilt, two being blank and two 
wrongly marked. Those figures show that 57 
delegates were either disqualified or did not vote. 
The Standing Orders Committee reported that 35 


1| delegates were disqualified from voting for the 
2] committee and secretary, but their votes were not 


challenged as regards the other proceedings of the 
congress. The highest vote cast on the eight hours 
question was 354, on the second division it was 348, 
On no occasion was the full voting power of the 
congress manifested. The qualification for voting 





for the committee and secretary is a contribution 
towards the expenses of the committee during the 
year ending with the Congress. The contribution 
is purely voluntary, but while some unions give 
largely others refrain from giving at all. Those 
that give the least usually make the most noise. 

The most important vote of the Congress was 
undoubtedly the vote for a legal eight hours day. 
As previously notified in ENGINEERING, the forces 
were marshalled for this fight. The secretaryship 
itself was merely a branch of the same question. 
The heat with which the question was discussed, 
the personal animus it evoked, the scenes which 
occurred in connection with the vote, and the 
powerful minority who resisted the proposal, show 
at once the futility of the decision and impossibility 
of carrying it into effect. The combination which 
was able to carry the vote consisted of the newer 
labour unions, the National Federation of Miners, 
representing the districts which, until latterly, 
were most behind in the matter of organisation, 
and the delegates who are the most impregnated 
with socialism, who have been able to secure their 
election to the Congress, possibly for this time 
only. The minority consisted of the representa- 
tives of the older unions, the northern miners of 
Durham and Northumberland, the best organised 
of the miners, the Lancashire operatives of the 
textile trades, and some of the iron trades unions. 
An effort to press forward the vote on the eight 
hours, out of its natural order, was defeated by 
137 to 79 votes. After an excitable discussion, 
during which there was a good deal of undignified 
uproar, the debate was closed by a majority of 66, 
there being 170 votes for the closure, and 104 
against. Mr. Paterson’s amendment in favour of 
the principle of eight hours, but to be obtained 
by the associated efforts of the unions, was then 
put to the vote; it was lost by 8 votes only, the 
numbers being for 173, against 181—a total of 354 
having recorded their votes. The motion for a 
legal eight hours day by Act of Parliament was 
then put and carried by a majority of 38, the votes 
recorded being for 193, against 155, total voting 
348, or fewer than in the first division by six. 
The decision is for an eight hour day by Act of 
Parliament, declared by resolution. The trades 
have now only to see that the resolution is properly 
drafted into a Bill, and then that it shall be carried 
through both Houses of Parliament, in order to 
insure that it shall become law. A good many 
congresses will have come and gone ere the Eight 
Hours Bill is the law of the land. 

The contest for the secretaryship was to a large 
extent narrowed down to the one question of the 
eight hours, but other elements entered into the 
competition. Both of the defeated candidates sigh 
for a seat in the House of Commons, and they 
believed that the easiest way into that assembly 
was by attaining the post of secretary to the Parlia- 
mentary Committee of the Trades Union Congress. 
Each of the three candidates had qualifications for 
the post. Mr. Shipton has had long experience as 
secretary of the London Trades Council, had already 
filled the post for a time when Mr. Broadhurst 
resigned it provisionally in 1886, and he was secre- 
tary for his own trade union. Mr. Threlfall has 
been active in trade union, political, and even in 
socialistic movements for some years past, but the 
taint of the latter stuck to him after he had dis- 
carded the party to which he had allied himself. 
Mr. Charles Fenwick, M.P., is a sturdy type of the 
older trade unionism. He is able, honest, manly, 
and outspoken, and his character is unimpeachable. 
There was a good deal of caucussing over the elec- 
tion, and by none more so than by the denouncers 
of the ‘‘ caucus” at the Congress. The first vote 
taken resulted as follows: Fenwick 171, Shipton 
147, Threlfall 76. On the second ballot the votes 
were: Fenwick 197, Shipton 181, majority for 
Fenwick 16 votes. During the contest, in order to 
secure votes, Mr. Shipton abandoned his attitude 
of opposition to an Eight Hours Bill, Mr. Fenwick 
never swerved. The Parliamentary Committee 
consists of the old trade unionists, except one, Mr. 
J. H. Wilson of the Sailors and Firemen’s Union. 
The new unionists were mostly defeated; John 
Burns only scored 100 votes, H. Quelch only 
secured 32 votes, and O’ Connor only obtained 28 
votes. The changes in the committee, are, how- 
ever, great. Mr. Swift, of the Steam Engine 
Makers, Mr. Inglis, Blacksmiths, and Mr. H. 
Slatter, J.P., old and respected workers during 
the last one and twenty years, were defeated. But 
the new committee is a strong one notwithstand- 
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ing. Mr. E. Harford, of the Railway Servants, and 
Mr. A. Pickard, M.P., of the Miners have earned 
the distinction of being elected for the first time to 
the post. 

The general work of the Congress was of a very 
miscellaneous character, and for the most part it 
was hurried over, the resolutions being put with 
very little debate. The condition of seamen came 
in for a fair share of attention, resolutions having 
been passed for restricting deck-loading and the 
carrying of live cattle, and also demanding better 
accommodation for seamen on board vessels, certi- 
ficates of competency for persons in charge of 
vessels, and that the watermen in charge of small 
coasting vessels pass an examination of practical 
fitness for the position they occupy. At the instance 
of Mr. Tom Mann the Congress voted for the esta- 
blishment of municipal workshops and factories for 
the employment of persons out of work. Another 
Dockers’ Union nan carried a resolution to pro- 
hibit the contracting for the hire of labour outside 
the United Kingdom. The practice of employing 
foreign crews to unload ships in British ports was 
condemned, as was also the practice of persons con- 
nected with the shipping interests sitting as magis- 
trates to adjudicate upon questions relating to 
merchant seamen. The question of ‘‘ sweating” 
claimed some share of attention, first in regard to 
Government contracts and all contracts and works 
executed by and for municipal councils and local 
bodies, and, secondly, as regards the sanitary condi- 
tions of the ‘‘ sweating dens ”’ in the east of London. 
A large increase of factory and workshop inspectors 
was insisted upon, as was also the inclusion of 
women as ‘‘inspectors ;” an increase of mines in- 
spectors was also demanded, consisting mainly of 
qualified practical miners, under the Mines Regula- 
tion Act, 1888. The same principle to be applied to 
railway inspection was also indorsed. e pro- 
posal to create a central labour exchange was nega- 
tived. In the matter of education, evening con- 
tinuation schools were approved, but a proposal to 
give facilities for the preparation of workmen to 
become labour candidates for Parliament was nega- 
tived, the view apparently being that there was no 
need for any Pos qualitication except being a 
trade unionist, in favour of an eight-hour day. 
Trade unions for insurance agents, and for laun- 
dresses, were approved, it being thought necessary 
by some one to express an opinion thereon. 

Looking at the proceedings as a whole, there are 
some things to be commended, some to be regretted, 
and some to be deplored. In many respects the 
older trade unions have held their own. The 
retiring secretary, so severely abused and condemned 
at Dundee, scored a victory in the resolution of 
thanks for his services. The choice of the new 
secretary was a compliment to that wing of the 
party to which he alleen: as well as a well-earned 
compliment to himself. The Parliamentary Com- 
mittee consists of experienced and able men, whose 
character is a guarantee that prudence will hold 
the helm. It is to be regretted that the Congress 
was disgraced by scenes of disorder, of gross rude- 
ness to visitors, and of such unruly behaviour one 
towards another as to necessitate the passing of a 
Standing Order, for the first time, empowering the 
suspension of disorderly delegates, who refused to 
obey the chair. The deplorable thing in connection 
with the Congress is that it has left the old 
lines of practicable legislation from year to year, 
and embarked on a wor mission, which will 
probably wreck the Congress, and turn it into a 
political convention. The universal eight-hours’ 
day is a dream, unrealisable by Act of Parliament, 
impracticable of being enforced, even could it be 
carried. The creation of State workshops is a 
borrowed idea from Louis Blanc, a nostrum which 
even French political dreamers have discarded. 
The idea of forming a labour party, whose sole 
object shall be to represent trade unionists, regard- 
less of the five or six millions of adult males who 
do not belong to any trade union, is simply pre- 
posterous. Legislation, to be of any real value, 
must be national, not sectional. We have had too 
much class legislation already, the evils of which 
hamper our action, even though the statutes are re- 
pealed. 

The last day of the Congress was marked by a 
surprise, in so far as the delegates present were 
concerned ; but the possibility of such a surprise was 
indicated in our ‘‘ Industrial Notes,” ere the Con- 
gress assembled. The new unionists have managed 
to fluke the Congress to some extent by excessive 
representation. Here is a sample of it. Forty 





unions sent 70 delegates, while the total of their 
contributions towards the year’s expenses only 
amounted to 4l., or just 2s. per society, or about 
ls. 1}d. per delegate. It was mainly the new 
unions, backed by the new National Federation of 
Miners, that succeeded in carrying the motion for a 
universal Eight Hours Bill. The cotton operatives 
of Lancashire cannot see their way to support such 
a measure. This fact was accentuated on the last 
day of Congress by the withdrawal of Mr. Thomas 
Birtwistle, J .P.,from the Parliamentary Committee, 
although he obtained 215 votes, or the second highest 
on the list. Mr. HenrySlatter, J.P., whohas foryears 
been the treasurer to the committee refused to stand, 
though next on the list. It then came to Mr. John 
Burns, who accepted the post with pleasure, though 
he only obtained 101 votes, or less than one-half 
the total number recorded for Mr. Birtwistle. Mr. 
Burns has now attained the coveted position on the 
committee, not by the vote of Congress, but by the 
resignation of one of the oldest, most trusted, and 
ablest of the delegates, and the refusal of another 
of the same type and class to take his place. The 
secession of the cotton operatives is the beginning 
of the end. Many were disgusted at what they 
deemed to be the rowdyism of the new elements 
who had taken possession of Congress, and with 
the impracticable resolutions which were swallowed 
like boluses by the babes and sucklings of the new 
gospel of socialistic trade unionism. 





EXPERIMENTS WITH MINING EX- 
PLOSIVES IN SOUTH WALES. 

On Monday, 25th ult., a large and representative 
gathering of gentlemen, interested in coal-mines 
and explosive companies, assembled at the Cymmer 
Colliery, Porth, Rhondda Valley, Glamorganshire, 
in order to witness a series of experiments with 
various explosives fired in an inflammable mixture 
of gas, coal-dust, and air. Mr. T. Griffiths, the 
manager of the colliery for Messrs. George Insole 
and Sons, had fitted up an apparatus which admira- 
bly answered its purpose. An old cylindrical colliery 
boiler, nearly 6ft. in diameter, minus one of its con- 
vex ends, had been arranged as a gas chamber, with 
a capacity of about 300 cubic feet ; at the closed end 
was embedded in solid masonry a stout steel block 
hooped with steel, having a cylindrical hollow 
about 2 ft. long, to represent an actual borehole ; 
a square opening on top of the boiler was closed 
with a stout wooden lid attached to a long rope, 
while the open end was closed for each experiment 
with a piece of bratiice cloth attached to a wooden 
fillet inside the boiler. The chamber so formed 
was filled for each shot with an explosive mixture 
of gas and air containing 10 per cent. of natural 
gas from a ‘‘blower” in the mine, composed of about 
96 per cent. of marsh gas (CH,) and was led 
through a gas meter on the spot. It was mingled 
uniformly with the air in the chamber by means 
of a tin fan, which also served to distribute a 

uantity of fine coal-dust introduced (each time) 
through the aperture in the top; the fan was then 
unshipped by pulling out the axle. It will be seen 
that as nearly as possible the actual state of things 
in a fiery and dusty mine heading was reproduced 
in the chamber. Mr. Robson, Her Majesty’s In- 
spector of Mines for South Wales, tested the actual 
inflammability of the mixture with a miner’s lamp 
before each trial took place, and all the charges 
were fired by electricity, a precisely similar ‘‘de- 
tonator” (No. 6) being used in each case. 

It may be premised that, for some weeks pre- 
viously, trials had been made in this apparatus, 
chiefly with the German explosive ‘‘ carbonite,” 
which a syndicate represented by Mr. A. Larsen is 
secking to introduce into this country. It is com- 
posed substantially of 25 per cent. of nitro-glyce- 
rine, absorbed by a mixture of wood-meal and 
sodium nitrate, and has a brown granular appear- 
ance ; in fact it is a milder description of dyna- 
mite, and is, to some extent at any rate, subject 
to the defects of that explosive, viz., liability to 
freeze, to exudation, and to give off inconvenient, if 
not dangerous, fumes in closed workings, being, 
however, superior to gunpowder in this last respect, 
while it is claimed that it will not inflame fire- 
damp. The syndicate, in conjunction with Mr. 
Griffiths, the manager of Cymmer Colliery, had 
fired a large number of shots without any tamping 
or ‘*stemming” whatever, and in each case, it is 
stated, with satisfactory results. Numerous other 
explosives, unless surrounded by a ‘‘quenching” 








envelope, had ignited the gas. It was, therefore, 


arranged to have public trials, to which colliery 
owners and managers, representatives of mining 
institutes, and of explosive companies, had been 
invited from all parts of England and Wales, 
These earlier trials were, however, made without 
any coal-dust being suspended in the gas chamber, 
which fact most materially alters the conditions of 
experiment. 

The following programme was carried out with 
the results noted in each case : 





Name of 


Explosive, Result. 


Number of Ex- 
periment. 
Weight used. 











0z. 

| Compressed black} 16 | Gas and coal dust exploded, 
powder vivid flames and dense 

volume of black smoke. 


_ 


2 | Ammonite (explosif} 8 | Gas, &c., exploded, tremen- 
Favier) dous column of black smoke; 

report rather feeble. 

3 Securite No. 1 8 | Gas, &c., exploded, tolerably 
loud report. 

4 Bellite 8 | Gas, &c., exploded, weaker 
report. 

5 Carbonite 8 | Gas, &c., exploded, loud report 

6 Roborite 8 | Gas, &c., exploded, very loud 


report, small piece of open 
end of boiler carried away. 

8 Blastinggelatineen-| 34 | Gas and coal dust not in- 
| velo} in Nobel flamed, small report. 

water cartridge 


7 Tonite 8 | Gas and coal-dust exploded ; 
very vivid flames. 
9 Securite No.2 in| 8 | Gas and coal dust not ex- 
damp envelope ploded. 











~Notg.—The agent of the Flameless Explosives Company entered 
a protest against No. 1 securite being used for trials in gas and 
coal-dust, as it was intended only for stonework, and the cartridge 
was indeed so marked. To this it was answered that in some 
neighbouring coal mines this explosive was practically used in 
stone headings, where there was quite as much danger of fire- 
damp as in the coal; so the shot was fired. 

After the official programme had been carried 
out a large proportion of the experts and others left 
Porth by the 4 o’clock train, but several other shots 
were fired, chiefly at the request of Mr. Larsen, of 
the Carbonite Syndicate. That gentleman stated 
that in experiment No. 5, when carbonite inflamed 
the explosive mixture, he considered it possible 
that a small portion of the previously used sub- 
stance, bellite, might have been left smouldering 
in the borehole ; accordingly, 2 oz. of bellite was 
placed at the bottom of the borehole, and in front 
of this 12 oz. of carbonite, the detonator being 
embedded in the bellite, with the result that there 
was no flame. This shows that Mr. Larsen’s sup- 
position was incorrect, and in this latter shot appa- 
rently the carbonite acted as ‘‘ stemming” to the 
bellite. However, it is stated that further charges 
of carbonite—up to 12 oz.—were exploded alone 
without inflaming the gas, whereas 8 oz. of No. 2 
securite, exploded without the envelope, did so. 

In commenting upon the above results it must be 
mentioned that several gentlemen, before the trials 
began, objected to the mode of experiment, as not 
accurately representing what takes place in actual 
coal-mining. They were professedly ‘‘ blown- 
out shots, which arise from the tamping or ‘‘stem- 
ing” not being sufficiently rammed home. To fire 


attempt to stem the charge, would be a height of 
carelessness comparable only to opening a safety 
lamp, or striking a light, in such a mine. Any 
expert in explosives knows the immense effect of 
the slightest amount of confinement of the charge, 
even that secured by sprinkling a handful of sand 
or of coal-dust upon it. To this objection Mr. 
Griffiths replied that he was quite aware of the 
above facts, but he considered that, as all the ex- 
plosives were treated precisely alike, it would be 
instructive to proceed to the extreme, as it were, 
and give the various substanccs the severest test 
possible. He would be quite ready, on another 
occasion, to arrange a series of trials with equal 
degrees of ‘‘stemming.” With this arrangement 
the objectors were compelled to be satisfied, merely 
stating that they considered the trials not as what 
is universally understood as ‘ blown-out”’ shots, 
for there was nothing to blow out, but as exploding 
the various substances naked. That carbonite 
ignited the fire-damp and coal-dust in No. 5 shot 
of the programme, shows that it cannot be relied 
on for safety without any stemming whatever. This 
is all that was claimed by the representatives of 
the other explosives, who do not profess to be 
able to fire them naked in fire-damp, and it must 
be added that the result agrees with what is 





known, by explosive experts and chemists, of 


high explosives in a fiery coal mine, without even an , 
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the properties of dynamite and other nitro- 
glycerine mixtures, such as carbonite. If the 
nitro-glycerine were most uniformly distributed 
through the wood-meal, the temperature of 
explosion might be raised above the point re- 
quired to ignite the inflammable mixture of gas and 
air. The large assemblage was most hospitably enter- 
tained by Messrs. George Insole and Son, and their 
esteemed manager, at Porth. It should be added 
that, although so many representatives of rival 


companies were present, yet a spirit of the utmost | 


fairness and courtesy prevailed, and the great body 
of gentlemen who attended, many of them from 
loug distances, were actuated by a commendable 
desire to advance by the discoveries of chemical 
science the grand object of rendering coal-mining 
as safe as possible. 


BRAKE TRIALS IN INDIA. 

In our issue of April 25th last we called attention 
to the unsatisfactory manner in which the so-called 
trials of the vacuum and the Westinghouse brakes 
were carried on in India, and we urged the authori- 
ties to make further investigations before they com- 
mitted themselves to either system. We pointed 
out that tests should be made over an extended 
period, and under the conditions of daily working ; 
that there ought to be no modifications of the 
trains or of the traffic to suit the peculiarities of 
either system, and that the full effects of wear and 
tear, and of the climate, should be allowed to exer- 





Unfortunately the trials were made in a way that 
deprives them of a good deal of their value. Mr. 
Rendell points out that they were on too limited a 
scale to render them absolutely trustworthy. With 

| only one train of each kind the idiosyncracies of the 
| driver, stoker, or engine may be sufticient to 
‘influence the result to a degree that would vitiate 
the entire test. There were, also, causes which do 
not appear in the report, which tend to cast 
doubt on the figures. The trials of coal consump- 
tion on the trains with the brakes out of action 
| were made after the trials with the brakes in action. 
It was, of course, known at that time which had 
made the best result, and it was possible for the 
driver, if he felt any partisan spirit, to do a good 
deal to modify the figures. The train with the 
vacuum brake in action used considerably more coal 
than that with the Westinghouse brake ; now when 
the brakes were out of action it was clearly to the 
advantage of both parties that the engines should 
use a good deal of fuel, for then the balance, 
ascribed to the brakes, would he reduced. We do 
not suggest that any ‘‘ jockeying ” of this descrip- 
tion took place, but it would have been more satis- 
factory if the trials had been so arranged as to render 
it impossible. To render comparisons still more 
difficult the first trial of the Westinghouse brake 
was made with an engine smaller than that used for 
the vacuum brake trial. At the second trial the 
engines were identical, but in the interval between 





this second trial and the trial of the trains without 


brake the use of the brake apparently reduced the 
coal consumption both in the second and third 
trials, while the use of the vacuum brake raised the 
coal consumption from 34.11 Ib. per train-mile to 
36.08 lb. over arun of 31,668 miles. We should 
be inclined to reject the entire trials as being on 
too narrow a basis to be reliable, were it not that 
they agree, at least in general direction, with 
other experience on the subject. It is well 
known that the ejector makes considerable de- 
mands on the boiler of a locomotive, and that 
drivers will ‘‘run through” the brake and allow 
it to leak off when they find themselves short 
of steam. This is one reason why a pump, 
worked from the crosshead of the engine, is used 
on some lines, as for instance on the Great Western. 
It is stated that on the Sind-Pishin lines the 
drivers cannot afford steam for working the brakes 
when ascending the heavy inclines. Now it was 
principally to secure safety on these inclines that 
an automatic brake was supposed to be wanted in 
India, and yet the one chosen is said to seriously 
interfere with the hauling power of the engines. 
We must repeat our appeal to the Government 
of India to make further trials before they 
commit themselves to the very great expense of 
equipping their entire rolling stock with any 
form of continuous brake. Their last trial is not 
more satisfactory than those which preceded it, and 
the whole subject needs further investigation at 
their hands. We express no opinion as to the 





STATEMENT SHOWING COMPARISON OF RESULTS OF TRIAL OF WESTINGHOUSE AND VACUUM BRAKES. 
The results obtained when working the Engines without the Brakes being equalised and the other Trials with the Brakes being altered proportionately to obtain a more 


accurate comparison. 






































Actuals as per Trials. Revised by adding to the Westinghouse Trials the Final Comparison of 
Difference in favour of that Brake on the Efficiency Brake Trials. 
of the Two Engines when Worked under similar ie Se 
Westinghouse. Vacuum. Circumstances so as to Equalise Results. ) 
| 
DESORIPTION. aT an a ote | — age a i Average of 
| Westinghouse. | eee = Ls 
ird Trials c ’ 
Second Trial | Third Trial | Trial without | Trial with | Trial with- = —_— . “ith | With Westing- conn 
| with Brake. | with Brake. Brake. Brake. out Brake. | gecond Trial | Third Trial house. | 
with Brake. with Brake. | 
Driver .. . Chamberlain | Chamberlain | Chamberlain | Millett Millett Chamberlain Chamberlain | Millett | Chamberlain Millett 
CNN oc a aie, os Silien: Ser ge WO olen kas 52B 52 B 52B 26 B 26B 52B 52B 26 B 52 26B 
Average weight of train in tons (exclusive of 
Ae ee a ees Se 133.32 134.60 133.42 139.25 138.27 133,32 134.60 139.25 133.96 139.29 
Mean average number of vehicles throughout, | | 
trials .. oe ee ee ee ee eo! 13.65 13.65 13.65 13.65 13.65 13.65 13.65 13.65 | 13.65 13.65 
Number of trips run .. ea ea dal 40 40 40 40 | 40 40 40 40 40 40 
Totaldistancerun .. «2 0 wwe | 2,320 2,320 2,320 2,320 | 2,320 2,320 | 2,320 2,320 2,320 2,320 
»» vehicle mileage run throughout trials ..| 31,668.00 31,668.00 31,668.00 31,668.00 31,668.00 31,668.00 | 1,668.00 31,668.00 | 31,668.00 31,668.00 
»» ton mileage hauled (exclusive of engines | 309,311 312,272.00 310,469.45 322,679 =| 320,794.80 | 309,311 | 312,272.00 8,226.79 | 310,791.50 | 322,679 
», coal consumed in pounds .. ee -.| 81,581 77,470 84,528 92,894 88,113 81,581 77,470 92,894 79,525.50 92,804 
Coal consumed in lighting up engines in pounds, 8,960 8,960 8,960 9,184 q 8,960 8,960 9,184 sg 9,184 
ie aa running trains.. a «o| 72623 68,510 75,568 83,710 | 79,153 76,106 71,798 aa 83,710 78,952 83,710 
Average coal consumed per mile per vehicle ..| 2.29 2.16 2.38 2.64 | 2.49 2.41 2. 4.8per 2.64 | 2.33 2.64 
“ pe < train-mile .. wal 31.30 29.53 32.57 36.08 $4.11 32.80 | 30.94 cent. 36.08 | 31.87 36.08 
Consumption of coal per 1000 ton-miles.. 234.78 219.39 243.39 259.42 246,74 246.05 | 229.92 |) added 259.42 237.98 259.42 
Quantity of water evaporated in pounds ..| 441,340 408,520 459,040 528,350 496,170 476,647 476,738 528,350 | 476,692 528,350 
Weight of water evaporated with 1 Ib. of coal .| 6.08 j 6.2 2 6 6.31 | 6.45 6.3 
Average water evaporated in pounds per mile, 3 per 
eeneaninlet... eg oe ces el 13.93 14.63 14.49 16.68 15.66 | 15.05 | 15.05 | + cent. 16.68 | 15.05 16.68 
Average water evaporatedin pounds per train- | | | | added 
Wallets i cst tice yalaeeae Ge ia. ween 190.23 199.79 197.86 227.73 213.96 | 205.45 | 205.49 | 227.73 205.47 227.73 
Evaporation of water per 1000 ton-miles hauled 1,426.84 1,484.34 1,478.53 1,637.38 | 1,546.68 | 1,540.99 | 1,526.67 | 1,637.38 1,533.83 1,637.38 
| 











cise their influence upon the mechanism, with- 
out any special attention or nursing on the part 
of rival manufacturers. Now it appears from a 
report dated May 6, 1890, and written by Mr. 
A. W. Rendell, locomotive and carriage superin- 
tendent of the Eastern Bengal State Railway, that 
two trains have been running on that railway for 
some months, and that they have been the subjects 
of certain comparative experiments. One of these 
trains was fitted with the Westinghouse and the 
other by the automatic vacuum brake. One of 
the points sought to be determined was the addi- 
tional amount of coal required to be burned in the 
locomotive of a train fitted with a continuous 
brake. This is a point of very considerable 
interest, and one that must naturally be taken into 
account when a brake is being selected for a 
system comprising some 16,000 miles of railway. 
lf it can be shown that a certain brake requires, 
say, four pounds of coal per mile to work it, this 
means an addition of some 10 per cent. on the coal 
bill, which is a very considerable amount. We 
can readily imagine the officials to whom the selec- 
tion of a brake for India is confided feeling that 
the question of coal consumption is one to which 
they ought to give very earnest attention. In the 


year 1888-89 the fuel consumption of the railways 
of India was 1,140,000 tons, and it is evident that 
a10 per cent. increase on this would represent a 
sum that should not be paid without some equi- 
valent being gained, 





brakes in use the engine of the Westinghouse train 
was fitted with new driving wheels and crank- 
axle, the valves were reset, and general repairs 
executed. Thus a third trial of the Westinghouse 
brake had to be made with the engine in its 
improved condition. Both the second and third 
trials are given in the annexed Table, which we 
reproduce from the report, but the results of the 
two are averaged in making comparisons. 

Mr. Rendell says in his report: ‘‘ Engine 52 
burns 4.8 per cent. less coal per train-mile, and 
evaporates 3 per.cent. less water per pound of 
coal. Therefore engine No. 52 uses about 7.51 per 
cent. less water than No. 26 under similar circum- 
stances.” He then proceeds (see Table) to add 
4.8 lb. of coal per train-mile to the consumption of 
the engine fitted with the Westinghouse engine, 
and to deduce the following results : 


Engine No. 52, Engine No. 26, 





a acuum, 
Ib. Ib. 
Coal per train-mile ', 31.87 36.08 
a 000 ton-miles 237.98 259.42 
Water per pound of coal 6.45 6.31 
Ps train-mile ... 205.47 227.73 
1000 ton-miles 1533.83 1637.38 


‘* These results show a saving of about 10 per cent, 
in favour of the Westinghouse brake.” 

It would have been simpler, we think, not to 
have attempted any correction of the figures, but 
to have stated that in the case of the Westinghouse | 








merits of the two brakes, but we urge that if the 
choice is to be made according to experiments 
made in India, and the results of years of working 
in Europe and America are to be ignored, that, at 
least, the trials should be such as will admit of 
reliable opinions being formed. If not they are 
simply a farce. 


THE MARQUETTE MINING REGION. 

InN a recent issue we gave an account of the 
copper mining district of Lake Superior, and we 
now propose to describe shortly another mining 





region on the southern shore of the same great 


lake, which is perhaps of even greater importance, 
since in this case it is iron ore which is mined. The 
region we are about to describe is situated near the 
port of Marquette on the lake, whence the ore is 
shipped. The mines are about 25 miles from the 
shipping port, which again is about 610 miles from 
Chicago by the lakes. The rail route, however, is 
much shorter, only 400 miles, and the competition 
between the railways and the shipowners keeps 
freight charges very low, so that the cost of the ore 
delivered at the furnaces is less than might have 
been expected. 

The first mine was opened here in 1854, and it 
was soon discovered that an entirely new departure 
in the methods of mining would have to be made 
if the mines were to pay at all. The ore occurs in 
lenticular masses overlaid with quartzite and under- 
laid with greenstone. The strata are often much 
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contorted, becoming nearly perpendicular in some 
places. The thickness of the ore bed was often 
as much as 50 ft., and as the roof was not very 
sound great difficulty was experienced in all at- 
tempts to support it by timbering. Not only so, 
but skilled miners were not to be had, nor was 
sufficient capital available at that time to supply 
the plant, such as winding engines, &c., which are 
necessary when a mine is worked in the usual way. 
Hence the plan was adopted of removing the over- 
lying strata and working the ore in open excava- 
tions. In some cases 80 ft. and more of these over- 
lying rocks were removed. This method of work- 
ing, where it can be adopted, has several advantages. 
The preparatory work is simple and safe and can be 
let to ordinary contractors, and further, as large 
blasting charges can be used, the cost of drilling 
and explosives is reduced to a minimum. 

Even in the quite early days very heavy charges 
were used in the Marquette miningregion. Theholes, 
2 in. indiameter, were driven into the rock as much 
as 20 ft., and then the rock was ‘‘ shook” by small 
charges of powder rammed into the bottom of the 
holes and fired. This caused the rock to be 
shattered round the region of the explosion, and 
after several of these shaking charges had been fired 
a large mass of the rock was removed by lifting 
charges aggregating at times as much as 20 kegs of 
powder of 25 lb. each. The mass of rock thrown 
down was sometimes as much as 5000 tons. The 
larger blocks of ore thus separated were afterwards 
broken up by drilling and blasting. This system 
of working proved very economical, and the cost of 
powder and fuzes did not exceed 10 cents per ton. 

As long as the overlying strata were not too thick 
the above-mentioned advantages largely outweighed 
the inconveniences of the system, but as the mines 
got deeper handling the ore and the accumulation 
of water presented increasing difficulties, and the 
work could no longer be intrusted to common con- 
tractors, as special experience was necessary for its 
successful working. 

The minerals mined are magnetic and specular 
iron ores, and are very rich, many of them assaying 
63 per cent. of metallic iron. During the last few 
years some poorer grades of ore have been mined 
and several attempts have been made at concen- 
trating them by machinery. Thus at Negaunee, 
Michigan, a plant of crushers, Cornish rolls, and 
rotary jigs was erected for this purpose, but 
proved unremunerative, and has consequently been 
adandoned. At the Republic Mine a like attempt 
with water jigs also resulted in failure, and hand 
picking alone is now used for concentrating these 
ores, With this method of working very uniform 
results are obtained, the average yield from the 
hand-picked ore being 57 per cent. of iron. 

The principal mine in the region is the Lake 
Superior. This mine was opened in 1858, and since 
then has produced about 5,000,000 tons of ore. Its 
average annual output during the past few years 
has been about 240,000 tons, Another large mine 
is the Champion. When first commenced the mine 
was laid out for underground working, but this plan 
was soon abandoned for the open excavation system. 
Since then, however, the increasing depth of the 
mine, which has now reached 700 ft., has led to 
a return to the underground system, and this 
has also been the case with the Republic Mine. 
Taking the region as a whole, the output between 
the years 1854 and 1880 was 14,025,740 tons of ore, 
and in the last-named year the mines produced 
1,383,910 tons. In 1882 this output reached a 
maximum of 1,831,357 tons, which had fallen in 
1886 to 1,621,887 tons. The total output of the 
mines up to this latter year was 23,346,819 tons, 
64.2 per cent. of which was produced by six mines, 
of which the Lake Superior was the principal. The 
ore is fully equal in quality to that obtained from 
Bilbao, but the mines now seem to have reached 
their fullest development, as no new mine of im- 

rtance has been discovered since 1872, and the 

ifficulties of working, owing to the greater depth at 
which the ore is now mined, are yearly increasing. 
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Sart MInina. 

THE first paper of the evening session was en- 
titled, ‘‘One Way of Obtaining Brine,” by Pro- 
fessor C. B. Brush. It consisted of an account of 
well-sinking to veins of salt, one 493 ft. thick, and 





then passing through 25 ft. of slate to a lower vein, 
54 ft. thick. After sinking the wells, twelve in all, 
they were double-tubed, the exterior tube being 
6 in. in diameter and the inner one 3 in. 

Fresh water was first let into the interior tube, 
and after it was saturated it was forced up between 
the two tubes, as brine. The salt thus dissolved 
will create a subterranean reservoir, which, as it 
increases in size, increases in its capacity to saturate 
the fresh water furnished to the reservoir. Gra- 
dually the reservoir at each well will enlarge until, 
perhaps, in two years they will meet, forming a 
large reservoir at each group. These will enlarge 
until the reservoirs at the different groups unite 
and an immense salt basin will be obtained with a 
rock cover 1200 ft. thick. After a small basin is 
formed at each well, it is found better to receive 
the fresh water between the interior and exterior 
ra and deliver the brine through the interior 
tube. 

It now only remained to determine the most effi- 
cient method of taking fresh water from a point 
23 miles south of the reservoir at Syracuse at an 
elevation of 820 ft., converting it into brine, and 
delivering the brine in the most convenient manner 
for use at Syracuse. The solution of the problem 
was very simple. The necessary dams, gate-house, 
screen chambers, &c., were erected at the Tully 
Lakes to collect the fresh water at the elevation of 
about 820 ft. Three miles north, where the sur- 
face was at an elevation of about 400 ft., twelve 
wells were sunk as above described, 1200 ft. into 
the bed salt. A wooden tank was built at each 
well, and an open surface reservoir, capacity 
1,000,000 gallons, was built about 30 ft. lower than 
the ground at the lowest well. A 12-in. cast-iron 
pipe was laid so as to connect the Tully Lakes with 
the wells, and other cast-iron pipes connected each 
well through its wooden tank, with the 1,000,000- 
gallon reservoir. 

An automatic gate, regulated by a float in the 
reservoir, closed the inlet to the 1,000,000-gallon 
reservoir from the wells when the reservoir was 
full. When this gate on the inlet pipe at this 
reservoir closes the brine rises in the wooden tanks. 
A float in each tank closes a valve on the pipes, 
ee fresh water to the wells when the tank is 
ull. 

At Syracuse another open-surface reservoir of 
about 3,000,000 gallons capacity was built at an ele- 
vation of 112 ft. The two surface reservoirs, the one 
at Syracuse and the one at the wells, are connected 
with 12-in. cast-iron pipes. The inlet to the Syra- 
cuse reservoir is also controlled by an automatic 
gate, closed by a float when the reservoir is full. 
Hence, when the brine is drawn from the 3,000,000- 
gallon reservoir, the surface of the brine therein 
lowers and the inlet pipe slowly opens. This 
draught slowly lowers the surface of the brine in 
the 1,000,000 gallon reservoir at the wells, and the 
inlet gate on the brine pipe from the wells to the 
1,000,000-gallon reservoir also slowly opens. This 
draught lowers the brine in the wooden tanks, and 
the gates on the pipes which deliver fresh water to 
the wells, controlled by floats in the tanks, in their 
turn slowly open. When the draught at Syracuse 
is shut off the reverse action takes place. The 
whole movement being gradual and automatic, all 
danger from water hammer is avoided. The neces- 
sary gates, air cocks, blow-offs, &c., along the line 
are of course provided. Construction commenced 
in May, 1889, and was completed in November of 
the same year. The plant now yields about 300,000 
gallons of brine per day, with about 90 per cent. 
saturation. It is expected that 95 per cent. satu- 
ration will eventually be obtained. 


STRAINS ON GIRDERS. 


A new graphical solution of the problem, ‘* What 
Position a Train of Concentrated Loads must have 
in order to cause the greatest Stress in any given 
part of a Bridge Truss or Girder,” by H. T. Eddy 
was the next paper, and it was as long as its title, 
and was full of mathematics and diagrams. The 
writer has no doubt that by a similar array of 
figures it could be shown that any position of the 
train would produce either a greater or less stress 
in this part or in any other part of a bridge truss, 
girder, crank-pin, connecting-rod, tie-beam, cylinder 
head, brace, counter-brace, or stringer, or anything 
else movable or immovable. 

Professor W. H. Burr followed with ‘ Three 
River Spans of the Bridge recently completed 
across the Ohio at Cincinnati.” This bridge con- 
tained the heaviest non-continuous trusses ever 





made, and supported double railway tracks, road- 
ways, and sidewalks. The weight of the three 
spans was 5000 tons, and of the bridge 10,180 tons, 
It was one mile long. 


Metnops or WaTER SupPty. 

‘‘The Comparison of Water Supply Systems 
from a Financial Point of View” was the next 
paper; this was by Mr. J. Leland Fitzgerald. The 
paper compared the gravity system, the reservoir, 
and the direct pumping systems, and concluded 
that the efficiency for large towns was the same for 
the gravity and the reservoir systems, and that 
direct pumping has 20 per cent. advantage. The 
reservoir advantages are better fire protection, 
greater economy in running expenses, and purer 
water, due to sedimentation. He summed up as 
follows : 

‘* Whatever the size of the town, a gravity system 
would be most efficient whenever the following con- 
ditions are all fulfilled; the supply of unquestioned 
present and future purity; the quantity sufficient 
for the needs of the next twenty years without 
great additional outlay’; and the original cost such 
that 8 per cent. thereof will not be greater than 
60 per cent. of the total operating expense, in- 
cluding interest and sinking fund. 

‘* A direct pumping system will be the most econo- 
mical when the town is of such a size that its daily 
consumption will be more than one-half million 
gallons; when the supply is good and abundant, 
but situated at a low level ; and when there are no 
great differences of elevation in the distribution 
system. If there are highly elevated portions, 
these, when of small comparative area, or con- 
sumption, are best supplied with a reservoir system, 
having an independent force main. When the 
consumption is less than one-half million gallons, 
direct pumping with a reservoir stand-pipe of at 
least twenty hours’ capacity, situated in the distri- 
bution system, will give the most economical 
results. 

‘* When a town is so unfortunate that its supply is 
insufficient during certain portions of the year, or 
when that supply is sufficient for ordinary needs, 
but affords no margin for fire protection, a reser- 
voir of large capacity will then be necessary. 
Works of the latter kind can only be regarded as 
temporary in character, the inevitable growth of 
the city forcing soon radical changes and possibly 
reconstruction. 

‘¢ Although the writer is aware that no hard-and- 
fast rulescan be formulated for a choice of a system, 
and that a hundred local circumstances will deter- 
mine the final selection, yet he believes that a few 
general principles like the above will afford some 
aid to the solution of doubtful cases.” 

The impression prevailed that further data on 
this subject would be desirable. 

That evening the banquet occurred, and the 
general opinion was that there was room for im- 
provement in the future conduct of these feasts. 
A paper on the ‘‘Proper Method of Arranging 
Future Banquets, and the best way to conduct 
them” may be presented at a future meeting. The 
next morning at an hour far too early for the 
“owls,” the party started for Bell’s Gap and took : 
what had been a narrow-gauge road to the summit. 
The views were magnificent, and Rhododendron 
Park at the top justified its name by looking its 
best for the visitors. 


ComMitTEEs’ Reports. 


The various committees reported ‘‘ progress,” 
and that seems to be about their regular style. 
What this means would be hard to define, but as 
this has been the uniform report for a long time, 
the members expect it, and are satisfied. 

The question of holding a National Engineering 
Congress at Chicago in 1893 was not well received. 
It seemed to have certain marks of the same source 
which desired an engineering academy, and that 
was decidedly unpopular. The question was tabled, 
and the reading of the papers resumed. ‘‘ The 
Beginning of Engineering, with special reference 
to Engineering Science in America,” was read by 
Mr. J. Elfreth Watkins, and was original and in- 
teresting. Mr. C. P. Bassett then described ‘‘ In- 
land Sewage Disposal.” This treated of the method 
now in use at East Orange, N.J., which is precipi- 
tation and downward intermittent filtration. The 
system there has been perfectly successful, and the 
effect has been to advance property in East Orange 
over that in Orange and the surrounding town- 
ships. The health of the people is better, and it is 
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highly to Mr. Bassett’s credit that he was able to 
carry out this system so perfectly. 

That evening Mr. Theo. N. Ely, general superin- 
tendent of motive power of the Pennsylvania Rail- 
way and the Pennsylvania system, and Mr. Pettit, 
general superintendent of the Pennsylvania Rail- 
road, gave a most enjoyable reception. Their 
houses being adjacent, were connected by a balcony, 
and were beautifully decorated with flowers and 
lighted by electric lights. It took all day Sunday 
to rest from the exertions of the week, and from 
the profuse hospitality of our hosts, but Monday 
the Society came up smiling for its further punish- 
ment at the hands of the scientific pugilists. ‘‘The 
Littoral Movements of the New Jersey Coast,” 
came from the hands of Professor Haupt, and 

roved interesting. The littoral movements of the 

ew Jersey mosquito, with remarks on protection, 
would have been more to the point. However, 
Professor Haupt showed by maps and photographs 
beach protection and jetty reaction, and divided 
his subject into the following heads: Resultant 
direction of drift ; predominating forces causing 
movement ; angular wave action ; reaction versus 
velocity ; normal scour in tidal inlets; enormous 
deductions ; descriptions of special localities. The 
node: practical applications; shore protection ; 
insular wave breakers, and reaction. 


Exectric Motors ror Street RaILways. 


Next came an able paper by Professor O. H. 
Landreth, of Vanderbilt University, Nashville, 
Tenn., commending the use of electricity in street 
railways as a substitute for horses or mules. There 
were in Nashville 64 miles of track and over 100 
cars, the power employed was 670 electrical horse- 
power of 550 volts pressure. The system is the 
single overhead trolly system, and the expenses 
were but little increased while the receipts were 
doubled—this was due to people riding for plea- 
sure ; the maximum grade was 8 per cent. with 
several 6 and 5 per cent. grades. 

It may be said that while this will answer for the 
south, the writer is not sure the northern man has 
so much leisure as his southern brother, and would 
not advise any road to be built on this principle. 
Professor Landreth also spoke of the new sys- 
tem to be built in Washington, D.C., with a 
main circuit and local ones 90 ft. apart with 
cable, trolly, wires, gates, &c., on the top of the 
ties. 

MISCELLANEOUS PAPERS. 

A communication from F, E. Sickels ‘‘On some 
Machines Used in Water Works” followed, and 
then Mr. N. W. Eayer’s ‘‘On Ventilation of 
Tunnels,” was given. He had two methods, the 
natural one that is to construct the tunnel on 
hygienic principles, and ‘“‘let nature do the rest,” 
the other by means of blowers and fans. If this 
author will only persuade passengers that the smoke 
does not come in the car windows but is at the top 
of the car, and comes in through the transoms, he 
will receive a vote of thanks from all travellers on 
the Del. Lack. and W. Railway, where each pas- 
senger religiously closes his window and leaves 
the air stifling, but looks with indifference in the 
transoms in the top of the car which are always 
open, also at the open window in the top of the 
door. 

‘‘The Cause of Trade Winds,” by Mr. F. A. 
Velchon,” was next in order. Meteorological 
changes were explained and illustrated by charts, 
and the following conclusions deduced : The sur- 
face air becomes dry by resting over the large arid 
zone lying north and south of the equator, and is 
formed into cushions of dry air which are ulti- 
mately thrown westward over the surface of the 
oceans. By getting cooled down over the sea sur- 
face the dry air appears there as centres of high- 
pressure, which are kept up or fed by the continual 
flow of dry air from land, which circulates around 
these centres of high pressure. The trade winds in 
each of the five oceans are, therefore, each of them 
one continual current of dry surface air issuing 
from a dried-up land district lying to the east of 
them. The direction of the circulation does not 
depend upon the earth’s rotary motion, but upon 
the interposition of the centres of high pressure 
and the corresponding dried-up land districts, the 
former always lying a little further from the 
equator than the latter. 

The genial secretary made a break in the mono- 
tony of the proceedings by describing a break in 
the Champlain Canal and how it was repaired. A 
small stone culvert with foundations some distance 





above bed-rock, but in apparently good material, 
carried a little stream under the canal. At this 
point the vertical wall of the canal on the tow- 
path side suddenly gave way and was washed out 
by the water of a four-mile level. The break was 
repaired inthe usual manner by a timber crib, pud- 
dled and sheet-piled, but in a day or two there was 
another break on the opposite side of the canal, 
and as the ground under the culvert was evidently 
honeycombed, sheet piling was driven to refusal 
across the canal above and below the break, and 
in this section a timber aqueduct was built with 
vertical walls, wings, and a puddle lining, thus 
bridging the treacherous culvert. In making the 
concrete used, stone was lacking, but was replaced 
by coal from a boat stranded in passing. The work 
was rapidly executed from materials at hand, and 
has proved satisfactory. 

This ended the regular papers, but Mr. A. W. 
Snyder gave an interesting description of the South 
Fork Dam, and illustrated it by maps, profiles, and 
diagrams. This brought forth a discussion of the 
disaster and its cause. 

Mr. W. H. Brown, chief engineer of the Penn- 
sylvania Railroad Company, attributed the failure 
of the dam and of bridge No. 6, two miles below 
it, to undermining and failure of one of the abut- 
ment foundations which, in compliance with State 
specifications, had been built on a timber platform, 
which the rebuilding of the structure showed to 
have beenfonly 4 ft. above bed-rock. Other opinions 
were advanced to the effect that the failure was 
due to the impact of the flood wave, to,the ram-like 
effect of floating débris, &c., and the general 
theories of the flood wave form and motion and the 
causes and manner of failure of the South Fork 
Dam, with descriptions of its former and present 
appearance were given. 

This closed the meeting, and the members, after 
visiting the shops of the Pennsylvania Railroad at 
Altoona, returned to their various homes. 





NOTES. 
APATITE IN SWEDEN. 

THE apatite discoveries in Northern Sweden, espe- 
cially in the Gellivara district, continue to attract 
much attention, and have of late been examined and 
reported upon by a special committee. The mem- 
bers of this committee have now completed their 
report, but do not agree on all points. One of the 
experts holds that the apatite is in general so 
closely combined with magnetic iron ore, that it will 
be necessary to grind the ore, and separate the iron 
magnetically, but it is a question whether crushed 
iron ore is fit for the production of pig iron, at least 
so far as large and high blast furnaces are con- 
cerned. The largest deposits of iron ore and apatite 
contain from a few per cent. up to 10 or 11 per 
cent. of the latter ; there is, however, also an ore 
in considerable abundance which contains 19 per 
cent. of apatite, and, finally, one which contains as 
much as 60 per cent. of apatite, but as to the extent 
of which no definite information has as yet been 
obtained. Another member of the committee is of 
opinion that the apatite itself is sufficient to make 
the breaking and further handling remunerative. 
The residue can, however, be subjected to further 
treatment, either a further crushing and separation, 
or smelting down with lime or quartz for the pur- 
pose of obtaining Thomas slag and phosphoric iron 
for the basic Martin process. The question of the 
apatite and other resources of Northern Sweden 
will, however, not be allowed to drop, and a large 
party of Swedish M.P.’s have lately visited these 
districts to examine matters for themselves. 


DISTANCES BETWEEN AMERICAN MINES AND 
MANUFACTURING CENTRES. 

A fact which will be very distinctly brought 
home to the members of the Iron and Steel In- 
stitute in their peregrinations through the 
American continent, will be the long distances 
from town to town, and between the mines and 
the manufacturing centres. The Iron Age (New 
York) gives some details of distances to Chicage 
which will interest all readers. The longest all- 
rail haul of Lake Superior iron ore to Chicago fur- 
naces is from the Vermilion Range mines in 
Minnesota, 690 miles; but the route is seldom 
taken. From Minnesota to Chicago by lake and 
rail is about 1020 miles, 70 being rail, and the re- 
mainder across Lake Superior through the Saulte 
Ste. Marie Canal, and the Straits of Mackinac and 
up Lake Michigan. The Gogebic mines, in 





Northern Wisconsin and Michigan, whose shipping 
point is Ashland on Lake Superior, are 939 miles 
from Chicago by rail and lake, and 400 miles all 
rail. The mines of the Marquette Range are about 
635 miles from Chicago, by lake and rail, and 400 
miles all rail. The Menominee Range mines are 
nearer—375 miles by lake and rail and 360 all rail. 
Coke is brought to Chicago entirely by rail. The 
Connellsville region is 525 miles distant, Reynolds- 
ville, Rochester, and Pittsburg, 625 miles ; 
northern coke region of West Virginia 535 miles, 
and the southern district 600 miles. A new coke 
region is being opened up in South-Western Ken- 
tucky, about 520 miles from Chicago. Pennsyl- 
vanian anthracite coal is largely used in Chicago. 
The usual route is by rail to Buffalo 325 miles, and 
thence through the lakes, 900 miles. Bituminous 
coal is obtained to a slight extent from Western 
Pennsylvania, necessitating 500 miles of a haul, 
and more largely from Ohio, 350 miles distant, 
from Indiana 175 miles, and from Illinois 75 miles 
from Chicago. Crude oil for fuel runs to Chicago 
through pipes 200 miles long from the Luna district, 
in Ohio. These figures show that Chicago manu- 
facturers overcome unusually great disadvantages of 
very long distances. 


ProposeD ENGINEERING WoRKS IN THE WEST 
HIGHLANDS. 

A Government Commission, representative of all 
interests, has, after careful examination into the 
conditions of the people in the West Highlands, 
presented a report to the Government suggesting 
the carrying out of various engineering works, har- 
bours, piers, boat-slips, buoys, beacons, and light- 
houses, involving an outlay of about 300,000/., for 
the encouragement of fishing, and to make inter- 
communication safer than at present. The sterile 
features of the landscape, and the rugged outline of 
the coast, which give the Highlands their scenic 
attractions, and delight the English and foreign 
tourist, make the life of the Highlander anything 
but prosperous. The barrenness of the soil on 
bar the crofts' are located renders cultivation 
almost a while the great harvest of the 
sea is only indifferently reaped, and that for various 
reasons. Like their Celtic brethren in Ireland, 
the Highlanders, as a rule, are not largely, if 
at all, endowed with industrial habits, and they 
are superstitiously conservative, opposing all new 
movements ; but it cannot be said, on the other 
hand, that the possibilities of fishing with suc- 
cess and without danger are great. Govern- 
ment help is therefore desirable, and a Com- 
mission was appointed, including Mr. Spencer 
Walpole, the Lord Lieutenant of the Isle of Man ; 
Sir p awe King, Glasgow ; Mr. Dugald Mackechnie, 
advocate ; Commander A. M. Farquhar, R.N.; 
Mr. J. W. Barry, the civil engineer, and Mr. M. 
McNeill. The Commissionallegethatthe Celt of Scot- 
land would take all help from Government and even 
then would not see the necessity of labouring to make 
the assistance given effective. The requests made 
were, therefore, very many. The Commission have 
been liberal under the circumstances, but they state 
that as a success or failure of the scheme depends 
mainly upon the people themselves, they have 
coupled with it conditions which should have the 
effect of stimulating local effort, and encouraging 
local enterprise. For a new railway to Mallaig, 
the cost of which will be 285,000/., they suggest a 
guarantee of 2} per cent. for four years, and a 
grant of 15,0001. for a harbour at Mallaig ; a similar 
guaranteeand grant for another railway from Strome- 
ferry to Kyle and harbour at Kyle; a grant of 
40,0007. to each of two railways on the mainland ; 
a grant of 53,0001. for harbour works on the Island 
of Lewis, in the Hebrides; a grant of 20,0001. for 
new piers and boat slip; a subsidy of 10,000/. a 
year for four years to a steamer trading from that 
island, and a grant of 33,0001. for lighthouses, and 
6001. for buoys. In addition, they suggest emigra- 
tion, and the placing of a training ship for the Royal 
Navy at Stornoway, a most commendable sugges- 
tion. That much can be done for the Highlands by 
increased means of communication is undoubted, 
as thereby fish and other products may be sent 
more speedily to market, and the number of 
tourists increased. 








BUILDING BATTLESHIPS IN SPAIN, 
AN important event in the industrial history of 
Spain was celebrated on Saturday, August 30, when 
the Queen Regent launched from the yard of Messrs. 
Martinez Rivas Palmer, the Royal Spanish cruiser 
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Infanta Maria Teresa, the first cruiser built by private 
contract in Spain. The event also marks another 
step towards the building up of the navy on a modern 
and effective basis. For years it had been allowed to 
drift into the most deplorable condition, and up to 
quite a recent date the entire fleet consisted of but a 
few old wooden frigates and a few armoured vessels ; 
two of the latter, La Vitoria (built in England) and 
La Numancia (built in France) being the only vessels 
fit for active service. Within the last few years, how- 
ever, the country has made rapid progress, and all the 
public departments have been rearranged and vastly 
improved, 

The necessity of having war vessels for defending 
the extensive coasts of the peninsula and their ay 
foreign possessions, has been recognised both by the 
Press and the Parliament. All political parties were 
of opinion that an effort should be made in favour of 
the national industries, and there was a decided feel- 
ing that all the naval requirements could be obtained 
and made in the country. With this object in view 
the Parliament three years ago voted an extraordinary 
credit of ten millions sterling for the immediate con- 
struction of ships, and at present there are several in 
the course of construction, amongst which are six 
belted cruisers with protective decks, three being 
built and engined at Bilbao and the other three in 
the Government arsenals. In addition to the works 
at Bilbao [there are two other concerns in Spain em- 

jloyed on Government work; one, La Maquinista 
errestre Maritima, of Barcelona, who are at present 
constructing engines for several warships, and the 
other, Messrs. Portilla, White, and Co., Sevilla, 
who are engaged in the manufacture of guns and 
mounting. 

Martinez Rivas Palmer secured the contract for 
three twin-screw belted cruisers with protected decks 
on June 1, 1889, and one of these was launched on 
August 30 by the Queen with great ceremony. The 
following are a few of the leading particulars of these 
vessels : 


Length, over all ... re ee 364 ft 

* between perpendiculars 340 ,, 
Breadth, extreme... ... So 65 ,, 
Depth moulded to upper deck... =o 38 ,, 
Displacement at 21 :t. 6 in. mean 

draught ... oe ae Ret 7,000 tons 

Total indicated horse-power ... 13,300 
Speed sé. me 20 knots 


The diameters of the cylinders are as follows: High- 
pressure, 42 in.; intermediate, 62 in.; and low-pres- 
sure, 92 in., each adapted to a stroke of 46 in. Steam 
will be generated in six boilers, four double-ended, 
15 ft. 3 in. in diameter and 16 ft. 3 in. long, and two 
single-ended, 15 ft. 3in. in diameter by 10 ft. 6 in. 
long, having in all 40 ribbed furnaces 3 ft. 6 in. long. 
The total heating surface is 25,918 square feet, and the 
total tube surface 22,273 square feet; steam pressure 
150 lb. to the square inch. The armament will con- 
sist of two 28cm. guns mounted in barbettes; ten 
14 cm. broadside guns; eight 6-pounder guns ; eight 
Hotchkiss quick-firing guns ; eight torpedo tubes ; 
small guns in tops. To these larger guns we will refer 
in detail later. 

The contract was decided after a keen competition 
with several well-known firms, and was intrusted with 
Martinez Rivas Palmer, partly on account of the 
large and successful experience of Sir Charles M. Pal- 
mer, Bart., M.P., the eminent chief of the Jarrow 
Shipbuilding and Engineering Works, and partly to 
the large resources and splendid launching facilities on 
the extensive estate of Sr. Don José M. Martinez de 
las Rivas, a large employer of labour, as he owns the 
famous Mudela Iron Works and extensive iron mines. 
He has a great interest in the development of native 
labour. 

The contract stipulates that only 25 per cent. of 
foreign labour may be empioyed, and that the materials 
for the hull and engines must be obtained in Spain. 
The first ship must also be completed under very 
heavy penalties in two years from the date on which 
the contract was signed. The erection of buildings 
and machines was included in this time as well as 
the organisation and education of the workmen. As 
the contract also stipulated that all the auxiliary ma- 
chinery for the three cruisers, including feed pumps, 
circulating pumps, bilge and fire pumps, ash hoists, 
must be made in Spain, thes: will be constructed 
entirely by Martinez Rivas Falmer. Notwithstand- 
ing the difficulties which had %o be encountered, the 
first ship was launched in the remarkably short 
time of thirteen working months from the signing 
of the contract. The progress made is all the more 
remarkable as only 10 per cent. of English labour has 
been employed, and therefore reflects great credit on 
Mr. J. P. Wilson, the manager of the shipyard, who 
has had very large experience in British shipyards, 
and who was for several years general manager 
at Messrs. Thomson’s Clydebank establishment. The 
short period taken in constructing the first vessel to fit 
her for launching indicates the complete character of 
the plant, as well as the effective organisation of labour. 





To the machinery in the yard we referred at some 
length in a previous article.* Since that time, how- 
ever, the works have been largely developed. 

The shipyard shops are fitted up with all modern 
appliances and are most complete in every way, due in 
great measure to the Government insisting on all the 
work for the cruisers being made in Spain. 

Large sheer legs for putting machinery, &c., on 
board after launching of vessels, capable of lifting 100 
tons, have been erected. These were constructed by 
Messrs. Hanna, Donald, and Wilson, Paisley. A 
large dry dock, which is in course of construction, is 
almost completed. The dimensions are: 470 ft. long 
by 73 ft. wide at the entrance, with a depth of 
water at the sill at ordinary tides of 22 ft.6in. The 
walls of the dock are made of large cast-iron cylinders 
sunk toa great depth, and afterwards filled up with 
concrete. Powerful centrifugal pumps will be supplied 
for discharging the water. This dock has been de- 
signed and constructed under the superintendence of 
Mr. John Thomson, Newcastle. 

The new steel works, which are, being laid down, will 
occupy an area of about 8 acres, and the experience of 
recent years in the art of steelmaking is being applied 
to the arrangement and disposition of the ma- 
chinery and el Rolls will be laid down 
capable of making plates 12 ft. wide. The capacity 
of the works is expected to be about 50,000 tons per 
year. This department is under the direction of Mr. 
A, Tilley, late of the Barrow Hematite Steel Company, 
Limited, Barrow-in-Furness. 

The manager of the engine department is Mr. James 
McKechnie, who previously held the position of de- 
signer and assistant manager to the famous firm of 
Messrs. J. and G. Thomson, Limited, and was inti- 
mately associated with the design and construction of 
all the high-speed and successful work turned out by 
that firm, including the engines and boilers of the 
Royal Spanish cruiser Reina Regente and the high- 
speed Royal Spanish torpedo boat El Destructor ; also 
the engines and boilers of the Inman Company’s steamers 
City of Paris and City of New York, which are each of 
20,000 indicated horse-power and have a speed of 20 
knots. Before Mr. McKechniejoined the firm of Martinez 
Rivas Palmer, the engine works were only projected 
on a small scale, but since his appointment the 
various departments have been largely extended 
and reorganised. Indicative of the rapid pro- 
gress made, it many be mentioned that, although 
the machinery was ordered in November last, both 
the engines and boilers are already well advanced 
in construction ; four cylinders have been cast, the 
columns and soleplates are all machined, bolted, and 
fixed in position, and most of the steel castings and 
forgings have been received. It is expected also that 
the work will be completed about three months before 
the contract time. 

The engine works consist of five bays, two for the 
erecting and machine shops, one large and one sinall ; 
and two for the boiler shop, one large and one small ; 
while the fifth contains the pattern-shop, tool-fettling 
department, and stores, and acts partly as a shed for 
covering the boilers which supply the steam for the 
shop engines. The two main bays are 48 ft. wide, the 
smaller bays 33 ft. wide, and the bay in which the 
aoe cgey 4 is situated is 42 ft. wide, all having a 

ength of 280 ft. Adjoining these, but running at right 
angles although forming a portion of the same building, 
are situated the brass and iron foundries, coppersmiths’ 
department, and bolt and rivet factory. The iron 
foundry is 240 ft. long by 48 ft. wide, by 27 ft. to 
under side of crane girders. The brass foundry is 
120 ft. long by 37 ft. wide by 18 ft. high to under side 
of crane girders. The copper smithy is 120 ft. long 
by 37 ft. wide. In the engine and boiler shops are 
two 40-ton and two 10-ton overhead travelling cranes 
driven by independent engines. The brass foundry 
has an overhead crane of 10 tons driven by rope gear- 


au the buildings are so arranged that the work 
in its rough state passes from the foundries to the 
shops at the one end and goes forward by successive 
stages until it passes out at the other end completed, 
thereby reducing to a minimum the cost of handling 
the material. 

We shall only refer to a few of the principal ma- 
chines, as we hope later to describe them more in 
detail. The heaviest of these are in the large bay of 
the machine shop. There is a massive vertical boring 
machine capable of boring cylinders up to 120 in. in 
diameter ; a heavy horizontal planing machine capable 
of planing surfaces 16 ft. long by 7 ft. broad by 6 ft. 
high; a compound vertical and horizontal planing 
machine capable of planing surfaces 16 ft. long by 
10 ft. wide; a powerful and heavy 9-ft. clutch lathe 
which is capable of turning the heaviest crankshafts, 
or doing any large surface work; and a large hori- 
zontal boring machine, which is also capable of screw- 
cutting ; the working arm can be raised to a height 
of 12 ft., and horizontally to a distance of 15 ft., and 
the table is 15 ft. long by 12 ft. wide. There is 


* See ENGINEERING, vol. xlviii., page 504. 





also a powerful and heavy lathe being made by the 
firm of Sir Joseph Whitworth and Co., Manchester. 
This machine will be about 60 ft. long, and will have 
four headstocks, two fixed and two loose; it has 
six tools which can be worked either simulta- 
neously or independently. It is capable of turning 
up shafting from the rough forging up to 25 in. in 
diameter. The smaller bay is filled with slotting, 
planing, and boring machines, also a large number of 
small lathes and a variety of special machines for 
special work. 

In the boiler shop the principal machines are: 
Hydraulic plate-flanging machine capable of flanging 
an entire tubeplate 7 ft. by 3 ft. by { in. thick at one 
operation ; and two pairs of plate rolls, one pair ver- 
tical and the other horizontal. The vertical rolls are 
for bending heavy plates up to 1} in. thick, and 
capable of taking in a width of 10 ft. 6 in. ; the smaller 
rolls being for plates up to # in. thickness, with a width 
of 8 ft. There is alsoa plate-planing machine capable 
of planing simultaneously the side and end of plates up 
to 30 ft. in length, with a width of 8 ft. ; a hydraulic 
rivetting machine capable of rivetting boiler shells up 
to 16 ft. in diameter, and any length, and suitable forthe 
heaviest steam pressures that may be carried ; an ellip- 
tical boring machine capable of boring elliptical and 
round holes up to a diameter of 5 ft., and of boring both 
vertically and horizontally ; a shell drilling machine 
capable of boring shells of boilers 16 ft. in diameter 
and 19 ft. long; three radial drilling machines with 
radii of 6 ft. ; multiple drilling machine capable of 
drilling four tube holes simultaneously ; punching and 
shearing machines. The plate furnace, the door of 
which opens into the smaller bay, is capable of taking 
in a plate 11 ft. wide. The hydraulic machinery in 
this ey is connected with an accumulator working 
to 1500 lb. per square inch. 

In the iron foundry there are two cupolas—one 
capable of melting 9 tons and the other 6 tons per 
hour—three drying stoves, special sand-sifting ma- 
chines, &c., and a powerful engine for driving the two 
cupola fans. There is also a hydraulic lift for raising 
the metal and coke to the charging platform. The 
casting pit is 28 ft. long by 18 ft. wide, with a depth 
of 10 ft. 6 in., and is lined with concrete. 

The brass foundry has an air furnace capable of 
melting 6 tons of metal. The casting pit in this 
foundry is 14 ft. long by 10 ft. deep. 

The principal machines’ in the pattern-shop are: 
Wood-planing machine; a lathe with 16ft. bed, and 
having double headstocks which enable it to be used 
either as asingle lathe or two lathes ; a variety wood 
worker; a band saw; circular saw ; and a special grind- 
stone for machine irons. 

Situated above the machines in the smaller bay of 
the fitting shop, and near to the brass foundry, is the 
iron and brass finishing shop. This shop is 98 ft. 
long by 31 ft. wide, and has a wing 74 ft. long by 
36 ft. wide. Amongst the machines in this shop are 
eight 7-in. lathes, four 10-in. lathes, radial drilling 
machine capable of tapping and studding, screwing 
machines, and a ferrule-making machine. The com- 
munication between this shop and the floor of the 
fitting shop is by means of an hydraulic lift. 

The bolt, nut, and rivet factory has an area of about 
3000 square feet, and has a gallery 52 ft. long and 
15 ft. wide. This factory is fitted up with the most 
improved bolt, nut, and rivet-making machines, 
screwing machines, tapping machines, and lathes, so 
that all kinds of bolts and nuts are both made and 
screwed in this department. 

The copper smithy contains four fires, Root’s blowers, 
steam hammers, pneumatic hammers, portable anvil; 
hollowing machines, and several special machines, &c. 

One of the economical features of the place is a 
a shop, which contains grinding stones of 
arge diameter and buffing machines, and in connection 
with it isa tool smithy containing a small steam ham- 
mer and several fires. The tools which require to be 
dressed are passed from the lathes to the tool smithy 
and afterwards to the grinder, where they are prepared 
for use at the different machines. This system enables 
the lathes to be kept constantly at work, as the tools 
being provided it is not necessary that the machine 
men should leave their machines at any time to grind 
their tools. There is also a testing department, in 
which there will be placed a 50-ton testing machine 
capable of making tensile, crushing, and bending tests. 
This has been ordered from Messrs. Joshua Buckton 
and Co., Limited, Leeds. 

The entire works are lighted by electricity on the 
Brush system, with the exception of the offices and the 
brass finishing and pattern shops, which are lighted 
with incandescent lamps on the Morley-Victoria alter- 
nate current system. The arc lamps are 37 in number 
and have a candle power of 600 each. 

It has also been arranged to add to this extensive 
establishment a 2000-ton hydraulic forging press, 
capable of making the heaviest shafting, and equal to 
making forgings for 100-ton guns, also to do armour 

lates if required. The contract for this press has 
en placed with Sir Joseph Whitworth and Co., Man- 
chester. The building in which this will be placed will 
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be about 200 ft. long and 60 ft. wide; and attached to 
it will be a separate bay in which it has been arranged 
to place the engine smithy, the present smithy being 
only a temporary erection. This will also be 200 ft. 
long, and 45 ft. wide, and will be fitted with all appli- 
ances, including steam hammers and hydraulic cranes. 

The Ordnance Works occupy a superficial area of 
about 5000 square yards distributed in four bays. The 
centre bays are 269 ft. long by 49 ft. 3 in. wide, and 
the two outside ones are the same length, but 32 ft. 9 in. 
wide. One of the side bays is devoted to the construc- 
tion of the pieces for gun locks and for the smaller 
pieces of the gun carriages. For carrying out this 
work there are about thirty machines, amongst which 
are lathes, shaping machines, drilling machines, mill- 
ing machines, &c., and a 10-ton overhead travelling 
crane. The other side bay will be devoted to making 
the powder cases and other effects which do not re- 
quire mechanical work. Of the two central bays, 
one contains machines for the construction of guns of 
large calibre and the other for medium-sized guns, 
besides which there are some special machines for the 
construction of carriages, and a 50-ton overhead tra- 
velling crane in each. 

Outside these works another small shop has been 
constructed for forging purposes, in which a steam 
hammer will be laid down. The steam is supplied by 
three boilers, each feeding a high-pressure engine of 
60 horse-power. 

The guns, which are to be made at the Astilleros 
del Nervion for the armament of the three cruisers, 
are as follows: Six of 28 centimetre and thirty of 14 
centimetre. The two 28-centimetre guns, ten 14 
centimetre, eight 57 millimetre Nordenfelt’s system 
for each cruiser are to be manufactured by the Placencia 
de las Armas Co. The 28-centimetre guns are to be 
fitted up in barbette turrets fore and aft, and those 
of 14 centimetre are to be in the upper deck, four of 
them being built to fire in a position parallel to the 
keel, the 57 millimetre Nordenfelt in the battery, and 
the mitrailleuse in the ‘‘ cofa.” 

The 28 centimetre and 14-centimetre guns are to be 
of General Hontoria’s system, and the principal de- 
tails of these are as follows : 


28-Centimetre Guns. 


Calibre in the ‘‘ campos” “4 .. 280mm. 
Weight of gun .. 33 tons 
Total lengt “es . 10,310 mm. 
Length of the bore i 9,787 ,, 

“s »» _ rifled part waa een are 
Number of riflings si ins 70 
Depth - se ae 1.5 mm. 
Weight of perforating projectile 320 kilos. 
Powder charge ... bite eae | | ee 
Class of powder .. .. .. .. PLP. SB. 
Penetration in iron plate at the mouth 748 mm. 

” ” ” ” 000 m. 677 ” 

” ” ” ” 2000 ” 614 ” 

” ” ” %9 4000 ” 505 ” 

” ” ” ” 6000 ” 414 ’ 
Energy at the mouth ss 6268 TM. 

HE - per kilo. ... 0.19 T.M. 
14-Centimetre Guns. 
Calibre in the ‘‘ campos” 140 mm. 
Weight of gun 4200 kilos, 
Total lengt 5154 mm. 
Length of bore... 4879 ,, 

a »» rifled part 3e8 jo RR sa 
Number of riflings ad ots oe 35 
Depth of riflings ... ia Be 1 mm. 
Weight of perforating projectile 40 kilos. 
Powder charge ... a 3 ww .,, 
Total energy at the mouth . 7aT.M. 
Energy per kilo. of gun... as ate © Ckeegg 

The system of construction of these guns is that of 


a tube, a jacket, and a series of rings placed with the 
‘*serrage” so general and convenient, and with the 
necessary dispositions to prevent the transversal 
breakage. The carriages for the 28-centimetre guns 
will be hydraulic, as well as the apparatus for the 
ammunition service, sighting, &c. Those of the 14-cen- 
timetre guns will have hydraulic brakes of constant 
resistance with automatic return to battery, mecha- 
nical dispositions for the sighting in the horizontal and 
vertical planes, and hydraulic arrangements to return 
the gun from battery when it may be required. 

The Director of the Ordnance Works, Lieut.-Colonel 
Don R. Albarran belongs to the Spanish Marine 
Artillery Corps, in which he has served since 1864, and 
since 1869 he has, as an officer, filled several important 
positions, and been on different commissions in 
England, France, Germany, Austria, ltaly, Belgium, 
Holland, and Portugal, all of them connected with 
services for the torpedoes and artillery. 

The supervision of the work for the cruisers on 
behalf of the Government is under the direction of 
Don Benito de Alzola, who is chief of the resident 
commission at the works of Martinez Rivas Palmer. 
He was formerly one of the principals in the direc- 
torate of materials at Madrid, and isa well-known and 
experienced naval architect. 

When the other extensions which are being projected 
are completed, Spain will be in possession of an arsenal 
equal to any demand the country may make upon it. 





From its protected position it is free from any attack 
by sea during the time of war. In view of the many 
auxiliary industries which are springing up, Bilbao, 
as an industrial and naval port, will be one of the 
most important in Spain. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
_ Glasgow Pig-Iron Market.—A_ feverish tone prevailed 
in the pig-iron warrant market last Thursday, in conse- 
quence of the uncertainty of the result of the dispute 
among the blast furnacemen, who were threatening to go 
on strike in the event of their demands as to re-arrange- 
ment of the working hours and pay for the same being 
refused. There was an advance of 2d. per ton in the 
price of Scotch iron in the forenoon, but the market 
closed at Wednesday’s final quotations. Cleveland iron 
also opened firmer in price, but went back, and a 
firmer tone was shown by hematite iron. The closing 
settlement prices were—Scotch iron, 49s. 14d. per 
ton ; Cleveland, 45s. 9d.; hematite iron, 56s. 6d. per 
ton. Friday’s market was very irregular, and for a time in 
the forenoon the ‘‘ring” seemed almost to be on holiday. 
The opening price for Scotch iron—49s.—marked a fall of 
lid. ton from the previous day’s close, and as there was 
but little support forthcoming the price dropped away to 
48s. 10d. per ton, at which the market closed. There was 
an advance of 14d. per ton on the price of Cleveland iron, 
but hematite iron me 33d. cheaper. Quite a change 
came over the market in the afternoon. Hopefulness 
superseded the morning’s dull tone, and prices rose faster 
than they fell. After the smaller operators had squared 
their accounts for the week-end, prices relapsed a little, 
but still the tone was fairly firm. Business was done 
in Scotch at 48s. 10d. to 49s. 14d. cash, and back to 
49s. 04d., and the settlement prices were—Scotch iron, 
49s. per ton ; Cleveland, 45s. 9d. ; hematite iron, 56s. 14d. 
perton. There was a somewhat stronger feeling in the 
market on Monday, and a large amount of business was 
done :in the forenoon, and generally at firmer prices, up 
to 49s. 24d. ye ton cash being obtained for Scotch iron, 
of which 1d. was subsequently lost. A further advance 
was gained in the afternoon when it became known that 
the miners of Hamilton and adjacent districts had_re- 
solved to put in a demand for an advance of wages. The 
closing settlement prices were—Scotch iron, 49s. 44d. per 
ton ; Cleveland, 46s. 14d. ; hematite iron, 56s. 9d. per ton. 
It was reported during the day that the blast furnacemen 
at Shotts and Coltness Iron Works had given in their 
notices to cease work on the existing terms. The better 
feeling as to prices that prevailed on Monday, con- 
sequent upon the action jof the miners and the blast 
furnacemen, was still more marked on Tuesday fore- 
noon, and for a time the market was quite buoyant. 
At the opening the price of Scotch iron was 49s. 5d. per 
ton, at which a lot of 20,000 tons is said to have been 
offered, but nobody would take it. Towards the close 
the ‘‘ bears” became very active, and under offers of 
heavy sales the price gave way ; but still the close of the 
forenoon market showed an advance of 1d. per ton on the 
preceding day’s closing quotations. Under the influence 
of some free buying 7 a ‘‘ bull” operator at the opening 
of the afternoon market, the price of tch warrants 
advanced to 49s. 74d. per ton, but eased off again to 
49s. 6d., afterwards again firming up 1d. more per 
ton. A big advance in the price of Cleveland iron 
was announced during the day by a few holders in 
whose hands the stock has accumulated, but brokers 
preferred {to leave that commodity severely alone. 
At the close the settlement prices were: Scotch iron, 
49s. 74d. per ton; Cleveland, 47s. 14d. (1s. up); hema- 
tite iron, 57s. per ton. The fact that the ironmasters 
were to meet to-day to come to a decision regarding the 
furnacemen’s demands controlled the operations of the 
iron “ring” this forenoon. A firm tone prevailed at the 
opening, but weakness afterwards set in, and the price of 
Scotch iron declined 24d. per ton from the top price paid. 
Business was done down to 49s. 64d. cash, sellers over. 
Hematite iron was firm at an advance of 44d. per ton. 
No business wasjdone in Cleveland iron. The tone firmed 
up again in the afternoon, business being done up to 
49s. 114d., the close being sellers at 49s. 11d. per ton cash, 
with sellers wanting 4d. more. The following are the 
current quotations for several No. 1 brands of makers’ 
iron: Glengarnock, 60s. 3d. per ton; Clyde, 60s. ; Gart- 
sherrie, 61s.; Summerlee, 62s. ; Calder, 63s.; Colt- 
ness, 64s; Shotts and Carron (at Leith and Grange- 
mouth respectively), 63s. per ton. There are still 
78 blast furnaces in actual operation, as compared with 83 
at this time last year. Eight are making basic iron, 27 
are working on hematite ore, and 43 are making ordina 
iron. Last week’s shipments of pig iron from all Scotc 
ports amounted to 10,290 tons, against 11,533 tons in the 
corresponding week of last year. They included 150tonsfor 
the United States, 1062 tons for Canada, 277 tons for France, 
280 tons for Italy, 686 tons for Germany, 775 tonsfor Russia, 
smaller quantities for other countries, and 5108 tons coast- 
wise. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 661,855 tons yesterday 
afternoon, as compared with 665,841 tons yesterday week, 
thus showing for the week a decrease amounting to 3986 
tons. Last week’s imports of Cleveland pig iron into 
Grangemouth amounted to 7390 tons, kina for the 
year a total of 112,990 tons, being7a decrease of 103,116 
tons. 


Malleable Iron and Steel Trades.—The recent advance 
in the price of malleable iron is well maintained, and the 
quotations are now something like the following ; Lowest 
grade of common bars, 6/. 7s. 6d. per ton; second grade, 
61. 10s. ; highest grade, 6/. 12s. 6d. ; best bars are 10s. per 
ton higher ; nail rods are quoted at 7/. per ton, hoops at 





7l. 5s., and sheets at 8/.—all less the usual discount of 5 
per cent. Of late there have been inquiries from Liverpool 
and other parts of England. There is a somewhat brisk 
inquiry for steel, for which the following are the current 

uotations: Angles, 6/. 5s. per ton; bars, 7/. 5s. to 7/. 10s.; 
ship plates, 7. ; boiler plates, 77. 15s. to 87. 


Steel Company of Scotland.—In their report for the year 
ending July 17, 1890, the directors of the Steel Company 
of Scotland state that the past year’s sales exceeded in 
value those of any previous year by as much as 250,000/., 
and the revenue might have been much greater but for 
irregularities among, and troubles with, the workmen. 
At the Hallside Works there was expended on capital 
the sum of 9682/., and at the Blochairn Works the sum of 
40,5197. Four new melting furnaces were erected at 
Blochairn during the year, where the productive power 
has been increased by about 800 tons of ingots weekly, 
that of the whole works being now about 2500 tons per 
week ; and the total producing capacity of both works is 
now about 260,000 tons of ingots per annum. The sum 
of 15,8887. 6s. 1d. which was received from the Forth 
Bridge Company as the result of the decision given in the 
House of Lords on the Steel Company’s appeal in an 
action at law, has been carried to the credit cr the reserve 
fund account, and negotiations are proceeding for a final 
settlement of the company’s whole claim for damages, 
calculated on the principle established by House of Lords 
decision. 

Caledonian Railway Company’s New Extension Scheme 
for Edinburgh.—The agents of the Caledonian Railway 
Company have just transmitted to the Town Council of 
Edinburgh plans and details of their schemes for a line to 
the east end of Edinburgh and to Leith. The company 
suggest the scheme of last year in an altered form, the 
line to run on a level with the Waverley Market, which 
pee dh ae to purchase. As an alternative, it is sug- 
gested that the tunnel should run under West Princes- 
street Gardens promenade (which lies at the base of the 
street embankment) till it reaches the Mound, where it 
will Ba along under the south side of Princes-street to 
the Waverley Market. The continuation to Leith will be 
very much the same as proposed last year. This commu- 
nication is not to be considered by the Town Council 
until the extension scheme of the North British Railway 
Company can be taken along with it. The matter was 
mentioned at yesterday’s meeting of the Town Council, 
and notice of a very comprehensive motion on the sub- 
ject was given by two influential members acting in 
concert. 


Edinburgh and District Water Supply.—The works 
committee of the Edinburgh and District Water Trust 
have unanimously resolved to appoint as advising engi- 
neers, in connection with their pruposed additional supply 
schemes, Mr. Hill a to the Manchester Corpora- 
tion, and Mr. J. M rale, engineer to the Glasgow Cor- 
poration Water Commissioners. 


Railway Telegraph Engineers.—On the 16th and 17th 
of this month, the Society of Railway Telegraph Engi- 
neers, coming from all parts of the kingdom, will hold 
their annual session in the Edinburgh Exhibition. They 
will also pay a visit to the Forth Bridge. 


New Drainage Scheme for Bathgate.—Messrs. Leslie and 
Reid, civil engineers, Edinburgh, have devised a new 
drainage scheme for the town of Bathgate, which is so 
intimately connected with the history of the mineral 
oil industry. Messrs. Nimmo and Cowpar, Edinburgh, 
are the contractors, their tender being 4008/. 15s. 7d. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Barnsley Town Council and Electric Lighting.—At the 
meeting of this council yesterday proposals in connection 
with the improvement of the Harvy Institute Buildings, 
and for obtaining the electric light were brought forward. 
It was resolved ‘‘ that the town clerk be directed to apply 
to the Local Government Board for their sanction to 
borrow the sum of 23,000/. required for electric lightin 
pur , and that Mr. Holmes be appointed electrica 
engineer during the construction of the electric lighting 
plant, and also for three months after its completion. 


John Brown and Company (Limited).—The directors of 
this company have intimated to the shareholders that 
they do not intend to make any immediate issue of the 
new capital authorised by the special resolution passed 
at the annual meeting, and confirmed a few weeks later. 
The certificates for the existing 100/. ordinary shares are 
now being exchanged for new certificates in accordance 
= the scheme of subdivision approved by the share- 

olders. 


The Steel Smelters.—A meeting of steel smelters has 
been held in Sheffield to hear an address from Mr. John 
Hodge, of Glasgow, general secretary to the Steel 
Smelters’ Association. It was stated that the Sheffield 
members of the Steel Smelters’ Association showed very 
little energy in their endeavours to better their condition, 
and that Sheftield would be looked after more during the 
next few months than it had been of late. A hope was 
expressed that this branch of the Steel Smelters’ Associa- 
tion would soon recover its reputation as being one of the 
most progressive in the three kingdoms. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppDLEsBRouGR, Wednesday. 
The Cleveland Iron Market.—Yesterday the weekly 
market was very numerously attended. The opening 
was flat, but encouraging reports from other iron centres 
had a beneficial effect upon the Cleveland market and 
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business soon became brisk. A good deal of iron changed 
hands. The somewhat unfavourable Board of Trade 
returns, so far as iron is concerned, did not appear to 
influence the market at all. Nearly everybody connected 
with the trade spoke hopefully of the future. There was 
considerable disposition to buy for forward delivery, 
but sellers were not at all inclined to do business 
ahead, as they believe that better prices than those now 
quoted will rule before long. At the opening of the 
market a small business was recorded at 46s. 3d. for 

rompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron, 

ut the price was quickly raised to 46s. 6d., and that 
figure was readily paid. As the day wore on prices con- 
tinued to improve, and at the close of the market mer- 
chants and makers alike were not disposed to sell No. 3 
for prompt delivery under 47s, The quotation for foundry 
iron was 44s, 3d., but a small transaction was recorded at 
as high a figure as 45s. The former, however, was the 
eneral quotation. Makers were willing to accept 49s. 6d. 
Geile, tleveiond pig. Middlesbrough warrants advanced 
in price, but the amount of business done in them was not 
large. They opened at 46s. 6d. and closed 47s. 14d. cash 
buyers. To-day the market was quiet but steady. No.3 
was 46s. 9d., and Cleveland warrants at the close were 
47s. cash buyers. It is unfortunate that once more the 
difference between Scotch and Cleveland iron is only 3s. 
Unless it becomes a little larger we may expect to see 
shipments to Scotland fall away a good deal. The 
demand for hematite pig iron is only moderate, and the 
output is pretty large. Sicot 57s. is the price of makers’ 
mixed numbers of east coast brands. 


Manufactured Iron and Steel.—The former of these two 
important branches of the staple industry continues to 
improve in a very slow but most satisfactory manner. 
Nearly all the establishments in the north have booked 
orders recently, which will keep them going for a month 
or two, and inquiries concerning new work are still very 
numerous. Producers regard prospects for the future 
as "tig and several of them will not enter into any 
further contracts at present, stating that they are 
sanguine of higher rates ruling shortly than those 
that are now quo’ Some surprise was caused at the 
beginning of the week, when it was learned that 
the Bowesfield Tron Works, Stockton, were closed, as 
they had kept going all through the bad times, and _it 
was known that they had recently booked orders. We 
learn that the suspension of work is only temporary, and 
that operations will be resumed within a few days. The 
Bowesfield employ about 500 hands and turn out a good 
deal of ship and boiler plates. Some producers have put 
up their price of ship-plates to 6/. 5s., but others are 
willing to do business at 6/. 2s. 6d., which is 2s. 6d. above 
last week’s quotation. As a matter of fact the former 
figure has been paid less 24 per cent. Ship angles are 
6l. 15s., and common bars 6/., all less the usual discount 
for cash. The steel trade is steady but prices do not im- 
prove much. Makers, however, speak more hopefully of 
the outlook than they did alittle whileago. Heavy rails 
might; still be bought at 5/., but one or two sellers ask 
5l. 2s. 6d. Some producers now ask 6/, 15s. for ship- 
plates, but 6/. 12s. 6d. would not be refused by most firms. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Prices of steam coal have ruled firm. The 
best descriptions have made 14s. 6d. to 15s, 3d. per ton 
and good dry coal 13s. 6d. to 14s. per ton. Patent fue 
has been in steady demand at 13s, 9d. to 14s. 3d. per ton. 
A fair business has been passing in house coal; No. 3 
Rhondda has made 13s. 6d. to 14s. per ton. There has 
been a well-sustained demand for both foundry and fur- 
nace coke; the former has made 22s, to 23s. per ton, and 
the latter 19s. to 20s. per ton. The condition of the manu- 
factured iron and steel trades is satisfactory; the 
Cyfarthfa and Dowlais works are occupied with some 
large orders for steel rails. Heavy section steel rails have 
made 5/, 5s. to 5/. 10s. per ton, and light section ditto 
61, 5s. to 8l. 15s. per ton. 


Hotwells and Avonmouth Railway.—The Hotwells and 
Avonmouth Railway (late the Bristol Port and Pier) was 
worked on Monday for the first time by the Great Wes- 
tern Railway Company, which appears to have under-esti- 
mated the requirements of the traffic. 


The Electric Light at Bristol.—A committee appointed 
by the Bristol Town Council to visit certain parts of the 
country in search of information as to the electric light, 
has presented its report. The last town visited was 
Bradford, in Yorkshire, where the Town Council owns 
both the gas and the electric light, but only uses the 
latter for private lighting, i.¢., supplies it to hotels, shops, 
&c., but continues to light the streets by gas. Thereis a 
fine installation at the Midland Railway Station, and 
hotel in Bradford, put in by the railway company itself. 
The committee has recommended that the Bristol Town 
Council shall take electric lighting into its own hands. 
The committee further suggests that from fifty to seventy 
1000 candle-power arc lamps should be erected in the 
main streets of the area comprised between Templemeads 
and the Victoria Rooms, and College Green and Old 
Market-street. 


Swansca.—The imports for the first eight months of 
this year were 409,062 tons, as compared with 439,438 tons 
in the corresponding period of 1889, The exports for the 
first eight months of this year were 1,467,125 tons, as com- 
pared with 1,357,370 tons in the corresponding period of 
1889. The imports in August were 49,903 tons, as com- 
pared with 59,096 tons in August, 1889. The exports in 
August were 196,680 tons, as compared with 186,022 tons 
in August, 1889. 

South Welsh Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in August were; 





Cardiff—foreign, 527,489 tons; coastwise, 71,942 tons. 
Newport—foreign, 182,996 tons; coastwise, 90,717 tons. 
Swansea—foreign, 86,734 tons; coastwise, 64,548 tons. 
Llanelly—foreign, 12,523 tons; coastwise, 9203 tons, 
making an aggregate of 809,742 tons foreign and 236,410 
tons coastwise. The exports of iron and steel were: 
Cardiff, 993 tons; Newport, 11,148 tons ; Swansea, 667 
tons; and Llanelly, nil, making a total of 12,808 tons. 
The exports of coke were: Cardiff, 8463 tons; New- 
port, 117 tons; Swansea, 1472 tons; Llanelly, nd; 
making a total of 10,052 tons. The exports of patent 
fuel were: Cardiff, 14,389 tons; Newport, 4268 tons ; 
Swansea, 37,150 tons; Llanelly, ni/; making a total of 
55,799 tons. The aggregate exports of coal from the four 
principal Welsh ports in the first eight months of this 
year were: Cardiff, 6,933,210 tons ; Newport, 1,893,625 
tons ; Swansea, 1,075,541 tons; Llanelly, 153,791 tons; 
making an aggregate of 10,056,167 tons. The aggregate 
exports of iron and steel were : Cardiff, 41,072 tons ; New- 
port, 71194 tons; Swansea, 58834 tons; Lianelly, 31204 tons, 
making an aggregate of 147,1954 tons. The aggregate 
exports of coke were: Cardiff, 66,127 tons ; Newport, 
1112 tons; Swansea, 81564 tons; Llanelly, ni/; making 
an aggregate of 75,3954 tons. The aggregate exports ‘of 
patent fuel were: Cardiff, 143,452 tons; Newport, 
33,302 tons ; Swansea, 253,475 tons; Llanelly, nil ; mak- 
ing an aggregate of 430,229 tons. 


Newport.—A decline in the trade of this port—and 
especially in the exports of coal and iron—having been 
noticed during the last two years, a commitee has been 
appointed to report upon the subject. The committee 
comprises representatives of the Newport Town Council, 
the Newport Harbour Commissioners, the Newport Ship- 
owners’ Association, the Monmouthshire Chamber of 
Agriculture, and the Newport Chamber of Commerce. 





MISCELLANEA. 
Ir is only nowpointed out that while Heligoland has 
been ceded to Germany the lighthouse remains the pro- 
perty of the Trinity House. 


The Greenwich authorities are memorialising the Prince 
of Wales and Admiralty to have the Naval Exhibition 
held there, as the place ‘‘ from its historical associations 
with the British Navy is so well suited for that purpose.” 


The Nicaragua Canal Construction Company have pur- 
chased the Slavin outfit at Colon, consisting of seven 
dredgers, fifteen lighters, and a large quantity of tools, 
machinery, and supplies. These wi all be removed at 
once to Greytown. 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom, for the week endin 
August 31, amounted, on 16,230? miles, to 1,586,352/., an 
for the corresponding period of 1889, on 16,093 miles, to 
1,512,288/., an increase of 137? miles, or 0.8 per cent., and 
an increase of 74,064/., or 4.8 per cent. 


The new catalogue of the Phosphor-Bronze Company, 
Limited, of 87, Sumner-street, Southwark, S.E., which 
will shortly be issued, contains descriptions of the speciali- 
ties of this company. Amongst these are included, as 
well as the alloy of which the company bears the name, 
antifriction metals, silicium bronze wire, and the now 
well-known Bull metal. 


The White Star Royal Mail steamship Britannic, 
although running for the past eighteen years, has just 
recorded her fastest passage. She took her departure on 
the 27th ult., at 1.40 p.m., from Sandy Hook, and arrived 
off Roche’s Point on the 4th inst. at 4.30 a.m., making 
her run across the Atlantic (2812 miles) in 7 days 6 hours 
55 minutes. During the passage north-westerly winds 
were experienced until the last two days, when it blew 
from the south-west. 


The Board of Trade returns indicate that the value of 


goods imported in August was 314 millions sterling, 4.1] b 


per cent. less than in August, 1889, but 4.3 per cent. more 
than in August, 1888; for eight months 271} millions 
rey 2 per cent. less than last year and 8.3 per cent. 
more than in 1888, The month’s exports are valued at 
over _ mnillions, 6.6 per cent. more than in the same 
month last year, and 7.4 per cent. of an increase over 
1888 ; and forthe eight months 174.69 millions sterling, 
increases on the two preceding years of 7.2 and 12.6 per 
cent. respectively. 


The Anson, one of the latest first-class battleships of 
the Admiral class, was docked after the naval mancuvres 
for a casual overhaul, when it was found that the ship’s 
shafts at the time were defective as regards both coupling 
bolts and the frame bearings. Two of the coupling bolts 
were broken, while the others were considerably worn, 
and the shafting was not in line on the port side. The 
coupling bolts also were much worn. It is regarded as 
fortunate that these were discovered, as there was a pos- 
mand of the shaft giving way under steam with serious 
results. 


At Chatham Dockyard preparations are being made 
for the construction of the armoured battleship Barfleur, 
14, 10,500 tons, 13,000 horse-power, which is to be at Jonce 
commenced. The Barfleur, which is intended to be 
classed as a second-class twin-screw battleship, will in 
many particulars be the most powerful, both for offensive 
and defensive purposes, of any vessel of the same descrip- 
tion yet constructed. In tonnage displacement the 
Barfleur will exceed any second-class battleship yet built. 
Should the work be carried on uninterruptedly, the Bar- 
fleur may be expected to be ready for launching by the 
end of the approaching year. 


Mr. Deacon, engineer of the Vyrnwy Water Works, on 
Tuesday last, at the meeting of the Liverpool Water 
Committee, reported that as regarded the construction of 





the aqueduct tunnel under the Mersey, during the past 
week the work of the contractors had to some extent been 
delayed from two different causes. First, the strike of 
the Shropshire Union Railway and Canal Company’s 
men had resulted in some of the segmental castings for 
the Lancashire shaft, which were despatched on the 23rd 
ult., not being delivered by the required time. Secondly, 
owing to the great heat of the weather, the difficulty of 
keeping the air cool after compression had been aggravated, 
and the contractors had been compelled to add a receiver 
between the air compressors of the shaft, in which the 
air might remain for a sufficiently long time to reduce its 
temperature. So far as the actual work in the shaft was 
concerned it had, when in operation, gone on satisfac- 
torily, and there were now four horizontal rings of seg- 
ments nearly completed. 


The production of pig iron in France during the first 
six months of this year was 968,347 tons, made up of 
734,621 tons of forge iron and 233,726 tons of foundry 
qualities. This total shows an increase of 114,530 tons 
over the same period of 1889, and of almost exactly 
100,000 tons over the second six months of last year. This 

rowth of production is almost entirely covered by the 
, 2c nals of the export trade in French pig iron with 
Germany and Belgium, and the expansion in the native 
demand during the past six months has pera argny | led 
to a large reduction in stocks. The total output of bars, 
plates, and all kinds of finished iron in the first half of 
this year was 431,765 tons, an increase of 44,300 tons over 
the same period of last year and of 34,000 tons over the 
second half. The production of steel shows a satisfactory 
increase, being 280,341 tons in the first half of this year, 
$4,253 tons more than in the first half of 1889, and 13,400 
tons more than in the second. The total production of 
Bessemer ingots was 338,325 tons, of which a much larger 
proportion than formerly has been obtained from_ native 

hosphoric ores by the employment of the Thomas- 

ilchrist process. 

The new Kew Bulletin contains an interesting section on 
the properties and uses of the jarrah wood, a species of 
eucalyptus, native to Western Australia. The main dif- 
ficulties in connection with its use in this country are the 
cost of freight for such heavy timber from Australia and 
its intense hardness, which makes it difficult for ordinary 
English carpenters’ tools to work 1t. The tree which pro- 
duces it grows generally to a height of 100ft., and some 
time 150 ft. It is found only in Western Australia, ex- 
tending over the greater portion of the country from the 
ay te King George’s Sound, forming mainly the 
forests of these tracts. According to Baron Mueller, 
when selected from hilly localities, cut while the sap is 
least active, and subsequently carefully dried, it proves 
impervious to the borings of insects. Vessels constructed 
solely of it have, after twenty-five years’ constant service, 
remained perfectly sound, although not coppered. It has 
been tried at three places in the Suez Canal, and, after 
having been down seven years, the trial samples were 
taken up in order that a report on their condition might 
be sent to Paris. From certain correspondence between 
Kew and some London vestries, it appears that jarrah 
has lately been used by the Chelsea vestry for paving the 
King’s-road, and by the Lambeth vestry in the West- 
minster ternal. 

M. Yves Guyot, the French Minister of Public Works, 
has stated in the Szécle his reasons for opening a public 
inquiry on the scheme for rendering the Seine navigable 
as far as Paris for goaquing vessels, The General Council 
of Ponts et Chaussées had:pronounced against the scheme ; 
but since then a petition had been laid both before the 
Chamber and Senate in favour of the enterprise. The 
preliminary syndicate had also presented to the minister 
proposals for carrying out the works without any State 
subvention or guarantee of interest. M. Guyot had 
informed the syndicate that these proposals could only be 
considered favourably by him if t ey were accompanied 

y @ guarantee proving that the syndicate was in a posi- 
tion to keep its promises. In reply to this, on July 31st 
last, M. Yves Guyot received from the promoters of the 
scheme a list of subscribers for 140,000 shares of 500 francs’ 
each, representing a capital of 70 million francs, which is 
about one-third of the estimated cost of the improvement 
of the Seine. Under these circumstances, M. Guyot 
states, he felt bound to open the public inquiry, which he 
had not confined to the + sential through which the 
river runs, but had extended it to all the Chambers of 
Commerce in France. In reality, the question under 
discussion was re og the economic advantages and in- 
conveniences of the enterprise. An objection to the 
scheme had been made on the ground that the proposed 
navigable way would have a width of only 35 metres at 
the bottom. When opened the Suez Canal was only 22 
metres wide, the Amsterdam Canal was only 27 metres, 
and the Manchester Canal is to be only 36 metres at the 
bottom. The estimated cost of the works is less than 200 
million francs, and the toll is to be fixed at three francs 
per ton. 








TRANSATLANTIC Passaces. — Transatlantic steamers 
have again completed very fast passages, although in 
neither case has the record been broken. The Teutonic 
has covered the distance in 5 days 20 hours 47 minutes, 
which is 1} hours longer than the ‘‘record.” The best 
daily runs are cabled as 424, 480, 470, 494, and 509. She 
encountered head winds and seas on the first two days 
out, but the weather conditions were afterwards favour- 
able. The City of New York took 5 days 23 hours 29 
minutes, which is not as good as some of her recent runs. 
The Majestic, consort to the Teutonic, has just com- 


ae 9 her best passages. She made the trip to New 
ork, where she arrived on August 27 in 5 days 22 hours 
21 minutes, and arrived at Queenstown on 9th inst, 5 days 
28 hours and 16 minutes from Sandy Hook. 
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M‘CULLOCH’S “RIO TINTO” ROCK DRILL. 
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Wr give above a sectional engraving of a rock | 
drill, patented by Mr. James M‘Culloch, and in use at | 
the Rio Tinto mines. Several drills of the type are in 
operation at the Mining and Metallurgical Exhibition 
at the Crystal Palace. The feature of the design is | 
the distributing valve. ‘The patentee combines the ad- 
vantages of the tappit and steam or compressed air | 
arrangements, so as to obviate the necessity of a spring 
often used with the tappit, and the strength of which 
is diminished, or its operation rendered inefficient, by 
friction caused by excessive tightening ; while, when 
air pressure is alone adopted it is unreliable, as the 
valve is apt to flutter or stick, or be rendered inopera- 
tive by the entrance of grit or sand. The piston-rod 
Ain its up-and-down motion operates the tappit B, 
which is pivotted at C to the cylinder, and is actuated 
by an enlargement of the piston-rod. The compressed 
air delivered through the supply pipe D and through 
the stop-cock, is caused by the working of the tappit | 
valve to pass alternately through the passages F to the 
extremities of the cylinder. 

The valve works in the case marked H, provided with | 
an oil hole in the centre. There is a cavity in the) 
valve in which the upper part of the tappit B works, 
and at each end steel discs are fitted with india-rubber | 
in the centre, and against these the valve is held firmly 
by the inrushing air and tappit, until the reverse 
motion of the piston and tappit throws it against the 
opposite disc. In case of wear, and when desired, the 
valve may be reversed as a cavity is formed in the 
outer as well as inner side. ‘To impart rotary motion 
to the drill as it delivers its blow, there is fitted in the 
cylinder cover aspindle J, provided with spiral grooves 
which are adapted to fit into corresponding feathers on 
the bush K. A hole is also provided in the piston-rod 
to receive the spindle during the inward stroke of the 
pistons. The spindle is provided with a ratchet wheel 
L, which engages pawls, actuated by springs during 
the outward stroke of the pistons, and working through 
the spindle gives the piston a rotary motion. On the 
back stroke of the piston the pawls do not engage with 
the ratchet wheel, the latter, with the spindle, being 
free to revolve. The agents for the drill are Messrs. 
Morrison, Kekewich, and Co., 70, Gracechurch-street, 
London, E.C. 








THE MACHINERY OF THE TWIN-SCREW | 


STEAMER “ NORMANNIA.” sured mile at Skelmorlie the maximum speed was 21} 


: | 
WE give to-day on our two-page plate, a second | mean speed on several runs was equal to 20.78 knots, 


engraving of one of the twin engines of the steamer | 
Normannia, of which we gave another view in our issue 
of August 29 ; while on page 312 we illustrate from a 


consists of two sets of triple-expansion engines fitted 
in two separate engine-rooms, each set having three | 
inverted cylinders and three cranks. The high-pres- | 
sure cylinders are 40 in. in diameter, the intermediate 


pressure cylinders 67 in. in diameter, and the low- | so successful as some of the earlier reports indicated, | 
ames cylinders 106 in. in diameter, each adapted | for although great inconvenience and delay arose in | 
The high-pressure cylinders 


or a stroke of 5 ft. 6 in. g 
are each fitted with one piston valve, and the inter- 


| W. H. Allen and Co , London. . L € : intl 
| for circulating water through the condensers, they have | country, is the high-handed way in which the unionists 


_ used for pumping out the ship in an emergency. 


| In addition to the usual feed donkey in each engine- 


| while on a longer trial—between the Cloch and Cum- 


photograph the air, feed, and bilge pumps. This vessel, — 


which we then described and illustrated, was built by | 
the Fairfield Company for the Hamburg-American Com- | 
pany’s Transatlantic trade. The propelling machinery | 


mediate and low-pressure cylinders have each two | 
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piston valves all worked by the usual double eccentric so that they have been able to leave port. Some 
and link motion valve gear. ‘The crankshafts are in later reports indicate partial, if the total, failure of 
three pieces, each being built and interchangeable. All the strike, in so far as its primary objects were con- 
the shafting is forged of Siemens-Martin mild steel, cerned. The response of the English unions bids fair 
manufactured by Messrs. John Brown and Co., Shef- to be a good one, in so far as funds are concerned. 
field. In addition to the dockers’ 1000/., it is stated that 

In each engine-room there is a set of air, feed, and the Seamen and Firemen’s Union has voted 1000/. 
bilge pumps, worked by independent engines. Of , The engineers have voted 200/. Many of the English 
these we give an illustration on page 312, from which unions are taking steps to obtain the assent of their 
it will be seen that each set has three steam cylinders members either for a definite sum by vote or for a 
placed above the air pumps and working vertically. special levy. Some other unions have declared their 
Each air pump is 34 in. in diameter, me each steam Willingness to voluntarily levy themselves week by 
cylinder 14 in. in diameter, and the stroke in each week until the strike is over. Meanwhile British 
case is 2 ft. There are also fitted in each engine-room shipowners and large employers are preparing to accen- 
two centrifugal pumps, driven by independent engines; | tuate their sympathy by material help. A specially 
these pumps are of large size and made by Messrs. | unpleasant feature in connection with the Australian 
As well as being used | strike, as in connection with some recent strikes in this 


each a connection with the bilge, so that they may be! act, both towards the employers and towards non- 

union men. The result is that the blockade has broken 
down, non-unionist crews having taken the place of 
the strikers. In the port of London, and in some 
|other British ports, British workmen are feeling the 
results of the Australian dispute. 


In the engine-room are also fitted auxiliary con- 
densers, Weir’s feed-heaters and evaporators, and all 
modern appliances for economising fuel and labour. 





room there is a similar donkey fitted in each boiler 
compartment, with connections to the hot-wells, to the 
sea and ballast tanks. 

The boilers for supplying steam to the engines are 
nine in number, each being 16 ft. in diameter and 
17 ft. 6 in. long. They are of the multitubular type and 
are fired from both ends ; they are arranged with three 
funnels. Each boiler has eight corrugated furnaces, 
making a total of 72. The boilers are constructed 
entirely of steel, and adapted for a working pressure 
of 160 lb. per squareinch. They are arranged in three 
groups with a coal bunker between each group. These 
coal bunkers are subdivided with a longitudinal water- 
tight bulkhead. 

Each stokehold is fitted with two fans and engines 
in order to maintain an ample supply of air for the 
furnaces under allatmospheric conditions. These fans | 
are driven at a comparatively slow speed. The twelve 
sets of tandem compound engines and fans were also 
supplied by Messrs. Allen. 

Three days after leaving the Fairfield Works, the 
steamer went on her official speed trials in the Firth of 
Clyde. The vessel was well ballasted. On the mea- 


The miners’ strikes in Belgium are causing uneasiness 
in various directions. In one case at Bascoup, the 
dispute has ended by a promise of 8 per cent. advance 
on present wages. On the other hand, there are 
threats of a general strike in the near future; the sub- 
ject will be brought before the approaching Labour 
Congress to be held in Brussels. 





In Canada the labour party are demanding the elec- 
tion of the Governor-General, the prohibition of Chinese 
immigration, and of the employment of Chinamen in 
mines. They condemn all encouragements to emigra- 
tion, and protest against the ownership of railways and 
telegraphs by the State. This is exactly the opposite 
of the policy of English and Continental socialists. 


In the engineering branches of British industry 
there is no actual change as regards employment. In 
nearly every department the men are well off for work, 
though the pressure, as gauged by overtime, is not so 
great asit was. The scarcity of new orders indicates, 
however, an approaching falling off, unless a revival 
sets in shortly. In the Lancashire district some rather 
extensive orders are reported to have been booked for 
Belgian girders, and the prices are advancing. In the 
metal market generally the prices of manufactured 
goods are hardening. No disputes of any moment dis- 
turb the relations of employer and employed. The 
strike at Cammell and Co.’s Derwent Works, by which 
some 1000 men were thrown idle, is settled, the men 
resuming work at the beginning of this week. 


knots, the engines working up to 95 revolutions. The 


bree Lights—the rate of speed maintained was 20 knots 
On her maiden trip from Southampton to 
New York the engines were at no time pressed, yet 
the average speed was 19} knots. The guaranteed 
speed was 19 knots. There is every prospect that the 
steamer will greatly improve. 





In the Cleveland ‘istrict there are indications of 
tirmness in most branches of the iron trade, and most 
of the industries are fully employed. The blast furnace- 
men have taken a ballot on the eight hours question, 
with the result that there were for an immediate adop- 
tion of the eight hours, 4288 ; for a postponement of 
connection with shipping, and the stoppage of mines | the question, 1216; the majority for being 3072. When 
and factories, it appears that a sufficient number of| the result was communicated to the employers the 
men have been secured to man and load several vessels, | latter stated that its enforcement would mean the 





INDUSTRIAL NOTES. 


Tue Australian strike does not appear to have been 
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blowing out of some of the furnaces. The secretary, 
on the part of the men, asked that the matter should 
be amicably discussed at a future interview, to which 
request the employers at once assented. It is agreed 
that their wages shall remain as at present to the end 
of the year by mutual consent. 


In the Sheffield and Rotherham district trade is 
exceedingly busy in nearly all branches of the iron 
and steel trades, The heavier branches, which had 
been somewhat quiet for a time, are experiencing a re- 
vival. All the special iocal industries are active and 
the men fully employed, with the exception of plated 

oods, in which branch trade is said to be dull. 
zabour questions are comparatively quiet, no dispute 
of any moment disturbing the relations between capital 
and labour, 





In the Birmingham district work is plentiful, wages 
are good, and generally there is no industrial disturb- 
ance between masters and men. 


In Scotland the iron trades are ag ete pul busy, 
the orders on hand being sufficient to keep all workers 
fully employed. A dispute is threatened among the 
ironworkers, which may lead to the putting out of 
some furnaces, but up to the present no definite action 
in this direction has ben taken. 


In the mining districts labour questions have been 
quieting down, no serious dispute having arisen over 
the second advance of 5 per cent. The threatened 
dispute in the Cleveland district has ended in a com- 
promise. The mineowners have withdrawn their 
demand for a 5 per cent. reduction, and the men their 
retaliative demand for a 5 per cent. advance ; the 
present scale is to operate until the Ist of November 
next. 

The long-pending dispute at the old Silkstone Colliery 
has been settled, and a strike averted. The difference 
was only Id. per ton, but the effects of the dispute 
have been such that the men have been losing from 3s. 
to 5s. a week during its continuance. The National 
Association of Miners having espoused the cause of 
the men, and a strike having been threatened, the 
manager yielded the penny to avoid further diffi- 
culties. 

The recent advances in wages, in the Yorkshire 
mining districts alone, have resulted in an increase to 
the miners of 28,000/. per week, or about one million 
and a half sterling per year. The total advance in all 
the districts is stated to be equal to twelve millions 
sterling a year to the wages of the miners of Great 
Britain alone, 

In Scotland there are indications of a further demand 
for an advance in wages, the mining industries being 
exceedingly busy. The Lothian and Fife men have 
resolved to abide by the five days per week output, 
while the employers are threatening a lockout if the 
rule continues. 

The Durham miners have withdrawn their demand 
for a seven hours’ shift from bank to bank, in favour 
of areduction of the working hours of the drawers, 
most of whom are boys and big lads, whose hours of 
labour varied from ten to eleven hours per day. This 
fact was thrown in the teeth of the Durham men at 
the Trades Congress, 

The lockout of scalemakers has terminated, and the 
men have returned to work. The man against whom 
they struck has been driven out of the trade, so that 
the cause of the dispute is removed. 


Further labour complications in the South Wales | }, 


district have been averted by an arrangement between 
the employers and representatives of the men, and the 
threatened strike, ona large scale, is therefore avoided. 
At the Southampton Docks advances in wages have 
been made to the men, without recognising the union, 
but the concessions willavert a strike. In many places 
there is a good deal of discontent amongst the labour- 
ing population, and possibly some stiikes will take 
place ere the close of this month. 





RouuinG Stock in BetatuM.—The administration of the 
Belgian State Railways is about to let contracts for 
fifty additional locomotives. Tenders are also to be in- 
vited for 700 trucks, as well as for additional carriages. 





WeatHER Reports.—Considerable efforts are being 
made in Sweden for the wider circulation of the observa- 
tions from the Meteorological Officu, Stockholm, especial] 
during harvest time, The means employed for the aprend- 
ing of this useful information are especially the telephone 
and signalling flags. The Swedish Royal Agricultural 
Society has taken up the matter, and the Meteorological 
Institute gives, between July 1 and October 1, the requisite 
information twice a day, viz., between 1 and 2 and 6 and 7 
o’clock p m., instead of only the former time. The observa- 
tions are telephoned to about thirty-five places, from where 
they are signalled by flags, a clio, a blue, and a red, 
in accordance with a signalling code, which is distributed 
free of cost. A number of steamers, in various parts of 


Sweden, have also undertaken to carry these signalling 
flags, and at a large number of railway stations the 
signals are hoisted. There are even some trains that 
carry the requisite signalling flags. 





MECHANICAL SCIENCE. 


Address to the Mechanical Science Section of the British 
Association. 

in Nostg, C.B., F.R.S., F.R.A.S., ¥.G:8., 

Inst. C.E., President of the Section. 


In taking over the chair of this section from my dis- 
tinguished predecessor, I cannot but feel myself to some 
extent an intruder into the domain of mechanical science, 
and I am conscious that the office which I have the 
honour to hold would have been more worthily filled by 
one of the great mechanicians who have won for the 
town in which we hold our meeting so widespread a repu- 
tation. 

I can truly say the claims on my time are so consider- 
able that I should not have ventured to appear before 
you in the character of President of this section, had it 
not been for my desire to afford what little support might 
be in my power to my friend the President of the British 
Association, with whom for so long a period I have been 
associated by so many ties. 

I believe I should have consulted best both my own 
feelings and your patience by merely opening the section 
in a formal manner, and proceeding at once to the busi- 
ness of the meeting. One of my predecessors, however, 
has pointed out that Sir F. Bramwell, whose authority is 
too great to be disputed, has ruled that to depart from 
the time-honoured practice of an address is an act of dis- 
respect to the section—a ruling which has, without cavil, 
been accepted. 

I therefore propose to direct your attention, by a few 
brief remarks, to that branch of mechanical science with 
which [ am best acquainted. I shall endeavour to show 
the great indebtedness of the naval and military services 
to mechanical science during the period with which I 
have been more or less connected with them, and the 
complete revolution which has in consequence resulted in 
every department and in every detail. But before com- 
mencing with my special subject, it is impossible that I 
should pass over in silence the great work which has 
excited so much interest in the engineering world, and 
which, since we last met, has, with formalities worthy of 
the occasion, been opened by H.R.H. the Prince of 
Wales, 

It is inno way detracting from the merit of the distin- 

lished engineers who have with so much boldness in 
design, with such an infinity of care in execution, with so 
much foresight in every detail, given to the country this 
great monument of skill, if I venture to point out that, 
without the great advance of mechanical and metallurgical 
science during the present generation, and the co-opera- 
tion of a host of workers, a creation like that of the Forth 
Bridge would have been an impossibility. The bridge has 
been so frequently and so fully described, that it is un- 
necessary in this address I should do more than draw 
your attention to some of its main features. The bridge, 
with its approach viaducts, has a total length of 8296 ft., 
or nearly a mile and six-tenths ; and this —— com- 
prises two spans of 1710 ft., two of 6804 ft., fifteen of 
160 ft., four of 57 ft., and three of 25 ft. 

The deepest foundation is 90 ft. below high-water mark, 
and the extreme height of the central position of the can- 
tilever is 361 ft. above the same datum, making the 
extreme total height of the bridge 451 ft. The actual 
minimum headway in the channels below the centre of 
the main spans at high-water spring tides is a little over 
150 ft., and the rail level is about 6 ft. higher. The 
weight of steel, nearly all rivetted work, is 54,076 tons, 
and the amount of masonry and concrete 4,057,555 cubic 
feet. Itis difficult, even for experts, fully to appreciate 
the stupendous amount of work indicated these 
figures. During the Paris Exhibition the Eitfel Tower 
justly excited considerable admiration, and brought its 
designer into much repute ; but that great work sinks 
altogether into insignificance when compared with the 
Forth Bridge. Conceive, as I have heard described, the 
Eiffel Tower built, not vertically, but horizontally ; con- 
ceive it further built without support, and at a giddy 
eight over an arm of the sea. Such a work would do 
little more than reach half across one of the main spans 
of this great bridge. Those only who have had work of 
a similar nature can fully appreciate the innumerable 
experiments that must have been made, and the calcula- 
tions that must have been gone through to secure the 
maximum attainable rigidity both with respect to the 
strains induced vertically by the railway traffic and itsown 
weight, and horizontally by the force of gales. The anxiety 
as to the security of the erection might well daunt the most 
skilful engineer. We are told that, a pote from the perma- 
nent work, many hundreds of tons of weight in the shape 
of cranes, temporary girders, winches, steam boilers, rivet 
furnaces, and rivetting machines, miles uf steel wire rope, 
and acres of timber staging were suspended from the can- 
tilevers. A heavy shower of rain would in a few minutes 
give an eiidibiensl weight of about 100 tons; and in their 
unfinished state, while approaching completion, the force 
of any gale had to be endured. I trust that as the Forth 
Bridge has been a great engineering, it may likewise 
prove a financial success, and f feel sure that all who hear 
me are rejoiced that it has pleased Her Majesty to confer 
the distinguished honours she has awarded to Sir John 
Fowler and Sir B. Baker—honours, I may add, that have 
rarely been more worthily bestowed. 

Let me turn now to the subject on which I propose to 
address you; and I shall first advert to the change which 
within my own recollection has taken place in the ser- 
vice which has been the pride and glory of the country in 
time past, and on which we must rely in the future as our 
first and principal means at once of defence and attack. 
To give even an idea of the revolution which our navy 
has undergone, I must refer in the first instance to the 
navy of the past. I must refer to those vessels which in 
the Lends of our great naval commanders won for Eng- 
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land victories which left her at the close of the great wars 
supreme upon the sea. 

A “first-rate ” of those days (I will take the Victory as 
a type) was a three-decker 186 ft. in length, 52 ft. in 
breadth, with a displacement of 3500 tons, and she carried 
an armament of 102 guns, consisting of thirty 42 and 32- 
pounders, thirty 24-pounders, forty 12-pounders, and two 
68-pounder pc het (the heaviest of her guns was a 42- 
——, and she had a complement of nearly 900 men. 

hen we look at the wenmetel mechanism connected 
with the armaments of the fighting ships of the present 
day, it is difficult to conceive how such feats were accom- 
plished with such rude weapons. With the exception of 
a few small brass guns, the guns were mere blocks of cast 
iron, the sole machining to which they were subjected 
consisting in the formation of the bore and the drilling of 
the vent. A large proportion of nearly every armament 
consisted of carronades—a piece which was in those days 
in great favour. They threw a shot of large diameter 
from a _ gun with a low charge, and their popularity 
was chiefly due to the rapidity with which they could be 
worked. The great object of every English commander 
was, if it were possible, to bring his ship alongside that 
of the enemy; and under these circumstances the low 
velocity given by the carronades became of comparatively 
small moment, while the ease of working and the large 
diameter of the shot were factors of the first importance, 

The carriages on which the rude weapons I have de- 
scribed were placed were themselves, if possible, even 
more rude. They were of wood, and consisted of two 
cheeks with recesses for the trunnions which were 
secured by cap squares, the cheeks being connected by 
transoms, and the whole carried by trucks. The gun was 
attached to the vessel’s side, and the recoil controlled b 
breeching. The elevation was fixed by quoins whic 
rested on a quoin bed, and handspikes were used either for 
elevating or for training. 

It is obvious that to work smartly so rude a machine a 
very strong gun’s crew was required. Indeed, the gun 
and its carriage was literally surrounded by its crew, and 
I may refer those who desire to acquaint themselves with 
the general arrangements of what was once the most 
perfect fighting machine of the first navy in the world, to 
the frontispiece of a book now nearly forgotten—I mean 
Sir Howard Douglas’s ‘‘ Naval Gunnery. 

The mechanical appliances on board these famed war 
vessels of the past were of the simplest possible form, and 
such as admitted of rapid renewal or repair. There was 
no source of power except manual labour; but, when 
handled with the unrivalled skill of British seamen, the 
handiness of these vessels and the precision with which 
they were manceuvred was a source of never-ending ad- 
miration. Those who have seen, as I have done, a fleet 
like the Mediterranean squadron enter a harbour such as 
Malta under full sail, and have noted the precision with 
which each floating castle moved to her appointed place, 
the rapidity with which her canvas was stowed, have 
seen a sight which I consider as the most striking I have 
witnessed, and infinitely more imposing than that pre- 
sented under like circumstances by modern vessels, any 
one of which could in a few minutes blow out of the 
water half a dozen such men-of-war as I have been just 
describing. I must not, however, omit to mention two 
advantages possessed by the old type of war vessels, 
which, if we could reproduce them, would greatly please 
modern economists. I mean their comparatively small 
cost, and the length of time the vessels remained fit for 
service. When the Victory fought the battle of Trafalgar 
she had been afloat for forty years, and her total cost, 
complete with her armament and all stores, was probably 
considerably under 100,000/. The cost of a first-rate of the 
present day, similarly complete, would be nearly ten 
times as great. 

The most improved battle-ships of the period just 
anterior to the Crimean War differed from the type I have 
just described, mainly by the addition of steam power, 
and for the construction of these engines the country was 
indebted to the great pioneers of marine engineering such 
as J. Penn and Sons, Maudslay, Sons, and Field, Raven- 
hill, Miller, and Co., Rennie Brothers, &c., not gee. ‘ 
Messrs. Humphreys and Tennant, whose reputation an 
achievements now are even more brilliant than in these 
earlier days. Taking the Duke of Wellington, completed 
in 1853, as the type of a first-rate just before the Crimean 
War, her length was 240 ft, her breadth 60 ft., her dis- 
———- 5830 tons, her indicated horse-power 1999, and 

er speed on the measured mile 9.89 knots. Her arma- 
ment consisted of 131 guns, of which thirty-six 8-in. and 
32-pounders were mounted on the lower deck, a similar 
number on the middle deck, thirty-eight 32-pounders on 
the main deck, and twenty short 32-pounders and one 
68-pounder pivot gun on the upper deck. Taking the 
Cesar and the Hogue as types of second and third-rate 
line-of-battle ships, the former, which had nearly the dis- 

lacement of the Victory, had a length of 207 ft., a 

readth of 56 ft., and a mean draught of 21 ft. She had 
1420 indicated horse-power, and her speed on the mea- 
sured mile was 10.3 knots. Her armament consisted of 
twenty-eight 8-in. guns and sixty-two 32-pounders, car- 
ried on her lower, main, and upper decks. The Hogue 
had a length of 184 ft., a breadth of 48 ft. 4 in., a mean 
draught of 22 ft. 6 in. ; she had 797 indicated horse-power, 
and aspeed of 84 knots. Her armament consisted of two 
68-pounders of 95 cwt., four 10-in. guns, twenty-six 8-in. 
ape and twenty-eight 32-pounders of 56 ewt.—sixty guns 
in all, . 

Vessels of lower rates (I refer to the steam screw 
frigates of the period just anterior to the Crimean War) 
were both in construction and armament so closely 
analogous to the line-of-battle ships that I will not 
fatigue you by describing them, and will only allude to 
one other class, that of the paddle-wheel steam frigate, of 
which I may take the Terrible as a type. This vessel had 











SEPT. 12, 1890.] 


ENGINEERING. 


323 








a length of 226 ft., a breadth of 43 ft., a displacement of 
about 3000 tons, and an indicated horse-power of 1950. 
Her armament consisted of seven 68-pounders of 95 cwt., 
four 10-in. guns, ten 8-in. guns, and four light 32- 
pounders. 

It will be observed that in these armaments there has 
been a very considerable increase in the weight of the 
gue carried. As I have said, the heaviest guns carried 

y the Victory were the 42-pounders of 75 cwt., but in 
these later armaments the 68-pounder of 95 cwt. is in 
common use, and you will have noted that the carro- 
nades have altogether disappeared. But as regards im- 
provements in guns and mounting, if we except the pivot- 
guns, with respect to which there was some faint ap- 
proach to mechanical contrivance to facilitate working, the 
guns and carriages were of the rude description to which 
I have alluded. 

In one respect, indeed, a great change had been made. 
Shell fire had been brought to a considerable state of per- 
fection, and the importance ascribed to it may be traced 
in the number of 10-in. and 8-in. shell guns which entered 
into the armament of the Duke of Wellington and the 
other ships I have mentioned. Moorsom’s concussion 
fuze and other similar contrivances lent great assistance 
to this mode of warfare, and its power was soon terribl 
emphasised by the total destruction of the Turkis 
squadron at Sinope by the Russian fleet. In that action 
shell fire appears to have been almost exclusively used, 
the Russians firing their shell with rather long-time fuzes 
in preference to concussion, with the avowed object of 
there being time before bursting to set fire to the ship in 
which they lodged. 

It is curious to note in the bygone discussions relative 
to shell fire the arguments which were used against it ; 
among others it was said that the shell would be more 
dangerous to those who used them than to their enemies, 
There was some ground for this contention, as several 
serious catastrophes resulted from the first attempts to use 
fused shells. Perhaps the most serious was that which 
occurred on board H.M.S. Theseus, when seventy 36 and 
24-pounder shells captured from a French storeship and 
placed on the quarter-deck for examination exploded in 
uick succession, one of the fuzes having by some acci- 
ent been ignited. The ship was instantly in flames ; the 
whole of the poop and after part of the quarter-deck were 
blown to pieces. The vessel herself was saved from de- 
struction with the greatest difficulty, and forty-four men 
were killed and forty-two wounded. 

This accident was due to a neglect of obvious precau- 
tions, which would hardly occur now-a-days, but I have 
alluded to the circumstance because the same arguments, 
or arguments tending in the same direction, are in the 
present day reproduced against the use of high explosives 
as bursting charges for a. To this subject I myself 
and my friend and fellow labourer, Mr. Vavasseur, have 
given a good deal of attention, and the question of the 
use of these shells and the best form of explosive to be 
employed with them is, I believe, receiving attention from 
the Government. The importance of the problem is not 
likely to be overrated by those who have witnessed the 
destruction caused by the bursting of a high explosive 
shell, and who appreciate the changes that by their use 
may be rendered necessary, not only in the armaments, 
- even in important constructional points of our men- 
of-war. 

Shortly before the termination of the long period of 
peace which commenced in 1815 the attention of engi- 
neers and those conversant with mechanical and metallur- 
gical science, seems to have been strongly directed towards 
improvements in war material. It may easily be that 
the introduction of steam into the navy may have had 
something to do with the besorgen. | of this move- 
ment. but its further progress was undoubtedly greatly 
accelerated by the interest in the subject awakened by 
pr nae of European peace which commenced in 

54. 

Since that date—whether we have regard to our vessels 
of war, the guns with which they and our fortresses are 
armed, the carriages upon which those guns are mounted, 
or the ammunition they employ—we shall find that 
changes so great and so important have been made that 
they amount to acomplete revolution. I believe it would 

more correct to say several complete revolutions. It 
is at least certain that the changes which were made 
within the period of ten years following 1854, were far 
more important and wide-spreading in their character 
than were all the improvements pons | during the whole 
of the great wars of the last and the commencement of 
the present century. Indeed, it has always struck me as 
most remarkable that during the long period of the 
Napoleonic and earlier wars, when the mind of this 
country must have been to so large an extent fixed on 
everything connected with our naval and military services, 
so little real progress was made. 

Our ships, no doubt, were the best of their class, 
although, I believe, we were indebted for many of our 
most renowned models to vessels captured from our 
neighbours. They were fitted for sea with all the resources 
and skill of the first seamen of the world, and when at sea 
were handled in a manner to command universal admira- 
tion. But their armaments were of the rude nature I 
have described, and so far as I can see possessed little, if 
any, advantage over those of nearly a couple of centuries 
earlier. It is not improbable that the great success which 
attended our arms at sea may have contributed to this 
stagnation. The men who with such arms achieved such 
triumphs, may well be forgiven for believing that further 
improvement was unnecessary, and it must be remem- 
bered that the practice of engaging at very close quarters 
minimised to a great extent the most striking deficiencies 
of the guns and their mountings. I need scarcely, how- 
ever, remind you that were two vessels of the old type to 
meet, one armed with her ancient armament, the other 





with modern guns, it would be vain for the former to 
attempt to close. She would be annihilated long before 
she approached sufficiently near to her antagonist to per- 
mit her guns to be used with any effect. Bre 

It would be quite impossible, within reasonable limits 
of time, to attempt to give anything like an historical 
account of the changes which , taken place in our 
ships of war during the last thirty-five years, and the long 
battle between plates and guns will be fresh in the memory 
of most of us. The -modifications which the victory of 
one or the other impressed on our naval constructions are 
sufficiently indicated by the rapid changes of type in our 
battle-ships, and by the number of armour-clads once 
conside so formidable, but seldom now mentioned 
except to adorn the tale of their inutility. The subject 
also epee very special knowledge, and to be properly 
handled must be dealt with by some master of the art, 
such as our Director of Naval Construction. 

Let me now compare with the vessels of the past those 
of the present day, and for my purpose I shall select for 
comparison as first-rates the Victoria and the Trafalgar. 
The Victoria has a length of 340 ft., a breadth of 70 ft.; 
she has a displacement of about 10,500 tons, an indicated 
horse-power of 14,244, and she attained a speed on the 
measured mile of 174 knots; she has a thickness of 18 in. 
of compound armour on her turrets, a similar thickness 
protects the redoubt, and her battery deck is defended 
with 3-in. plates. Her armament consists of two 16}-in. 
110-ton guns, one 10-in. 30-ton gun, twelve 6-in. 5-ton 
guns, twelve 6-pounder and nine 3-pounder quick-firing 
guns, two machine guns, and six torpedo guns. The 
Trafalgar has a length of 345 ft., or very nearly double 
the length of the Victory, a displacement of 12,000 tons, 
an indicated horse-power of 12,820, and a speed on the 
measured mile of a Tittle over 17} knots. Her armament 
consists of four 68-ton guns, six 4.7-in. ee guns, 
six 6-pounder, and nine 3-pounder quick-firing guns, six 
machine, and six torpedo guns. Comparing the arma- 
ment of the Victoria with that of the Victory we find, to 
quote the words of Lord Armstrong—which when evalua- 
ting the progress we have made will bear repetition—that 
while the heaviest gun on board the Victory was a little 
over 3 tons, the heaviest on board the Victoria is a little 
over 110 tons. The largest charge used on board the 
Victory was 10 lb., the largest on board the Victoria close 
on 1000 1b ; the heaviest shot used in the Victory was 
68 lb., in the Victoria it is 1800 lb. The weight of metal 
discharged from the broadside of the Victory was 1150 lb., 
from that of the Victoria it is 4750lb. But havin 
regard to the energy of the broadside, the power of eac 
ship is better indicated by the quantity of powder ex- 
pended than by the weight of metal discharged, and while 
the broadside fire from the Victory consumed only 355 Ib. 
of powder, that from the Victoria consumes 31201b. These 
figures show in the most marked manner the enormous 

vances that have in every direction been made in the 
construction and armament of these marine monsters ; 
but it is when we come to the machinery involved in our 
first-rates that the contrast between the past and the 
present is brought most strongly into prominence. 

IT have alluded to the simplicity of the arrangements on 
board the old battle-ships, but nocharge of this nature 
can be made against the present. The Victoria has no 
less than twenty-four auxiliary steam engines in connec- 
tion with her main engines, viz., two starting, two run- 
ning, eight feed, eight fan, for forced draught, and four 
circulating water engines. She has in addition thirty 
steam engines unconnected with her propelling engines, 
viz., Six ie and bilge engines, two auxiliary circulating 
engines, four fan engines for ventilating purposes, two 
fresh-water pumping engines, two evaporative fuel en- 
gines, one workshop, one capstan, and five electric light 
engines, four air-compressing and three pumping 
engines for hydraulic purposes. She has further thirty- 
two hydraulic engines, including two steering engines, 
four ash-hoisting engines, two boat engines, four ammu- 
nition lifts, two turret-turning engines, one topping 
winch, two transporting and lifting engines, two hy- 
draulic bollards, and , Bont other engines for per- 
forming the various operations necessary for the working 
of her heavy guns, making a grand total of eighty-eight 
engines. This number is cnaes of the machinery in 
the torpedo and other steamboats, and of the locomotive 
engines in the torpedoes carried, which are themselves 
engines of a most refined and delicate character. ; 

At an earlier point in my address I alluded to the in- 
comparable seamanship of our bygone naval officers. 
Seamanship will, I fear, in future naval battles no longer 
play the conspicuous part it has done in times past. The 
weather gauge will belong not to the ablest sailor, but to 
the best engineer and fastest vessel, but the qualities of 
pluck, energy, and devotion to their profession which dis- 
tinguished the seamen of the past have, I am well assured, 
been transmitted to their descendants, and I am glad to 
have the opportunity of expressing my admiration of the 
ability and zeal with which the naval officers of the pre- 
sent day have mastered, and the skill with which they 
use, the various complicated, and in some cases delicate 
machinery, which mechanical engineers have placed in 
their hands. 

I pass now to a class of vessel—the fast protected 
cruisers—intended to take the place and perform the 
duties of the old frigates. Of these I will take as types 
H.M.S. Medusa and the Italian cruiser Piemonte. The 
Medusa has a length of 265 ft., a breadth of 41 ft., a dis- 
placement of 2800 tons, and her engines have 10,010 
indicated horse-power. Her armament consists of six 
6-in. breechloading guns, ten 3-pounders, four machine 

ns, and two fixed and four turning torpedo tubes. The 
) adn has a length of 300 ft., a breadth of 38 ft., a 
displacement of 2500 tons, and her engines of 12,981 in- 
dicated horse-power developed on the measured mile a 
speed of 22.3 knots, or about 26 miles. Her armament, 





remarkable as being the first instance of an equipment 
composed altogether of quick-firing guns, consists of six 
6 in. 100-pounders, and six 4.7-in. 45-pounders, all with 
large arcs of training, ten 6-pounder Hotchkiss, four 
Maxim-Nordenfelt machine guns, and three torpedo 
guns. These vessels have a steel protective deck, with 
sloping sides from stem to stern, protecting the vitals 
of the ship; above and below the armour deck the vessels 
are subdivided into a large number of water-tight com- 
partments, and a portion of the vessel’s supply of coal is 
employed to give additional protection. With respect to 
the Piemonte the engines (vertical triple-expansion) were 
designed and constructed by Messrs. Humphreys, Ten- 
nant, and Co. They are, in order that they may be 
wholly below the water line, of exceedingly short stroke, 
(27 in.), and the behaviour of the engines, both on their 
trials here and in the very severe weather to which the 
vessel was exposed on her passage out, amply justify these 
eminent engineers in their somewhat bold experiment. I 
might describe other cruisers, both larger and smaller 
than those I have selected, but I must not fatigue you, 
and will only in this part of my subject draw your atten- 
tion to these triumphs of engineering ingenuity and skill, 
I mean the torpedo boats, which (whether or not locomo- 
tive torpedoes continue to hold their own as engines of 
destruction) are destined, I believe, to play no insignifi- 
cant part in future naval warfare. 

Let me illustrate the marvels that have been achieved 
by the great English engineers who have brought these 
vessels to their present state of perfection by giving you a 
few particulars concerning one or two of them. A first- 
class torpedo boat by Yarrow has a length of 135 ft., a 
breadth of 14 ft., a displacement of 88 tons, and with 
engines of 1400 indicated horse-power, attains a speed of 
a little over 24 knots. A slightly larger boat, built for 
the Spanish Government by Thornycroft, has a length of 
147 ft. 6 in., a breadth of 14 ft. 6 in., and with engines of 
1550 indicated horse-power has attained a speed of a little 
over 26 knots. It is interesting to note that the engines 
of the first-named torpedo boat develop nearly exactly the 
same power as those of the 90-gun ship, the Cesar, and 
the engines of the second-named but little less than that 
developed by the Duke of Wellington, two vessels which 
you will remember I have taken as types of the second 
and first-rate men-of-war of thirty-five years ago. The 
weight of the engines of the Duke of Wellington and the 
Cesar would be approximately 400 tons and 275 tons, 
while that of the torpedo boats is about 34 tons. But if 
these results are sufficiently remarkable, the economy 
attained in the consumption of coal is hardly less 
striking. The consumption of coal in the early 
steam Seiinchien was from 4 1b. to 5 lb. per indi- 
cated horse-power per hour, and occasionally nearly 
reached 8 ib. At the present time in good t- 
formances the coal consumption ranges from 14 lb. to 
1} lb. per indicated horse-power per hour under natural 
draught, and from 2 lb. to 2}]b. per hour with forced 
draught. In warships the engines are designed to obtain 
the highest possible power on the least possible weight, 
and this for a comparatively short time, and, further, 
have to work at pr sc hn powers, that the question of 
economy must be a secondary consideration. With the 
different conditions existing in the mercantile marine, 
more economical results may be expected, and I believe I 
shall not be far wrong in assuming that in special cases 
14 lb. may possibly have been reached ; but I have not 
been able to obtain exact information on this head. 

Turning now to the guns, let me refer first to those 
which were in use thirty-five years ago, and which formed 
the armaments of the ships of those days, and of the 
fortresses and coast defences of the United Kingdom and 
colonies. The whole of these, with the exception of a few 
very light guns, were made of castiron. I have already 
alluded to the small amount of machine work (not of a 
very refined character) expendedon them. Although the 
heaviest gun in use was only a 68-pounder, there were no 
less than sixty different natures of iron ordnance. Of the 
32-pounder alone there were as many as thirteen descrip- 
tions, varying in length and weight. Of these thirteen 

ns, again, there were four separate calibres ranging 
| 6.41 in. to 6.3 in., and as the projectile was the same 
for all, the difference fell on the windage. This varied, 
assuming gun and projectile to be accurate, from about 
0.125 to 0.250, so that it may easily be conceived the 
diversity of the tables of fire for this calibre of gun were 
very great. And although from the simple nature of the 
guns, and the absence of anything like mechanical con- 
trivance connected with them, it was quite unnecessary 
to give to them the care and attention that are absolutely 
indispensable in guns of the present day, it must not be 
supposed that they were altogether free from liability to 
accident and other defects. 

IT had occasion recently to look into the question of the 
guns employed in the siege of Sebastopol, and found that 
in that great siege no less than 317 iron ordnance were 
used by this country. At the close of the siege it was 
found that 8 had burst, 101 had been condemned as un- 
serviceable, while 59 were destroyed by the enemy’s fire. 
The 95 cwt. 68-pounder gun seems to have been about the 
largest gun that could safely be made of cast iron, and 
that in it the limit of safety was nearly reached, was 
shown by the fact that a serious cogen of this calibre 
burst or otherwise failed. With the spherical shot the 
column of metal per unit of area to be put in motion by 
the charge was small, and to this the guns probably owed 
their safety. 

When the same charge was used, and cylinders repre- 
senting double, treble, or quadruple the normal weight of 
the shot were fired, the end was rapidly reached, the guns 
frequently bursting before cylinders four or five times the 
weight of the shot were ¢mployed. 

But the fact that a stronger and more reliable material 
than cast iron was necessary, was shortly to be emphasised 
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in a much more striking manner. The great superiority 
of rifled to smooth-bored ordnance in every respect, in 
power, in range, in accuracy, in destructive effect of 
shrapnel and common shell, was in this country demon- 
strated by Lord Armstrong and others. This led to 
numerous attempts to utilise cast iron for rifled ordnance. 
The whole of these efforts resulted in failure. Although 
the charges were feebler than with smooth-bored guns, 
these experimental guns burst one after the other with 
alarming rapidity, generally before many rounds had been 
fired. The matter was not made much better when the 
expedient was adopted of strengthening these guns by 
hoops or rings shrunk on externally. Failures with this 
arrangement were little less frequent, the cast iron burst- 
ing under the jackets, and the only plans in which cast 
iron was used with any success were those proposed 
respectively by Sir W. Palliser and Mr. Parsons, who 
inserted, the one a coiled wrought-iron, and the other 
a steel tube in a cast-iron gun block. But the country 
that suffered most severely from the use of cast iron 
was the United States. Their great civil war took 
place just when efforts were being made in every 
country to introduce rifled artillery. Naturally every 
nerve was strained to manufacture these guns, and natu- 
rally the resources that came most readily to hand were 
first employ 2d. 

A report presented by the Joint Committee on Ordnance 
to the United States Senate in 1869 gives the history of 
these guns, which were nearly all either cast iron or cast 
iron reinforced with hoops in the way I have described. 
I have heard the existence of internal strains disputed, 
but in this report we read that ten guns burst, that is flew 
to pieces, when lying on chocks, without ever having had 
a shot fired from them, and 98 others cracked or became 
ruptured under like conditions. 

n the ‘‘Summary of Burst Guns” in the same report, 
it is stated that 147 burst and 2L were condemned as un- 
serviceable ; 29 of them being smooth bore and 189 rifled 
ordnance. But perhaps the most striking passage is that 
which relates that in the action before Fort Fisher all the 
Parrott guns in the fleet burst, and that by the bursting 
of five of these guns during the first bombardment, 45 men 
were killed and wounded, while only 11 men were killed 
or wounded by the enemy’s fire. The muzzle velocity 
given by the smooth-bored cast-iron guns may be taken 
approximately at 1600 f. s., and at the maximum elevation 
with which they were generally fired tneir range was 
about 3000 yards, The 32-pounder, with a charge of one- 
third the weight of the shot and an elevation of 10 deg., 
gave nearly 2300 yards, and the 68-pounder, with a charge 
of about one-fourth, nearly 3000 yards. The same gun, 
with an eccentric shot, and an elevation of 24 deg., gave a 
maximum range of 6500 yards. But it must not be sup- 
posed because the range tables gave 3000 yards as practi- 
cally the extreme range of the ordnance of thirty-five 
years ago, that our guns possessed any high efficiency at 
that distance. At short distances, from 300 to 500 yards, 
dependent on the calibre, the smooth-bored guns were 
reasonably accurate, but the errors ee with the 
distance in so rapidly increasing a ratio that long before 
a range of 3000 yards was attained the chance of hitting 
an object became extremely small. It is desirable to give 
some idea of the accuracy, or rather want of accuracy, of 
these guns. 

In 1858 I was appointed secretary to the first Com- 
mittee on Rifled Cannon, and the early experiments 
showing how extraordinary was the accuracy of the new 
weapons, it became a matter of importance to devise some 
means of comparing in this respect the old and the new 
guns. The plan I proposed was one which has since been 
followed by the ortilleriata of nearly all countries. It 
was to calculate the probable error in range and the 
probable error in deflection, and from these data the area 
within which it would be an even chance that any given 
shot would strike ; or, in other words, that area within 
which, out of a large number of rounds, half that number 
would fall. This area was for the smooth-bored gun at 
a range of 1000 yards, 147.2 yards long by 9.1 yards 
broad, or 1339.5 square yards, while the similar area for 
the rifled gun at the same “ye x was 23.1 yards long by 
0.8 yard broad, or an area of 18.5 square yards. But 
the great decrease of accuracy due to an increase of 
range with the smooth-bore guns is especially remarkable. 
Experiments showed that with the smooth-bored gun an 
increase of range of only 350 yards more than doubled the 
error in deflection, and made the area selected for com- 
parison 206 yards long by 2C.2 broad, or 4161 square 
yards, as nearly as possible trebling the area for an 
increase in range of 35 per cent. 

But I have not done yet. These experiments were 
made with the same lots of powder carefully mixed, and 
the irregularities in velocity would be such as are due to 
manufacturers’ errors only. But the variations in the 
energy developed by the gunpowder employed have still 
to be considered. In 1860, being then an associate 
member of the Ordnance Committee, I carried on for the 
Government the first electro-ballis‘ic experiments made 
in this country. My attention was early called to the 
great variation in energy developed by powders recently 
made and professedly of the same make, and I pointed 
out that in my experiments the variations between one 
lot of powder and another amounted occasionally to 25 
per cent. of the total energy developed. It is unnecessary 
to say that on service, and when powder had been sub- 
jected to climatic influences, the variations would have 
been much greater. The variations in energy of new 
powder were chiefly due to the method of proof then in 
use, the Eprouvette mortar, than which nothing can be 
conceived better adapted for passing into the service 
powders unsuitable for the guns of that time. But with 
the want of accuracy of the gun itself, and the want of 
uniformity in the propelling agent, it may easily be con- 
ceived that a limit was soon reached beyond which it was 





mere waste of ammunition to fire at an object even of 
considerable size, and we can appreciate the reasons which 
led our naval commanders, whenever possible, to close 
with their enemy. When we come to consider guns of 
the present day, the first point that attracts our attention 
is the enormous increase in the size and weight of the 
larger natures. It may fairly be asked indeed if, weight 
for weight, the modern guns are so much more powerful 
than the old, and, if we have command of such great 
ranges, why such heavy guns should be necessary. The 
answer to this, of course, is that it has been considered 
essential to have guns capable of piercing at short dis- 
tances the thickest armour which any ship can carry, 
and this demand has led us from guns of 5 tons weight 
up to guns of 110 and 120 tons weight, and to the de- 
velopment of the important mechanical arrangements for 
working them, to which I shall presently refer. 

On the principles which guide the construction of these 
large guns I shall say little, both because the subject is 
too technical to be dealt with in an address, and because 
the practice of all nations, though differing in many 
points of detail, in essentials is closely accordant. 

On three points of construction we the particular stress 
in this country. These points are: That the gun shall 
be strong enough to resist the normal working pressure, 
even if the inner tube or barrel be completely split. 
That whether we regard the gun as a whole, or the age 
of which it is composed, the changes of form should be as 
little abrupt as possible, and that any sharp angle or 
corner must be absolutely avoided. 

As in principles of construction, so in material em- 
ployed, is the practice of the great gunmaking nations 
closely agreed. The steel employed is ductile, and sub- 
jected to severe specifications and tests, which in various 
countries differ slightly one from the other, but exact, in 
effect, qualities of steel substantially the same. So far 
as I know, the application of the tests in this country is 
more severe than in any other, and I take this oppor- 
tunity of entering my protest against the statement 
which I have seen more den once in the journals of the 
day, that English gun steel is in any way inferior to any 
that is produced in any part of the world. Sheffield has 
in no respect lost its ancient reputation in the art of steel- 
making, and to my certain knowledge has supplied large 
quantities of steel, admitted to be of the first quality, to 
orien of the Continent. The steel made by Sir J. 

hitworth and Co. has likewise long been in great repute 
both at home and abroad, and looking at the care devoted 
to the subject by the Government, and the eagerness 
with which improvements in the quality and mode of 
manufacture are sought for and acted on by the steel- 
makers, we may be absolutely certain that to the best of 
our knowledge the most suitable material is used in the 
construction of our guns. 

As many of you are aware, the mild steel which is used 
for the manufacture of guns is after forging and rough 
boring subjected to the process of oil-hardening, bein 
subsequently annealed, by which process it is intende 
that any detrimental internal strain should be removed. 
This process of oil-hardening, introduced first by Lord 
Armstrong in the case of barrels, is now almost univer- 
sally adopted for all gun forgings. Of late, however, 
there has been considerable discussion as to whether or 
not this oil-hardening is necessary or desirable ; and 
while admitting the increase of the elastic limit due to 
the process, it is asked whether the same results would 
not be obtained by taking a steel with, for example, a 
higher percentage of carbon, and which should give the 
same elastic limit and the same ductility. The advocates 
of oil-hardening urge that steel with low carbon, duly oil- 
hardened to obtain the elastic limit and strength desired, 
is more reliable than steel in which the same results are 
reached by the addition of carbon. Those who maintain 
the opposite view point to the uncertainty of obtaining 
uniform results by oil-hardening, to the possibility of 
internal strains, and to the costly plant and delay in 
manufacture necessary in carrying it out. The question 
raised is undoubtedly one of great importance, but it 
appears to me to be one concerning which it is quite 
within our power in a comparatively short time, by pro- 
perly arranged experiments, to arrive at a definite con- 


clusion. 
(To be continued.) 








LAUNCHES AND TRIAL TRIPS. 

THE Naval Construction and Armaments Company, 
Limited, launched on Friday, August 29th, a steel screw 
steamer named Ernpress of India, for the Canadian 
Pacific Railway, and intended, with two others, already 
launched, for mail service between Vancouver and Japan, 
the speed being 18 knots on the measured mile. The 
vessels are 485 long between perpendiculars, 51 ft. breadth 
moulded, and 36 ft. deep moulded, and the gross tonnage 
is 5700 tons. They will carry a large number of passen- 
gers, and electric light, electric fans for ventilation, and 
other special features are arranged for the comfort of 

assengers. The engines are designed to indicate 10,000 
sone seen and propel twin screws. 





The s.s. Tigris, which has been built by Messrs. John 
Blumer and Co., of Sunderland, was successfully launched 
on the 30th ult. She is 290 ft. long, 40 ft. beam, and 25 ft. 
5in. depth. She will be fitted with triple-expansion 
engines with cylinders 234 in., 38 in., and 62 in. in dia- 
meter, by 42 in. stroke, by the North-Eastern Marine 
Engineering Company, of Sunderland. Steam will be 
supplied by two large multitubular boilers 11 ft. 9 in. 
in diameter by 15 ft. 6in. long, having a total heating 
surface of 3800 square feet, and capable of working 
at 160 lb. pressure per square inch. e vessel has been 
built to the order of the Persian Gulf Steamship Com- 
pany, Limited, of London, to the specifications of Messrs, 





ge Baggallay, and Johnson, of London and Liver- 
pool. 


On Saturday, August 30th, Messrs. Raylton, Dixon, 
and Co. launched a steel screw steamer of the following 
dimensions: Length over all, 287 ft.; breadth, 39 ft.; 
depth moulded, 21 ft. 3 in., with a deadweight capacity 
of about 3300 tons. This vessel has been built to the 
order of Messrs. Arthur Holland and Co., London. Her 
engines will be fitted by the North-Eastern Marine Engi- 
neering Company, Limited, of Sunderland, and will have 
cylinders 21 in., 35 in., and 57 in. in diameter, by 39 in. 
stroke. On leaving the ways the vessel was christened 
nin, 





The new steel steamer Penwith, built and engined by 
Messrs. Harvey and Co., Limited, of Hayle, Cornwall, 
to the order of Mr. B. Chellew, of Truro, left the port of 
Hayle on Saturday, Avgust 30th, for her trial trip. The 
distance by log and chart run during the trial showed 
over 11 knots for the hour, which was considered very satis- 
factory. The Penwith is of the following dimensions: 
Length, 270ft.; breadth, 364 ft.; depth moulded, 20 ft.; her 
registered tonnage is 1260 tons and her deadweight car- 
rying capacity 2900 tons. Her 2 are capable of 
developing 1000 horse-power, the cylinders being 214 in., 
33 in., and 56 in. in diameter, with a 39-in. stroke. Her 
boilers, two in number, 13 ft. 6 in. in mean diameter by 
10 4 long, the working pressure being 160 Ib. per square 
inch. 





On Monday, the 1st inst., there was launched from the 
yard of the Tyne Iron Shipbuilding Company, Limited, 
of Willington Quay-on-Tyne, a steel screw steamer of 
the following dimensions: Length, 300 ft.; breadth, 
39 ft. 6in.; depth, 22 ft. 2 in. moulded. The engines, 
which are to be supplied by Messrs. Wigham, Richard- 
son, and Co,, are of the triple-expansion type, havin 
cylinders 223 in., 364 in., and 60 in., by 39 in. stroke, an 
working at a pressure of 160 Ib. 


Messrs. Laird Brothers, Birkenhead, on Tuesday, 2nd 
inst., floated from their dock a screw steamship named 
Ottoman, built for the British and North Atlantic Steam 
Navigation Company, of which Messrs. Richards, Mills, 
and Co., of Liverpool, are the managers, and specially 
designed and constructed for the Atlantic cattle trade. 
The new steamer has a length between perpendiculars of 
402 ft., with 45.6 ft. beam, and 36.6 ft. — to spar deck, 
and a gross tonnage of about 4500 tons. She is constructed 
with a double bottom for water ballast on the longitudinal 
cellular system. She is fitted to carry upwards of 1000 
head of cattle. The engines are of the direct-acting 
inverted cylinder triple-compound type, with cylinders 
31 in., 50 in., and 78 in. in diameter, and 5 ft. stroke, and 
designed to indicate 3000 horse-power on trial. The 
boilers are of steel, three in number, cylindrical, double- 
ended, each having six Purves’ ribbed furnaces, and are 
stayed for a working pressure of 150 lb. per square inch. 








The Red Cross liner Cearense, owned by Messrs. 
Robert Singlehurst and Co., Liverpool, has been fitted 
with new boilers working to 200 lb. pressure and has had 
her engines converted to the a-ng fs ninws aparo type 
by Messrs. David Rollo and Sons, Liverpool. She went 
on her speed trials on September 2 with satisfactory 
results. Several structural alterations have been made in 
the internal arrangement of the ship, including the addi- 
tion of a deep water ballast tank forward of the machinery 
It is said that this is the first time engines have been 
quadrupled in Liverpool. 





The Campbeltown Shipbuilding Company launched 
from their yard at ee sce (Firth =f Clyde) on 
Friday, the 5th inst., a steel screw steamer named Despina 
of 1850 tons deadweight. Dimensions, 225 ft. between 
er moron by 32ft. 7in. by 17 ft. 4in. moulded. 

fachinery: Triple-expansion engines 17 in., 27 in., and 
44 in. by 33 in. stroke, constructed by Messrs. Robert . 
Harvey and Co., Parkgrove Iron Works, Glasgow. 
Steam will be ——- by a large boiler having three corru- 

ted furnaces. It is expected an average speed of 9: 

nots loaded at sea on a moderate consumption of fue 
will be attained. The vessel has been built to class 
100 A 1 at Lloyd’s for Greek owners, and is intended for 
the Mediterranean and Black Sea trade, for which she is 
specially adapted. 


Thes.s. Largo Bay, built by Messrs. R. and W. Haw- 
thorn, Leslie, and Co., for Messrs. Afflick and Co., 
Shields, was tried on the measured mile at Tynemouth, 
and attained a speed of 9.57 knots. She is 287 ft. by 
36 ft. 9 in. by 24 ft. 6in. moulded. The engines were 
constructed by Messrs. Westgarth, English, and Co., 
Middlesbrough. ‘The cylinders are 20 in., 33 in., and 
54 in. in diameter respectively, and the piston stroke 
36 in. The steam pressure is 160 1b. to the square inch. 








INDIAN Rattways.—The Anglo-Indian Government has 
intrusted to the supervision of the South Indian Railway 
Company the construction of the Villupuram and Dhar- 
mavaram State Railway. The construction of a further 
section between Dharmavaram and Guntakal has been 
recently determined on, and will be proceeded with under 
the supervision of the South Indian Company. The new 
line will secure a junction with the narrow gauge system 
of the Southern Mahratta Railway. The works have 
been divided into two sections, one being placed under 
the control of Mr. gg and the other under the 
direction of Col. Gracey, R.E. It is expected that the 
section of the line between Villupuram and Tiruvanna- 
malai will be opened for traffic in October, 
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UNDER THE ACTS 1888—1888. 
The number of views given in the ification Drawings is stated 
dpe ath en og oot hy none are mentioned, the 


Specification is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 
Cc of Specifications may be obtained at 38, Cursitor-street, 
hancery-Lane, E.C., either personally, or letter, enclosing 
amount A / ies and postage, addr to H. Esq. 
The date of the advertisement of the acceptance of a 
cification is, in each case, given after the abstract, unless 
atent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the acceptance of a comp specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


MACHINE TOOLS, &c. 


14,962. W. T. Glover and R. Guiltinane, Salford. 
Rope-Making Machinery. (8d. 2 Fiys] September 23, 
1889.—Spools o are mounted upon spool carriers ¢ which revolve 
upon converging spindles b, the point of convergence being a little 
beyond the laying top, so that the twisted strands extend in 
straight lines to the laying tops without having to be bent out of 
the direct line. Each spool carrier is provided with a planet 
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wheel b! gearing with the central wheel J, which is mounted to 
revolve upon the central axis a. These wheels are bevelled to 
suit the inclination of the axis of the spool carriers. The central 
wheel / receives motion through gearing which can be varied so 
that more or less twist may be put into the strands. The laying 
top is revolved by means of a central shaft a which carries the 
heads i, t upon which the spool carriers are mounted. (Accepted 
July 30, 1890). 


14,996. A. G. Brookes, London. (M. P. Higgins and 
C. H. Moraan, Worcester, Mass., S.4.) Twist Drill 
Grinding Machines. [8d. 8 Figs.) September 23, 1889.— 
To grind a drill, the clamping screw K is loosened, the cylindrical 
slide E is pulled out and clamped, and a drill is then laid in the 
V-shaped supports; the movable support I and drill stop J 
being adjusted, and the lip of the drill to be ground being placed 
in contact with the lip rest (Fig. 3). The drill-holder is moved 
by means of the feed screw I and handwheel & until the pointer 





indicates on the guide bracket G the graduation that corresponds 
to the diameter of the drill. The drill is now held in rlace by 
one hand, while the slide E is moved until the drill comes in 
light contact with the grinding wheel. The slide is then clamped 
rigidly in place, and with one hand holding the drill, the other 
operates the feed screw 1 by means of the handwheel k, and at 
the same time oscillates the drill and holder until the guide 
bracket comes in contact with the stops p on either side. The 
drill may be repeatedly reversed in the drill-holder with one hand 
until both lips be ground exactly alike. (Accepted July 30, 1890). 


4828. R. Wright, Newcastle-on-Tyne. Cranes. [6d. 
2 Figs.) March 27, 1890.—The crane is provided with a central 
pillar of octagonal section, so that it may be made of wrought 
iron or steel plates. Four sides of the octagon carry guide rails B 
upon which a ferrule C slides. The jib D is free to turn upon this 
ferrule, rings of live rollers E being interposed between them. 
The weight of the sheath and the revolving jib are counterbalanced 


Fig. 
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by a hydraulic cylinder F fixed against another side of the cen- 
tral pillar, and in constant communication with the accumulator. 
On the opposite side of the central pillar is fixed another hydraulic 
cylinder G for lifting the load. For revolving the jibs, two 
hydraulic cylinders are fixed to the inside of the sheath and 
work together, the ram of one being forced outwards, whilst the 
ram of the other is withdrawn. A chain K whose ends are 


fixed ee over pulleys L and M carried by the rams of these 
cylinders, and is led round guide pulleys M and a drum N fixed to 
the jib. The water to these cylinders is supplied through tele- 
scopic pipes placed against the sides of the central pillar. (Ac- 
cepted July 30, 1890). 


1611. W. M. Wilson, Patricroft, Lancs. Presses 
for Baling or Compressing Cotton. [8¢. 6 Figs.) 
January 30, 1890.—When the box has been filled with cotton a 
valve in the pipe 7 which leads into the hollow ram e of the 
cylinder d is opened and water under pressure is admitted, 
which causes the inner ram A to rise, carrying with it the two 
rams ¢, i of the cylinders f, f. As soon as the rams 7, 7 
rise clear of a follower k a blocking gear covers the holes 
in the follower k through which the 



































rams i, « have risen. 
fe... | 
5 J 
} | ik H 
~ Fig.3. 
i 
DYOKSi 
al | I 
ae 
é é 




















16N. 


The pressure is then turned into the outer portion of the 
cylinder d, thereby causing the ram e¢ to raise the follower k with 
a follower j, while the two cylinders f, f are simply filled with 
water by gravitation until the resistance becomes too great in the 
central cylinder d, then the full pressure is turned on to the two 
cylinders f, f, and the final pressure is given to the bale by the 
united power of all the rams h, e,9,g. After the bale has been 

ressed the followers are lowered, the ram h only remaining to be 
owered to allow the follower j with the rams i, ¢ to reach its lowest 
position. (Accepted July 30, 1890). 

9368. A. M. Clark, London, (G. H. Clowes, Water- 
bury, Conn., U.S.A., and E, Fitz-Randolph, New York, U.S. 4.) 
Machines for Rolling Cylindrical Forms of Metal. 
(8d. 6 Figs.] June 17, 1890.—This invention relates to an arrange- 
ment whereby two pairs of rolls capable of acting in unison or 
independently of each other are housed in one frame. The hous- 
ing consists of two sections A!, A’, which sections are adjustable 
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to and from each other by means of screws 39, passing through 
threaded bushings 40. The screws are operated by worms 41 on 
upright shafts 42, meshing with wormwheels 40@ upon the screws. 
The sections are prevented from canting by stay bolts 87 pro- 
vided with nuts 38. The shafts 47, which are carried in pivotted 
journal boxes 49, are driven by a pinion 54 on the drive shaft 55 
gearing with a spurwheel 53. (Accepted July 23, 1890). 


MANUFACTURE OF NAILS, &c. 


14,886. W.R.Lake,London. (J. H. Ehlers, Bahrenfeld, 
Germany.) Manufacture of Nails. (8d. 7 Figs.) Sep- 


tember 21, 1889.—The nail blanks are cut from a metal strip, pro- 











vided with raised edges for forming the nail heads, rolled upon a 





drum F? by two cutters k, arranged side by side. At each stroke 


The stamping die g is for jumping the head on the nail. 


a blank is cut off having the head alternately on opposite sides. 
The mechanism for periodically advancing the metal strip 
consists of a carriage c oscillated by a lever from a cam 
having its stroke regulated by set screws and a spring c’. The 
gripper h3, which is operated by a lever h, connects with the 
reciprocated rod Al by means of a hand lever j, hook j, and catch 7. 
The machine is driven from a loose pulley S on the main shaft B 





through a friction clutch 81, which is thrown in and out of gear 
by a hand lever S? of a pivotted disc $3 connected to the disen- 
gaging lever ¢ pivotted at t?. The mechanism for holding the 
— in position during the backward motion of the feed consists 
of the stationary cheek g and the oscillated cheek g!, a set screw, 
adjusting screw bolt, and an arm of the carrier E. (Accepted 
July 30, 1890). 


15,086. H. H. Lake, London. (J. I/. Ehlers, Bahren- 
feld, Germany.) Machine for the Manufacture of Nails. 
(8d. 7 Figs.] September 24, 1889. — Nail blanks are inserted 
into notches a? in a ring a revolving upon the annular projection 
a1 of the bedplate, provided with ratchet teeth at its outer edge 
and receiving intermittent motion from the shaft w! through 
an eccentric b+, rod 5%, lever 1, and pawl arrangement b. Jaws f 
seize and lift the nail blank between holding cheeks ¢@, d!, = a°, 

When 






































this has been effected the blank is reinserted in the catch ring @ 
by the jaws f and carried forward to a position between a side 
cheek h and aroller h! on a rod k, where the nail shaft is rolled out, 
the roller h! as it is drawn down by the eccentric on the shaft wt 
being pressed against the nail with increasing force by means of 
a roller 2 and incline /. The blank is afterwards sharpened, and 
the waste cut away by the die » and cutters 0, p arranged inacar- 
riage mm. The finished nail is expelled from the notches a? by 
meeting a bracket 7. (Accepted July 30, 1890). 


15,709. H. Nettlefold and J. Sheldon, Birming- 
ham. Manufacture of Screw Blanks. (8d. 12 Figs | 
October 7, 1889.—This invention consists in forming on the face of 
the partly made head of the blank, during the heading operation, 
ribs near the parts where the ends of the closed grooves are to be 
formed, and also parallel ribs situated at opposite sides of the 
centre of the head, and in the same direction as the intended 
groove, the ribs when the grooving tool enters the flat face of 
the head being flattened and made to prevent any deficiency of 
metal at the ends and side edges of the closed grooves, and pre- 
serving the circular figure of the head. (Accepted July 30, 1890). 


ELECTRICITY. 

12,185. A. H. Howard, London. Distributing Elec- 
tricity. [lld. 16 Figs.] July 31, 1889.—In a system of electric 
distribution from a central station, through storage batteries 
situated at various points on the external circuit, a periodically 
acting automatically switching apparatus is used at the central 
station for diverting the entire dynamo current from the batteries 
in charge to a resistance, and allowing mechanism situated at the 
various storage stations on the line to come into action and effect 
the changes in the local circuits. With the storage batteries 


Fig. Fig. 2: 








at each installation a rotary commutator is arranged to effect 
the cycle of changes in the connection of the batteries with the 
line wire and with each other. The figures show an arrange- 
ment of switch in which A is a shaft fitted with a pair of three- 
armed switches a, a!, a2, which dip into mercury cups 3, bl, b3, 
which respectively connect with the positive and negative brushes 





of the dynamos, with the line wires, and with a resistance. A 
lever rocks the shaft A at given intervals and depresses the arms 





Se ee 


wnat RS 


ronan arte metas 

















326 


ENGINEERING. 





(Sept. 12, 1890. 








ai, ai, a®, a? alternately into their mercury cups, closing the 
circuit either with the line wire or resistance. (Accepted July 30, 


17,060. T. Parker, Wolverhampton. Electrical 
F 3. (8d. 2 Fiys.] October 29, 1889.—F is the furnace 
having an inlet hopper at a with slides A, A, by which the charge 
can be admitted. B is a screw conveyor by which the charge is 
pushed forward into the furnace. The electrodes cl, cl consist of 
carbon blocks fixed in metal sockets ¢, ¢, to which the electric 
circuit wires from the dynamo are affixed. Rods c*, ¢2, which 
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establish the circuit through the furnace, are passed through the 
furnace walls from either one or both sides, so that they can be 
caused to meet each other or the opposite carbons cl, g is the 
outlet for the gas, h is the slag tap hole, and x the opening for 
manipulating the charge. For varying the electromotive force 
with the varying resistance of the charge resistances R and a switch 
RS are provided. (Accepted July 30, 1890). 


9357. M. W. Dewey, Syracuse, N.Y., U.S.A. Welding, 
&c., Metals by Electricity. (8d. 9 Figs.) June 25, 1890.— 
The bar A to be heated is secured to supports B and B! by clamps. 
The support B! is movable by means of the screw D, so that the 
bar can be subjected either to compression or tension. The heat- 
ing conductor C, which is in two parts, so that it may surround 
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the bar, is supported by two supports ¢ and cl mounted upon the 
baseplate a, but insulated therefrom and each other by insulation 
d, The heating conductor C and its supports may be moved to 
any position along the bar, and there fastened by aclampe. The 
terminals f and f! of the heating conductor are connected to the 
supports c and cl, The conductor is inclosed by a covering of 
some non-heating material. (Accepted July 30, 1890). 


GAS ENGINES. 


11,926. J.C. Bull, Belvedere, Kent. Vapour and 
Gas Engines. (84. 6 Figs.) July 26, 1889.—The engine is so 
arranged that air is admitted to the water-jacketted cylinder A 
at the first portion of the stroke and at a later portion of the 
stroke gas or vapour is admitted in sufficient quantity to render 
the mixture explosive. The mixture is fired immediately it 
becomes explosive by ignition apparatus which is always open to 
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the cylinder. B is the air-compressing cylinder, C the crankshaft, 
and D and E shafts working off it through bevel gearing, so that 
shaft E makes, for every revolution of the main shaft, one revolu- 
tion in the opposite direction. +, d, and e arecam wheels on shaft 
E which work the valves f, g, ». dis a small tube kept red-hot 
by an external flame; and nis au asbestos funnel to preserve the 
heat of the flame. (Accepted July 30, 1890). 


14,926. J. C. Diederichs, Bourgoin, France. Com- 
bustible Vapour Engines. (8d. 7 Figs.) September 21, 
1889.—This invention relates to a combustible vapour engine 
comprising a motor cylinder A with a combustion chamber C, a 
cistern Q supplying liquids at a constant level or uniform pres- 























val 


sure, a carburetterG supplied with liquid regulated in quantity 
by a governor R, an igniter heated to incandescvence by a blow- 
pipe supplied with air carburetted by the aid of a special reser- 
voir and pumps E and E!, The engine is so constructed as to 
admit of the employment of the light essences and the heavy oils. 





MISCELLANEOUS. 

13,200, J. Ewart, Banff,N.B. Adapting Ordnance 
for Use with Miniature Ammunition. [lld. 18 Figs.) 
August 21, 1889.— An ordinary rifle barrel with its lock is 
mounted on a gun C by means of hoopsS and T. The trigger pull 











is connected to the vent lever and drill tube by a wire H. 
The gunners working a gun proceed as if they were loading and 
firing the big gun ata target, with the exception of loading and 
full cocking the rifle. (Accepted July 30, 1890). 


13,697. H. Gruncherg, Cote, H. Flemming, Kalk, 
and W. Siepermann, Elberfield. Preparation of 
Alkaline Cyanides. (8d. 2 Figs.) August 30, 1889.—For 
the manufacture of the cyanides of the metals of the alkalies 
upright retorts A are arranged ina furnace is such a manner that 











the passage of the heating gases round them brings the upper 
portion of the retorts to a dark red heat while the part below is at 
a bright red heat. Within each retort isa movable tube for the 
introduction of a current of ammonia. Close shutting hoppers F 
are placed on the retorts through which pass pipes H for letting 
out the evolved gases. (Accepted July 30, 1890). 


14,650. C.Fairholme, London. (F. Dohlemann, Berlin.) 
Friction Brake Apparatus for Railways and Tram- 
ways. (8d. 6 Figs.) September 17, 1889.—This invention relates 
to friction brake apparatus, in which two friction discs b, b are 
rotated in contrary directions by an axle drum a, and are thereby 
made to wind up both ends of brake chain f which passes over 





























guide pulleys and over a roller e mounted on one arm of a bell- 
crank lever g pivotted at h, the other arm of which is connected 
by rods r to the brake levers. A weight Qis used for loading the 
friction discs so as to compensate for any unfavourable conditions 
of friction caused by the oscillations of the carriage. This weight 
is automatically raised by levers ¢ and k, which are acted upon by 
the brake chain. (Accepted July 23, 1890). 

15,321. P. N. McMahon, Waterford, Clutch. (8d. 
4 Figs.) September 30, 1889.—According to this invention a pro- 
longed form of claw clutch is used provided with ——— H 
which are lined with hard wood I. The part F of the claw clutch 
is prolonged to form a bearing for a conical ring E andis feathered 
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to the shaft. The ring E is feathered to the part F. On engag- 
ing the ring E with the projections H of the loose part of the 
clutch, speed is rapidly got up, and just as the full speed is obtained 
the - F engages with the loose part CG. (Accepted July 23, 


6131. W. P. Thompson, Liverpool. (L. Schutte, Phila- 
delphia, Pa., U.S.A.) Steam Condensers. (8d. 6 Figs.) 


gulated by means of devices operated by thermostats which are 
acted upon by the temperature of the condensing water. Dis the 
“combining nozzle” of an induction condenser, and is provided 
with an adjustable spindle K for regulating the admission of 
water, and with a sleeve L, which regulates the steam admission. 
The spindle K and sleeve L are connected by a rod J, and thereby 
caused to work in unison. A lever M pivotted at m to the spindle 
K is connected to the rod n of a piston n! by a rod m2. This 
iston is operated by fluid pressure in the cylinder N controlled 
y a slide valve, the spindle of which is connected by a link n9 to 














an elbow lever 710, which is drawn downwards at its middle by a 
spring nl, but supported at its ends upon two plungers nl2 and 
ni3, These plungers pass into closed chambers fitted with clesed 
into the condensing 


pipes 215 and nl8, which respectively 
water admission pipe A and the discharge water pipe I. 
These chambers and pipes are filled with expansible Tiqnid and 
act as thermostats. Thus the temperatures of the inflowing and 
outflowing water are applied jointly to control the slide valve, 
and thereby vary the capacity of the condenser as variations in 
the : of steam admission may demand. (Accepted July 23, 
1890). 


8712. H. Postolkaand L. Eliasch, Karwin, Austro- 
Hungary. Miners’ Safety Lamps. [6d. 8 Figs.) June5, 
1890.—The upper part of the lamp is screwed to the lower part 
and opening of the lamp is prevented by means of a right and 
left-hand lock screws b, cin guide tubes d, e. The lock screws 





are simultaneously operated by means of a key fitting slots in the 
ends of the screws. The chamber ¢ contains mechanism for ex- 
tinguishing the lamp upon its being opened. This is effected by 
a spring k® bringing through a lever k1 a plate h over the wick 
tube H. This movement is prevented by the rod p when the lamp 
is closed. (Accepted July 30, 1890). 


9410. W. M. Musgrave, Bolton, Lancs. Valve Gear 
for Steam Engines. [6d. 5 Figs.) June 18, 1890.—A lever 
A, to which a rocking motion is communicated, on arriving at the 
end of its stroke, engages with one of the steam rods ©, C, and on 
the return stroke pushes the rod before it, thus opening the steam, 
valve. The portion of steam rod E is brought into contact with 
one of the rollers F, F, which causes the steam rod to engage with 














the lever. The spring in the cushioning cylinder D then closes 
the valve. The rollers F, F are actuated by the levers J, J, which 
are caused to act simultaneously by means of levers K, K, which 
are connected to a lever d by rods M, M. The lever L is connected 
to the governor through the lever N and rod O, which raises or 
depresses the rollers F, F, thus altering the point at which the 
steam rods are disengaged and the steam valves closed. (Accepted 
July 23, 1890). 


UNITED STATES PATENTS AND PATENT PRACTIOR. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States ma be 
consulted, gratis, at the cflices of ENGinaBRING, 35 and 36, B lord: 





April 22, 1890.—The capacity of a condenser is automatically re. 





(Accepted July 30, 1890). 
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bent as much in the middle as at the ends, where | 
the roll is more unyielding. To compensate for 
| this spring of the top roll the workmen often slip in 
Pate Benpine Rotts. | Slabs of wood, thin or thickas may be required, along 

THe machine of next importance is that for! with the plate and on thetop side. Thatis rather a 
bending, flattening, and otherwise setting the loose and haphazard way of attaining the curvature 
plates which form the shell as well as bulkheads of a desired. It is found better to have the top roll 
ship. And as these are all bent cold, this machine | made slightly larger in diameter at the middle than 
requires to be of considerable power and substan- at the ends—tapering gradually thereto in barrel 
tiality. A large extension in the length of these | form. The extent to which that tapering is carried 
rolls has recently been necessary owing to the| varies of course with the stiffness of the roll, 
greater length of plates now used—for this machine | and the degree of pressure to which it may be sub- 
requires to be as wide between the housings as | jected on a thick or thin plate. It is impossible to 
will admit the plate easily lengthwise, even when | make that swelling in the middle such that it will 
put in askew. It is not many years since 104 ft. | suit all cases, and the slips of wood are sometimes 
was considered a good length for the rolls—many | brought into requisition even in the best of ma- 
builders never dreaming of longer plates in the chines. But a certain proportion of curvature has 


SHIPYARD MACHINE TOOLS. 
(Continued from page 246.) 


future ; and some of these machines may still be| been found by experienced makers to give good 
seen in certain old-fashioned yards that have not ad- | average results, e.y., it has been found that a solid 





It is found in shipbuilding practice, that these 
unbent edges do not very seriously affect the fitting 
of the plate—the curve imparted being usually small, 
some of the plates requiring no perceptible curve at 
all—merely a little rolling to flatten and take out the 
kinks and warpings. In small vessels the bilge has 
often a pretty sharp curve, and it is here the inconve- 
nience is felt. In bending circular boiler shells, too, 
often of steel, 14 in. or 1} in. thick, the inconveni- 
ence of flat unbent edges is found to be more serious ; 
and a severe strain is thereby often brought upon the 
rivets at the joints, when the hydraulic rivetter has 
released its hold after closing upeach rivet. There 
are important constructive reasons, however, why 
the lower rolls cannot be under a certain limit of 
diameter. The closer the centres are to each other 
the greater will be the pressure required to bend 
the plates, and at the same time the less able will 
these smaller rolls be to support the pressure, unless 
some other means are devised for supporting the 








vanced with the times. 


Now it has become neces- | 
sary to have rolls at least double that length, and | 
new shipyards ought not to put down a machine | 
having rolls much less than 30 ft. long. There are! 


wrought-iron roll of 25 ft. length and 32 in. in| 
diameter, works well generally when the ends are | rolls themselves. 
turned about 1 in. less in diameter than the middle. | be made. 

In such a case the roll requires to spring upwards | 


A compromise has, therefore, to 


It would only be natural to suppose that the 






































now several at work of this size in some of the 
larger yards, and there are at least two instances 
where that length even is exceeded a little. This 
journal illustrated quite recently (page 529, vol. 
xlix.) a plate-bending machine capable of bending 
1} in. plates 32 ft. in length between the standards. 
It will easily be understood that when machines 
are constructed to bend cold steel plates of about 
30 ft. in length, the rolls must be of considerable 
diameter and strength, and the gear for driving 
them very powerful. The general design nowadopted 
is an arrangement of three rolls (Fig. 20) one above, 
and two below. The two lower rolls L L are of 
the same diameter turned quite parallel throughout 
their length, and a few longitudinal grooves are 
planed out around the periphery so as to seize the 
plate readily when pushed in. These two rolls 
are driven by the gear, and revolve in the same 
direction at the same speed. That speed is usually 
regulated to carry the plate through at the rate of 
15 ft. to 30 ft. per minute. The top roll T is not 
driven by gear. It is hung free on its axis, which 
revolves in slide-blocks movable upwards and 
downwards in the end housings in a line exactly 
between the centres of the lower rolls; and it is 
by this roll that the bending is done. As the 
pressure of bending is nearly equally divided 
between this one upper and the two lower rolls, 
it is obvious that the upper must be of greater 
strength to bend a long plate without yielding 
in the middle of its ited 5 In practice all to 

rolls ‘‘spring” more or less. If a straight ro 

yields in the middle when doing its work, it is 
plain that the plate operated upon cannot be 























in the middle } in. to form a truly straight line on the 
lower side in contact with the plate. As the pres- \ 
sure imparted must vary greatly for different plates, | \ 
that perfection of working cannot always be realised; SS 
but the above is found a good approximation, and | 
a skilful plater can always find means to impart the jlower rolls would require the diameter to be 
degree of pressure at certain parts that may be re-|in a certain proportion to their length. That 
quired. The diameter of the lower rolls should be would be so if they had to bear the pressure 
as small as can be used consistently with sufficient | without external support. They must, however, be 
strength; for the smaller these rolls are, the |of small diameter whatever their length may be, 
closer their centres can be brought together ; and for the reason already stated, and to keep them 
on this closeness of centres an important matter|from yielding downwards while at work, the 
depends, which we now explain. The diagram | ought to be supported by loose rollers anime 
(Fig. 20) shows the defect that applies to all three- (SS, Fig. 20) placed at every 5 ft. or 6 ft. of the 
roll machines, and that defect is magnified in pro-|length. These supporting rollers ought to be 
portion as the lower rolls are large in diameter. | broad on the face, so as not readily to wear a groove 
Every plate on entering and leaving the rolls|around the rolls, and they ought to turn in 
asses without having its extreme entering and | bearings that form part of the bedplate of machine, 
sar edges acted upon by the upper roll with|or on pillow-blocks securely bolted to bedplate. 
the same bending pressure as the body of the plate. | These antifriction rollers, as they are called, serve 
That is due tothe fact that before the pressure onthe | a most important purpose besides supporting the 
entering plate can be fully applied, it must rest |lower rolls. They turn freely by the friction of 
on the two highest points, or crowns of the rolls ; | the surfaces, and by keeping the lower rolls up to 
and these points are of necessity as wide apart as their work they save undue wear and friction of 
the distance between the centres of the lower rolls. | the axle bearings, by relieving them of pressure and 
The full bending pressure is midway between these | the twisting action of the journal, which would 
centres, so that a part of the plate on entering | assuredly take place if the lower rolls were allowed 
(nearly equal in length to half the distance between | to spring downwards in the middle. The antifric- 
centres of lower rolls) escapes without receiving | tion rollers ought to be as large in diameter as can 
the full pressure of the top roll. The same/ be conveniently applied ; and their journals, which 
extent of plate, of course, escapes on the retreating | should be set a little wider apart than the centres of 
edge. The importance, therefore, of small rolls, | lower rolls to 2 ee thrust, should ke 
with centres as close together as practicable, will be | well provided with efficient lubricators. No external 
readily seen. | support can be given to the top roll. 














In some few 
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cases a strong beam with friction rollers has been 
fixed above, extending from one end standard to 
the other. But as the height of upper roll varies, 
it was necessary to have the supporting rollers 
movable vertically by screws, and no substantial or 
easily worked arrangement of that kind was prac- 
ticable. 


own unaided stiffness. 

Another plan, adopted by a Scotch maker, and 
for a time extensively favoured, was to have the top 
roll strong and of large diameter, with a smaller 
one placed underneath it, both being turned truly 
parallel, and always in contact with each other, 
and therefore movable together upwards or down- 
wards, with their bearings in the same end slide 
blocks. This constituted a four-roll machine 
(Fig. 21). The small roll in this case was really 


the bending roll which acted upon the plate, and | 
the function of the greater top roll was, by its| 
greater strength and stiffness, to keep the smaller | 


from springing up with the pressure. Both these 
top rolls turn simply by the friction of contact 
when the pressure of work is brought upon them. 


There is a semblance of feasibility about this design, | 
for there is unquestionably much greater stiffness | 
in the two rollers, one above the other, than can | 
be got from one, without wnduly increasing | 
But other advantages have been | 
claimed for this arrangement, which cannot so| 


its diameter. 


easily be seen. It has been averred that smaller 
curves can be imparted to plates, as for flues, 
masts, or spars for instance. It is difficult to 
see this in theory; and practical experience 
does not bear it out. It is evident by the diagram 
(Fig. 21) that no curve of smaller diameter than 
the united diameters of the two top rolls can be 
bent, otherwise the plate would come into contact 
with the larger roll before a half-circle could be 
completed. It has also been claimed for this four- 
roll combination that the plate is bent nearer its 


The beam, with its supporting rollers, was | 
therefore abandoned, and the top roll left to its | 





entering and leaving edges than is possible with a | 
three-roll machine. But this also is illusory. The 
extentof unbentedges for a givencurvature depends, 
as we have shown, practically upon the distance 
between the centres of the two lower rolls. The 
small upper roll can make no difference in this 
respect. Its line of pressure is exactly in the same 
position as it would be in a larger roll, viz., mid- 
| way between the lower roll centres. 

It has been found preferable in practice to have 
a single top roll of diameter as large as can well 
be used, and of very strong material, such as a 
solid wrought-iron or steel forging ; or even a steel 
casting with its centre cored out throughout its 
length. When the latter is adopted there ought 
to be a steel shaft or axis, keyed into it, and 
extending throughout the whole length of the roll. 
This is much better than forming the axes as part 
of the casting extended at the ends to form journals ; 
for when these journals are cast on they must neces- 
sarily be of very large diameter to admit of a core 
of sufficient size through them, and this enlarged 
| diameter causes greatly increased friction and re- 
| sistance to turning. 

Various devices have been resorted to with the 
view of increasing the rigidity of the top roll. 
So important is this that we think it right to 
refer particularly to one mode of construction which 
obtains among some makers and users. As already 
pointed out, the stiffest roller is a solid steel forg- 
ing, or steel casting. But these are expensive. 
Nothing is cheaper in first cost than a cast-iron 
roll fitted with a wrought-iron or steel axle ; and 
when the length is not to exceed 24 ft. or thereby, 
this answers well. The usual proceeding is to bore 
out the contracted ends, or ‘‘ eyes,” to fit the turned 
bosses on a plain malleable shaft—to drive the latter 
in with a ram, and to secure with one key at each 
end. Then the roll is turned in the lathe, and its 
journals finished at the same time. All this is 
simple enough. But the device to which we would | 





BRIDGE OVER THE RIVER MENDOZA AT MILE 15, 


particularly allude is that of forming an inner boss 
or ring in the middle of the casting, and a corre- 
sponding boss on the axle, and making a close fit of 
the axle with the roll at this middle position (Fig. 
22). Oneend A of the roll is made a little wider to 
allow the central boss of the shaft to pass through. 
The object avowedly of this is that the seat for the 
shaft in the middle strengthens or stiffens the whole 
roll. Little argument is needed to show the fallacy 
of this. So far as mere stiffness is concerned the roll 
casting is considerably stiffer than the axle. A shaft 
of such proportions, when resting on its two ends, 
would in all probability spring down a little in the 
middle by its own weight. When fitted into a cast- 
iron roll with a middle boss, there can be no 
sinking of the shaft. But here it is the roll 


‘which supports the shaft, not the shaft the 


roll. The shaft is of stronger material truly, and 
would bend a great deal before it would break. 
It would bend readily indeed with a far less 
pressure than would be necessary to deflect the 
casting. How, therefore, then can it support the 
casting against deflection? When the casting 
receives a lateral pressure sufficient to break it, the 


' shaft can add little or nothing to its stiffness. And 


when the cast iron does give way, it does so pro- 
bably without breaking the shaft. But of what 
use is the roll when the casting is broken? No 


‘use whatever. Let the casting be as strong in its 


section as practicable, and the axle swelled, gra- 
dually towards the middle of the length, to prevent 
springing by its own weight, or vibration in work- 
ing, and thus save the end keys from becoming 
loose ; and that is all that can be done to insure a 
good stiff roll when of cast iron. But when a roller 
is to be upwards of 24 ft. in length, cast-iron is 
hardly available owing to a practical difficulty in 


casting it in one piece in a vertical position ; and 


this is essential. The expense of overcoming that 
difficulty would so increase the cost of the casting 
as to give no advantage. 
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Fic, 6. Sire OF BRIDGE OF 246 FT, SPAN AT MILE 34. 


There is another point of importance in connec- 
tion with the slides which carry the top roll. It 
is the necessity for some means being provided in 
the end bearings to allow of the top roller doing 
its work properly when it is off the horizontal. In 
shipwork it is seldom the top and bottom rolls 
are required to work truly parallel with each other. 
More frequently the top roll is applied with one 
end depressed upon the plate much lower than the 
other, to give a greater bend at that end than at 
the other. This tilting of the top roll is constantly 


varied by suitable independent gears with which we | 


shall deal further on. And it is clear that the bear- 
ings must either be very roomy or otherwise formed 
to allow of tilting. A common practice has been to 


widen the bearings a little at each end as shown at | 
A in Fig. 23. But this is a very unmechanical and 


imperfect construction ; for the pressure of the 
journal can only be at one narrow point of bearing 
in all positions of the roller. Hence excessive 
wear and a tendency to ‘‘ seize” between journal 
and bearing. 

The slide-block ought to be joined to the screw 
which moves it up or down, not by a rigid joint, 
but by one which allows of the entire block cant- 
ing a little with the angle of the roll. The whole 
surface of the bearing is thus kept always in con- 
tact with the journal in all positions, and is yet free 
to adapt itself to the tilting of the roll. Figs. 24 
and 25 illustrate how this can be effected. A is 
the slide-block which is held up by the screw B— 
the lower end of the latter being formed into an eye 
having a steel pin S through it and through the 
slide-block—thus forming a swivel which allows the 
bearing to be inclined to any needful angle. C is 
a liner of gun-metal. There are other forms of 
bearing well understood by mechanicians, which 
effect this purpose ; such as a cylindrical bush of 
large diameter with its axis across the standard, 
and at right angles to the roll (Figs. 26 and 27). B 
is the bush embedded in the two halves of the slide S 


| with the bearing for the roller axle in its side, and 
| transverse to the axis of cylindrical bush. Two sides 
| of the cylinder should be flattened, as shown, to make 
it flush with the sides of theslide-block and allow of a 
full shoulder being formed around the axle bearing. 
A good diameter for this cylindrical bush is nearly 
twice the diameter of the roll axle, and about 1.7 


| times for the length ; e.g., a 10-in. axle would have | 





the driving wheel is keyed. The other journal has 
merely to support the roll ; and very little support 
is needed from the axle if the roll is well borne up 
by the antifriction rollers underneath, as already 
shown. That other journal then ought to be very 
much less in diameter than the driving end, in 
order to lessen the friction of working as much as 
possible. It is different as regards the top roll. 


a cylindrical bush about 19 in. in diameter outside | Its axles have always to bear the pressure of bend- 
and 17 in. in length. It might be of cast iron, and |ing to whatever extent that pressure exceeds what 


ithe bearing for the axle lined with gun-metal at 
least ? in. thick. 

| Before leaving this detail it is well to say some- 
thing of the diameter of axles in the lower, which 
are the driving, rolls. The axle at the driving end 
of each roll (i.e., the end on which the large spur- 
wheel is keyed) ought to be sufficient to resist the 
torsional strain which is necessarily imparted to each 
roll axle, to force through the machine a thick 
| plate through the full length of the roll. A rule 
|might be laid down as to this proportion, but the 
| conditions of working such a machine can be varied 
so much, it is not well to be limited here by mere 
theory. The proportion requires to be greatly in 
excess of what might seem necessary by calcula- 
tion. The section of shaft must vary in area not 
only with the diameter of roll, but also directly 
with the length of the plate and the bending pres- 
sure of top roll, or rather the degree of curvature 
which it is desired to impress upon a plate of a 
given thickness in each traverse through the 
machine. In short the strength of the driven 
journals ought to be such as to resist easily the 
power of driving gear, whether that gear be actuated 
by separate engine or belt. 

It has been customary to make the journals at 
both ends of the lower rolls the same diameter. This 
is a rough and ready mode of construction conve- 
nient to the maker, but it is far from being correct 
in principle. All the torsional strain must pass 


through the one end of the axle—the end on which | 





|is given by the mere gravity of the roller. But 


there is no torsion. The axle of the top roll is free 
at both ends. When there is a small bending 
roller underneath, and in contact with large roller, 
that small one may have journals not exceeding 
4 in. in diameter, for they have little or no strain 
to bear—only to resist any tendency to move late- 
rally, and that is not much. These are points 
worthy of attention in the construction of all such 
machines, for in the interests of economy the 
working friction of such machine tools ought to be 
reduced to the lowest possible limit. 
(To be continued.) 








THE TRANSANDINE RAILWAY. 

SaTIsFACTORY progress is being made with the 
work of connecting a series of railways across 
South America, and joining the River Plate with 
the Pacific coast of Chili, commenced some time 
ago by Messrs. J. E. and M. Clark and Co., Dash- 
wood House, New Broad-street, E.C., who have 
done valuable service in that country. The work is 
important from two distinct points of view. The 
engineering difficulties can only be surmounted by 
skill and great perseverance. Indeed, itis only pos- 
sible to appreciate the magnitude of the under- 
taking when one realises that mountains, clad with 
perpetual snows, are to be pierced by tunnels over 
10,000 ft. above the sea ; that the only approach 
being by mule tracks, impassable for six months in 
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the year; and that food, material, and machinery | Government, leaving 40 miles from Santa Rosa to | 3347 ft. above sea level. The first important 
have to be carried four days’ journey on the backs the frontier, which are now under construction by | bridge on the line is at the 15th mile, where the 
of mules over paths so steep and tortuous that only | Messrs. Clark. Mendoza River is crossed by a viaduct of six spans 
single loads of moderate dimensions can be carried.; Messrs. Clark have therefore the whole of this of 66 ft. each. The engraving, Fig. 5, shows the 
The country through which the line passes—a/| mountain railway in hand, 109 miles on the Argen- | bridge in course of construction. It also indicates 
great part of it little frequented—presents objects; tine side which they are constructing for the a remarkable feature of the river, that the water 
of interest from an agricultural, mercantile, and | English Company, called the Buenos Ayres and | comes down in heavy spates, making a strong natural 
commercial standpoint, although there are, as our | Valparaiso Transandine Railway Company, Limited, | wall. It is not, however, until the Boca del Rio is 
engravings illustrate, long stretches of sandy|and 40 miles on the Chilian side called Clark’s| reached at mile 19 that the railway actually enters 
banks and mountain passes. The fertile plains of | Transandine Railway, which they are constructing | the gorge formed by the River Mendoza, and com- 
the pampas and the vineyards near the Andes offer | on their own account, making a total length of 149| mences the ascent of the Andes. From this point 
a field of enterprise to the farmer and agricul-| miles, the whole of which is of a mountainous | heavy works begin, broken here and there by the 
turist, and when the cattle reared on the pampas| character, presenting engineering difficulties of an | pampas. After entering the gorge, by a series of 
can be carried in a few hours over the Andes by | exceptional character, a fact which is pretty clearly heavy cuttings and a short tunnel, the line again 
the new line instead of having to be driven for| borne out by the illustrations of the country which | crosses the Mendoza by a deck bridge of 148 ft. 
days over the mountains, where food is scarce, the | we give on pages 328, 329, 332, and 340. 'span and recrosses it again at the 23rd mile by 
productive powers of the country will doubtless be| The starting point, Mendoza, is 2376 ft. and the |a bridge of 131 ft. span, and reaches the station 
utilised to an extent hitherto impossible. ‘terminus, at Santa Rosa, 2704 ft. above sea level. | of Cacheuta at mile 24. At this place there are 

The railway will, when completed, form, as we| The lowest pass between these points attains an natural hot baths, which have been used for many 
have already stated, the final connecting link in the | elevation of 12,467 ft. above sea level, or about! years for hygienic purposes. Leaving Cacheuta 
transcontinental railway between Buenos Ayres, | 10,000 ft. above the termini. Fig. 3 is a general | the Mendoza is crossed again by a bridge of 148 ft. 
the capital of the Argentine Republic on the Atlantic | plan of the railway and Fig. 4 is a profile sketch span ; a deep cutting and tunnel are then passed, 
coast, with Valparaiso, the chief seaport of Chili on | showing the altitudes at several points of the rail- and the line follows the left bank of the river to the 
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the Pacific coast, and unite the railway systems of 
the two most important republics in South America. 
Fig. 1, an outline map of South America, shows the 
general line of the transcontinental railway. In 
the sectional map (Fig. 2) the link connecting the 
existing railways is shown by a heavy line, while 
Fig. 3 shows the line in detail, the distances 
being marked in kilometres, The distance be- 
tween Buenos Ayres and Valparaiso by transconti- 
nental railway will be about 850 miles, of which 
757 miles are in Argentine and 93 miles in Chilian 
territory. The whole of the Argentine section was 
included in the original concession to Messrs. Clark, 
but 220 miles from Villa Mercedes to Mendoza were 
constructed by the Government ; they were subse- 
quently bought by Messrs. Clark, and now form the 
Argentine Great Western system. The 428 miles 
from Buenos Ayres to Villa Mercedes were built 
by Messrs. Clark, and now constitute the main line 
of the Buenos Ayres and Pacific Railway. Both 
these lines have a gauge of 5 ft. 6 in., the standard 
broad gauge of the country. The remaining 109 


miles from Mendoza to the frontier are under con- | 
struction and form part of the Transandine 
Railway. 

On the Chilian side the distance from Valparaiso 
to the frontier is 93 miles, of which 53 miles to 
Santa Rosa are built to the 4 ft. 84 in. gauge, and 
have been worked for some years by the Chilian 
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way. These altitudes are given in metres, and the | 
distances in kilometres ; but in the latter case we) 
have given the equivalents in miles. A careful | 
survey showed that to carry a surface line, with | 
gradients that could be worked profitably by ad- | 
hesion, would entail a considerable development, 
adding materially to the mileage without pro- 
viding any security against snow and avalanches. 
It was, therefore, decided to adopt the Abt rack 
system with 8 per cent. gradients for a portion of 
the line, and to carry the line in tunnels for a con- 
siderable distance in those portions where snow 
and avalanches had to be encountered ; and, at 
the summit, where 2000 ft. in altitude could be 
saved, by a tunnel three miles in length. It has 
been finally arranged that the first 84 miles of the 
line from Mendoza are to be constructed with 
gradients not exceeding 24 per cent., worked by 
adhesion. The locomotives to be used in the re- 
maining 65 miles will be constructed so that they | 
can work either by adhesion or by the use of! 
toothed wheels, thus enabling short sections of | 
rack to be introduced where required. The longest | 
section of rack, which will be about 10 miles, will | 
be at the summit. 

Starting from Mendoza the railway passes) 
through the vineyards and cultivated ground which | 
surround the town, and over undulating land to| 
the first station, Blanco Encalada, at 13 miles, 





small pampa of San Ignacio, altitude 4068 ft., 
28 miles. 

At mile 30 the river is crossed for the fifth time 
by a through bridge of 246 ft. span, and the line 
passing over the Paramillos Plain enters a tunnel 


and follows the right bank to mile 34, crossing the 


river by another bridge of 246 ft. span. The 
situation of this bridge is shown on engraving, 
Fig. 6, which also shows the method of conveying 
men and material across the river by means of wire 
rope and suspended cages. From this point to 
Uspallata Station, mile 57, the railway crosses the 
river three times, twice by spans of 246 ft. and 
once by a span of 197 ft. Beyond Invernada, 
which is 4593 ft. above sea level, and at mile 
38, several tunnels are passed before reaching 
the valley of Uspallata, 5577 ft. above sea level.* 

At Uspallata there are extensive silver mining 
works, and at present the products are being con- 
veyed on mules to Mendoza and thence by railway 
to Buenos Ayres for shipment to Europe. As the 
railway passes close to the works, greater possi- 
bilities are opened up both for the transport of 
products and of plant. Products may then be 
sent vid the Pacific ports or by those of the 
Atlantic. In the valley extending northwards of 
Uspallata, vid Tontal, Iglesia, and Castafio, there 

* Since writing the above we have been informed that 
all the bridges have been erected. 
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are deposits of lead and silver. Another consider- 
able source of traffic for the line is the cattle 
which are imported in large numbers to Chili 
through this pass, in spite of considerable difficulties 
and expense, the journey taking eight days as a 
minimum, when by railway the maximum time will 
not exceed 24 hours. But the main source of 
revenue will be derived from the passenger traftic, 
as ten days will be saved from Valparaiso to 
Buenos Ayres and Europe, with a reduction of 
something like 75 per cent. of the present charges 
by steamer. Fj 3 

The railway at Uspallata is on the right bank of 
the Mendoza River, and continues on this side until 
Punta las Vacas (mile 90) is reached. For a short 
distance only a surface line is required across the 
pampaof Uspallata, which is aboutten milesin width. 
From the junction of the line with the existing 
railway to the Rio Blanco, a distance of 84 miles, 
the gradients will not exceed 24 per cent., with 
minimum curves of 263 ft., but from this point to 
the summit tunnels a distance of 20 miles, 
several short lengths, amounting in all to about two 
miles, of rack rail have been introduced with a 
maximum grade of 8 per cent. (1 in 124) and 
minimum curves of 656 ft. From Las Vacas the 
railway follows the valley of Las Cuevas to Puente 
del Inca (mile 100) the height being 8858 ft. above 
sea level. The Puente del Inca, as shown on 
Fig. 8, is a very curious and perfect natural bridge 
which spans the River Las Cuevas. There are 
also sulphur springs at this place, which have valu- 
able curative properties, and are used for bathing. 

Still following the valley of Las Cuevas, the first 
of the series of tunnels leading up to and piercing 
the main ridge of the Andes is reached at a point 
9515 ft. above sea level. This, the Navarro No. 1 
tunnel, will be 755 yards in length, with amaximum 
gradient of 8 per cent. The Navarro No. 2 tunnel 
will be 820 yards long and also on a grade of 8 per 
cent. Immediately after leaving this latter tunnel 
the railway will enter the Las Cuevas tunnel 930 
yards in length. The maximum grade in this tunnel 
will be 6 per cent. From the mouth of the Las 
Cuevas tunnel the railway continues in the open 
with a gradient of 5 per cent. for a distance of one 
and a half miles to the mouth of the summit tunnel, 
and here the line has been laid out with great care 
to avoid all danger from snow and avalanches. 

The highest point in the railway is reached about 
the centre of the summit tunnel at an altitude of 
10,466 ft. above the level of the sea. The dividing 
line between the Argentine Republic and Chili is 
also crossed at this point. The summit tunnel, 
which will be 5540 yards in length, will descend 
upon the Chilian side with a maximum grade of 
8 percent. After leaving this tunnel, the railway 
will immediately enter the Calavera tunnel, 4100 
yards in length, followed by the Portillo, a double- 
turn spiral tunnel, 1840 yards in length, and again 
proceeding, still in tunnel, through the Juncalillo, 
1395 yards, and the Juncal 1207 yards in length, 
with a maximum grade of 8 per cent., to El Juncal, 
the first station on the Chilian side, 118 miles from 
Mendoza and 31 from Santa Rosa, and 7218 ft. above 
the Pacific. A general idea of the levels may be 
had by reference to the profile (Fig. 4). Fig. 7 
shows where the spiral tunnel commences—mile 
113. On the mountain to the right of the engraving 
a small line indicates the point where the spiral 
tunnel commences, and the termination of the Cala- 
vera tunnel, The distance in the open is very short. 

The engraving (Fig. 9) shows the Salto del 
Soldado, or Soldier’s Leap, which, although not 
directly in the route of the line, indicates the 
character of the country at that point—about mile 
130. This formation, as well as the natural bridge 
already referred to, is said to be due to volcanic 
action. The tradition associated with the Soldier’s 
Leap is that a Chilian escaping from the Spaniards, 
during the War of Independence, leapt across the 
gorge at the point shown in the engraving. 

From El Juncal the railway will follow the 
valley of the Rio Aconcagua, passing the Rio 
Blanco at an altitude of 4921 ft. and reaching 
Santa Rosa, the terminus of this line, 149 miles 
from Mendoza and 2704 ft. above the sea level. 

Upon the Chilian side of the Andes, about 12 
miles of rack will be used, with a maximum gradient 
of 8 per cent. Upon the portions worked by ad- 
hesion the gradients will not exceed 2} per cent. 
Having thus briefly described the general route, it 
may be interesting to add some details as to the 
construction and working the line. 

The Abt system of rack railway to be used to 





overcome the steep grades upon the railway, con- 
sists of a rack laid Gace the rails into which 
pinions upon the locomotive engage. In this 
system the rack consists of three plates placed side 
by side and supported on cast-iron chairs fixed to 
wrought-iron sg In these plates teeth are 
cut, and the plates are so arranged that each tooth 
is in advance of that in the next plate by one-third 
the pitch, and by these means and with two triple 
pinions upon the locomotive, six teeth are always 
in gear, and the risk of accident reduced to a 
minimum. 

The locomotives, which are being built by Messrs. 
Beyer, Peacock, and Co., will be constructed with 
two pairs of cylinders, one pair to work the ad- 
hesion wheels, and the other pair the rack pinions. 
They will be carried on eight wheels, four of which 
will be coupled, the leading pair of axles being 
rigid, and a two-wheeled bogie behind. The loco- 
motives in working order will weigh about 45 tons, 
and be capable of hauling a train of 70 tons gross 
upon the maximum grade of 8 per cent. That 
portion of the railway between the commencement 
of the rack upon the Argentine side and its termi- 
nation on the Chilian side will be worked by these 
combined rack and adhesion locomotives. There 
will be about 10 miles of continuous rack, and 7 
miles distributed in short sections with lengths 
worked by adhesion between. The locomotives sup- 
plied to work the portion of the line where there 
is no rack, which makes up the first 84 miles, are 6 
wheel-coupled tank locomotives upon 10 wheels, 
the weight upon the coupled wheels being 28 tons. 
These engines will draw a train of 140 tons gross} 
upon the maximum adhesion grade of 24 per cent. 

The Transandine Railway is laid to a gauge of 
1 metre. The rails upon the adhesion portion are 
of steel, 50 ]b. per yard, but the portion of the line 
over which the combined locomotives will run will 
be laid with rails of 55 lb. per yard with angle fish- 
plates. Hardwood sleepers will be used except 
where the rack rails are laid. 

The works are being pushed on rapidly, the 
earthworks being practically finished on two-thirds 
of the distance, and the rails have been laid from 
50 to 60 miles from Mendoza. 4s all the materials 
for the permanent way and bridges are on the 
ground, there is every prospect that at least two- 
thirds of the line will be opened-to public traftic 
before the end of the year, and to the mouth of 
the summit tunnels in the following year, when 
also the line on the Chilian side will be completed 
to the tunnels, so that with the exception of the 
cutting in the summit tunnels, the railway will be 
continuous, and, if the intervening distance is 
covered by a short journey over the mountains, 
traffic can be carried on between the two countries. 
All the tunnels are expected to be completed by 
the end of 1893. Headings have been commenced 
at all faces and good progress has been made by 
hand labour. The drilling plant is now on the 
ground, and when this is at work much more rapid 
progress will be made with the excavation. 

The greater portion of the tunnelling will be 
through very hard rock, and it has therefore been 
found necessary to employ drilling machinery to 
expedite the work. As the cost of fuel would have 
been great and there was not sufficient water 
power close to the entrances to the tunnel, it was 
decided to utilise the water found in the valley 
below, and as the approaches from these valleys 
are steep and rugged it was considered advisable 
to transmit the power by electricity. Twochief in- 
stallations have been made, one on the Argentine 
and the other on the Chilian side of the Andes, 
the larger being onthe Chilian side. Here a head of 
water of 600 ft. can be obtained, and on the Argen- 
tine side a head of 400 ft. is available. As it was 
only possible to convey the machinery on the backs 
of mules, it was necessary that it should be light, 
while the sharp corners of the mountain paths had 
also to be taken into account. The weights of cast 
or wrought iron pipes made it advisable to use 
steel pipes, and with the view that all material 
should be interchangeable, two 20-in. diameter 
steel pipes were adopted upon the Chilian side and 
one of the same diameter upon the Argentine side, 
the thicknesses of the pipes being graduated 
according to the pressures at the different portions 
of the conduit. These pipes have stamped and 
angle-iron flanges rivetted on, and they are bolted 
together with a wooden hoop between to make a 
water-tight joint. 

The water thus obtained at considerable pressure 





is used for driving the turbines, which are of the 


Girard type. On the Chilian side there will be 
twelve turbines each of 80 horse-power workin 
at 700 revolutions per minute. Each turbine wi 
drive directly on its shaft a dynamo giving 135 
ampéres at 400 volts. From this installation 
cables carry the power to two secondary stations. 
The power is conveyed to Juncalillo, about two 
miles distant, by four copper cables, carrying the 
power from six of the dynamos to six 60 horse- 
power motors, whilst two cables are employed to 
carry the power of four dynamos to four 60 horse- 
power motors at Calavera. In each case the motors, 
which make 600 revolutions per minute, drive air 
compressors, capable of compressing air to six 
atmospheres. On the Argentine side, where the 
means of transport are more diflicult, it was found 
impossible to reduce the various parts of the 
machines to such weights as could be carried. 
Double the number of dynamos and motors of half 
the power had therefore to be substituted at consider- 
able increase in cost. The power from this instal- 
lation will be carried about two miles by four copper 
cables to Las Cuevas. The electrical cables, made 
by Messrs. Siemens, are of three sizes, each con- 
taining nineteen pure copper wires of different 
diameters. They are covered with a special insu- 
lating preparation and encased in lead and further 
protected by an outer covering of plaited jute. The 
shafting for transmitting the power from the motors 
to the compressors is of steel 3 in. in diameter, and 
is driven at 300 revolutions per minute, the com- 
pressors, which are on the dry air system, making 
180 revolutions per minute. The air is received 
from the compressors into large steel reservoirs, 
from which it is carried to the drills by 4}in. lap- 
welded wrought-iron piping with removable cast- 
iron flanges, and jointed with rubber rings. The 
rock will be perforated by Ferroux drills, six drills 
being fixed on each carriage, which will run upon 
a portable railway of 2 ft. gauge. The Ferroux 
system of air perforators has been adopted in pre- 
ference to the Brandt or other hydraulic systems, 
chiefly on account of drainage and ventilation, and 
the danger of the water freezing in the pipes where 
they are exposed outside the tunnels. In addition 
to the Ferroux drills several Ingersoll drills have 
been supplied for work on the minor tunnels. The 
débris will be removed chiefly by gravitation, using 
a continuous wire rope, with strong brake power 
and grip pulleys. Six air winches each of 6 horse- 
power have been supplied for hauling the drill 
carriages up the steep gradients, and for hauling 
the spoil wagons where gravity cannot be employed. 
Four installations of electric light have been pro- 
vided, each absorbing 10 horse-power for lighting 
50 candle-power incandescent lamps. Telephonic 
communication will be established between the 
installations. As this is probably the first instance 
in which electrical transmission has been used for 
tunnelling purposes on a large scale, it will be 
interesting to watch the results. 

It is not intended to drill the whole of the series 
of tunnels at the summit by machinery; the 
shorter lengths will be drilled by hand. In consider- 
ing the quantity of plant required it was decided 
that as the time necessary to complete the works 
was determined by the time required for the longest 
tunnel, that hand labour should be used in all tunnels 
that could be finished in that way in the time 
taken to complete the longest tunnel by machinery. 
Although works in the open will be stopped for 
quite six months in the year by reason of the snow, 
it is expected that when once the headings are 
commenced work will be carried on in the tunnel 
throughout the year without interruption. It 
is not supposed that the system adopted will be 
as cheap as hand labour, nor as economical in 
power as some other systems, but the impossibility 
of obtaining fuel, and the fact that water power 
costs nothing, were overpowering considerations in 
view of the importance of rapid progress. Messrs. 
Clark deserve success in this great undertaking, 
which, we understand, has occupied their attention 
and constant labour for over twenty years. It is 
without doubt one of the boldest works at the 
present time. Ata future date we hope to deal 
with some of the works in detail. 

It may be added that Messrs. J. E. and M. 
Clark and Co. made the original surveys for the 
railway. They obtained the concession and located 
and designed the works, and subsequently formed 
an English company, to which Messrs. James 
Livesey and Son were appointed consulting engi- 
neers. Messrs. Clark are now the engineers and 
contractors constructing the line. 
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THE TRANSANDINE RAILWAY. 


(For Description, see Page 329.) 
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Fic. 7. Exit FROM CALAVERA TUNNEL AND ENTRANCE TO SPIRAL TUNNEL, 


AMENDMENT OF THE BOILER EXPLO- 
SIONS ACT, 1882. 

Our readers may be interested in perusing a copy of 
the ‘‘ Boiler Explosions Act, 1890,” recently Aebis de} 
by Sir William Houldsworth, Bart, M.P., and which 
has now passed through both Houses of Parliament, 
and received the Royal Assent. It has for its object 
the amendment of the Boiler Explosions Act, 1882, so 
far as relates to the investigation of explosions occur- 
ring at coal and other mines, These were excluded 
from the operations of the Act of 1882, and were there- 
fore not investigated by the Board of Trade engineer 
surveyors, but, by the Act just passed, they are now | 
rendered subject to such investigation, and will thus 
be included in the annual report issued by the depart- 
ment, thus making the report more complete. 

The last clause of Section 2 with regard to the Act 
applying ‘‘ in case of any boiler explosion occurring on 
board a British steamer,” was one of the amendments 
introduced in the House of Lords, and will no doubt 
be of service. 

As the law now stands, therefore, all explosions 
with the exception of those arising from boilers used 
in the service of Her Majesty, or from locomotive 
boilers employed on the public lines of railway, will 
be investigated and reported upon by the Board of 
Trade. 

The following is a copy of the Act ‘ust passed : 

CuapTEr 35. 


An Act to amend the Boiler Explosions Act, 1882. 
[4th August, 1890. ] 





4 

Be it enacted by the Queen’s most Seale Majesty, 
by and with the advice and consent of the Lords Spiritua 
and Loe gram and Commons, in this present Parliament | 
assembled, and by the authority of the same as follows : 

1. This Act may be cited as the Boiler Explosions Act, 
1890, and this Act and the Boiler Explosions Act, 1882, 
may be cited together as the Boiler Explosions Acts, 1882 
and 1890. 

2. So much of section four of the Boiler Explosions 
Act, 1882, as relates to any boiler other than a boiler used 
in the service of Her Majesty, or used exclusively for 


| driver was thrown into the next field with a broken 


domestic purposes, is hereby repealed, and the said Act 
shall apply in the case of any boiler explosion occurring 
on board a British ship. | 
3. In the case of an explosion occurring at sea the 
notice required by section five of the Boiler Explosions 
Act, 1882, shall be sent by the owner or master of the 
ship, and shall be sent within twenty-four hours after the 
occurrence of the explosion, or as soon thereafter as pos- 
sible; but this provision shall not apply where a report 
of the explosion has been duly sent in pursuance of section | 
three hundred and twenty-six of the Mechons Shipping | 
Act, 1854. | 
4. Every person who refuses to attend as a witness | 


jafter having been required so to do in the manner | 


specified in section six of the Boiler Explosions Act, 1882, | 
and after having had a tender made to him of the ex- | 
penses therein mentioned, or who refuses or neglects to | 
make any answer, or to give any return, or to produce any | 
documents in his possession, or to make or subscribe any 
declarations required under the powers of the said Act, 
shall for each such offence be liable to a fine not exceeding 
ten pounds, recoverable as therein provided. 


A CURIOUS LOCOMOTIVE EXPLOSION. 

WE illustrate on the opposite page a very curious | 
effect of a locomotive explosion which occurred on the | 
Norwegian State Railways on December 22, 1888, but | 
which, so far as we are aware, has not hitherto been 
noticed in this country. The circumstances were as | 
follows: As a freight train hauled by two coupled engines 
was leaving a water crane the boiler of the second loco- 
motive suddenly burst, and was flung by the recoil on | 
top of the leading engine into the position shown by 
our engraving. At the time of the explosion the driver, | 
stoker, and guard were standing on the engine; the | 








leg; the stoker was pitched off on the other side and 

slightly bruised and scalded; the guard, however, | 
was but very little hurt. On the leading engine were 
| the driver and stoker ; the latter jumped clear at the 
| sound of the explosion, but the driver stood at his post 
and shut off the steam, ducking as the injured engine 
| passed over his head. 

| The accident caused considerable surprise, as the 


engine had undergone a thorough overhaul during 
the previous May, when the boiler was tested to 
200 lb. per square inch, the working pressure 
being 120 lb. ‘There were, however, certain indi- 
cations pointing to a deficiency of water, though 
the driver and stoker denied this. It appears, how- 
ever, that they were misled by the choking of the 
lower opening to the water gauge, which had become 
furred up, as shown in’ the annexed engraving, and 





was, perhaps, completely closed by some obstruction 
at the time of the accident. 

The boiler gave way along the longitudinal seam 
of the ring of the shell next the firebox. This was 
lat the bottom of the boiler, which accounts both for 
| the somersault of the engine and the easy escape of 

the men, who were thus shielded from the outflowing 
steam and water. It must, however, be said that the 
failure of the boiler at this seam is somewhat incon- 
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sistent with the low-water theory, as not only was 
the seam not exposed to the fire, but it would be one 
of the last to be uncovered by shortness of water. 
The torn plates seemed pretty sound, though some 
grooving about ;, in. dee p was apparent, but we have 
no particulars of the thickness of the fractured plate. 
The engine was built in 1861 by Messrs, Robert 
Stephenson and Co., and at the time of the accident 
had run 480,000 miles. A sister engine delivered at 
the same time, which has run 540,000 miles, has been 
condemned on account of this explosion, though its 
boiler stood on testing a pressure of 300 lb. per square 
inch without any signs of weakness. 





EDUCATION OF AN ENGINEER. 
To THE EDITOR OF ENGINEERING. 

Str,—I read the article in your issue of August 29, 
‘On the Education of an Engineer,” with much interest, 
and I should like to be permitted to make a few remarks 
on the same subject. 

I am of opinion that too much importance cannot be 
attached to 
vocate that when practicable, the two should run on | 
simultaneously. Either of the other systems in which 


workshop precedes college, or vice versd, is but a poor | 


compromise ; not so much from the idea that the work- 
shop breeds a strong contempt for theory, or that the 
collegian has an aversion to the rough toil of the work- 
shop, as from the fact that a long period must elapse 
before the theory and practice can be satisfactorily 
blended. 

In the matter of theoretical training, it is best to leave 
the choice of studies to the student himself. In all exist- 
ing systems the tutor forms the guide alony which the 
pupil must run, he has no chance to turn to one side or 
another, but is forced along the regulation groove. Now 
this is decidedly a mistake. To make a thorough engineer 
of your student you must let him take the lead, and the 
tutor must be the staff to help him over the difficulties of 
the road. The student will, at an early period in his 
training, find for himself the subjects he will have to 
learn, and the only thing for the tutor to dois to help him 
in them. 

_ That complaints ever arise about the system of educat- 
ing an engineer, is due principally to the fact that about 
90 per cent. of the youths who are trained for engineers 
have not one of the attributes of an engineer among them; 
and until parents can be brought to recognise the fact that 
an engineer is born, not made, there will be complaints, 


aving a judicious intermingling of practice | 
and theory—workshop and college—and I strongly ad- | 


no matter how perfect the system of education may be. 
The training of a born engineer is an exceedingly simple 
matter, in fact you may do what you will, you cannot 
— him from being an engineer. You may educate | 

im in any manner you please, you may place him ina. 
lawyer’s office or a counting-house, you may make him 
serve tape or sweets over a counter, but an engineer he 
will be in the end. It is not in the case of these that 
complaints arise. It isin the case of the 90 per cent. of 
made engineers (if such they can be called) that the diffi- 
culties of training occur, and the fault lies with the 
parents in trying to force their sons to a profession for 
which they are in nowise fitted. 


September 2, 1890. OumM. 





To THE Eprtor oF ENGINEERING. 

Sir,—The subject of the excellent article in your issue 
of the 29th ult. is so engrossing to those immediately 
concerned, as well as to the nation at large, that not | 
only should attention be called to it in your paper, but 
you would be rendering it more useful to a number of 
parents with boys coming on, if the article could be 
reprinted in some of the monthly magazines which find 
their way into the social circles of the country. 

The education of the young engineer is a subject to 
which I have given some attention, and I cannot but 
indorse the remarks contained in your article, being 
thoroughly convinced that unless practice and theory are 
entwined together when studying for the profession of an 
engineer, the result will be anything but satisfactory, and 
those who take up the profession from a practical point 
of view alone must expect at the present day to find | 
themselves but commonplace individuals amongst their 
fellows. 

I have had under mycare apprentices from nearly all the 
different technical schools around London, but up to the 
present I have found few amongst them who have had an 
education which it is now becoming more than ever neces- | 
sary that a young engineer, who aspires to the heights of 
the profession, should possess. This is due to the fact 
that most of these schools have not kept pace with the 

resent requirements. From the Technical College at | 
Canteen however, I have received some to whom these | 
remarks could not apply. 

For the successful future of the scientific man it is now 
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is general/y completed at about sixteen years of age, 
young men intended for the engineering profession should 
enter the workshops, where three years’ practical instruc- 
tion, instead of the old-fashioned term of seven years, 
together with a proper system of evening studies, ought 
to lay the foundation of workshop knowledge; after 
which two years’ study at the laboratory and college, would 
fit them for almost any department of engineering 
science. This plan refers only to those who have adopted 
the occupation from their own choice. 

The names of schools and colleges can always be 
obtained by parents, but it occurs to me that they have 
considerable difficulty in finding suitable engineering 
works, where lads can be properly instructed in workshop 
practice, and it is difficult to see how this can be Benin oe 
as no firm of repute has yet adopted the practice of adver- 
tising themselves scholastically, in addition to their ordi- 
nary trade announcements. 

I have known numbers of young men who have been 
placed with individuals having no resources at all for 
teaching, and after paying a high premium and remain- 
ing under their supposed training for various periods, 
have gradually discovered that their time and money have 
been spent absolutely to no purpose. 

You would be doing a service if you could in any way 
suggest some method of bringing before parents the names 
of those reliable engineering factories where young men 
would not only be received with some consideration for 
their sphere in life, but where they would have every 
opportunity of learning general workshop practice, which 
is necessary for their future tng 

am, Sir, yours obediently, 
W.H. ALLEN. 
York-street Works, Lambeth, September 8, 1890. 








GIRDERS WITH PARALLEL FLANGES. 
To THE Epiror oF ENGINEERING. 

Srr,—Referring to the letter from ‘‘ Puzzled” in Enet- 
NEERING Of September 5, I fail to see how either Stoney 

or Shield obtain the stresses as given fur the verticals, 
As moving load on each bay is 15,000 lb., and there are 
eight bays, the total load on girder is 8x 15,000 lb.= 
20,000 Ib. Deducting from this 15,000 lb. as being 
directly carried by the abutments, we obtain 105,000 lb. 


incumbent on parents to see that the education of their Half of this, or 52,5001b., will be the reaction at each 
sons is not finished on leaving school, and I have thought abutment, and considering the girder as composed of two 
that unless the universities of Oxford and Cambridge take | trusses (a) and (8), half of this reaction, viz. 26,250 Ib., 
up the education of the young scientific man to meet pre- | will be taken up directly by truss 8, the other half being 
sent requirements, other universities will appear in their transmitted through the end upright to trussa. So that 
| stead. the stress on the first vertical is 26,250lb. Then con- 
' My opinion is that after a good school education, which | sidering each bay of each of the two trusses loaded with 
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half of 15,000 lb, =7500 lb., and drawing the correspond- 
ing stress diagrams, we obtain the following results : 


Verticals ... a. 2. 3. 4. 5. 
Stress from 
trussa@ ... 26,250+ 18,750+ 11,250+ 3,750+ 0 


Stress from 
trussf ... 0 26,250— 18,750— 11,250— 7500— 


Resultant... 26,250+  7,500— 7,500— 7,500—7500— 

All the verticals then except one, are in tensile stress 
and to the amount of 7500 Ib. 

Writing on this type of girder Claxton Fidler says : 
‘* When the roadway is attached to the lower flange, each 
of the verticals. . . . is supposed to act as a suspender 
and to convey one-half of the load to the upper joint, 

ut... . there is some ambiguity as to the extent of its 
action. .... This is practically exemplified in the 
Charing Cross Railway Bridge, where . . . . some of the 
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verticals show signs of a slight tendency to buckling, thus 
showing apparently that they are suffering a compressive 
stress, or, at all events, are not strained by any tensile 
force.” Unwin says with regard to this type of girder : 
‘*Let the load on the joint be W, the stress on the 
gross area of top boom 4 tons per square inch. Then, 
if the net area of the suspension rod is 0.1 W square 
inches, the joints of top and bottom boom may be con- 
sidered to be loaded equally.” 

If we consider the bracing bars to be under the same 
stress per square inch, and the elongation and shortening 
to be proportional to the length, and draw out a new 
girder with the struts and ties (omitting the verticals) so 
shortened and lengthened, we shall find that the verticals 
will be alternately shorter and longer, that is, that in the 
actual girder, supposing vertical 1 to be a strut, the ver- 
ticals with odd numbers will be struts, those with even 
numbers ties. 

Glasgow, September 15, 1890. B. M. 


























PETROLEUM FOR THE SIND-PISHIN 
RAILWAY. 
To THE EpiTor oF ENGINEERING. 

Srr,—The paragraph which appeared under the above 
heading in your number of July 4 last is misleading 
though not so incorrect as some which have appeare 
during the last few months in various papers. 

The petroleum from Khattan has to be carried at a 
considerable expense about 42 miles in iron drums, on 
camels, to Babarkach Station, on the Sind-Pishin Rail- 
way, some 22 miles from Sibi. The arrangements for 
carriage are made by the Political Department, and some 
eight months ago they said there was no oil for them to 
carry. Now the manager of the oil wells at Khattan 
says he has recently sunk some new wells which are 
doing very well ; and that he has 35,000 gallons of oil at 
Khattan, but that the arrangements for carriage have 
broken down. Whatever the excuse is, the fact remains 
that during many months past not more than about 
3500 gallons a week have left Babarkach ; the reservoir 
there was recently perfectly empty and a dozen vil tank 
wagons have been waiting a long time in the siding. 

It is hoped that petroleum can be obtained in large 
quantities close to the railway at Spintangi (43 miles from 
Sibi), as the signs are favourable, but as no wells or trial 
borings have been sunk, no petroleum has or is likely to 
be obtained for some time, and after the utter failure of 
all, or most of the wells, which were sunk at Khattan 
before this year, and from which, only a shorttime ago, it 
was believed there would be a large and steady yield 3 
those who talk about the certainty of a large supply of 
petroleum within a short time from Spintangi, Khattan, 
or elsewhere, though they may be right, must be very 
sanguine. 

Coal of good quality is and has been worked for some 
time past near Khost Station (70 miles from Quetta), but 
the demand is far in excess of the out-turn, as the Govern- 
ment do not seem inclined to spend much money on open- 
a the mines. 

1 has recently been worked eight miles from Quetta 
and is used for warming houses, but owing to expensive 
carriage it costs Rs. 20 to Rs. 30 per ton in Quetta, and 
none of it is used by the railway. 

Either English or Khost or patent fuel is exclu- 
sively used on the Sind-Pishin Railway for locomotive 
purposes, and neither petroleum, nor wood is burned in 
the engines as fuel. Yours — 

IND. 





STAYING THE TOPS OF COMBUSTION 
HAMBERS, 
To THE Eprror or ENGINEERING. 
Sir,—I am quite at a loss to see Mr. Martin’s reason 
for saying that ‘fon no account could a tensile stress of 





anything more than a mere fraction of 300 tons be brought 
upon the crown stays” or that ‘* the crown stays are little 
or no use.” 

The usual practice is to design the crown stays with 
the view of giving rigidity to the crown plates and pre- 
vent them coming down under pressure, just in the same 
way as the platform of a suspension bridge is supported 
by the vertical tension rods, each taking its equal share 
of the weight. It is evident that if these rods are de- 
signed with the usual factor of safety they will be capable 
of supporting a great deal more than a *‘ mere fraction ” 
in excess of the working load ; it is also evident that any 
strutting action will be fatal. : 

It is, of course, well known that sling stays taking the 
weight as they do, due to the pressure on the top, leave the 
combustion chamber in an unbalanced state, which points 
to the fact that the bottoms should be secured to the shell 
when sling stays are used, and left to support themselves 
when girder stays are used for the top, this being the 
usual practice. Yours, &c., 

H. E. Newton. 

14, Delahay-street, Westminster, S.W., Sept. 16, 1890. 





THE VICTORIA TORPEDO. 
To THE EpiTor OF HNGINEERING. : 

S1r,—So busy have I been that I have not had time to 
read my ENGINEERING until to-day, and hence did not 
see the letter of Colonel Bucknill sooner, which, with 
your permission, I will now proceed to answer. 

The reason that I have not called this torpedo the 
“Murphy torpedo,” is that I have received so much 
oan assistance fromthe English and foreign experts 
of Melbourne and London, that I did not think I was 
justified in giving it my name, as I felt I had been but a 
gleaner in the fields of knowledge, and the many grains 
of wisdom I had therein gathered into a sheaf had re- 
sulted in the Victoria “ee. 

Books, from Colonel Bucknil!’s downwards, and men 
from the highest English army expert to the working 
mechanic, have all generously assisted me in perfecting 
these torpedoes. Further, the chance of honouring my 
torpedo and rendering homage to Her Most Gracious 
Majesty, by naming it after her, and the beautiful 
southern portion of Australia which bears her name, 
seemed to me under the circumstances most appropriate. 

In a little book, ‘‘How I Invented the Victoria Tor- 
pedo,” this matter will shortly be fully explained, and 
although it will contain sufficient details of torpedoes to 
satisfy the most exacting expert, the tedium of detail 
will, I trust, be made acceptable to all my readers, by a 
string of anecdotes, which, though they are all admitted 
facts, are strange as fiction. : 

Colonel Bucknill states that there will be some difficulty 
in mooring the Victoria torpedo in harbours, and that the 
weapon would so deteriorate by its sea surroundings as to 
become unworkable ; as, however, torpedoes for this pur- 
pose would be made of phosphor-bronze, and be taken up 
to be cleaned every few weeks, actual practice with the 
same class of weapons indicates that they will not de- 
teriorate one iota. E 

As describing this torpedo and all its mechanism would 
take up at least a full issue of ENGINEERING, I am afraid 
I must postpone any further description for the present. 

Yours very truly, 
G. Reap Murpny, 
17, Victoria-street, Westminster, September 16, 1890, 





THE RAIYAN ESCAPE AND IMPOUNDING 
RESERVOIR, MIDDLE EGYPT.* 
By Corre WHITEHOUSE. 

Tue Raiyan project was submitted to the consideration 
of the Engineering Section at Bath.t Repeated and 
minute examinations have since been made of the area 
affected, and all the details of the problem studied and 
discussed. At a time when storage reservoirs, escapes, 
irrigation and navigation canals are occupying the atten- 
tion of all the governments of the world; when the ancient 
systems of the East must be restored if the plains of the 

igris and Euphrates are to be recovered to the use and 
benefit of the commercial world ; when canals in England 
are claiming a consideration which has been denied to 
them for half a century ; and when the vast area of 100 
million acres of barren land offers every sort of difficulty, 
engineering, political, and financial, to the Government of 
the United dtates, a hearing may be fairly solicited for 
the Raiyan scheme as proposed, and suggestions invited 
which may insure its more satisfactory execution. 

The magnitude of the work to be done is not to be com- 

nared with that of the results tobe obtained. Considered 

ta an engineering, or perhaps it would be better to say, 
from a contractor’s point of view, the amount of material 
to be handled and the difficulties to be surmounted, do not 
entitle it to rank among the first class of hydrostatic 
works. On the other hand, no storage reservoir exists, 
or is proposed, with a surface of 250 square miles, a maxi- 
mum depth of 220 ft. holding five billion gallons, with an 
available duty for the irrigation of 3,000,000 acres, and 
the navigation of 500 miles of deep-draught canals, at a 
total annual charge of 50,000/. 

The following statement and estimates are taken from 

rsonal observations confirmed by reports made by Sir 
b. C. Scott-Moncrieff, Colonel Western, Colonel ; 
Major Brown, Mr. William Willcocks, and other engi- 
neers in the service of the Egyptian Government; together 
with reports and comments by Sir E. Baring, Colonel 
Ardagh, Sir E. Vincent, Nubar Pasha, Captain Surtees, 
and others. All the chief facts, therefore, stated in this 
paper have been verified by some expert. 

* Paper read before the British Association. 
t+ ENGINEERING, vol. xlvi., page 267. 





The map of Middle Egypt as revised by the Intelli- 


gence Department of the War Office, 1890, and that 
exhibited at the Paris Exposition (1889), show the 
physical conditions of this region as now finally deter- 
mined. The Raiyan project proposes to put the Nile 
in communication with the depression of that name, 
at a point about 80 miles south of Cairo. The reser- 
voir thus formed would be fed from the Nile in flood, 
and discharge back into the Nile during the Sef, or early 
summer months. The reservoir would be drawn upon 
from the 15th of April to the 25th of July. The duty of 
the canal would be twofold. 

1. It would be an escape for the Nile in dangerous flood, 
and assist in the drainage of the (so-called) basins, or 
annually flooded areas, of the provinces of Minieh, Beni- 
Suef, and Gizeh. 

2. It would serve as a canal of intake and outflow for 
the storage reservoir. 

The necessity of a storage reservoir is fully conceded. 
The cultiva area of Egypt is 4,955,000 acres. The 
total area of reclaimable land in Lower Egypt exceeds 
2,500,000 acres, and there is a further area beyond the 
cultivated limits of Upper Egypt, amounting to at least 
500,000 acres. The mean summer discharge of the Nile 
at Assuan (the first cataract), is 42,000,000 cubic metres 
per day (16,800 cubic feet per second), while there are 

ears in which it falls to 24,000,000 cubic metres per day. 
he whole of this is absorbed by the present cultivated 
area. Practically the Nile ceases to be a river before it 
reaches the Mediterranean. It has no mouth navigable for 
a boat of the draught of a ship’s gig. It has lost itself 
in field and marsh in the Delta, as other streams lose 
themselves in the sands of the desert. This has become 
more conspicuously the case now that the barrage or 
great distributing dam at the neck of the Delta has, by 
the resolution of Sir C. C. Scott-Moncrieff and the patient 
skill of Colonel Western and his staff, at last accom- 
lished the purpose of its designers, Mehemet Ali and 
augel aw his dam, with its attendant canals, could 
handle double the amount of water reaching it, and the 
actual area irrigated is only maintained in poor years by 
a restriction in the character of the crop, a substitution 
of — for cereals, and the system of rotation in water 
supply. 

e vast area lying between this modern Egypt 
and the Mediterranean offers the most tempting 
prospect for redemption and colonisation. If one- 
third of the cultivated land and the whole of the land 
immediately adapted for reclamation were to be 
irrigated in summer, there would be required a summer 


supply of as x 26 + 1,260,000 x 40 = 93,000,000 


cubic metres per day. The lands to be reclaimed would 
require more than double the present average delivery of 
the river at the barrage. Besides, it has recently been 
insisted by the French engineers, through M. Prompt, 
Administrateur des Chemins de Fers Egyptiens, that 
inasmuch as the summer supply of the Nile is fixed by the 
catchment basin to the south of Khartoum, no extension 
can be given to cultivation in the Soudan except at the 
omen of Egypt. The construction of a Suakim-Berber 
railroad—it is expressly stated by M. Prompt—cannot be 
permitted unless means are —— for making good to 
the Lower Nile, during 100 days of summer, the amount 
abstracted in the plains of the upper plateau. 

The total annual discharge of the catchment basin of 
the Nile tributaries is, however, enormously in excess of 
any possible demands. The question is solely one of re- 

ating its delivery so as to make good the deficiency 
—s the brief period of little more than one-fourth of 
the year. 

1. As an Escape.—So far as a high Nile is concerned, a 
canal capable of carrying 100,000,000 cubic metres per 
day at high flood gauges, when the readings at the barrage 
are between 18 and 19 metres above sea level, would 
reduce the Nile by 50 centimetres. It is estimated that 
a canal with a width of 80 metres (250 ft.), and side 
slopes of one in one (;): and a depth of water of 9.8 
metres, would accomplish this. 

2. As a Storage Reservoir.—The elements of the pro- 
blem may be summarised as follows : 

la. A basin of sufficient magnitude to receive from 
the surplus of the Nile flood between the flood surface of 
the intake and the low-water mark of the outflow all the 
additional water required during the 100 days of insufti- 
cient Nile. 

b. This size is fixed by the physical conditions of the de- 
ression. The original plan drafted in the Department of 
ublic Works in Cairo, 1: 50,000, has been contoured, the 

areas measured and the contents computed by Colonel 
Western, C.M.G., R.E.; until recently the Director- 
General of Works in Cairo. 


Area and Cubic Contents of Raiydn Reservoir. 











| 
: ! : Contents in Cubic 
R.L. of | Area in Square Area in M ' 
* etres, below Con- 
Contour. Metres. Egyptian sent tour 30 m. 
80 686,600,000 163,476 20,659,640,000 
25 618,300,000 147,214 17,297,390,000 
20 550,000,000 | 130,852 14,376,640,000 
0 301,100,000 71,690 6,142, 100,000 
—20 163,075,000 38,127 1,503,225,000 
—40 22,037,600 5,247 22,037,000 
} 





Norr.—An Egyptian acre or feddan is about one-tenth greater 
than an English acre. 


The maximum flood level of the Nile at the proposed 
take-off of the reservoir canal is + 31.8 metres (or 
100 ft. above sea). 

The ordinary flood level of a good Nile is + 30.3 metres. 
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The low flood level of a poor Nile is + 29 metres. The 
summer level is about 22.0 metres. : 

Norr.—The zero is the ‘‘ barrage ” zero, i.c., the zero 
used at the barrage=mean Red Sea = +.6 metres or 60 cen- 
timetres above mean Mediterranean Sea. 

2. The Reservoir Canals. . : } 

These canals are divisible into two chief sections : 

A. A broad shallow canal 22 kilometres in length in the 
Nile Valley, to aid the delivery of a large quantity of 
flood water during the period in which the lake is being 
filled to the level of low Nile. It would probably be 
temporary, and practically disused at the end of three 
years : 

Ramee face. cc as 22,000 metres 
Mean depth... ee Se Cie a 
Material (soft earth) to be ex- 

cavated... aad ads 12,370,000 cubic metres 

The work a be further reduced by the use of exist- 
ing canals and banks. 

Tinsonry works required would be: 

1. Syphon on theIbrahimieh Canal. Discharge 3,000,000 
cubic metres per day. Velocity 2 metres per second. Eight 
pipes at 3000/.=24,000/., 300 tons + masonry. 

2. Government railway, 4 ft. 84in. gauge; width of 
canal, 80metres, combined with the regulating head of the 
reservoir canal. Eighteen openings of 5 metres at 25001. 
=45,000/. 





£ 
Railway bridge ing ig .. 87,500 
Regulator ... aaa ere pe a 45,000 
82,500 


8. Diversion of Sugar Railway, 20,0001. 
Total cost of works in the Nile Valley on the Flood 
Canal: 


Excavation, 12,370,000 cubic metres at £ 
LORS eer cee es eae .. 494,800 
Syphon ... ne aa a aa 24,000 
Government Py, regulator ... 82,500 
Diversion of Sugar Railway ... = 20,000 
621,300 


These are estimates made by Mr. W. Willcocks. There 
should be added an allowance for the use of the land 
while used as a canal. For reasons which cannot be stated 
in detail the author considers that the total expenditure 
for this Nile flood feeder of the Raiyan Canal would ulti- 
mately represent a permanent capital charge of about 

’ 
B. Tue Ratyan Canat. 

This canal is divisible into four sections : 

1. Cutting. —Length, 4000 metres; mean depth, 
15 metres ; bed width, 40 metres; material, compact 
clay ; amount, 4,484,000 cubic metres. 

2. Canal. — Length, 11,000 metres; mean depth, 
10 metres; carried along a gentle slope at a selected 
contour ; width, varying from 80 metres to over 1000 
metres ; formed by an excavation on the southern and 
spoil bank on the northern lower side. If the contour 


of R.L. + 24 metres is selected, and a bank with top|}, 


width of 15 metres constructed (a sectional area of 200 
square metres) the embankment will cover all contin- 
gencies ; material to be handled, 2,200,000 cubic metres. 

3. Cutting.—Length, 3000 metres; depth, 14 metres; 
bed width, 40 metres; in a soft limestone ridge, with 
pebbles, desert sand and clay; material to be removed, 
2,352,000 cubic metres. 

4. Channel.—Length, 3000 metres, depth, 3 metres; 
the deepening of a natural channel between the first and 
second depressions ; material to be excavated, 1,500,000 
cubic metres. 

5. Reservoir Regulator.—This will be combined with 
the crossing of the great and ancient canal, the Bahr 
Jusuf (River of Joseph). It will be built on the lime- 
stone rock with a 40-metre wide platform, and a 2.5-metre 
depth of masonry. The levels of the canals will allow a 
level crossing. 


£ 
Forty openings at 15001... ...  ... 60,000 
Wing walls at 10,0007. ... wisp se 10,000 
square metres regulating gates 
at 91. ae nee ae es .. 18,000 


, Total .., Sea ... __ 88,000 
The estimates for this work as made by Mr. W. Will- 
cocks—in ‘‘ Egyptian Irrigation”—are : 





£ 

1, Cutting—4,484,000 cm. at .102. ... 448,400 
2. Canal—2,200,000 cm. at .04I. dee 88,000 
3. Cutting—2,352,000 cm. at .10/. ... 235,000 
4, Channel—1,500,000 cm. at .04/. ... 60,000 

831,400 
Masonry works ... y 

919,400 


The estimates for the cutting into the Lulu basin are 
greatly in excess. In fact there is no sort of doubt that 
so far as the Raiyan works are concerned, to the west of 
cultivated land in the Nile Valley, 750,000. would be 
more than ample. 

The total outside estimate for both canals could not 
therefore exceed 1,250,000/., and would probably not 
exceed 1,000,000/. 

The other elements of the problem are : 

a. Flood and Summer Levels of the Nile.—A diagram 
was exhibited showing the height of the Nile above the 
barrage for every day in fourteen years. 

The total annual discharge of the Nile is about 93,000 
million cubic metres. At least one-half passes to the 
Mediterranean without doing duty. The maximum fi 





ood | spectively, 51s., 47s. 74d., and 58s. 14d. 


of 1874 was 1032 million cubic metres per diem, the flood 
- 1877 discharged only 465 million cubic metres per 
iem. 


Discharge of the Nile at Cairo. 











| Feet per Mean Daily Discharge 
ice | | Second. | in Cubic Metres. 
January “a <a as 60,400 151,000,000 
February «e ee ee 44,000 110,000,000 
March .. ae «e oe} 28,000 70,000,000 
April ca» cee eal 18,000 45,000,000 
| a Soe 13,600 34,000,000 
June .. pe ee eel 13,600 34,000,600 
July .. a ‘ae 28,000 70,000,000 
August «s ee “ss 210,000 525,000,000 
September ..  .. ..! 270,000 675,000,000 
October ee es ool 270,000 75,000,000 
November... ee eel 160,000 400,000,000 
December .. aa a | 104,000 260,000,000 





b. Levels at which the Nile must be maintained and 
quantity of water capable of being utilised. 

Water is required after the Nile has begun to rise. 

1. For sef culture. 

2. The inundation of the basins. 

3. The irrigation of the Nile berms. 

In September a gauge of 16.3 should be generally main- 
tained at the barrage. From October 10 to 20, 17 m. 
is needed to allow all the high lamds to be irrigated for 
the winter crop. The supply has been estimated at 
6,750,000,000 cubic metres in seven months, which, allow- 
ing for evaporation and absorption, would fill the Raiyan 
depression : 








| : Contents in 
= | Height. | Cubic Metres. 
At the end of the first year a +2 |  6,750,000,000 
on al second year ..| +17 12,892,000,000 
i 18,566,760,000 


” ” th rd ” ee] +27 





In other words the reservoir would be filled to the 
height of 16 ft. above low Nile at the end of the third 
year. 

c. The available stratum of water is not less than 10 
metres. This assumes an increase of head to +30 by the 
Bahr Jusuf, and a canal of discharge carried northward 
of Biba (the flood intake) through the province of Gizeh. 


Area of reservoir ... --- 600,000,000 square metres 
Available depth ... ‘a 10 metres 
Total available supply ... 6000 million cubic metres 


Nile discharge (daily) 40,000,000 cubic metres 
For 100 days (total) . 4000 million cubic metres 
Raiyan discharge for 100 

days «a a ..- 60,000,000 cubic metres 


In other words the water output of the Nile would be 
more than doubled, navigable canals kept full of water, 
ample supplies for drinking and sanitary purposes fur- 
nished, cultivation extended in the Delta by the reclama- 
tion of 2,500,000 acres new land, the cereal crops for 
ome consumption maintained at the needs of the 
peasants, and not less than one-half added to the present 
output of cotton, sugar, and other summer crops for 
export. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market. — The Ly Meco warrant 
market was again firm last Thursday forenoon, prices 
being still influenced in some measure by the difficulties 
with the blast furnacemen. At the close of the forenoon 
market Scotch, Cleveland, and Cumberland hematite 
warrants had all advanced in price 3d. per ton. The 
market was a shade easier in the afternoon, but warrants 
still closed above the previous day’s prices, Scotch being 
1d. up, Cleveland 2d., and hematite iron up 3d. per ton. 
Business was active in Friday’s market, and Scotch 
warrants rose ld. per ton in the forenoon and 34d. more 
in the afternoon. The price of Cleveland iron was un- 
changed in the forenoon, while hematite iron, which 
suffered a loss of 3d. per ton in the early part of the day, 
recovered 14d. before the market closed. Compared with 
the closing prices of the previous Friday Scotch warrants 
showed an advance of 1s. 44d. per ton, and Cleveland and 
hematite 1s. 6d. each. Quite a buoyant tone ruled in the 
market on Monday forenoon, and prices at the close 
showed an advance all round on those of Friday after- 
noon. A large amount of business was done in Scotch 
iron during the first quarter of an hour, but after that 
business quieted down. Opening at50s. 64d. per ton cash, 
Scotch iron receded in price to 50s. 54d., then firmed up to 
50s. 9d., falling again to 50s. 74d. cash, at which there were 
sellers over at the close. Cleveland iron advanced 5d. per 
ton and hematite warrants 44d. per ton at 58s. There 
was less activity in the afternoon market, but the tone 
was very firm. Just at the finish a line of 20,000 tons at 
51s. at a month was offered but not taken; it had the 
effect, however, of weakening the tone of the market. 
Business was done in Scotch iron up to 50s, 94d. per ton 
cash, the close being 50s. 84d. sellers. Cleveland closed 
a point lower at 47s. 6d. per ton cash, and hematite iron 
was steady at 58s, A firm tone still characterised the 
market yesterday, owing to the agitation due to the 
labour troubles. Only a moderate amount of business 
was done in the forenoon, when the price of Scotch iron 
ran up to 50s. 10d. per ton cash, the close being buyers 
at50s. 9d. Cleveland hematiteremained near Hatem. | Prices 
were further stiffened all round in the afternoon. Up 
to 51s. 04d. per ton cash was reached in the afternoon for 
Scotch iron, and the closing settlement prices were, re- 
here was not a 





large amount of iron on sale, and when a cheap lot was 
offered it was at once snapped up. Dalmellington Nos. 
1, 3, and 4 brands were all advanced in price 1s. per ton. 
A large and excited business was done in Scotch war- 
rants this forenoon at prices ranging between 51s. 5d. and 
50s. 104d. cash per ton. When it inane known in the 
afternoon that the ironmasters had resolved on strong 
measures in reference to the difficulty with the blast fur- 
nacemen, the price hardened up again to 51s. 3d. per ton 
cash, easing off to 51s. 2d. at the close. The number 
of blast furnaces still in active operation in Scotland 
still remains at 78, as compared with 83 at this time 
last year. Makers’ special brands are quoted at 
the following prices for No. 1: Clyde and Glengar- 
nock, 60s. 6d. per ton; Gartsherrie, 61s. 6d.; Sum- 
merlee, 62s. ; Calder, 63s. ; Langloan, 63s. 6d. ; Coltness 
64s. ; Shotts (shipped at Leith), 63s. 6d. ; Carron (ship 

at Grangemouth), 63s. per ton. Last week’s shipments 
of pig iron from all Scotch ports amounted to 10,879 
tons, against 8400 tons in the corresponding week of last 
year. They included 200 tons for the United States, 
1465 tons for Canada, 100 tons for South America, 150 
tons for India, 265 tons for Australia, 110 tons for Italy, 
2420 tons for Germany, 1060 tons for Holland, 150 tons 
for Belgium, 126 tons for Spain and Portugal, 100 tons 
for China and Japan, smaller quantities for other 
countries, and 4480 tons coastwise. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stood at 657,318 tons, as compared 
with 661,855 tons yesterday week, thus showing for the 
week a decrease amounting to 4537 tons. 


Dividends.—The directors of the Glenboig Union Fire- 
clay Company, Limited, have announced a dividend of 
10 per cent., less income tax, writing off 4500/. for depre- 
ciation, and carryin; forward 24741. to next year’s account. 
Messrs. A. se hewent and Clydesdale have declared 
an interim dividend of 10 per cent. on their ordinary and 
6 per cent. on their preference shares, 


Calderbank Steel and Coal Company.—The first statu- 
tory meeting of the shareholders of this company was 
held in Glasgow last Friday, when the chairman, Mr. 
J. M. Maclean, M.P., made a statement regarding the 
position and prospects of the company. He stated that 
it was expected that one furnace would be at work in 
the beginning of December, and that by the beginning of 
the new year finished steel would be turned out, while by 
the month of May, at the outside, the steel works ought 
to be in full swing. The foundations of the gas-producers 
and furnaces were nearly finished, and the mills and 
engines were well in hand. Several boilers had been 

laced, and the hydraulic machinery was being erected. 

e (the chairman) hoped that at the end of the financial 
year the directors would be able to tell the shareholders 
that they had got steel works in full operation, which had 
been completed as economically as any in the whole of the 
kingdom. 


North British Railway Dividend.—The directors of the 
North British Railway Company have announced a divi- 
dend for the half-year ending 31st July last at the rate of 
1} per cent. on the ordinary stock, after paying the 3 per 
cent. on the ordinary preferred stock. The distribution 
is the same as that made at this time last year. The gross 
earnings of the company for the half-year amounted to 
1,596,786/., or 109,805/. more than in the corresponding 
half of 1889. The amount carried in at the beginning of 
the half-year was 7000/., and 10,000/. is taken out, so that 
the directors had really 106,805/. more money to dispose 
of than at this time last year. Of course, it was expected 
that there would be a large increase in working expenses, 
but the dividend was a disappointment, not a few share- 
holders rape expected 2 per cent. Very large trans- 
actions took place yesterday forenoon in the ordinary or 
deferred a the price of which fell about 3/. from the 
previous night’s close. During the past ten years the 
dividend has ranged between if up to 54 per cent. 


Proposed Extension of the Caledonian Railway in Fife- 
shire.—Recently several meetings of the inhabitants in 
various parts of Fifeshire have been held to consider the 
present railway service, and dissatisfaction has been _ex- 
pressed at the inconvenience which is thereby caused to 
traders and the public generally throughout the districts 
between Dunfermline and Kirkcaldy. Yesterday a —_ 
and influential deputation from Fifeshire waited upon the 
directors of the Caledonian Railway Company, and urged 
upon them the desirability of extending their system in 
that county, and more especially to connect it with the 
Kirkcaldy district by means of a line from Alloa or other- 
wise. The directors gave a courteous reception to the 
gentlemen forming the deputation, and promised to give 
careful consideration to the statements that had been sub- 
mitted to them. 


Sewage Precipitation Works for Glasgow.—At a meeting 
of the Glasgow Corporation held on Monday there was 
submitted a report by a a special committee appointed to 
consider the best method of disposing of the sewage of the 
eastern district of the city, a favourable opportunity 
having arisen for doing something in that direction by the 
construction of the works of the North British Railway 
(Bridgeton Cross Extension), 1888, and the Glasgow Cen- 
tral Railway, 1888. As a result of their inquiries the 
committee have recommended a scheme of precipitation 
works, capable of treating 5,000,000 gallons of sewage per 
day, increasing to 9,000,000 gallons on the lines of the 
works now in operation at Sheffield. It is calculated that 
the works will cost, including machinery, about 38,500/. 
and working expenses. After some discussion it was 
agreed to delay coming to a decision on the scheme. 


The ‘‘ Lord of the Isles” Steamer.—This famous Clyde 
saloon passenger steamer, which has been running on the 
Glasgow and Inverary route for about fourteen years, 
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and whose praises have been sounded by tourists from all 
arts of the civilised world, has been purchased by a 
ndon company for the purpose of cultivating a similar 
traffic on the lower reaches of the Thames. After finish- 
ing the present Clyde season in two or three weeks she 
wil undergo a complete overhaul preparatory to entering 
upon her new work. A ‘new steamer of somewhat larger 
dimensions will be built on the Clyde in time to take u 
the familiar and favourite route ana Glasgow an 
Inverary. 


Glasgow Coal Trade.—The coal market was very irre- 
gular to-day, business being much disorganised owing to 
the unsteady working of the colliers, It is all but impos- 
sible to arrange for coal cargoes, and, consequently, the 
shipping business is falling off. There is also less doing 
in bunker coals for steamers. Still, coal moves away 
pretty well among those consumers who are short of 
supplies. There is practically no change in prices, which 
are as follow at Glasgow harbour : 

F.o.b. per 4 
8. d. 


8. . e 
Splint... si oe Ses 11 6toll O 
in coal nee me - 10 0 ,,10 3 
Steam... aes ar an 11 6 
Ell os 10 9 


Ayrshire coal, 10s. f.o.b. at Ayrshire ports, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Annual Report of the Yorkshire Miners’ Association.— 
The annual report of the Yorkshire Miners’ Association 
has just been issued. It is an important document, con- 
taining, amongst many things, ‘‘ Remarks on the Output 
of Coal from 1872 to 1888-9 inclusive,” ‘‘ Advance of 
Wages,” “The Eight Hours Bill, and Why do we Want 
to Obtain it by Legislative Enactment,” the ‘‘ New Mines 
Bill,” ‘*General Rules,” ‘‘ Employers’ Liability Bill,” 
** Cost of Inspection,” and ‘‘ Working of the Association.” 


Yorkshire Miners’ and the Last Five per Cent.—Stoppage 
of Work Authorised.—A meeting of the council of the 
Yorkshire Miners’ Association was held on Monday, at 
the offices, Barnsley. An important general question 
came up for discussion on reports from a few of the 
collieries that the whole of the topmen employed had not 
received the last 5 per cent. advance, and were working 
at 5 per cent. less than their fellows at other collieries. 
Requests to be allowed to take action have come from the 
Monk Bretton Colliery, near Barnsley, and the Hollings- 
end Colliery. The demand was generally that the men 
might be allowed to cease work, at some places the desire 
being to set the whole colliery down. It was resolved 
that the men who have not received the advance which 
ought to have been paid the first week in August, shall be 
allowed to give notice to leave their work forthwith. 


Meeting of Shefiield Brassworkers.—A meeting of brass- 
workers was held at Sheffield on Monday to hear an 
address from Mr. W. J. Davis, general secretary of the 
Brassworkers’ Association, Birmingham. Mr. Davis, in 
the course of an admirable speech, pointed out the great 
om made by the sound organisation of the Birming- 

am brassworkers, and demonstrated that the 15 per 
cent. bonus obtained amounted to 125,000/. per annum. 
He urged upon the meeting the imperative necessity of 
all present ing united if they wished to prevent dis- 
putes, and condemned the practice of systematic over- 
time, which he thought had a tendency to induce compe- 
tition from those who were in that way deprived of their 
share of employment. 


Amalgamation in the Glass Bottle Trade.—On Saturday 
there was a large and representative ues of the 
members of the glass bottlemakers of the Yorkshire United 
Trade Protection Society at Castleford. Speeches were 
delivered pointing out the value of union, which had 
obtained for the men 10s, per week better wages than 
they would have been able to obtain without the union. 
The scheme of amalgamation proposed by the Yorkshire 
Society was strongly supported as being the best means 
of drawing together the glass bottlemakers of the United 
Kingdom. 





Avuminium Bronze: ErratuM.—The name of the 
author of the paper on *‘ Aluminium Bronze for Artillery 
and Small Arms,” read at the British Association, was, 
by ——- error, given in our last week’s report 
as Mr. J. Dogger. It should have been Mr. J. H. 
Dagger. 





Practne IN Position A 523-rT. Span.—Some of the 
American papers give an account of the placing in posi- 
tion of the channel span of the connecting bridge over the 
Ohio River, near Pittsburg. The structure was built at 
right angles to the bridge on false work 82 ft. high—iron 
beams resting on piles driven into the river. It is a 
‘*through” span, the superstructure being above the 
track, and the trestling is of sub-Pratt design. The 
lower chord of the span is 523 ft. long by 65 ft. , at the 
centre pin in the top chord to the bottom of lower chord 
and the width of the span is 25ft. The material is steel 
and the total weight 915 tons. To float the structure 
nine barges, 130 ft. long, were built. Having been filled 
with water they were towed between the piles on which 
the span rested, and when the water was pum out of 
them the barges rose and lifted the span. The barges 
were then drawn into the position the span was to occupy 
and the water was again pumped into the barges, allow- 
ing 7 span to sink into position. The work was suc- 
cessful. 


APPARATUS FOR TRACING RAIL FROFILES. 
DESIGNED BY MR. W. SCHILLING, ENGINEER, STETTIN. 


Fig.t. 7 Tal 
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To enable the permanent way department of a rail- | 
way to keep an exact record of the amount of wear cn | 
rails, a very ingenious little apparatus has been de- | 
signed by Mr. W. Schilling, a railway official of 
Stettin, and the apparatus, manufactured by Messrs. | 
Sommer and Runge, of Berlin, is already in regular 
use on several railways in Germany and Russia. 
A full-size section of the rail to which the appa- 








Fig. 4 represents a reproduction of one of the cards 
drawn by this instrument of a rail worn on the left 
side, with the original outline shown dotted. 





EXTENSION OF FAIRFIELD ENGINE 
WORKS. 
For a considerable time past the Fairfield Company 


BT eee 





ratus is attached is very rapidly traced with great have been making additions and alterations at their 
accuracy upon a sheet of paper, and the section thus | works, necessitated by the progress in marine engi- 
produced can be readily compared to the standard neering. The developments in the size of boilers and 
section by placing a tracing of the latter over the the heavy parts of machinery of large power, during 
former, when any wear will be at once apparent. From | the last decade, have been so great that old means for 
our illustration above the construction of the instrument | finishing and handling them have had to be improved, 
will be easily understood. A pointer i, attached to a strengthened, or replaced with plant on a more modern 
little carriage movable both in a vertical and horizontal plan, in order to secure the best results as regards 
direction is worked round the rail, while a pencil at | speed and accuracy. Among the changes just com- 
traces a corresponding line on a sheet of paper. The pleted is the extension and strengthening of the pre- 
frame b of the apparatus is carried on the horseshoe | sent wharf at the wet dock, the removal of the 80-ton 
cramp aa, which by means of screws is fixed to the | sheer legs, which had become inadequate for the work 
rail ;; for more rapid manipulation the screw m is now required, and the erection in their place of a set 
carried in a pivotted bracket J, so that immediately | of 130-ton sheer legs; the erection of a new boiler 
after this screw is slacked it can be swung out of the shop; and a re-arrangement in the positions of the 
way and the apparatus removed. The slide d can present machinery, as well as a large addition to plant 
move freely in a horizontal direction on the guide rods | and machinery in the engine works, the whole involv- 
cc, and the whole carriage ff is guided vertically by ing a large outlay. 

the rods ee. The pointer, eretaed atn,isofsuchshape About twenty years ago John Elder, whose name 
that when turned through a quarter circle, the point ¢' has become historic, died, leaving the works unfinished. 
will exactly correspond to the — position of the No man has done more than the founder of the Fair- 
point i, and can be used instead of this to trace round | field Works for the advance in the science of engineer- 
such parts of the rail not accessible to point % To) ing by his investigations and inventions. His know- 
effect this change the little carriage g can be turned on | ledge and statements of the results to be attained by 
a vertical axis, and the pointer can be set to work with the use of different pressures under certain: conditions 
either point i or i! by means of thescrewo. The ag have recently been put into practice. His practical 
is clipped on a little frame k, which can be swung back- knowledge, commercial ability, and foresight were con- 


wards to insert a new sheet. The inventor informs us spicuous, and the best evidence of this was the plans he 
that with a little practice the instrument can be set laid down of the Fairfield Works. The plans included 
up and an outline drawn in less than two minutes. a large building as a boiler shop, separate from and to 
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wide, tapering to 2 ft. 6 in. (Fig. 7). This form was 
adopted because the time was limited, the new legs 
being required for placing on board the machinery 
of the Hamburg-American liner Normannia. The 
rectangular form made the work simpler, so that it 
was more expeditiously done, and probably resulted 
in more reliable workmanship. The plates had all the 
joints machined, the holes were drilled, and the butt 
straps were triple rivetted with Lowmoor iron rivets. 
The brackets at the ends of the front legs for receivin 

the top and bottom pins (Figs. 6, 7, 8, 9) are of forged 
steel, and the back leg is attached to the pin above 
and the crosshead below by means of forged steel 
straps (Figs. 7, 10, and 11), These are bolted to the 
sides of the leg, which is stiffened by doubling plates 
extending for about 20 ft. from each end, The ends of 
the front legs are also stiffened in a similar manner. 
Forged steel, it will be noticed, was largely used ; this 
also being to facilitate matters ; and here it may be 
noted that the time taken in constructing the legs and 
machinery was three months. 

The length of each of the front legs is 131 ft. 6in. 
from the centre of the bottom pin to the centre of the 
top pin, giving a vertical height of 130 ft. when the 
legs are in shore (Fig. 1). The back leg is 164 ft. 
long between centres. The bottom end _ travels 
6 ft., which gives an inhang of 15 ft. 3 in, and an 
outhang of 57. The bottom ends of the front le 
are 45 ft. apart between centres, and the upper bs 
6 ft. (Fig. 2). These proportions are such as to enable 
a boiler of the largest size to be placed on board a ship 
of launching draught at high water. 

The front legs are pivotted on massive cast-iron sole- 
mene firmly attached to piles by strap bolts, and 

aving steel strap cross connections for taking the 
lateral thrust (Figs. 8 and 9). Each soleplate is sup- 
ported on twenty-five pitch pine piles 13in. by 13in., 
driven to a depth of about 40 ft. below the bed of the 
dock. These piles are thoroughly choked, strapped, and 
braced to other parts of the wharf. Provision has 
been made to take - the inward thrust of legs when 
at their extreme outhang and loaded. 

The foundation on which the screw bed is carried is 
of brick in cement and bound by three large bolts pass- 
ing from end to end and through two heavily ribbed 
triangular plates, as shown by Figs. 1 and 2. 

There are two sets of pulley blocks provided for 
heavy lifts, one set for the maximum working load of 
130 tons (Figs. 15 and 16), and the other for 60 tons 
(Figs. 13 and 14), besides several auxiliary blocks for 
lighter lifts which will be referred to later. The 
60-ton arrangement has two pulleys and two axles in 
each block, the end of the chain being attached to the 
upper block, and the 130-ton arrangement has two 
axles and five pulleys in the upper block, and two 
axles and four pulleys in the lower, the end of the 
chain being attached to the latter. The pulleysare all 
of cast steel, the larger ones being 3 ft. 6 in. and the 
others 2 ft. Gin. in diameter. The difference in size 
is necessary to allow the chain from the extreme pulleys 
to clear the other pulleys. The chains used are 1§ in. 
pitch chains, The lower blocks have suitable balance- 
weights to take up the droop of the chains leading to 
the winch. Each front leg carries a cast-steel masting 
pulley 4 ft. in diameter, the legs being continued for 
this purpose several feet above the pin on which the 
heavy blocks hang, the centre of these pulleys being 
3 ft. 6 in. above the pin. Each of these pulleys may 
be used for loads up to 20 tons. There is also a whip 
pulley, suitable for a maximum working load of 7 tons, 
attached as shown on Fig. 7 to the back leg at a sufficient 
distance from the toptoallowampleclearanceof themain 
blocks and chains. This pulley may be used for 
placing light lifts on board quickly when the legs are 
out with a heavy load. A glance at the elevations (Figs. 
land 2) will show the position of the different pulleys. 
It will be seen from Figs. 1 and 2 that there is a 
small screw winch provided ior holding the load in 
shore during the early part of the lift, and then allow- 
ing it to swing outwards when sufficiently high to 
clear the ship. Before departing from the matter of 
pulleys, it may be stated that there are suspended at 
the ends of the top pin two small pulleys each suitable 
for a maximum working load of 3 tons, shown at the 
top of Fig. 2, and in detail on Figs. 6 and 7. 

The back leg is moved by a wormshaft 10 in. in 
diameter, and 70 ft. long over all, the travel of the 
nut being 61 ft. (Figs. land 3). The shaft is of steel 
and was aed at the Parkhead Works, at Glasgow, of 
Messrs. Beardmore. The nut is of phosphor-bronze, 
being screwed into a forged steel crosshead, with a 
square thread made to the same pitch as the screw of 
the wormshaft, so as to be readily withdrawn (Figs. 10 
and 11). This crosshead carries the back leg and is 
securely guided in the screw bed by cast-iron sliding 
blocks (Fig. 10). A series of collars on the shaft at 
the wharf end transmits the screw thrust through 
grooved brass bushes to a thrust-block—a strong iron 
casting attached to the screw bed and held down to 
the foundation (Fig. 11), The wormshaft is sup- 
ported at each end and has three intermediate sup- 
porting blocks lined with white metal. These blocks 
are pivotted in such a manner that the advancing nut 





pushes them out of the way and balance-weights bring 
them back again. The screw bed, which is of cast 
iron, is firmly held down to the foundation by bolts 
passed through the brickwork. These bolts are larger 
and more numerous at the thrust-block end than 
further back, owing to the more severe tension when 
the legs are full out. 

The machinery, which is compactly arranged, is 
placed at the dock end of the screw bed for the con- 
venience of the attendant, who is thus enabled to com- 
mand a good view of the wharf, is close to his orders, 
and has everythingat hand. The mainscrew winch is 
wrought by a two-cylinder horizontal engine (Fig. 17), 
and is virtually a double winch, receiving the chains 
of the 130-ton and 60-ton blocks, which are held by 
cupped steel pulleys (Fig. 19), and pass into wrought- 
iron tanks sunk in front of the foundation. The winch 
worms are of steel, the teeth of the wormwheels being 
of phosphor-bronze (Fig. 18). It will be seen from the 
arrangement that each lift can be geared to two diffe- 
rent speeds. The back leg screw is also worked by 
the horizontal engine. A 7-ton barrel winch is placed 
on each side of the main winch for working the whip 
pulleys. All the machinery is suitably housed, only 
the drums of the whip winches being exposed, and 
these are used for wharfing purposes. 

The erection of legs of such length and weight is 
necessarily attended with difficulties, and these were 
the greater in this case owing to the space at the 
wharf being somewhat limited. Temporary sheer- 
poles for raising the front legs were erected by 
tackle in the usual way, and supported by ropes all 
round attached to weights. These poles were two 
Oregon pine logs 108 ft. long and 28 in. square, 
and were fished on the opposite side from the blocks 
to give them stiffness with a 13-in. pile, carried toa 
height of 60 ft. By means of these two poles and the 
tackle suspended from them, the two front legs were 
raised on to the top of a A frame, which was 65 ft. 
high. While the front legs were resting on the 

frame, the back leg was laid in position on the top 
of ordinary launching ways. The bottom end of the 
back leg was attached to a rectangular slide for sliding 
on the ways. ‘Two sheer-poles were erected at the top 
or front end of the back leg and behind the A frame. 
These sheer-poles were of the same construction as the 
two described, but instead of being 108 ft. a 
they were only 80 ft. in length. The tackle attachec 
to these enabled the top of the back leg to be raised to 
the same height as the A frame and being placed in 
position the pin connecting the tops of the front legs 
with the back leg was inserted. To raise the top to 
the desired height was an easy matter, as it was only 
necessary to draw in the bottom end of the back 
member ; but in doing so great care had to be exercised 
lest the wharf would not resist the great strain. The 
result was attained satisfactorily by an arrangement of 
blocks and tackle. To the crosshead at the bottom 
end of the back leg was attached a set of chain blocks, 
the other end being attached to two launching chains, 
or rather to a great mass of chain, and these latter had 
a connection with the bottom plates of the front legs. 
The chain running through the blocks passed to a tem- 
porary winch fastened on the top of the brick founda- 
tion. The bottom of the back leg was drawn forward 
by the winch, through the chains in the blocks, and 
the strain was taken up by the front legs and gear, 
and very little thrust brought against the wharf. The 
bottom of the back leg moved easily along the ways 
and into the bed where the screw takes the crossheads., 
This connection having been made the work of erection 
was accomplished. 

(To be continued.) 





TRIPLE-EXPANSION ENGINES FOR GRAIN. MILts.—Ex- 
tensive new mills erected in Aberdeen for Messrs. Milne 
Brothers, Limited, from the designs of Messrs. Jenkins 
and Maw, architects, will shortly be put into full opera- 
tion. The buildings are almost entirely fireproof, the 
floors being of concrete and iron, supported by iron beams 
and columns; while the roof trusses are also of iron, 
slated. Milling machinery of modern design has been 
introduced, a special feature being the driving engines, 
which are of the triple-expansion surface-condensing hori- 
zontal type, having grooved flywheel for rope driving. 
This is one of the first applications of triple-expansion 
engines for milling purposes in Scotland. The engines 
are capable of indicating over 300 horse-power and have 
three cylinders placed side by side, the high-pressure 
being fitted with Corliss valves and the ‘‘ Spence” trip 
gear connected to the governor to render the expansion 
automatic; the intermediate and low-pressure cylinders 
are fitted with ‘* Meyer” variable expansion valves adjust- 
able by hand. All three cylinders are efficiently jacketted 
both in body and ends. The engines drive by ropes to 
one line of shafting, running the entire length of 
the mill. The engines were constructed by Messrs. 
J. Copeland and Co., Glasgow, from the designs 
of Messrs. Russell and Spence, consulting engineers, 
Glasgow, and the design and workmanship reflect credit 
on all concerned. Steam for these engines at 160 lb. per 
square inch is supplied ~ | a ‘* Sinclair” boiler, constructed 
by Mr. James Sinclair, Leith. The feed water is heated 
on its way to the boiler by a Green’s economiser. A 
preliminary trial of the engines took place recently with 
satisfactory results, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLEsBROUGR, Wednesday. 

_ The Cleveland Iron Market.—Yesterday the weekly 
iron market was not very well attended, but the tone 
was very cheerful and a fairly large amount of business 
was transacted. Inquiries were numerous, and several 
buyers were somewhat anxious to place orders for delivery 
of pig iron to the end of the year. This was regarded as 
most encouraging, as for some time past there has been 
very little disposition to do business ahead, buyers con- 
sidering prospects uncertain. The general opinion now, 
however, seems to be, affairs will continue to steadily 
improve, and indeed such is to be expected at this 
season of the year. Shipments up to date this month 
are highly satisfactory. No. 3 Cleveland pig iron is 
still very scarce, and those who hold any are, asa rule, 
by no means anxious to dis of it just now, as they 
believe that by waiting a little while they will be able to 
secure a better price than the present market quotation. 
Early yesterday morning a small business was recorded 
at 47s. for prompt f.o.b. delivery of No. 3 g.m.b. Cleve- 
land ff iron, but the figure was soon advanced to 
47s. 3d., and a pretty large quantity changed hands at 
the latter figure. At the close of the market No. 3 could 
not be bought under 47s. 6d., and some makers asked 
even a higher figure. Middlesbrough No. 3 warrants 
opened at 47s. 6d., and closed steady at 47s. 74d. 
cash buyers, but very little business was done in 
them. No. 4 foundry iron was quoted 44s. 6d., and 
grey forge 44s., the demand for both being good. 
‘or makers’ mixed numbers of east coast hematite pig 
iron, about 57s. is the price, though some firms ask a 
rather higher figure. To-day the market was very firm, 
and quotations were a little higher. Buyers were fairl 
numerous, but sellers were not very anxious to do busi- 
ness. For prompt f.o.b. delivery of No. 3 g.m.b. Cleve- 
land pig iron, 47s. 6d. was paid, and several sellers would 
not accept that price. Middlesbrough warrants were 
sold at 48s., but later in the day they eased somewhat, 
and at the close of the market the quotation was 47s. 10d. 
cash buyers. 


Manufactured Iron and Steel.—We are glad to be able 
to report a further improvement in the finished iron 
trade. The outlook is now very rosy. Recently several 
rather msg orders have been placed, and in fact one or 
two firms have now secured so many contracts that they 
do not care about accepting any more fresh work just at 
present. Such a state of affairs is much more agreeable 
than that which existed -— a week or two ago, when 
two or three firms were so short of work that they con- 
templated running short time. There are now lots of 
inquiries, and quotations promise to continue to ad- 
vance. Common bars are 6l. per ton; ship- plates 
6l. 2s. 6d. ; and ship-angles 5/. 17s. 6d. to 6/.—all less 
the customary 23 per cent. discount forcash. Inthe steel 
industry there is not so much improvement, but makers 
of ship-plates have put their price up to 61, 15s., less 
23 per cent. Heavy rails are only in poor request at 51. 


The Fuel Trade.—Bunker coals are rather easy at 9s. 6d. 
to 10s.6d. Their is a fair demand for manufacturing coal, 
but the fine weather limits the demand for house coal. 
The general quotation for good blast furnace coke is 
16s, 94. delivery here. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—A good business has been passing in steam 
coal; the best qualities have made 14s. 9d. to 15s. and 
15s. 3d. per ton, while good dry coal has brought 13s. 6d. 
to 14s. per ton. Household coal has not shown much 
activity. No. 3 Rhondda has made 13s. 6d. to 14s. per 
ton. Patent fuel has been in fair demand at 13s. 6d. to 
14s. per ton. Coke has shown little change; foundry 

ualities have made 22s, to 23s. per ton, and furnace 
ditto 21s. per ton, 


Proposed Ship Railway.—A communication has been 
received by the Bristol Chamber of Commerce from Mr, 
W. Smith, harbour engineer of Aberdeen, with reference 
to a ship railway proposed to be constructed across 
Somersetshire and Devonshire. Mr. Smith has expounded 
his scheme before the Aberdeen Chamber of Commerce, 
as well as before London, Edinburgh, and Glasgow 
Chambers. On Friday and Saturday, Mr. Smith and 
Mr. W. R. Kinniple, of Westminster, visited Chard en 
route from Seaton to Bridgwater, for the purpose of 
surveying the proposed line. 


Bath Stone Firms, Limited.—The fifth half-yearly 
report of this company has just been issued. The report 
states that a further sum of 1500/. has been invested upon 
mortgage of freehold property, thus raising the invest- 
ments of the company to 5026/. 1s. 4d. After F ning 
forthe remuneration of the directors and auditors, the 
net profit made during the past year is 71791. 4s. 9d. Out 
of this sum the directors recommend an interim dividend 
at the rate of 6 per cent. per annum for the half-year. 
This absorbs 70431. 2s. 6d., and leaves 136/. 2s. 3d. to be 
carried forward. 


Devonport Dockyard.—The programme for 1890-91 at 
Devonport allows for the commencement of another 
cruiser of the Philomel class, and for the completion of 
the vessels now under the builders’ hands, with the ex- 
ception of the Astrea, which was laid down quite re- 
cently. Economy appears to be the order of the day at 
Devonport and Keyham. 


Dock Accommodation at Newport.—Messrs. Mordey, 
Carney, and Co. have completed a new dry dock, 350 ft. 
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in length. The first ship was admitted on Thursday 
evening. The dock, which has been executed by Mr. 
J. Mackay, contractor, is of a substantial character. 


A Lift for Clifton.—Mr. G. Newnes, M.P., who re- 
cently completed a lift at Lynton, has purchased pro- 

rty at Clifton with the idea of constructing a similar 
htt close to the suspension bridge to convey ay ers 
from the Hotwells to close to the Observatory Hill. 
Newnes will have to obtain the assent of the Merchant 
Venturers; he will also have to seek Parliamentary 
powers. 

The Electric Light at Bristol.—We receutly gave a 
summary of the results of inspections made by a sub- 
committee of the Bristol Town Council of installations 
of the electric light in other towns. The information 
collected has been embodied in a report from Mr. W. H. 
Preece. The sub-committee’s inquiries and observations 
were more especially directed to the cost, wear and tear, 
and practienay of electric lighting ; and they conclude 
that electric lighting at present cannot be supplied as 
cheaply as gas, although they are of opinion that it 
may in the future compete on very fair terms with gas. 
They recommend that an installation should be esta- 
blished in Bristol, including Victoria- street, Bristol 
Bridge, Baldwin-street, St. Augustine’s Parade, College 
Green, Park-street, and Queen’s-road, to the Victoria 
Rooms, as well as Union-street, Dolphin-street, Peter- 
street, Castle-street, and Old Market-street, and that 
the whole establishment should be in the hands of 
the Town Council. The number of gas lamps displaced 
will be 170. The sub-committee are informed that 50 arc 
lamps of 1200 candle-power each will be sufficient for the 
whole of this district, and that the cost of each lamp will 
be about 25/. per annum. 


Mumbles Railway and Pier.—A contract for the con- 
struction of this railway has been placed in the hands of 
Messrs. Lucas and Aird, who were called in to complete 
the Rhondda and Swansea Bay line. The directors are 
desirous that both the railway and pier should be carried 
on expeditiously ; and with a view of having them read 
for opening next season, they have in the agreement wit 
Messrs. Lucas aud Aird stipulated that the work shall be 
completed by July, 1891. 








MISCELLANEA. 
THERE is to be no competition for the World’s Fair 
buildings at Chicago. Architects are to be chosen. 


The total value of slates produced in the States last 
year was 690,000/., nearly twice the amount turned out in 
1880. 


The Government of Canada has spent on the St. Law- 
rence series of canals 5,000,000/., and on the construction 
of railways 24,000,000/. 


The Belgian Government have just received tenders 
for 45 locomotives, the prices asked being much higher 
than when the last contract was placed. 


MM. Eiffel and Co. have taken an order to build a 
bridge for the Royal Portuguese Railway requiring 3000 
tons of material. 


The Austria war vessel Taurus, of 240 tons displace- 
ment, built at Trieste in 1877, foundered in the Black Sea 
on September15. Seventy-three lives were lost. 


The first-class yachting matches during the past season 
were run for by the Thistle, Iverna, Valkyrie, and Yarana, 
and among them they secured 2715/. in prizes, a “‘ record” 
total. The Thistle took a largest part of this amount. 


Messrs. Wm. Simons and Co., Renfrew, have received 
an order from the Corporation of Preston for the con- 
struction of three steam hopper barges for the improve- 
ment of the River Ribble. 


The Government of New South Wales intend to invite 
applications in Britain, America, and Australia, for the 
position of engineer-in-chief of the railways. The post is 
worth 1600/. a year. 


An attempt is being made to draw up a uniform classi- 
fication of freight rateson American railroads. A schedule 
has been prepared for submission to a permanent board 
of classification to settle all questions raised. 


The official report of the trial trip of the American 
cruiser San Francisco gives the mean speed as 19.7 knots, 
subject to slight alteration, entitling the builders to 
20,0007. premium. 

The “Flying Dutchman,” the 11.45 a.m. express from 
Paddington, will for the first time in its history, which 
extends for more than forty years, begin on October 1st 
to convey third-class passengers. 


The Great Eastern Railway Company is about to add 
three steamers to its Continental fleet. The Manchester, 
Sheffield, and Lincolnshire Railway Company has also 
— four additional steamers for its Continental 

rade, 


The American Naval Department in manning foreign 
bound cruisers are now placing men on board who have 
three years’ service to run. This is to obviate the expense 
of relieving officers and men in foreign stations when their 
time of service has expired. 


The German Government is about to give out orders 
for 300 locomotives. In Alsace-Lorraine the Grafen- 
staaden Works have taken an order for 14 six-wheel 
coupled tender locomotives, at 14637. each, and for 6 goods 
engines of standard type at 1982/. 

The total mileage of tram-railsin 63 American cities, of 
over 50,000 inhabitants, was 3150.93 miles in 1889, against 
1689.54 miles in 1880, 74.62 per cent. is operated by 





animal power, 8.26 by electricity, 8.12 per cent. by cable» 
and the remainder by steam, 1.96 being elevated roads. 


The American Interstate Commission reports that ot 
29,036 locomotives in the United States, 222 were fitted 
with automatic couplers and 17,995 with automatic train 
brakes, and of 1,097,591 cars of all kinds, 80,510 had 
couplers, and 128,159 train brakes automatically worked. 


The work of removing the rocks at the Iron Gates 
obstructing the free navigation of the Danube was 
inaugurated on Monday afternoon, September 15, when 
the Greben rock was partially blown up bya blast of 
about 1301b. of dynamite. 


We have received from Messrs. Faraday and Sons, 
3, Berners-street, London, W., a copy of their new cata- 
logue of electric light fittings. The catalogue is excep- 
tionally well pot up, the numerous engravings having the 
appearance of etchings, and the designs shown are most 
artistic. 

A writer says that it is felt that the President of the 
British Association for the Edinburgh meeting should 
be a man of a high social position, and the names of the 
Earl of Crawford and the Earl of Rosebery, ‘“‘ who may 
— be regarded as a distinguished economist,” have 

m mentioned in connection with the office. 


The proposal for a railway connecting North and 
South America is again engaging attention, a report on 
the subject having been submitted to Congress. The 
route has not been surveyed, but it is said that the length 
would be about 4900 miles, of which 230 miles are already 
laid and 1800 miles under construction. 


The Registrar-General of Shipping reports that in 
August 125 vessels were registered as added to the ton- 
nage of the United Kingdom and the colonies—the 
amount of the tonnagebeing 70,689. There were 77 vessels 
removed from the registry, the net a being 32,239. 
The net addition for the month was therefore about 
38,000 tons. 

On September 4th a boiler exploded at the Kjellstréim 
Carpenter Works at Hudiksvall, Sweden. The engine- 
house was partly blown into the air, and a number of 
windows were broken in the neighbouring houses. The 
boiler was split up longitudinally into two parts. One 
wall of the engine-house was removed a considerable dis- 
tance, and the chimney was also damaged. 


The Augusta Victoria completed at New York on 
Saturday, the 13th inst., a Transatlantic voyage from 
Southampton, in 6 days 22 hours 54 minutes, her best 

rformance. Her daily runs were 333 knots (she started 
rom Southampton at 5.15 p.m.), 444, 455, 452, 444, 470, 
443. The Augusta Victoria was built by the Stettin firm, 
and her — were similar in design to those of the 
Kaiser Wilhelm, illustrated in a recent issue. 


The corner-stone of the lifting dock at the eastern end 
of the Chignecto Ship Railway was laid on Friday by 
the Hon. C. H. Tupper, the American minister of 
marine and fisheries. This undertaking is to connect 
the Bay of Fundy with the Gulf of St. Lawrence. When 
completed it will effect a maximum saving of 700 miles in 
the navigation between Canadian and New England ports. 
Substantial progress has been made with the entire work. 


The Swedish and Norwegian wood pulp manufacturers 
have recently formed a society so as to be better able to 
regulate their output, which has been excessive of late 
and tended to reduce the prices. Ata recent meeting it 
was resolved to shorten the hours by stopping work from 
Saturday noon till Monday, whereby the annual _produc- 
tion would be reduced by about 30,000 tons. is will 
now be tried for one year. 


The California mines produce more than a fourth part 
of the world’s supply of quicksilver. Last year they et 
26,464 flasks or 2,024,496 lb., from eleven mines with 36 
furnaces, utilising 2197 horse-power of motors. Spain, 
Austria, and Italy produced 74,772 flasks, making the 
total 101,236 flasks. The world’s supply in the past ten 
years has been 1,093,611 flasks, of which America con- 
tributed 407,675 flasks. The production in America has 
been steadily decreasing. 


The North Sea Baltic Canal is working great changes 
in the water level at Renzburg on the Eider, in Holstein. 
The water level is being so considerably lowered, that all 
the wells are running over as well as several water-bear- 
ing strata. Unless a number of experimental artesian 
borings, which are being made in the neighbourhood, 
give a sufficient yield of water, it is proposed to su ply 
Renzburg with water from the Wittensee Lake, in Sles- 
wick. is would entail a hcg of about five miles 
in length, and an expenditure of 50,000/., whereas the 
German State only gives the town a compensation of 
15,000/. 


Mr. Rich. D. Batchelor, of Chatham, has just concluded a 
contract with the Sheppy Portland Cement Works Com- 
pany for their well at Queenborough. He has over sixty 
wells and borings in hand. The contract for the well and 
boring at Kenley, for the East Surrey Water Works, is 

rogressing very favourably. This is a very large boring. 

he requirements of the engineers is that 6500 tons of 
water per day be obtained. Another contract which is 
nearing completion is that of the Reliance Portland 
Cement Works, Limited, at Wickham, near Rochester ; 
the quantity of water required is 600 gallons per minute. 


A ship railway between Lake Huron and Lake Ontario 
is suggested in Canada. The length is 69 miles, and the 
elevation at the highest point in the ridges over which 
the railway would have to cross is 664 ft. above Lake 
Ontario. The grades south of the ridge would be 30 ft. 
to themile, and to the north 20 ft. to the mile. There 
would be lift locks with protecting harbours at each ter- 


minus, with four turntables at certain points to allow ships 
to pass. There would be three railway tracks 4 ft. 84 in. 
grade, with rails 110 lb. to the lineal yard. The cost is 
put at 24 millions sterling. The railway, it is thought, 
would take 2000-ton ships with three locomotives, and 
would save 400 miles of lake navigation, and 28 miles of 
canal between the head of the lakes and Montreal. 


The papers and plans connected with the scheme of 
making Paris a seaport have been deposited for inspection 
at the Hétel de Ville, where they will be accessible till 
November 15th. The proposed channel from Rouen to 
Paris is to have a length of 113 miles and a depth of 
19 ft. 8} in. The seaport is to be constructed between 
St. Denis and Clichy. The expense is estimated at 
5,400,000/., including the following items: Purchase of 
land, 104,000/. ; cost of excavations, 2,700,000/. ; construc- 
tion of rams and sluices, 572,000/.; alterations in the 
direction of railways, 424,000/. ; construction of bridges, 
400,000/. ; and 880,000/7. for expenses of administration, 
The duration of the voyage from Rouen to Paris will be 
17 hours and the dues 64 francs. 








ScANDINAVIAN SHIPBUILDING.—Messrs. Winge and Co, 
have just contracted witha Scotch shipbuilding firm for 
the building of two new cargo steamers, each 209 ft. long, 
30 ft. beam, and 14 ft. deep. These steamers are in- 
tended for the West India United States trade. The 
Aker Shipbuilding Company, Norway, has just secured 
an order for a goods steamer of steel, length, 120 ft.; 
breadth, 20 ft.; depth, 94 ft. The steamer will be 
specially fitted for the Christiania Bergen and interme- 
diate trade. 





Licut Rattways IN IRELAND.—The Commissioners 
of Public Works in Ireland, in their report for the 
year ending March 31st last, give a detailed report 
of the work done under the Light Railways Acts 
of 1883 and 1889. The total mileage of projects still 
guaranteed is 307 miles, and the guaranteed capital 
1,310,112. There are 172 miles of line opened, 61 under 
construction, and 74 not commenced. In the past year 
the Commissioners paid in respect of the 2 per cent. gua- 
ranteed by the Treasury under the Act of 1883 a sum of 
11,735/., reducing the amount contributed by counties for 
dividend purposes from 28,0807. to 16,345/., in addition to 
which a sum of 2385/. was levied on the baronies to defray 
the excess of expenditure over receipts on some of the 
lines. In November and December, nineteen schemes, 
covering 622 miles, were scheduled as desirable for the 
development of the resources of the country, but requiring 
State aid. These were inquired into, and reported upon 
by the March following. As a general result, the grand 
juries, from among the schemes brought before them, 
approved of projects aggregating 2474 miles of light rail- 
way. The mileage thus sanctioned is allotted to the dif- 
ferent counties in the following proportions : 61} miles to 
Donegal, 724 to Mayo, 49? to Galway, 464 to Kerry, 94 
to Cork, and 8 miles to county Down. 





InstTITUTE OF MARINE ENGINEERS.—Mr. G. W. Manuel, 
superintendent engineer of the P. and O. Company 
the President of the Institute, delivered his inaugural 
address to a well-attended meeting on Friday, Sep- 
tember 6, in the Langthorne Rooms, Stratford, EK. At 
the outset he made reference to the late Jas. Nasmyth, 
paying a tribute to his worth and work, and to the wealth 
of his inventions left as a legacy to the nation. In the 
most recent types of Atlantic steamers Mr. Manuel found 
a congenial topic, and he compared in detail the features 
in the design of propellers, engines, and boilers of the 
City of Paris and City of New York, and the Teutonic and 
Majestic. He also commented on the use of steel for 
crank and other shafts, and contended that since steel was 
superior to iron the Board of Trade and Lloyd’s ought to 
allow a reduction in diameter in steel shafts. Propeller 
shafts, he thought, might also be made of steel, if fully 
protected by brass liners, at those portions exposed to the 
corrosive influence of sea-water. Cases were cited where 
the whole length of propeller shafts had been successfully 
covered, the brass liners having been shrunk on in 10 ft. or 
even 15 ft. lengths. A passing reference to marine boilers 
was made, and in concluding the President suggested 
consideration at a future meeting of the relations between 
employers and workmen. The report by the honorary 
secretary indicated that since ine 1889, the 
number of members had increased from 160 to 288, 
honorary members from 8 to 23, associate members from 
9 to 28, associates from 9 to 27, and graduates from 4 to7; 
the total being 373 as compared with 190 a year ago. 
Other reports of a satisfactory nature were made, indi- 
cating inter alia on augmentation of the library by dona- 
tions from members and friends. The honorary treasurer, 
Mr. Leslie, reported a balance in hand of 214/. at August, 
and that the subscriptions due would more than meet 
any expenses incurred since that date. A paper by 
Mr. J. R. Ruthven “On Water Jet Propulsion,” 
was read as arranged simultaneously at the rooms 
at Stratford and at Cardiff on Tuesday evening. 
Some interesting data were given from experiments 
made in past years with steamers fitted for water 
propulsion, particular reference beg made to the 
recent trials of the lifeboat built by Messrs. Green and 
engined by Messrs. Thornycroft, described in last week’s 
issue in connection with the British Association. The 
discussion was taken part in by Messrs. F. W. Wymer, 
J. D. Bisset, S. A. Rowe, F. W. Shorey, G. W. Mansel, 
and others, when some interesting points were touched 
upon, both favourable and unfavourable to the system 
ieee by the author of the paper. It was urged that 
if Mr. Ruthven could design a set of machinery to suit a 
large steamer, it would be invaluable for reference and 





discussion purposes, 
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THE RAILWAYS IN INDIA. 


WHETHER regard be had to the development, the 
economical results, or the commercial utility of 
Indian Railways, the general opinion of an exami- 
nation of the subject must be satisfactory. The 
system shows expansion, and traflic grows in greater 
proportion than the mileage, while the cost of work- 
ing the lines does not increase in the same ratio, 
and thus the profits are good, the percentage on all 
capital over all railways last year being 4.93 per 
cent., which is better than in this country. There 
is still, however, a loss to the State; but it is 
growing less, and it is due probably to the high rate 
of interest paid by the Government on the guaran- 
teed lines, and to the depreciation of the silver 
rupee, interest guaranteed having to be paid in 
gold. Ona diagram on the next page there is 
shown very distinctly, perhaps more effectively 
than figures alone can do, the progress made, and 
of which we propose to give particulars relating to 
the financial aspect. 

The total length of railways in India at March 31 
last, according to a Blue-book just issued with most 
detailed statistical tables, was 16,095} miles, show- 
ing an increase of 8693 miles on the year, including 
209} miles of new railway on the Bengal-Nagpur, 
165 on the Indian Midland, and 1994 on the Sou- 
thern Mahratta. The rate of increase in recent 
years has been very steady, the average in seven 
years having been between 800 and 900 miles. 
Since 1879, when the length of railway was 8492 
miles, the total has been doubled. Indeed it may 
almost be said with perfect accuracy that since rail- 
ways were first introduced into our great eastern 
dependency, the system has been doubled every 
ten years. In 1853 there were but 20} miles, which 
steadily increased to 839 miles in 1860, when the 
Government began to show signs of still further 
encouraging the development, and the rate of con- 
struction became greater, the total mileage in 1866 
having gone up to 3568? ; but about that time the 
prosperity of the country was checked by commercial 
troubles and droughts in some parts, with floods in 
others. The Government, with the view of pre- 
venting any check to the progress of construction, 
advanced a million sterling, and the increased 
mileage, which in 1868 was only 80 miles, became 
less fluctuating, tending upwards. In 1870 the 
railways extended to 4775 miles, and in 1880 to 
9308. 

Between March and June of this year 211 miles 
of new lines have been opened, over 400 miles have 
been sanctioned, and with some of them progress is 
being made. The metre gauge is still adopted on a 
very extensive length of line, 278 miles of last 
year’s additions, including 1504 in Burmah and 393 
in native states, and nearly 300 miles of this year’s 
new mileage being metre gauge. This is not sur- 
prising in view of the unusual width of the standard 
gauge, 5 ft. 6in., and of the recommendation of 
the 1884 Commission on Indian Railways, which 
recommended that the metre gauge should be con- 


339] tinued, although confined to districts where that 


system was already in successful operation and to 
local lines where the traffic was likely;to be so light 
that cheapness of construction more than counter- 
balanced the undoubted disadvantage of break of 
gauge. In 1884 the percentage of metre gauge to 
the total mileage was slightly under 30 per cent., 
while now it is over 41 percent. Of the 16,000 miles 
of railway 93464 milesare onthestandard gauge of the 
country, 5 ft. 6 in., several of the more important 
lines being on this gauge ; of metre gauge there 
are 6182} miles, while other gauges, principally 2 ft. 
to 2 ft. Gin., make up about 300 miles, In the last 





four years 80 miles have been added to the 2 ft, 
6 in. gauge lines and 30 miles to those of 2 ft. gauge. 
The cost of the metre gauge railway per mile is 
—— at 41 percent. of the cost of the 5 ft. 6in. 


e. 

The total capital expenditure under all heads, on 
all railways, up to December 31 last was 2,136,300,000 
rupees, and the amt cost per mile of open line 
is 125,039 rupees. e should like to have given 
these financial figures in the more acceptable 
British standard ; but the fluctuating tendency of 
the exchangeable value of the rupee renders this 
impossible, consistent with accuracy. A great part 
of the lines were built with the rupee at normal 
value, and as the Government guarantees have to 
be paid in gold, this value is maintained in many 
cases. But the foreign exchange quotes the rupee 
now at about 1s. 8d., and only a few months ago it 
was only worth Is. 4d., the advance being due to 
the legislative movement by the United States. 
Taking the rupee at 2s., the capital expenditure 
would be rather over 2134 millions sterling, but at 
the current rate of exchange it is only over 178 
millions sterling, while the cost per mile would be 
12,5031. at 2s. rupee, or 10,4201. at 1s. 8d. rupee. 
The standard gauge averages in cost considerably 
over 16,000/. per mile, and the metre gauge nearly 


Before dealing further with the question of 
capital, it may be stated that the State railways of 
India are classified under three divisions proper : 
that in which the railwaysare constructed entirely by 

rivate companies, as in the case of the Bengal and 

orth-Western and are subsequently ‘‘ assisted ;” 
that adopted in the case of the Bengal Central and 
other lines, where the State guaranteed 4 per cent. 
on paid-up capital; and thirdly, the cases where the 
company receive a guarantee of 34 per cent. plus 
one-fourth of the net receipts during the period of 
their concession or agency. In the Government 
Blue-book this year a new classification has been 
adopted as follows : 

a, See 4 


State lines worked by State 50483 122,72 

p leased to com- 

i ‘a aé -- 6006; 24,85 = 19} millions 
Guaranteed railways o. 8243 53,574 = 49.3 ,, 
Subsidised = eo §6=—8 23 = 0.198 
Assisted ‘“ 595 4,20 
Native - ° 7,37 


These with other foreign lines, surveys, collieries, 
&c., bring the capital expended to 213,63,21,098 
rupees, as already noted. The British equivalents 
are given according to the rate of exchange applic- 
able in each individual case. 

This money, on guaranteed and subsidised lines, 
is raised on pretty heavy interest ; 39 millions is at 
5 per cent., over 1 million at 4? per cent., 2 mil- 
lions at 44 per cent., 12 millions at 4 per cent., 
and the remainder at 34 and 3} per cent. The 
result is a great loss annually to the State. This 
amount for 1889-90 had not been ascertained when 
the Government report was prepared, but in the 
previous year it was 2,09 lakhs rupees. The 
guarantee and leased State lines, although their 
capital is not so great as the other State lines, incur 
the greater loss, together 157.6 lakhs rupees, while 
the other State lines combined only lost of State 
money 80 lakhs rupees. The loss to Government on 
guaranteed railways is mainly attributable to the 
comparatively high rate at which the guaranteed 
interest has to be paid—4# per cent. on a capital 
bearing interest of 49} millions. Under its con- 
tracts with guaranteed railway companies, the State 
has to pay interest at this rate until the contracts 
terminate, and it is consequently unable to obtain 
any advantage from the increasingly easy condition 
of the money market ; that is to say, where the 
State could now raise money at 3}, or even 3 per 
cent., to pay off loans raised at higher rates of 
interest, it has still to continue to pay interest at 
or near the high average rate of 47 per cent. on 
the capital raised by the guaranteed companies ; 
and now, owing to the fall in exchange, the amount 
of rupees which have to be remitted to England 
to pay the sterling interest charges, is equivalent 
to a payment of interest of nearly 7 per cent. Of 
the gross earnings 31.77 per cent. were earned by 
guaranteed companies, 22.25 per cent. by the East 
Indian Railway, including the State branch lines 
worked by it, 14.92 per cent. by all the other State 
lines worked by companies, 26.87 per cent. by the 
State lines worked by State, which, as is shown 
in the above Table, make up almost a third of the 
mileage, and a half of the capital expended. 

The gross receipts totalled 20,49,36,629 rupees, 
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which at current rate of exchange is equal to over 
17 millions sterling on 16,095 miles of railway. 
Passengers provided 33.66 per cent. of this total ; 
goods, 63.56 per cent., and miscellaneous, including 
steamboat traffic, 2.78 per cent. Of the total more 
than a fifth was taken by the East Indian Railway, 
a State line worked by a private company. The 
expended capital of this company is a sixth of the 
total, the mileage open being rather more than a 
tenth. In their case it may be noted that the 
working expenses were 35} per cent., rather more 
than in the preceding year. The total earnings per 
mile open were 13,367 rupees, against 13,746 in the 
preceding year. 

The working expenses amounted to 10,37,74,007 
rupees, being 50.64 of the gross earnings, which is 
rather more than in recent years, the percentage in 
1888 being 49.96, and in 1887 49.31 per cent. The 
distribution of expenses last year was as follows: 
Maintenance, 14.65 per cent. ; locomotives, 16.29 
per cent. ; carriages and wagons, 4.53 per cent. ; 
traffic, 7.86 per cent.; general, 5.26 per cent. ; 





_ | 1887. | 1888, | 1889. 

North-Western Railway .. ..| 72.73 | 67.77 63.76 

Eastern Bengal... oe -.| 52.28 | 47.47 | 44.60 

Oudh and Rohilkhand 32] 52183 | 57.38 | 44.24 

Tirhoott .. .. 59.62 | 55.80 | 48.42 

Mean .. 55.72 
' 





Withal, however, the State continues to suffer loss 
by the railway system, owing, as we have already 
pointed out, to the fact that guaranteed interest 
has to be paid in gold, and not in silver, at the cur- 
rent rate of exchange. The depreciation of the 
rupee therefore forms a distinct cause of fluctua- 
tion. If it falls very low the loss to the State is 
great, as was the case last year, when the rupee 
was about 1s. 4d. instead of 2s., its face value. This 
year, however, the result will be rather better, as 
the exchange value of the rupee has steadily ad- 
vanced. It is not necessary to give statistics as to 


the loss to the State. They do not indicate the 
course of prosperity or failure of the railways. The 
fluctuations in losses are from 300,000 rupees to 





steamboat, 0.49 per cent. ; special and miscella- 


2,000,000 rupees. 





Years 1860 
(7a) 


The figures on the vertical scale represent hundreds of lakhs for the capital pee tens of lakhs for gross 
t' 


receipts, working expenses, and net 


neous, 1.56 per cent. The expenses per train-mile 
on all lines averaged 2.03 rupees, or 3s. 4d. at cur- 
rent exchange. The highest was on the Bengal- 


Nagpur, a State railway worked by a company, the | 
amount being 5s. 3$d., and lowest, 2s. 1d., on | 
the Villupuram Guntakal, also a Stateline. On’ 
the East Indian Railway, to which reference has 


been made, it was 1.93 rupees, or about 3s, 3d. 
The net earnings amounted to 10,11,62,622 
rupees, giving a percentage on the total capital 
outlay on open lines of 4.93 per cent. as compared 
with 5.12 per cent. in 1888. The net earnings of 
the East folios Railway and the State branches 
worked by that company, were at the rate of 7.99 
per cent. of capital. The surplus profits on the 
last Indian Railway proper, after paying annuity 


and interest charges, were 41,56,731 rupees, of! 


which a fifth, or 831,346 rupees, was paid over to 
the working company as its share under the con- 
tract. The net earnings of the other State lines 
were equal to a return of 3.58 per cent. 
State lines the return is 4.74 per cent. We tabu- 
late the principal figures in Table I. 


TABLE I.—Revenue Statistics of Indian Railways. 
—_ 1889. | 1888. | 1887. 


.. «| 15,758 | 14,459 | 14,068 
Lakhs R.} 20,504 | 19,304 | 18,287 
.. {125,089 |127,874 | 124,700 
Lakhs R.| 2,049 | 1,976 | 1,846 
5 ee R.| 4.03R 





Miles open .. 

Capital outlay 

Cost per mile . 

Gross earnings oe ° 

Earnings per train-mile .. 


Working expenses .. 


‘l@s. 8a, 
Lakhs R.| 1087 | 987 910 
Expenses per train-mile .. e0 é 


.| 203 R.| 1.96 1.99 
(38. 4d.)! 

Per cent. of expenses to earnings -.| 60.64 | 49.06 49.31 

Net earnings ° -. LakhsR. 1011 | 989 | 936 


Per cent. net to gross earnings rf re | | 
» earnings on capital outlay) 4.93 5.12 5.12 





The financial results of the principal lines worked 
by State agency have considerably improved since 
1887, and with an increased traftic the working ex- 
penditure has been carefully watched, as will be 
seen by a glance at the following Table, giving 
the percentage of working expenses to gross earn- 
ings: 


On all ™ 


| 
~ | Rajputana Malwa (M) | 1671} | 8.65 | 7. 9.56 | 7.31 
7 1 1 


earnings, and miles for length open. 


In Table IT. we give the percentage of net earn- 
ings on the capital expenditure on the principal 
| railways during the last five years, 1885 to 1889: 


TABLE II.—Percentage of Net Earnings on Capital of 
Principal Indian Railroads, 1885 to 1889. 


{ 





— _—" 1889, | 1888. | 1887. | 1886, | 1885. 





—eEEEE ————— | em | eee | 
| State Lines Worked 
by Companies. 
East Indian (S) -.| 1525} | 8.16 | 8.36 | 8.75 | 8.62 | 8.95 
| Bengal-Nagpur (S) .. 3484 | 1.25 | 1.80 | 4.45 | 4.71 | 4.70 
Indian Midland (S) .. 6774 | 0.80 | 1.47 
State Lines Worked by) | 
State. | 
North-Western(S) ..| 2295 | 2.72 | 2.23 | 1.79 | 4.17 
Oudh & Rohilkhand(S)| 692} | 4.66 | 3.38 | 3.53 | 3.58 
Eastern Bengal (S) .. 356 | 6.53 | 6.37 | 5.36 | 
Guaranteed Com- } 
panies, | 
Great Indian Penin- 
sula (S) 1288} | 6.71 | 8.17 | 8.06 8.03 | 6.96 


Bombay, Baroda, seal 
Central India(S) ..| 461 | 8.31 | 7.82 
adras ( | 3 2 


7.80 8.83 | 8.44 
2.60 | 2.86 | 2.92 
| Native State Lines | | 
| Worked by Companies. | | 

| Nizam Guaranteed (S) | 829} | 2.20 | 2.29 | 2.05 2.56 | 2.37 
| State Lines Worked by' 
| Companies. 


75 
| Southern Mahratta(M)}. 979 | 1.18 | 1.30 | 1.69, 1.44 | 0.77 
| State Lines Worked by 
State. } 
Tirhoot(M) .. oof 78 | 4.73 | 3.91 | 3.70 | 3.03 | 2.49 
Burmah(M) .. --| 833 | 3.18 | 3.76 | 5.55 3.38 | 1.78 
Guaranteed Com- | 
panies, | 
|South Indian (M) ..| 654} | 3.67 | 3.66 | 3.56 3.36 | 3.62 


| Assisted Companies. 
|; Bengal and North- 


Western (M).. --| 876 | 4.27 | 4.04 | 3.62 | 3.79 | 3.40 
| Native State Lines, i 
Bhavnagar, &c. (M) .. 329 | 3.79 | 5.90 | 4.60 4.37 | 4.17 
i 














~ The letter (5) after the name indicates standard gauge (5 ft. 6in.), 

and (M) metre gauge. In cases where percentages are omitted, 
| there were two or three lines separately wrought, now amalga- 
mated. The principal amalgamation of the past year was the 
| Southern Mahratta and Mysore Railways. The mileage is that at 
December 31, 1889. 
| Ina further article we shall deal with the traffics, 
| rolling stock, and other matters incidental to the 





working of the lines. 


THE SAFETY OF STEAM LAUNCH 
BOILERS. 

THE report, given in ENGINEERING (vide page 219 
ante), of the proceedings at the Board of Trade 
formal investigation with regard to the recent boiler 
explosion on board the steam launch Black Watch, 
on the Thames, near Abingdon, points a moral 
which is worthy of attention by the owners of all 
similar vessels, In the official report which has 
just been issued the Commissioners say : 

Mr. Arthur Louch has stated that he is an engineer 
of very considerable experience. With regard to this 
boiler he appears to have taken no precaution 
whatever to insure its safety. It is a matter of 
the greatest possible surprise to us, and we are sure 
that it is a matter of very great grief to him now 
that he did not do so. Even assuming, as his advocate 
w= aH to us, that the water test was a test of the safe 
working of the boiler since the gd 1886, or for a period 
of four years, Mr. Arthur Louch has made no examination 
of this boiler at all. He told us that when he first had 
this launch he had others, and used frequently to have 
the boilers taken out of their beds and examined. For 
the last several years, however, as he has frankly told us, 
he never thought of this boiler. We attach very great 
importance to thiscase. If the explosion had taken place 
in a crowded yet of the river, for example in one of the 
locks, crowded with boats, the loss of life would have been 
ee and the position of Mr. Arthur Louch serious in 
the extreme. We have had instances of persons with little, 
if any, technical knowledge using boilers and neglecting 
to examine them. Such neglect may be explained by their 
ignorance of what was necessary tobe done. Mr. Louch 
wisely does not venture to raise any such plea in his de- 
fence ; and we accordingly find him to blame for neglect 
which we are constrained to characterise as gross in the 
extreme. We directed that Mr. Arthur Louch should 
pay the sum of 60/. to the solicitor of the Board of Trade 
towards the costs and expenses of this investigation. We 
were informed that the coroner’s jury at the inquest 
returned a verdict of ‘“‘accidental death.” We desire, 
however, to point out that an occurrence that could be 
avoided by the exercise of ordinary and reasonable care 
cannot properly be deemed to be accidental. 


Many of our rivers, more especially at this 
season of the year, are frequented by large numbers 
of launches, private yachts, and other small craft, 
and in too many cases there is reason to fear that 
the safety of the boilers is by no means assured. 
The plates of the boiler of the Black Watch were 
so wasted by corrosion as to be scarcely the thick- 
ness of a knife edge. An explosion was the natural 
consequence, two persons were killed, and the 
owners, it is stated, only saved themselves by 
swimming ashore. They may consider it a matter 
for congratulation that they are still alive and able 
to learn the lesson taught by their neglect. 

The boiler in question had evidently been for 
some time in a dangerous condition, as will be 
apparent from the evidence, but no inspection of 
any value was made for several years. Were this a 
solitary case there would perhaps be little need for 
us to give it more than a passing notice, but it is 
only a repetition of similar occurrences, and possibly 
a forecast of others yet to follow. A short time 
since* we gave particulars of a disastrous explosion 
at Northwich, on board the steam flat Develop- 
ment, engaged in carrying salt on the River Weaver. 
The vessel, which-was in a lock at the time, 
was sunk by the explosion, and in order to allow 
of an examination of the boiler by the Board of 
Trade surveyor, the lock had to be emptied, 
thus causing great inconvenience, and an impedi- 
ment to the traffic. This was the second explo- 
sion which had occurred on the same steamer, in 
both cases the engineman having been killed. 
Further, in our columns for July 4th last (vide 
page 27 ante), we referred to the narrow escape 
from an explosion which the owner of a pleasure 
yacht had recently experienced. The boiler had 
been lying for a considerable period at the bottom 
of Carnarvon Bay. It was brought to the sur- 
face and set to work, but after a time it was 
fortunately examined by a practical boiler in- 
spector, and its true condition was revealed. It 
was found to be so weakened by corrosion that 
the plates could easily have been riddled with 
holes. Yet this dangerous boiler was worked at as 
high a pressure as 1001b., and at the time of 
examination the safety valve was locked so fast 
that it could not be moved even with the aid of a 
crowbar. This appears to have been a common 
occurrence, it being stated that the valve had been 
so ‘*screwed down scores of times.” Only a few 
days previous to the inspection, which in all pro- 
bability prevented a serious explosion, the owner’s 
family were on board having a pleasure trip, quite 





* Vide pages 201 and 203 of our last volume. 
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unconscious of the presence of what was in reality 
an infernal machine in their midst. 

The question naturally suggests itself, How many 
more boilers are there of this class in an equally 
dangerous condition, and how many more owners 
who are unwittingly taking the necessary steps for 
blowing up either themselves, their friends, or 
their enginemen at some unexpected moment? We 
have before us at the present time a recent com- 
munication from a well-informed steamboat owner 
engaged in trading on the Thames, in which he 
states that many boilers on board vessels plying on 
that river are in a ‘*‘ notoriously bad state.” ‘This 
statement was also vouched for in another cor- 
respondent’s letter which appeared in our issue of 
February 12th last. Surely this is a state of affairs 
which should not be permitted. It is not that 
science is helpless in the matter, for the remedy 
has been brought to the very doors of the steam 
user long ago. It is the presence of ignorance or 
apathy, or both combined, which prevents the adop- 
tion of those reasonable and simple precautions 
which common sense and prudence should dictate. 
Steam launches and steam pleasure yachts are, as a 
rule, owned by persons who are well able to 
afford to pay for an occasional inspection of their 
boilers by a reliable engineer. Why then is this 

recaution so constantly omitted? During the last 
‘ew years a very large number of explosions, shown 
to be distinctly preventable, have occurred on 
fishing smacks, and have been investigated in due 
course by the Board of Trade, but yet in too many 
cases these vessels continue to be sent to sea with 
boilers in so dangerous a state that the lives of 
those on board may be said to be trembling in the 
balance during the entire voyage. In fact, in this 
special branch of industry, it is fast becoming an 
axiom that it is not the storm only that the fisher- 
men need fear but also the boiler. Ifa man owns 
a steam launch, a tug, a pleasure yacht, or a fishing 
smack, he should in every instance be compelled to 
make sure that the boiler is trustworthy, and not 
in hourly danger of exploding and placing the lives 
of all on board in imminent peril. 

At the formal investigation in connection with 
the Black Watch disaster, it was stated that the 
vessel was licensed by the Thames Conservancy 
Board, but that ‘‘the safety either of the vessel or 
the boiler was not guaranteed thereby.” If the 
boiler is not safe why should a license be granted ? 
Were an explosion to occur on some portions of the 
river, say in a crowded lock, and at the time of the 
annual boat race for instance, the results might be 
most serious to life as well as to property. But 
the Thames Conservators appear to be perfectly 
helpless in the matter, and not to realise the 
danger that exists in consequence of the use of 
unsafe boilers. This is the more surprising inas- 
much as one of the leading officials of the Board of 
Trade, which compels the inspection of the boilers 
on steamboats plying for hire, isa member of the 
Thames Conservancy Board. The Conservators 
would, we think, do well to take the subject into 
consideration, and if their rules do not provide for 
the enforcement of a remedy, additional powers 
should be obtained from Parliament, whereby it 
would be rendered necessary that in order to 
obtain a license the safety of the boiler should be 
vouched for by some reliable and responsible 
authority. If some steps of this nature are not 
taken by those controlling the river traffic the 
Board of Trade may feel constrained to take the 
matter into their own hands. 

At the inquest consequent on the Black Watch 
explosion the coroner said that ‘‘it was to be 
regretted that the Board of Trade had not the same 
control over private launches as they had over 
vessels plying for hire,” and the jury in their 
verdict, as will be seen from our report, requested 
him ‘‘to bring the question of the safety of steam 
launch boilers before the Board of Trade witha 
view to having such boilers placed under regular 
inspection.” A very similar recommendation was 
made in the case of the explosion at Northwich, to 
which we have just referred. It is no wonder that 
the public are now strongly holding the view, 
recently advocated in our columns,* that all steam 
boilers should be registered and submitted to 
thoroughly reliable inspection. It appears to us 
that boilers afloat need careful examination quite 
as much as boilers ashore, and if examination is 
applied in passenger steamers, why should not an 
efficient system be carried out in the case of minor 
vessels in which skilled attendance is too often 

* Vide page 710 of our last volume, 








wanting? Not only are the lives of the owners and 
those of their friends and their enginemen at stake, 
but also to a certain extent those of the public, and 
even though an owner may suicidally elect to run a 
risk and thus allow his boiler to be worked while in 
an unfit state, he has no moral right to subject 
other people to that risk. 

The Board of Trade Commissioners ordered the 
owner of the Black Watch to pay 601. towards the 
costs of the formal investigation, but this will not 
restore the lives that have been lost, neither will it, 
we fear, come home to thoughtless steam users with 
that force which is desirable. Still we trust the 
warning given by this explosion will not be lost, 
but that the owners of vessels plying on our rivers 
will be led to recognise the danger of working un- 
sound boilers, and take the necessary steps to 
secure their safety. If they fail to do this for 
themselves the probability is that it will have to be 
done for them. 





THE BRITISH ASSOCIATION, 
(Continued from page 307.) 
Tue Economic SEcrTIon. 


Section F commenced business, according to the 
usual programme, with the reading of the Presi- 
dent’s address on the Thursday morning, Sep- 
tember 4. Professor Alfred Marshall, M.A., this 
year presided over the Economic Science and 
Statistics Department, and the subject he had 
selected for his inaugural address was the very 
comprehensive one of 


Some ASPECTS OF COMPETITION. 

The theme is attractive, and was so ably handled 
by Professor Marshall that we would fain follow 
him through all the chains of reasoning by which 
he elucidated his views, but space will not allow of 
this, and we must refer those who take an interest 
in the subject—and who does not ?—to the Trans- 
actions of the Association for fuller knowledge. 

It is a necessity of Section F that it should be 
constantly out of order, for who can discuss economic 
questions without touching on the domain of 
politics ; and no one, we presume, would contend 
that politics, as practised in this country at any 
rate, are in any way scientific. Thus it came about 
that the presidential address in Section F was 
largely devoted to free trade and protectionist con- 
siderations, and it would have been well for free 
trade had the early free-traders had a Professor 
Marshall of that day to infuse a little spirit of 
moderation into their very uncompromising—not to 
say dogmatic and obstinate—personalities. We say 
it would have been well for free trade, and in some 
respects doubtless it would ; for the overstrained 
zeal of the early free traders, and the traditions 
that have sprung therefrom, have given their oppo- 
nents in the present day some of their most 
effective weapons of controversy. On the other 
hand, any sign of vacillation—and an attempt to look 
fairly at both sides of the question would have ap- 
peared vacillation—might have checked that flood 
of public “i 8 ed and approval, without which no 
great and radical change can be effected in the 
procedure of a democratic community. 

But now that free trade is well established as a 
principle in this country, whilst protection seems 
equally firmly seated in foreign lands, it is well we 
should have the matter put before us in a scientific 
spirit, such as that in which Professor Marshall 
approaches the question. 


It is a constant source of wonder to Englishmen that 
protection survives and thrives, in spite of the complete 
refutations of protectionist arguments with which 
English economists have been ready to supply the rest of 
the world for the last fifty years or more. I believe that 
these refutations failed chiefly because some of them im- 

licitly assumed that whatever was true as regards Eng- 
a8 was universally true; and if they referred at all to 
any of the points of difference between England and 
other countries, it was only to put them impatiently 
aside without a real answer to the arguments on 
them. And further because it was clearly in the interests 
of England that her manufactures should be admitted 
free by other countries, therefore any Englishman who 
attempted to point out that there was some force in some 
of the arguments which were adduced in favour of pro- 
tection in other countries was denounced as unpatriotic 
.... The first great difficulty which English economists 
had, in addressing themselves to the problems of cosmo- 
politan economics, arose from the fact that England 
was an old country—older than America in every sense, 
and older than the other countries of Europe in this 
sense, that she had accepted the ideas of the new and 
coming industrial age more fully and earlier than 
they did. 


This failure of our earlier economists to take a 
juster view of the situation arose, as Professor 
Marshall points out, from the neglect of the dif- 
ference between the present and the future tenses. 
What might be true at one time might not remain 
true for all time. Thus, a country may, at a given 
time, be able to distance all competitors in the 
production of a certain class of goods; but, putting 
aside great natural advantages, it does not follow 
that that country will always retain its supremacy ; 
or, as the address puts it, ‘‘ the commodities which 
a country can now produce most easily,” is not 
convertible to ‘‘the commodities which a country 
has the greatest natural advantages for producing.” 
It was the confounding of these two statements 
which led to so many fallacies of economic doctrine 
in times past. Protective taxes in England raised 
the price of wheat to starvation point ; this Pro- 
fessor Marshall tells us was because the production 
of wheat obeys the ‘law of diminishing return” 
(that is to say, the more capital put into agriculture 
the less the proportionate return), and the fact 
was overlooked that many of those indirect effects 
of protection which aggravated, and would now 
aggravate, its direct evils in England, worked in 
the opposite direction in America. The more 
America exported her raw produce in return for 
manufacture, the less the benefit she got from the 
‘*law of increasing return” (i.e., the more capital 
put into manufactures the greater the proportionate 
return) as regards those goods which she manu- 
factured for herself. It was not just, therefore, to 
take the conditions of England and of America as 
on all fours ; for England could manufacture goods 
more cheaply for her own use the more she sent 
her manufactures abroad to buy raw produce, and 
for this and other reasons a protective tax did not 
nearly always raise the cost of goods to the American 
consumer by its full amount ; and protection in 
America did not, as in England, tax the industrial 
classes for the benefit of the landlords. 

Such, in brief, are the views we understand 
Professor Marshall to hold, so far as we can ex- 
press them in our limited space. Those who wish 
to take a more thoughtful view of the subject must 
refer to the address itself. 

Turning from the international question of free 
trade and protection, to the problem of domestic 
competition amongst manufacturers, Professor 
Marshall points to some of the chief characteristics 
which distinguish English and American business 
men. 

The Americans are the only great people whose indus- 
trial temper is at all like that of the English; and yet 
even theirs is not very like. Partly because of this differ- 
ence of temper, but more because of the differences in 
the distribution of wealth and in the physical character 
of the two countries, the individual counts for much more 
in America than in English economic movements, Here 
few of those who are very rich take a direct part in 
business ; they generally seek safe investments for their 
capital; and again among those engaged in business the 
middle class predominates, and most of them are rather 
careful to keep what they have than eager to increase it 
by risky courses.... In England, therefore, the 
dominant force is that of the average opinion of business 
men; and the dominant form of association is that of 
the joint-stock company. But in America the dominant 
force is the restless energy and the versatile power of a 
comparatively few very rich and very able men, who 
rejoice in that power of doing great things by great 
means that their wealth gives them. The methods of a 
joint-stock company are not always much to their mind ; 
they prefer combinations that are more mobile, more 
elastic, more adventurous, and often more aggressive. 
For some purposes they have to put up with a joint-stock 
company ; but then they strive to dominate it, not to be 
dominated by it. Again, since distances in America are 
large, many local monopolies are possible in America 
which are not possible in England . . . It is chiefly from 
America that the cry has been coming with constantly 
increasing force for the last fifteen years or more, that in 
manufactures free competition favours the growth of 
large firms with large capitals and expensive plants; 
that such firms, if fiom into a corner, rather than 
not sell. their goods at all, will sell them at prime cost ; 
that when there is not enough work for all, these 
manufacturers will turn their bidding recklessly against 
one another, and will lower prices so far that the weaker 
of them will be killed out, and all of them injured ; so 
that when trade revives they will be able, even without 
any combination among themselves, to put up prices to a 
high level ; that these intense fluctuations injure both the 
public and the producers ; and the producers, being them- 
selves comparatively few in number, are irresistibly drawn 
to some of those many kinds of combinations to which 
now-a-days the name of trust is commonly, though not 
quite accurately applied. 

Professor Marshall, however, is of opinion that 
the influence of ‘‘ trusts ” on commerce in America 
has been exaggerated ; and he points out that those 





who control such trusts are likely to learn the 
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lesson that it is an ill policy to take advantage of 
their position, which may give them an artificial 
and therefore a possibly transient monopoly, to put 
prices up to an exorbitant extent. The Standard 
Oil Company of America is, of course, an example of 
the wisdom of a moderate policy in this respect. 

Speaking of combinations amongst several firms 
in a given industry, who have a system of poenes 
their aggregate receipts, Professor Marshall points 
out that: ‘‘If each establishment is left to its own 
devices, but has very little to lose by bad manage- 
ment, it is not likely long to remain well managed, 
and anyhow the trust does not gain much of the 
special economy resulting from production on a very 
large scale..... The recent history of trusts 
shows a constant tendency to give a more and more 
absolute power to the central executive and to 
reduce the heads of the separate establishments 
more and more nearly to the position of branch 
managers.” 

We must pass over the remarks contained in the 
address on the legislative attemps made in America 
to control trusts, to glance at the opinions ex- 
pressed on what are described as ‘‘indivisible 
industries,” such as the supply of gas or water : 

The advantages of a bureaucratic Government appeal 
strongly to some classes of minds, among whom are to be 
included many German economists, and a few of the 
younger American economists who have been much 
under German influence. But those in whom the Anglo- 
Saxon spirit is strongest, would prefer that such under- 
takings, though always under public control, and some- 
times even in public ownership, should, whenever pos- 
sible, be Ber and managed by private corporations. 
We believe that bureaucratic management is less suitable 
for Anglo-Saxons than for other races who are more 

atient and more easily contented, more submissive and 
ess full of initiative, who like to take things easily and 
to 7 their work out rather thinly over long hours. 
An Englishman’s or an American’s life would involve too 
much strain to make them happy, while an Englishman 
would fret under the restraints and the small economies 
of their lives. Without therefore expressing any opinion 
as to the advantages of the public management of the 
indivisible undertakings on the Continent, the greater 
rt of the younger English economists are, I think, 
inclined to oppose it for England and America. We are 
not sure that we could exchange our own industrial 
virtues for those of the Continent if we wished to, and we 
are not sure that we do wish it. And though we recognise 
that the management of a vast undertaking by a public 
company has many of the characteristics of a bureau- 
cratic management, yet we think the former is distinctly 
better suited for developing those faculties by which the 
Anglo-Saxon race has won its position in the world. We 
believe that a private company which stands to gain 
something by vigorous and efficient management, by 
yromptness in inventing, as well as in adopting and per- 
ecting improvements in process and organisation, will 
do more for progress than a public department. ..... 
Lastly, a public department is more liable to have the 
efficiency of its management interfered with for the pur- 
pose of enabling persons to gain the votes of their con- 
stituents on questions in which it has no direct concern; 
and as a corollary from this it tends to promote the growth 
of public immorality, and it suffers from that growth. 

We have made this somewhat lengthy quotation 
fron the address on a branch subject, as it comes 
with especial force from so high an authority as 
Professor Marshall, and bears strongly on the 
theories which are being extensively advertised 
at the present time, when some persons who have 
at any rate gained the public ear would place the 
whole industrial enterprise of Great Britain under 
bureaucratic control. Although these visionary 
proposals can never assume practical form—for the 
fabric would tumble to pieces long before its com- 

letion—yet they are calculated to do much harm 

y promulgating vain notions which will un- 
settle those who should be employed in the task of 
doing their duty according to the best of the ability 
that hes been vouchsafed them. 

There are other points in this address to which 
we would gladly refer, but want of space—there is 
so much of the British Association—forbids our 
following the report further. We can only once 
more repeat our advice to our readers to get the 
address and go through it themselves. It contains 
much food for contemplation to a thoughtful man. 


INDUSTRIAL COMBINATION, 


The first paper read in the Economic Section was 
entitled, ‘* Modern Forms of Industrial Combina- 
tion,” and was contributed by Professor A. T. 
Hadley, of Newhaven, Connecticut. This paper 
had been looked forward to with some interest by 
several members of the section, not only from the 
fact that Professor Hadley is well known as a 
thoughtful observer who has studied economic pro- 
blems under exceptionally favourable circumstances, 
but also because the subject is one which is being 





more and more recognised as a factor of growing 
importance in industrial life. Up to recent times 
the manufacturer, in spite of much grumbling at 
“the fierceness of modern competition,” &c., has 
been able to fairly hold his own. The factory system 
isstill young, and in many tradeshas not even reached 
the period of vigorous maturity. The industrial 
sciences are in the infancy of their development— 
so that the inventive ingenuity of man is constantly 
opening fresh fields of enterprise—and new markets 
are by no means exhausted. As a consequence 
manufacturers have, in past times, devoted their 
energies chiefly to improvement of production and 
distribution, and sdee to widen their market. 
In our opinion they would act wisely in their own 
interests by keeping to this course; as to its 
liberality towards their neighbours, the world at 
large, there can be but little doubt. It would seem, 
however, that a new era is arising and the pros- 
perous ‘* business man” of the future (if not of to- 
day) will be he who can manipulate and manceuvre 


most successfully, not to produce the best goods at | 88° 


the lowest price, but to organise a big monopoly. 
The ‘company mongering” which has sprung out 
of the Limited Liability Act, has been a sort of 
technical college for practitioners of this class. The 
future Smiles, who sits down to write eulogistic 
biographies of successful men, will no longer pro- 
duce such a volume as ‘‘The Lives of the En- 
gineers,” but will write ‘‘ The Lives of the Market- 
Riggers,” or perhaps ‘‘The History of Trusts, 
Syndicates, and Corners.” 

All trade combinations are happily not vicious, 
and Professor Hadley points out that they may be 
established either for purposes of economy in pro- 
duction or monoply in sale. The former tends to 
lower prices the latter to raise them. Professor 
Hadley’s classification is perfectly scientific, for 
though a trust may aim at monoply and lower 
prices, or may aim at lowering prices, and attain a 
monoply, yet the object of the trust will be in 
one direction, and the second effect will be in a 
measure accidental and subsidiary to the first. 
A trust to be thoroughly successful must almost 
necessarily result in monoply ; for if its object 
be simply to reduce the cost of production the 
perfect attainment of that object by combination 
must drive independent firms from the field, or 
force them into the combination ; unless it should 
happen that two equally powerful trusts were to 
grow up side by side and attain an equal measure of 
success ; but this is a condition not often likely to 
arise in practice. The Standard Oil Company of 
America is the most remarkable example of a trust; 
and this combination is often said to be a proof 
that trusts are advantageous to the consumer ; for 
the price of mineral oil has been reduced consider- 
ably since the company commenced operations and 
absorbed so many firms within its organisation. It 
may be pointed out, however, that the work of the 
Standard Oil Company is by no means complete, for 
it has not yet obtained control of the mineral oil 
supply. Had it done so we are afraid that the phi- 
lanthropy of the very acute business men who 
control that corporation, would not be equal 
to reducing the price of oil several cents a gallon. 
Naturally there is a limit beyond which the price 
of any commodity cannot be put so as to get the 
maximum of profit, and if oil be too dear, gas, 
electricity, or even candles may be used ; but the 
trust-monger is Napoleonic in his ambition, and no 
combination seems too vast when once he is fairly 
launched in his career. Happily for ordinary 
mortals Napoleons, military or commercial, always 
overreach themselves sooner or later, and fall on 
the other side, but they often doa world of harm 
until that desirable end is reached. 

Our remarks apply more especially to manufac- 
turing industries, but the subject of Professor 
Hadley’s paper has a wider scope. 


In many lines of industry (e.g., railways) capital is in- 
vested on so large a scale that economy practically in- 
volves monopoly. In all industries with large fixed 
capital competition often reduces prices below cost, driv- 
ing some concerns out of business, and causing fluctuation 
of prices (¢.g., iron trade) and waste of capital. If some 
of this waste and fluctuation can be avoided by monopoly 
it may involve public economy. odern forms of combi- 
nation have this double character as monopolies and means 
of economy. A mere ment to maintain rates is 
often tried, but almost always ineffective. A ‘‘corner” 
which attempts to control the sale of the product rather 
than the means of production (e.g., the metal syndicate of 
1887-88), is sometimes temporarily successful, but not per- 
manently so. Of more lasting use have been divisions of 


traffic between different producers either a division of the 
field (gas companies), or an allotment of traffic by per- 


centage, sometimes called a ‘‘ pool,” in use among fac- 
tories, — and railways. The International Steel 
Rail Combination (England, Belgium, and Germany) was 
the widest instance. Finally, they may divide, not the 
traffic but its [perme lh: xa purse agreement), often 
coming little short of ac’ consolidation. The Standard 
Oil Company has made the greatest success in this kind of 
consolidation. A ‘‘ trust” as in America is simply a 
wees to this end, whose importance has been over-esti- 
mated. 

The dangers from combination are more obvious than 
the policy to be — Some advocate direct prohibi- 
tion; this fails to-day because what is necessary and 
economical is so intermixed with what is dangerous. 
Some advocate recognition and supervision by the Govern- 
ment. This plan is most consistently carried out in Ger- 
many. The danger here, as in most cases of legalised 
monopoly, is that the protected combinations will not be 
worked up to the best standard of parang & A third 
policy, advocated by the Socialists, is that the Govern- 
ment itself should own such industries. This solution 
is liable to the same dangers as the beapmacx and usually 


in a greater degree. The safest policy would seem to be 


one of laissez faire, based on somewhat different grounds 
from those which would have been advanced thirty years 
We can no longer hold that free competition is an 
automatic regulator of prices, always tending to put them 
where they belong, and that combination is economically 
wrong. But we can maintain that the possibility of com- 
tition is the best if not the only available stimulus for 
igh industrial efficiency. That unprotected combina- 
tions can succeed only when they forestall such com- 
petition by efficiency and low prices on their own part ; 
and that, though the leaders of such combinations have 
not as yet fully learned this lesson, there is an educational 
process going on, which radical interference on the part 
of Government would tend to check, without being able 
to offer anything equally promising in its place. 

Hardly less interesting than the paper itself, 
were the remarks made by Professor L. Brentano 
in the discussion which followed, in which he 
gave particulars of the working of trade combina- 
tions which have, of late years, arisen in Germany. 
After the Franco-German War, the professor said, 
all industrial establishments in Germany became 
very much developed. Their iron industry espe- 
cially rose to an enormous extent. Then, in 1873, 
came a sudden collapse, and all the capital which 
had been placed in iron industries could not be 
withdrawn. That was a great calamity, and the 
capitalist was in the same position that the labourer 
generally was. Capital which had been invested in 
mining or in railways could not be withdrawn, and 
so competition had one effect of bringing prices 
down to a level, just in the same way as competition 
among working men would bring down wages. 
When this was going on great combinations were 
formed, especially in the iron trade. There were 
first combinations as to prices, and as soon as prices 
had risen a little somebody became untruthful to his 
engagement, and the whole thing broke down again. 
The iron industry had such an organisation that they 
had only one office by which all iron must be sold, 
so that if an order were given to any manufacturer 
the buyer was not sure he would get the product 
of the manufacturer to whom the order had been 
given. The manufacturer had to send the order in 
to the general office, and the whole of the orders 
coming in would be distributed among the various 
manufacturers, who were bound in one great trust, 
profits being divided at the end of the year. They 
had a special paper called Industry, which gave, 
every fortnight reports of every such combi- 
nation formed during that fortnight; and it 
was considered that almost all industries which 
could be organised in that way were so orga- 
nised. Professor Brentano did not know of any 
action which the Government, or the law, had 
taken as to these combinations. The German 
Government was a large manufacturer, and some- 
times it had taken part in such combination and 
sometimes it had not. That was according to what 
was going on in politics. A decision had been 
taken in July by the Supreme Court of Justice, by 
which a distinction was made between risks amongst 
speculators who bought things only to sell them 
dearer, and those who bought in the course of their 
legitimate trade. It had been declared that com- 
binations amongst speculators were not under the 
protection of the law, so that a man could not go 
to law to exact from another who had not kept his 
promise not to sell under a certain price. But in 
the case of producers forming a combination for the 

urpose of keeping up prices, the Court of Justice 
ruled that it was to be allowed. He could not 

say that the effect of these combinations had raised 
prices in such a way that the public had suffered 
from them. The chemical industry in Germany 
was one of the big industries of the country, and it 
was considered that the great development of that 





industry was due to the Government paying s0 
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many professors of chemistry, and letting them do 
in their chemical laboratories whatever they liked. 
It had been observed that there had been greater 
steadiness of employment in some of those in- 
dustries where these combinations had taken place. 
They were going to have great organisations of 
working men to protect them from the increase of 
power which certainly would accrue to the employers 
by these organisations, and many people in Ger- 
many were looking to this development of industrial 
organisation with less anxiety than seemed to pre- 
vail in other countries. 

The discussion was of quite an international 
character, Professor Pantaloni, of the Italian 
Superior School of Commerce ; Professor Dunbar, 
of Havard ; and Professor Eshley, of Toronto, 
besides a number of British economists, speaking on 
the question. In Italy and Canada it appears the 
formation of trusts has not been organised. 


Co-OPERATION. 


Mr. Benjamin Jones next read a paper in which 
he gave some interesting particulars of the progress 
of co-operation. In 1889 there were 1515 co-opera- 
tive societies, having 1,054,996 members, and 
13,675,8191. aggregate capital. Their sales for the 
year were 40,225,406l., and their net profits after 
paying interest on capital were 3,775,4641. The 
increase over the previous year was fully 10 per 
cent. 

These associations have been gradually developed 
during the last 100 years, and there are over thirty 
societies in existence whose birth dates from 50 
up to 113 years ago. But the growth of co-opera- 
tion has been mostly the result of the last twenty- 
five years, and the business of one society alone in 
1889 was more than double the total trade of all the 
co-operative societies in 1865. While the majority of 
the societies have not yet got beyond the elementary 
stage of co-operation, which is shopkeeping, large 
numbers have added productive departments, such 
as baking, tailoring, dressmaking, and bootmaking. 
The annual production is estimated to be 3,500,0000. 
a year. Twenty-three societies also work corn 
mills, with an annual output of over 1,500,000). 
The oldest existing society was started in 1795, 
and its first mill cost 22001. The newest corn mill 
belonging to co-operators is on the Tyne, and is 
approaching completion. Its cost will be 100,000/., 
and it will add about 400,000/. a year to the total 
output of the co-operative mills. There are two 
co-operative wholesale societies, which supply the 
retail societies on the same principles as the latter 
supply their individual members. 1123 societies 
are shareholders. Their annual trade is 9,300,0001., 
and they manufacture boots, woollen cloth, clothing, 
soap, biscuits, jams, &c., to the value of 370,0001. 
a year. Thirty-seven societies are engaged in 
farming operations, and there are seventy-three 
other societies that are organised specially for 
various manufacturing operations. Their annual 
produce is about 700,000/. a year. A very im- 
portant development of co-operation has been the 
formation of working-class joint-stock companies 
in the cotton industry. The oldest existing com- 
pany was started at Bacup in 1850. Now, half the 
cotton spinning of Oldham and district is done by 
these companies. 

We have not space to follow Mr. Jones in the 
arguments he bases on these figures, which we 
think will be somewhat surprising to the majority 
of those of our readers who do not follow these 
subjects. He says that if co-operators cannot break 
down monopolies without the aid of the Legislature, 
they will not fail to seek that aid. Personally the 
author thinks that there are indications of co-opera- 
tors taking a rapid step in exerting greater influence 
on the Legislature as a means of accelerating the pro- 
gress of industrial co-operation. We should have 
thought that there are few organisations that could 
more easily dispense with legislative interference 
than co-operate societies, as there are none that 
appeal more directly to the masses. If ever the 
law of supply and demand should be left to work 
out logical economic issues, it should be in the case 
of co-operative societies. 

Papers on the value of labour and on progressive 
tax were also read in this section at the first sitting. 


WacEs aNp THE Hours or Lazour. 

The business in Section F commenced on Friday 
the Sth inst. with a paper by Prof. J. E. C. Munro, 
LL.D., on ‘‘The Probable Effect on Wages of a 
General Reduction in the Hours of Labour.” The 
subject stands in the forefront of economic questions 


at the present time, when we see labourers, and 
craftsmen too to a large extent, trusting themselves 
rashly to blind guides who will surely lead them into 
the ditch. No one better qualified to deal with the 
subject could have been selected than the Victoria 
University Professor ; but we are afraid the excel- 
lent reasoning of Mr. Munro will, however, have 
little effect in producing a more rational spirit in 
the labour market. Working men do not subscribe 
to the reports of the British Association for the Ad- 
vancement of Science, and those who have the ear 
of working men have more interest in inflaming 
their passions than awakening their reasoning 
powers. We regret that the space at our disposal 
will not enable us to give a more extended report 
of the paper, but we will do our best to select the 
salient points, referring our readers for fuller infor- 
mation to the paper itself, which, we are glad to 
see, is to be printed in full in the Transactions of 
the Association. 

The paper commences by pointing out that a 
fixed unvarying day for every worker is impossible, 
because of the varying degrees of labour in different 
industries, and of the necessity for preliminary 
work before the bulk of the labourers can begin 
their daily toil. Assuming, however, that a normal 
week for all skilled industries, due allowance being 
made for preliminary work, is to consist of forty-eight 
hours, industries may be divided into three classes : 

1. Those in which the normal day has been 
already established. 

2. Those in which the reduction would be of 
moderate amount. 

3. Those in which the reduction would be sub- 
stantial in amount. 

The method of obtaining the reduction did not 
come within the scope of the paper; and the 
author proceeds to discuss the subject from the 
point of view of (a) produce, (b) capital, and (c) 
international trade. A general reduction of the 
hours of labour will at first reduce the total amount 
of new wealth produced in a given time, or, more 
briefly stated, ‘‘the net produce.” Any improve- 
ment in efficiency in labour, or the invention of 
labour-saving appliances, will tend to lessen the 
reduction in produce, but this will take time to 
operate. A cotton spinner produces practically as 
much during the last, as during the first hour of 
his working day. 

It has been suggested that the net production 
would be maintained by the employment of the un- 
employed. Such a suggestion implies that there is 
a certain class of unemployed possessing the re- 
quisite powers, mental intelligence, and technical 
skill required in the industries where the hours of 
labour are reduced. No such assumption can be 
granted. Indeed, there is ample ground for con- 
tending that, as far as skilled industries are con- 
cerned, the bulk of the unemployed do not possess 
the necessary skill to engage in them. It must not 
be forgotten that the division of labour has been 
carried out to such an extent in this country that a 
skilled artisan may be totally unfit for any industry 
except that for which he has been trained ; hence 
there may be skilled artisans out of employment 
and trades seeking skilled artisans at one and the 
same time. Even in unskilled industries physical 
strength is usually a necessity, and amongst the 
chronic unemployed it is, as a rule, wanting. The 
length of the hours of labour is not the chief cause 
of the want of employment ; low wages are largely 
responsible for long hours, and the first step towards 
the amelioration of the condition of the labourer 
would be to raise wages rather than shorten hours, 
as the latter would followthe former. The author, 
however, assumes that by the employment of 
additional hands the net produce is maintained, so 
that, though the production is the same, the pro- 
ducers are more numerous. A reduction of hours 
toa uniform amount would produce an unequal 
degree of reduction in different trades, and the 
‘*economic equilibrium’ would be destroyed ; 
capital and labour striving to enter the branch of 
industry which became by the change more favour- 
able to each respectively. Thus if a trade in which 
the labour were light were compelled to adopt the 
same hoursasthatin which it was heavy, the workers 
in the heavy trade would strive to enter the light 
trade. This would injure the heavy trade, and 
capital sunk in it would be no longer so remunera- 
tive, and would strive to find other employment. 
There are, however, checks to the migration of 
both capital and labour, but the tendency would be 
as stated. Accepting, then, that the net produce 





per producer will tend to be reduced by a reduc- 





tion in hours, on which of the producing classes— 
landlords, capitalists, and labourers—will the loss 
fall? Theoretically, it might be argued, the loss 
will tend in the first instance to fall on the land- 
lord. The same demand existing for labour, and 
the same amount of capital at least being required 
to maintain the net produce, wages and interest 
will tend to remain as before ; the surplus available 
for rent will therefore be decreased. But if the 
conditions are made too hard, a certain amount of 
land will go out of cultivation, and the capital and 
labour amperes on such land will compete with 
the capital and labour engaged in other industries, 
thus sending down wages and profit. If land goes 
out of use or cultivation, the supplies of raw 
material or food will be decreased, both of which 
will decrease wages.* But if the same amount of 
raw material and food are demanded as before, the 
former cultivators on the inferior lands will only 
resume occupations when an extra amount, equal to 
the shortened hours of labour, will be paid. Thus 
the loss which fell first on the landlord might ulti- 
mately be thrown on the capitalist, or on the 
labourer, or on both. The author has hitherto 
assumed that only industries producing food and 
raw material have been affected by the reduction of 
hours, but the argument is applicable to other 
branches of industry. 

Eliminating, however, the difference between 
landlord and capitalist—supposing for instance the 
capitalist to be his own landlord—the question 
remains whether the reduction of hours in trade 
will cause the loss to fall either on the capitalist or 
labourer. Who will suffer depends largely on two 
considerations: 1. The extent to which labour or 
capital migrates to foreign countries. 2. The effects 
of the ph of hours on population and on 
capital. In the first respect capital has the advan- 
tage, as, owing to banking and the development of 
foreign trade, it possesses an international organisa- 
tion, and can readily be directed to the best open- 
ings. Labour, on the other hand, moves slowly, 
deteriorates by non-use, and possesses no inter- 
national organisation. + 

The author next proceeds to discuss how far the 
conclusions he arrives at may be affected by mono- 
os combinations, and methods of paying wages. 

onopolists are usually able—more or less—to 
throw the burden of reduction of hours upon the 
consumer. Combination amongst capitalists pro- 
duces monopoly, or it may be directed against the 
trades unionists. Monopoly amongst workmen 
may be directed against outside workmen. The 
method of paying wages may be by time or by 
piecework. In both cases a reduction of hours 
would not affect the rate of wages, as less goods 
would be produced. This, however, would not 
leave the capitalist in the same position as before, 
as he would have a smaller gross return on the same 
amount of fixed capital. This would necessitate a 
reduction in the rate of wages to prevent the migra- 
tion of capital. Other practical considerations 
however lead the author to conclude that, whilst on 
piecework the reduction in the hours of labour would 
at once cause wages to fall in proportion to the 
reduction in hours ; in day et the effect might 
be for a time delayed. The author also gives 
reasons for concluding that piece wages govern day 
wages rather than that day wages govern piece 
wages, as is often argued. 

Turning to the effect of reduction of hours on 
capital. The reduction of net produce will give a 
check to the accumulation of capital, and, although 
the addition made to capital in any one year is but 
a small portion of the total ue of the nation, 
yet it is a material factor in determining how much 





* By “‘ wages” the author means real wages, or the 
value of wages, not merely a money amount or nominal 
wages. 

+ We would also add on our own account, in further 
support of what the author says, that difference in lan- 
guage, in ways of living, and theeffects of race jealousy 
and prejudice—always strongest amongst the less educated 
classes—are, in many instances, all but insuperable barriers 
to the migration of labour. Capital is always welcome. 
in any part of the world, whilst labour is seldom looked 
on favourably when it migrates, except by the employers 
of labour. In the Uni States, where the distinction 
of language does not apply as regards Englishmen, the 
feeling against the migration of labour to that country is 
growing stronger year by year ——— the operative 
classes. We have also recently seen what the feelings of 
the working classes, even in our own colonies, are in this 
respect. ithin the confines of Great Britain the same 
spirit is manifested, efforts being constantly made to 
keep outsiders from entering certain trades. In fact 
there is no greater enemy to the migration of labour 
than the working man himself, 
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can be saved in such year. Capital will avoid under- 
takings where the reduction of hours lengthens the 
time of completion. Hence a reduction in hours 
may check the accumulation of capital and so raise 
the rate of interest. A reduction in the net pro- 
duce implies a fall in the shares taken by producers. 
A decrease in the supply of capital may, however, 
be counteracted by an increase of its efficiency, as 
on the Manchester Ship Canal, where work goes on 
night and day without increase in machinery. This 
brings the author to the question of working in 
shifts. This system would prove of more benefit to 
the capitalist than to the operative. There are, how- 
ever, limitations to the introduction of this method. 

The effect of a reduction in hours as regards in- 
ternational trade is next considered. There are 
commodities which cannot well be imported and 
exported, such as gas, water, and electricity. Other 
products take the form of improvements in erection, 
such as railways and buildings. The services of 
transport within the State, domestic services, &c., 
come under the same head. Other examples might 
be given which would not enter directly into inter- 
national trade. Should the reduction of the hours 
of labour in such employments affect the export 
and import trade? No very definite answer can be 
given ; but it is obvious that conditions influencing 
such services must affect the whole social fabric, 
and thus extend to interstate trade. With regard 
to articles that can be exported Professor Munro 
bases an argument on the system of explanation 
laid down by Bastable in his ‘‘ Theory of Inter- 
national Trade,” which we regret we have not space 
to reproduce in full. In effect, however, it amounts 
to this: A man A (or, on a larger scale, a country) 
can produce either 10 « or 20 y in a day, and 
another, B, can produce 10 x or 15 yinaday. It 
follows that it will pay A to make y only and B to 
make x only, the total gain to be divided between 
A and B=5 y. But if the hours of labour in the 
y industry are reduced soas to put A on an equality 
with B, the latter will no longer have any incentive 
to purchase from A, for he can produce y on equally 
favourable terms himself. 

After all a definite answer which will convince 
or refute those who are inclined to take one or 
other view of the question propounded by the 
author can only be arrived at by quantitative 
results, and the subject is so vast and intricate that 
statistics can hardly be brought together sufficient 
to supply data for such a mode of treatment ; and 
doubtless this, like so many problems in other 
branches of science, will have to be solved by the 
good old process of trial and error. A trained 
political economist, with a native genius for the 
science, may, however, see far enough to arrive at 
a conclusion definite enough for his own satisfac- 
tion, even if he cannot convince others whose in- 
clination or interest are opposed to a dispassionate 
view. We will therefore quote the six main con- 
clusions at which Professor Munro arrives, and also 
the two concluding paragraphs in his paper. 

1. That a reduction in the hours of labour, which is 
neither universal nor uniform, will tend to reduce the net 
produce available for division amongst the producing 
classes, but such reduction ang 4 be lessened or counter- 
acted 7 greater efficiency in labour and in the use of 
capital. 

b Capital will be able to throw a portion of the loss on 
labour, and labour generally will be affected. 

3. That any check to the accumulation of capital due 
to the reduction in the net produce will tend to raise 
interest and lower wages, but this may be avoided to 
some extent by the more economic use of capital. 

4, That the reduction in hours will not necessaril 
lessen the number of the unemployed, inasmuch as it will 
not increase the purchasing power of the consumer and 
will not affect the chief causes of poverty incident to our 
present organisation of industry. 

5. That the position of the chronic unemployed or 
residuum will not be materially improved. 

6. That in so far as additional labourers are employed 
to maintain the net produce, it will be at the expense of 
other workers, if the net produce remains the same but 
the number of producers increases. 

It is necessary to point out that arguments which may 
be urged against a general though unequal reduction of 
hours do not apply with the same force to a reduction 
of hours in a particular trade that may be the subject of 
special economic surroundings. Before venturing to 
express an opinion on the desirability of reducing hours 
in a given industry, ¢.g., in mining, the economist will 
require to investigate these surroundings in order to esti- 
mate what loss, if any, will occur, and on whom such 
loss will fall. 

But even if there be a loss in a particular industry or a 
national loss, it may be more than made good to the 
nation by the beneficial effects on the working classes of 
greater leisure. Hence the importance of asking what 
will the working classes do with the hours they gain from 
toil. Looking at the development of university teaching 





amongst the Northumberland miners, the progress of co- 
operation in Lancashire, the interest that is being de- 
veloped in education, elementary, commercial, and 
technical, by trade unionists, and the increasing attention 


that the working classes are giving to the work of govern- 
ment, it is more than seounite that, as far as the skilled 
industries are concerned, the workers would on the whole 
utilise additional leisure in a manner creditable to them- 
selves and useful to the State. 

A long and interesting discussion followed the 
reading of this paper, but unfortunately lack of 
space forbids our following it up. Sir Douglas 
Galton emphasised the importance of the effect of 
shorter hours on the health of the operative; a fact 
which naturally depends on the manner in which 
he employs his additional leisure. Professor 
Hadley, of Connecticut, gave, amongst other in- 
teresting matter, statistics of the cotton industry of 
Massachusetts, Connecticut, and adjoining States. 
The Connecticut mills worked eleven hours, whilst 
those of Massachusetts adopted a ten-hour act, the 
product in both cases being practically equal. It 
was thought at first that this might be due to the 
fact that ten hours was the limit at which efficient 
work could be done, but inquiry tended to discredit 
this theory, as the eleven-hour workers were as 
healthy, and in other respects physically fit, as the 
ten-hour workers. Careful investigation of the 
subject by American economists went to show that 
the equality in production was due to the fact that 
the best workers had the preference of employ- 
ment, and selected the ten-hours mills, whilst the 
inferior workers had to put up with the eleven- 
hours mills. The rates of pay were practically the 
same. It would seem to us that this is a strong 
argument against State interference in the hours of 
labour. Ifthe Connecticut mills had had a ten-hours 
Act, the inferior workpeople would not have been 
able to compete with the Massachusetts hands. 
Of course there is a great difference between an 
eight-hours and a ten-hours Act. 


Tue Factories Acts. 


The next paper which we shall briefly notice, read 
in Section F, is a contribution by Mr. G. H. L. 
Rickards, entitled ‘‘ The Factories and Workshops 
Acts, Past and Present.” Mr. Rickards is a 
Government inspector of factories and naturally 
treated the subject from an official point of view. 
He commenced his paper with a historical retro- 
spect of the subject, into which space forbids us 
following him, and then went on to give examples 
and instances of the physical and moral improve- 
ment that had come to operatives through the 
working of the Acts. The Act of 1878 and its 
important bearing on domestic workshops was also 
discussed, the author pointing out that, although 
the weekly remuneration may be low in many 
trades, yet it affords a considerable addition to the 
aggregate income when it is earned by the less 
important members of a family. For this reason 
the author questioned whether this class of labour 
should be subject to further legislation ; especially 
as the existing inspection is most imperfect from 
the fact that it is difficult for officials to know where 
to find the workshops. The wholesale clothing 
trade and the match-box trades are perhaps amongst 
the most prominent instances of domestic labour. 
In the former the tendency of the trade, at any 
rate in the provinces, is more and more to finish the 
work in the factories. Many examples of ready- 
made clothing factories were seen by members of 
the Association whilst at Leeds, notably that 
belonging to Messrs. Campbell and Co. ; a most 
interesting establishment, not only in the machi- 
nery used, but also in the general organisation. 
With regard to the match-box trade the author 
gave in the course of the discussion some rather 
surprising particulars. During six weeks the follow- 
ing sums had been paid in wages. Some received 
14s. 11d., 14s. 9d., 18s. 3d., 13s. 3d., 17s. 9d., 
16s. 3d. These sums, as Mr. Rickards said, must 
be a substantial help to the weekly wage of the 
father, and if they represent wages for a fair week’s 
labour (we expect there is a discount) a good deal of 
honest sympathy has lately been misdirected. The 
author remembered the passing of the Act of 1833, 
and spoke of the opposition which the Bill encoun- 
tered. Looking back now we can see by the 
instances Mr. Rickards brings forward how neces- 
sary this and subsequent Acts were in the interests 
of humanity ; and inhumanity is always bad national 
policy. 

Tur Mosiuity or Lasour. 


On the same day, Tuesday, the 9th inst., an in- 
teresting and suggestive paper was read by Mr. H. 





Llewellyn Smith, ‘‘On Modern Changes in the 


Mobility of Labour.” The chief factor in these 
modern changes is, of course, the introduction of 
machinery. Mobility, as Mr. Smith interprets the 
word, consists rather in the transference of labour 
from one industry to another, than in migration 
from place to place; although both phenomena 
come under the same definition. From this point 
of view there could, we imagine, have been little 
mobility in primitive days when the craftsman com- 
pleted the whole operation in the production of an 
article. History supports this view, for in early days 
most workpeople were born, lived, and died in one 
place and working at one craft; indeed, so far 
was the principle carried that trades were often 
hereditary, lasting in one family through genera- 
tions. The introduction of the factory system has 
enormously increased the mobility of labour, as 
instances quoted in Mr. Smith’s paper will show. 
By mobility then, the author says, is meant the 
free economic choice of employment, either by 
change of occupation or place. It is measured by 
the extent to which a set of workers engaged in a 
particular process, or in making a particular article, 
would or would not suffer economically by a change 
in the demand for that process or that article. 
There is besides ‘‘ initial mobility” to be considered, 
i.e., the free effective choice of occupation at the 
outset. This is effected by localisation of industries, 
and the tendency to heredity, which again is 
strongest in domestic trades and weakest in fac- 
tories. 

We would venture to point out here that one of 
the causes most tending to destroy mobility—if not 
‘* initial mobility,” in the strictest meaning of the 
term—is the action of operatives themselves by 
means of their combinations and unions. For 
instance, the Dockers’ Union has only lately de- 
clared its lists full and that no more members are to 
be admitted. Yet the dockers lay down the rule— 
and they seem in a position to uphold the rule, 
whether by fair means or foul, we need not now 
inquire—that none but union men shall work as 
dockers. In skilled labour industries initial mobility 
is more directly affected by the limit put on the 
taking of apprentices, whilst the exclusion of non- 
union men is well known in many, if not most, 
trades. The mobility of labour is a most necessary 
factor in the prosperity of labour, and were it to 
have full play it might do much towards mitigating 
the hardships caused by fluctuations in particular 
industries, so fruitful a source of distress amongst 
the working classes. Yet the mobility of labour has 
no greater enemy than the labourers themselves. 

To return to the paper; the author points out 
that labour may be specialised in two ways: (1) 
with regard to a particular process ; (2) with regard 
toa particular product, e.g., the modern ‘engi- 
neer’’ and the old bootmaker. Thus we have to 
consider mobility both as («) between different pro- 
cesses of the same manufacture, and () between 
corresponding processes in different manufactures. 
There are, then, two possible degrees of freedom, 
and the general effect of machinery is to close the 
channels (a), and open up channels (b). As ex- 
amples of modern changes, the author mentioned 
the old hand-combers, noting the specialisation of 
theirskilland the modern combing mill. The makers 
of the combing machines were specialised as to that 
process, but were independent of the product. As 
to the workers of the machines, the motive-power 
department is completely unspecialised so far 
as the product is concerned. The process of mind- 
ing the combing machines is specialised in a de- 
gree. Among weavers there is power of inter- 
change within the various textile trades. Another 
— is the process of producing and publishing 
a book. Here all the various groups of workers— 
printers, publishers, booksellers, &c., except the 
actual author—are unspecialised with regard to the 
product. Even the cathooshine may be unspecialised 
—e.g., @ modern review consisting of a collection 
of articles. Each set of producers, however, are 
specialised with regard to the process they perform. 
As to a merchant’s business, business power is 
rare, but to a very large extent unspecialised with 
regard to a particular business. So in many trades 
which have been taken over by machinery, less 
mere manual dexterity but more judgment and 
responsibility are wanted. These are rare qualities 
but not specialised. Hence their possessor is 
‘‘ mobile.” The general result is that modern 
changes tend to divide up a process of manufacture 
into a number of detail processes of which one 
man performs only one, but the various members 
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of the group of workers producing a particular 
article become less and less specialised with regard 
to that article, and their range of mobility, which 
is narrowed as regards power of interchange among 
themselves, is widened as regards power of inter- 
change with workers engaged in corresponding pro- 
cesses of other trades. Machinery often tends to 
facilitate this interchange by transferring different 
manufactures into different groupings of nearly 
identical detail process. Hence while dividing up 
employments on the one hand, machinery reinte- 
grates them on fresh lines. Thus the boundaries of 
trades and industries are shifting and industries re- 
grouping themselves. Apprenticeship and trade 
customs are affected. There is a simultaneous ten- 
dency to shorten the time necessary to learn a par- 
ticular process, and so to increase the ease (though 
not always the practical opportunity) of interchange 
among different processes of the same trade. 


ScrENCE IN ELEMENTARY SCHOOLS. 


A report of the Committee of the section, ap- 
pointed to inquire into the teaching of science in 
elementary schools, was read in this section on the 
9th inst. Last year the Committee had a very dis- 
couraging tale to tell, as indeed has been the case 
for some time past. This year, however, there is 
a little more promise of hope. There is, for one 
thing, a considerable increase in mechanics, and 
this is attributed to the fact that this subject has 
been the one selected by some of the largest school 
boards in the kingdom to be taught by their peri- 
patetic science demonstrators. Botany also has 
increased, whilst algebra and domestic economy 
have about held their own. Animal physiology, 
chemistry, magnetism, and electricity show a con- 
siderable actual decrease. 

Section F is rather apt to take it as proved that 
the extension of science teaching to all classes of 
children is an unmixed good. We would venture 
to point out that the teaching of the natural sciences 
is so far still in its infancy, that we have not 
actual instances upon which we can construct a 
verdict as to its value amongst the masses. There is 
one point of view from which the system cannot be 
attacked, and that is as to the ‘‘capacity-catching ” 
aspect. Tothe majority of the scholars in elementary 
schools science is likely to prove of little practical 
value (we forget the didicisse-fideliter-artes-emollit- 
mores theory, because that has been appropriated, 
lock, stock, and barrel by the dead languages; 
Greek being especially efficacious in this respect 
we believe); but, if the educationalists have their 
way, there will be no ‘‘mute inglorious Miltons”’ 
of science in future generations. How far the 
fish caught will be worth the cost of the net we do 
not know, and probably it will never be known. 
Of two things, however, we feel assured. That a 
trade cannot be learnt at school, and that the 
hewers of wood and drawers of water have by 
no means finished their task in this world. Still 
the successful worker in applied science may as 
likely spring from a lower as a higher sphere of 
society, as George Stephenson amply proved. 
Whether George Stephenson would have been 
improved, or otherwise, by a course of Board 
School science training is a speculation upon which 
the curious may enter with advantage ; but naturally 
this is not included in the report in question. 

The Bill of Sir W. Hart-Dyke, which was passed 
without opposition, the report considers to open 
a way for a considerable extension of natural 
science teaching. There is still, however, one 
serious omission in the code—the want of any 
stipulation that pupil teachers shall receive instruc- 
tion in some branch of natural science. It still 
remains the case, as has already been pointed out, 
that a pupil teacher may gain a Queen’s scholarship 
without any acquaintance with scientific subjects. 
This is the more anomalous as pupil teachers are 
very frequently called upon to give object lessons 
in the schools to which they are attached. The 
code, it is true, gives this encouragement, that 
marks are given at the Queen’s scholarship exami- 
nation to pupil teachers and other candidates who 
have passed in one scientific subject at a previous 
science and art examination; and last year 853 
males and 559 females, out of 1774 males and 2453 
females, received credit for having passed in some 
branch of science. This is a considerable ad- 
vance upon previous years; but still it repre- 
sents barely half of the male, and less than one- 
fourth of the female teachers. Some very impor- 
tant changes have been made in the Scotch code of 
this year affecting the teaching of science, and 





apparently in an adverse direction. The former 
regulation, that if any class subjects are taken one 
must be English or elementary science, has been 
abrogated, and now teachers are left at liberty to 
choose any three or less of the recognised subjects, 
which are English, geography, history, needlework 
for girls, elementary science. According to the last 
report of the Committee of Council on Education 
in Scotland, of 3113 boys and girls departments, 
class subjects were taken in 3048. Of these 2941 
took the joint subject of history and geography, 
and 107 took elementary science—a considerably 
larger tg oscars than in England and Wales. In 
Ireland there is a large amount of manual in- 
struction and the rudiments of technical education. 
The teaching of agriculture is obligatory in 
country schools for children above the third class 
or standard, and 50,143 out of a possible 183,065 
passed in this subject. It is interesting also 
to know that all children above the second 
class go through a course of instruction in geo- 
graphy. Although the code allows manual instruc- 
tion to be put on the time table of elementary 
schools, it does not provide for any Parliamentary 
grant. The Science and Art Department, however, 
have resolved to give a grant of 6s., or, if excellent, 
7s., for every scholar, subject to the following con- 
ditions : The instruction must be—(a) in the use of 
the ordinary tools used in handicrafts in wood or 
iron ; (b) given out of school hours in a properly 
fitted workshop ; (c} connected with the instruction 
in drawing ; that is to say, the work must be from 
drawings to scale previously made by the students. 
This year has been fruitful in legislative and ad- 
ministrative changes that bear upon the teaching of 
science in elementary schools. They have gene- 
rally met with the approval of those educationists 
who are interested in science and its applications, 
but it has yet to be seen how far they may be prac- 
tically adapted to the object which the committee 
have in view. 


DrawBacks TO Economic Procress. 


On Wednesday, the 11th inst., the Economic 
Section brought the labours of a full and most 
interesting session to a close. The first paper on 
the list was by Mr. E. L. K. Gonner, of Victoria 
University, Liverpool, and had the refreshing title 
of ‘The Drawbacks of Modern Economic Pro- 
gress.” We are so made to bow down and worship 
before the God Progress in the present day, that 
we are delighted to find some one stiff-necked 
enough not to bend the knee of undiscriminating 
adulation ; that it is economic progress, and that 
Section F should be the scene of this apostacy, 
lends to the fact an additional piquancy. 

The paper commenced by pointing out that in- 
crease of material wealth is a work of economic 
progress, but the causes by which it is brought 
about may have injurious results. Material pro- 
gress is consequent on three things, the growth of 
manufacture, improvements in locomotion, and the 
extension of foreign trade. A necessary condition 
of the growth of manufacture is the aggregation of 
the population in large centres, These causes and 
conditions of progress lead to three disadvantageous 
results—a tendency towards physical degeneration, 
which is shown as follows: (a) Though the general 
death-rate has fallen, that of adults from 35 up- 
wards has risen; (b) the foregoing contrast is more 
marked in towns than in the country; (c) the pro- 
portion of the population living in urban districts 
is increasing. If we take the character of the 
diseases which generally contributed to the death- 
rate after the age of 35 years we find these diseases 
are not epidemic diseases, but diseases of a consti- 
tutional character. They are diseases of the 
nervous system, diseases of the circulation, and 
diseases that belong to the organs of respira- 
tion. The increase taking place under these given 
circumstances points to a seeming incapacity in 
middle age to resist wear and exertion, as shown 
by a fatal facility in succumbing to illness that 
is of an ordinary, not an epidemic, nature. If 
we find an increase in the death rate of middle age, 
and if we find that the increase is due to the in- 
creased prevalence of diseases which are constitu- 
tional and not epidemic, we cannot refuse to admit 
that there is a certain lack of stamina in people of a 
younger age, this increase manifesting itself with 
augmenting force. The cause may be sought in the 
increase of the urban population. It must not, 
however, escape notice that the death-rate of the 
towns themselves is on the decrease, and that the 
death-rate of the country is coming into far closer 





conformity with that of the town populations. If 
we turn to a careful analysis of the effect of town 
life upon health we can scarcely doubt the exist- 
ence of very active causes of deterioration in the 
depressing and debilitating influence of the town 
occupations ; and the proportion of the general 
population subject to these forces is increasing 
year after year. During the fifty years termi- 
nating with the last census, the distribution of the 
population had so altered that at the end of that 
period half were living in urban districts, while the 
proportion was not more than one-third at the 
beginning of the fifty years. The population of 
this country has been brought up and nourished on 
a basis depending upon foreign trade. Recent 
statistics tend to show that there is a slight decrease 
in the proportion of the trade which England has 
with the leading foreign countries. It would seem 
that a further increase of our population will be 
stayed, otherwise a large population, formerly rely- 
ing for support on foreign trade, will be driven to 
sm on home industries and a greater demand will 
be made on the soil. We might have a large increase 
of material wealth ; we might have a great appear- 
ance of prosperity ; but the very causes which have 
increased that wealth and tended to that prosperity 
might have results which lead to deterioration in 
physique and to instability in position, of which 
we shall have to reap the harvest hereafter. 

A good discussion followed the reading of this 
paper. Professor Hadley, of Newhaven, Connec- 
ticut (who, we may remark in passing, had con- 
tributed in no small degree to the success of the 
meetings in Section F), could not let the author’s 
conclusions pass without question. He acknow- 
ledged the danger of population crowding into 
towns, but thought our children were better 
nourished and better taken care of ; and sanitary 
arrangements, though far from perfect, had im- 
proved during the last fifty years. He was dis- 

osed to take the more cheerful view of the situation. 

ir Rawson Rawson was of much the same opinion, 
and pointed to the shipping trade as an example 
of the increase in Brith trade; about which he 
saw no occasion for alarm. He said thet the con- 
dition of the people of Great Britain was improving 
as regards vitality and strength, and that the 
duration of life was extending. 

Mr. Stephen Bourne spoke upon the approxima- 
tion of the country death rate to that of the towns; 
a subject in which, it appears to us, is the gist of 
Mr. Gonner’s attack. In the first place, said Mr. 
Bourne, a larger number of those who congregated 
in the towns were adults, and often those who 
found their occupation in the town reared their 
children in the country, if they did not live out in the 
country themselves, as many of them did. That was 
a great reason why the mortality per thousand, being 
much greater in younger ages than it was in middle 
life, would increase the rate inthecountry. Then, 
again, those who fell ill in the towns went to their 
native places in the country to sicken and to die. 
In point of fact it was the strongest portion of the 
population that came to the towns, and con- 
sequently the weaker portion remained in the 
country or went to it. That might tend to show 
why country mortality should be increasing in 

roportion to that of the towns. He understood 

r. Gonner to speak of want of stamina in the town 
population at an age under thirty-five. Then, again, 
there were a great many causes. In the first place, 
the stronger of those in middle life were the people 
who went to seek other occupations in foreign 
countries, the weaker ones remained at home. Then 
it had to be considered that those who survived the 
age of thirty-five had gone through the wear and 
tear of the period of arduous labour, and their latter 
days were prolonged. The existence of benefit 
societies, thrift, and provision for the later _ 
of life, put a large proportion of our population, 
both high and low, in a better — to prolong 
their days after they had retired from work. He 
thought those causes might tend very much to 
modify the conclusions at which Mr. Gonner had 
arrived. There were two causes which impaired 
vitality and strength. One was the prevailing 
habit of prematurely contracting the obligations of 
matrimony, and the wear and tear which devolved 
upon the wages earner being burdened with a large 
amount of home expenditure at an early period of 
life ; and the tendency in the opposite direction 
amongst those who were in easier circumstances, 
and who contracted habits and manners of life 
which very much impaired the constitution. Mr. 
Browne was also quite satisfied with the prospects 
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of our export trade which he looked on as the gauge 
of our prosperity. 

Professor Marshall said that the statistics of 
vitality improved upon closer inspection, that is to 
say, the lesson to be learned from their study was 
more encouraging than that which appeared on the 
surface. There were many really terrible ways in 
which the growth of large towns was injuring the 

eople, but in spite of this we were improving in 

ealth and stature. Our foreign trade might be 
decreasing relatively to that of some other nations, 
but that was only a measure of relative progress. 
He by no means acknowledged that exports were a 
measure of prosperity. Exports were what we sent 
away, and we could not live on what we sent away. 
What we got in exchange was the true standard. 
The point raised a pleasant little controversy 
between the President and Mr. Stephen Bourne, 
with Sir Rawson Rawson intervening, which no 
doubt would have lasted until the section meets in 
Cardiff had the speakers said all they could say on 
the subject. 

In replying to the discussion the author pointed 
out that he had not stated that there was a decrease 
in average longevity; but there was an improve- 
ment in the general death-rate. He wanted dis- 
crimination between the death-rate at one age and 
at another age. It was necessary to remember that 
the population was engaged in reproducing itself; 
and therefore, if it was found that the population 
was wearing out from constitutional causes, it must 
be remembered that it would have a great effect on 
succeeding generations. Dr. Ogle had said that if 
they took the number of people who attained the 
age of 30, the number out of each 30 who would 
attain the age of 80, by actual calculation, was less 
now than it had been. What the author wished to 
know was why it should be found that in the last 
decade there should be a large increase in the rate 
of mortality of persons between 35 and 45, not 
from epidemic, but from constitutional diseases, 
and the increase in the mortality at those ages was 
far more marked in the towns than in the country. 
Moreover the numbers coming into the towns were 
increasing year by year. This meant that every 
year a large number of the population were sub- 
jecting themselves to causes and influences which 
were gradually becoming more disastrous. 

In summing up the discussion the President said 
that it would take tuo long to go into all the points 
raised by the author. The paper was an wt a one 
and the question a very big one to thrash out. 

The discussion on this subject reminds one of 
the dispute of the knights about the colour of the 
finger-post ; one’s opinions depend so much upon 
the point of view. Few can doubt, we should 
think, that the average conditions of city life are 
less healthy than those of the dwellers in the 
country, who are largely agriculturists. At the 
same time modern sanitary science has so improved 
the surroundings of the dwellers in cities, and 
medical science has done so much, that there is an 
approach to an even balance. How much more 
there is for science, aided by enlightened legisla- 
ture, to perform, would be perhaps the most useful 
field of discussion. 

Two more papers were read and briefly discussed, 
after which the usual votes of thanks brought the 
proceedings in Section F to a conclusion. 








NOTES. 
Tue Royat Nava. ExuIsirTIon. 

THE promoters of the Royal Naval Exhibition 
are already at work making their preparations for 
next year. There was a meeting of various com- 
mittees at the Admiralty on Tuesday last, under 
the presidency of the Duke of Edinburgh, when it 
was decided to hold the display in the grounds of 
the Chelsea Hospital, on the site of the present 
Military Exhibition, provided the use of three 
additional acres of land could be obtained. It is 
proposed to utilise this space to enable evolutions 
of bluejackets and naval drill and exercises to be 
carried out. This is likely to prove a very attrac- 
tive feature, and one that will greatly interest the 
public, who have but little idea of the proficiency 
of our sailors in the use of the rifle and cutlass. 
The guarantee fund already amounts to 30,000/., 
and will be further supplemented. Appeals are 
being made to all who possess works of art, relics, 
mementoes, or trophies illustrative of naval warfare 
or the bistory of our fleet, to lend them for exhibi- 
tion. It is guaranteed that the greatest care will 


be taken of them. Communications should be 





addressed to Captain Jephson, R.N., at the offices 
of the Exhibition, 6, Craig’s-court, Charing Cross, 
S.W. 


CoMPARATIVE TRIALS OF ORDNANCE IN BELGIUM. 
Up till quite lately the whole of the guns for the 
Belgian army were obtained from Essen, but in the 
presence of the immense progress of the Belgian 
steel industries it was only to be expected that an 
attempt would be made to change this state of 
affairs. A number of cannon were accordingly 
designed by the officers of the Belgian artillery, and 
manufactured in the Royal Foundry, Liége, from 
steel obtained from the Cockerill Company. Com- 
arative tests of these guns and a number of 
rupp guns of similar type were arranged, and 
have just been brought to a successful conclusion. 
In the first series of trials in which the ballistic 
qualities were to be tested, the guns selected had in 
each case a calibre of 5.9 in., and a mortar, a howit- 
zer, and a cannon of foreign and of domestic 
manufacture were selected. The Belgian mortarwas 
45 in. long, and weighed 8.2 cwt., whilst the 
corresponding Krupp gun was 37.4 in. long, 
and weighed 7.1 cwt. The Belgian howitzer 
was 88 in. long, and the Krupp 70.8 in., 
whilst the dimensions of the cannons were more 
nearly equal. Both sets of guns were fired with 
the same charges, though these were above the 
e.agh limit for the Krupp guns, which must have 
een at a disadvantage in consequence. As was 
only to be expected under the conditions, the native- 
made guns gave somewhat better results, the ranges 
of the mortars and howitzers exceeding those of the 
Krupp guns by from 250 to 200 yards. The 
results with the cannon however were practically 
identical. Endurance tests of the native guns were 
also carried out with good results, so that it is 
probable that Belgium will supply her own ordnance 
in the future. 


Tue Larcest Sartinc Sup IN THE WoRLD. 

What is said to be the largest sailing ship in the 
world was launched from the yard of Messrs. D. 
and W. Henderson and Co., at Partick, on the 
Clyde, on Tuesday, September 2. The vessel is 
also remarkable as being a five-master. This 
vessel, named the France, is for the fleet of MM. 
Ant. Dom. Bordes et Cie., of Bordeaux, who 
have been noted for their enterprise in ordering 
vessels of large dimensions. The France is 360 ft. 
long, 48 ft. 9 in. broad, and 30 ft. deep. Her gross 
tonnage will be about 3750 tons, and the dead- 
weight carrying capacity 6150 tons. The vessel is 
fitted with a double bottom, with capacity for 1000 
tons water ballast, while amidships there are several 
water-tight compartments for 1200 tons of water. 
These holds are formed of two transverse bulkheads, 
54 ft. apart, divided by a similar transverse parti- 
tion in the centre, and by iron decks, the height 
between these varying from 64 ft. to 10 ft. There 
is a central well for the mast. The cubic capacity 
of these compartments, eight in number, is 42,630 ft. 
They can carry 1200 tons water ballast or cargo when 
the ship is laden, and efficient pumping arrange- 
ments are provided. Four of the five masts are 
square-rigged, the mizen having fore-and-aft sails. 
The area of all sails will be about 49,000 square 
feet. The mizen mast is in a single piece 
140 ft. in length. The lower and top masts in 
the other cases are also each in a single piece, 
and the lengths above deck vary from 159 ft. to 
167 ft. The diameters vary from 17 in. to 30 in., 
that of the top-gallant masts from 10 in. to 16 in. 
The length of the lower yards is 82 ft., of the upper 
yards 75 ft. to 77 ft., the top-gallant yards 59 ft. to 
64 ft., and of the royal yards 47 ft. The masts are 
spread 68 ft. apart. The bowsprit is 50 ft. long, 
and from 12 in. to 30 in. in diameter. Wire 
rigging has been adopted. The loading and dis- 
charging arrangements are very complete. Large 
steam winches, by Sartre, of Bordeaux, have been 
fitted at the hatches, which are six in number. 
These are supplemented by powerful hand winches, 
and a large number of the usual gins, tubs, slings, 
chains, &c. The Decauville portable railway, with 
trucks, is also being supplied for loading and dis- 
charge. The vessel will be principally engaged in 
the nitrate trade. In order to preserve the nitrate 
solution, which is formed in large quantities, and 
which is usually discharged overboard, tanks are 
fitted in the hold, thus insuring the shippers against 
loss resulting from this waste. The steam for the 
winches and for Napier’s steam windlass (which is 
fitted on main deck forward) is supplied by two 


steel tubular boilers, 9 ft. by 6 ft., which are fitted 





in a deckhouse amidships. Besides six boats the 
vessel will carry a steam launch. In the forecastle 
a large airy room is set apart as an hospital. 


Tur STORAGE OF EXPLOSIVES ON THE MERSEY 
AND TYNE. 

The subject of the storage of explosives on the 
Mersey and Tyne has been brought to public notice 
by the issue of two reports, the one by Major 
Majendie, H.M. Chief Inspector of Explosives, on 
the Mersey, and the other by Colonel Ford on the 
Tyne. As far back as 1851 authority was given 
for the mooring of barges with explosives on the 
shore of the Mersey at Liscard, within an area of 
4000 ft. long and 1000 ft. broad at the narrowest 
point, and in 1883 it was made imperative that only 
200,000 lb. should be stored and that it should all 
be below the water level. Attention has been 
directed to the question now by the contention 
that the area is comprised in the district through 
which the Manchester Canal Company have power 
to dredge a channel, and that the retention of the 
barges would be a source of danger. While de- 
claring the opinion that even with the channel the 
remaining area would still be sufficient, and that 
on this score no danger need be feared, Major 
Majendie has decided that the magazines must be 
removed, Owing to the formation of a large sand- 
bank, where two of the floating magazines are 
moored, and to the shallowness of the water over 
nearly the whole area, the explosions cannot now 
be kept under water level, and as he looks upon 
this as vital to safety a new site is suggested. The 
other report has reference to what Colonel Ford calls 
the surreptitious and illicit making by Messrs. Arm- 
strong, Mitchell, and Co. of quick-firing ammuni- 
tion for the Italian cruiser Piemonte in a barge at 
Jarrow Stake on the River Tyne, eight miles below 
Newcastle. As special danger is attached to the 
handling and transport of this ammunition, it was 
decided by Government, when it was first intro- 
duced in 1887, that licenses should only be granted 
for manufacturing it for the British War Depart- 
ment, the finished cartridges being handed over to 
the war officials for conveyance under their respon- 
sibility. At the time Lord Armstrong’s firm applied 
for a license to make the ammunition in barges ; 
but even after a draft license was prepared unaccep- 
table conditions were suggested by the local autho- 
rity, and the application was withdrawn. The con- 
demned manufacture is subsequent to this. Messrs. 
Armstrong state that their foreman was instructed 
to make the ammunition on board the Piemonte, 
and under the Italian flag, and he had disobeyed 
their instructions in making it on board the wherry. 
Attention was called to the matter only as a result 
of an explosion, by which one man was killed and 
two others injured, and for illegal manufacture the 
firm were at the time fined 2501., the penalty 
being modified owing to the disobedience of the 
foreman. Colonel Ford certainly does not fail in 
using strong enough condemnatory language, both 
against Messrs. Armstrong and the local authority, 
for not checking the manufacturing. It might have 
been more to the’ point if he had added suggestions 
as to means whereby the manufacture could be 
carried on without the restrictions enforced, which 
are bound to hinder trade, and the observance of 
which cannot of themselves prevent accidents. 





Iron AND STEEL InstrTuTE.—On Friday an early con- 
prs ays of the members of the Iron and Steel Institute 
sailed from Southampton for New York in the Hamburg- 
American Packet Company’s steamer Normannia. She 
brought with her the German members, including Herr 
Thielen (the President of the German ironmasters), Mr. 
Hingley, M.P. (the President of the British Iron Trade 
Association), and Mr. J. S. Jeans, the secretary of the 
Institute. On the 20th the Servia will leave ag 
with Sir James Kitson (President), Sir Lowthian Bell, 
Sir George Morrison, Sir William Thomas Lewis, Sir 
John Alleyne, and the following members of the Council : 
Messrs. Percy Gilchrist, E. Martin, E. Richards, George 
Snelus, and W. Whitwell. Sir Benjamin Baker and Sir 
William Arrol arrived in New York early in_ the 
week. About 400 members will cross the Atlantic to 
take part in the discussions at New York and visit 
the industrial centres of America. The following 
are the railway rates to be charged the friends of 
the Iron and Steel Institute: New York to Pitts- 
burg and return, 20 dols. (4/.); New York to Pittsburg 
and Chicago and return, 30 dols. (6/.); New York 
to Pittsburg and over the northern or southern excursion 
route and return to New York, 60 dols. (12l.); Philadel- 
phia or Pittsburg over either route and return to starting 
point, 60 dols. ‘The members of the Iron and Steel Insti- 
tute are guests of the American Institute of Mining En- 
gineers. A cablegram states that 2500/. have already been 
subscribed to meet the expenses of the reception of the 
Tron and Steel Institute at Pittsburg. 
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THE WOODRUFF SYSTEM 


We illustrate above an entirely novel system of 
keying for fixing pulleys, levers, and the like on to 
shafts and spindles. It is the invention of Mr. W. N. 
Woodruff, of Hartford, Conn., U.S.A., and has re- 
ceived the approval of a number of first-class firms, 
such as Messrs. Mather and Platt, Salford; Messrs. 


W. Muir and Co., Manchester; Messrs. Smith and 


Coventry, Manchester; Messrs. Greenwood and Batley, 
Leeds ; Messrs. Tangyes, Limited, Birmingham ; the 
Pratt and Whitney Company, Hartford. The in- 


ventor has also been awarded the ‘‘ John Scott legacy | 
medal and premium” by the Franklin Institute of | 


Philadelphia. 

The Woodruff system of keying is so simple that a 
very few words will render it clear. By aid of a cir- 
cular milling cutter a recess is sunk into the shaft. 
This recess is exactly the shape of the cutter, there 
being no endwise feed imparted either to the cutter or 
the shaft. The key is half a disc of steel, and is placed 
in the recess formed for it by the cutter, with its 
upper edge projecting above the shaft. A keyway is 


formed in the pulley in the usual way, and this latter | 
is driven on to the key, which adjusts itself so that | 


the two bed from end to end, without the slightest 
tendency to tilt the pulley to either side. 

Fig. 1 shows the special milling machine employed 
for cutting the recesses. The shaft is held ina vice, 
and the cutter is brought down by alever toastop. The 
machine is so constructed that it may be used for 
other purposes as well. Figs. 2 and 3 show a key A 
fitted to the end of a shaft, ready for the pulley 
to be driven on. When the pulley has a long boss 
two semicircular keys are nd placed end toend. It 





OF 


will be readily seen that the success of this system 
| depends upon the degree of accuracy with which the 
|work is done. The English representatives, the 
Woodruff Keying Company, Limited, of 12, Bank- 
|street, Royal Exchange, Manchester, state that all 
their keys and cutters are made absolutely to standard 
sizes within the one-thousandth part of aninch. The 
smallest key is }in. in diameter by 7s in. wide, and 
the largest is 14 in. in diameter by ;; in. wide, there 
_ being twenty-three intermediate sizes. 








| INDUSTRIAL NOTES. 

Tne great event of the past week has been the 
| Southampton strike, the varying phases of which had 
| not absolutely ended when the last number of Enet- 

NEERING went to press. To a very large extent the 

demands of the men had been conceded by the dock 
| authorities and others implicated in the dispute, but the 
| leaders of the men were not at all satisfied because the 
| concessions were not made to the Dockers’ Union 
direct, or through its representatives. As a mere 
matter of policy the dock authorities were not wise in 
attempting to ignore the union, however much they 
may have been justified in resenting the mode of its 
interference. A properly conducted trade union acts 
according to its rules and regulations, and these so 
operate as to prevent precipitancy in labour disputes. 
One of the complaints against the old unions by the 
‘* new unionists” is that they act as the brake on the 
wheel. Of course administrative regulation is doubt- 
less repugnant to men who have not been accustomed 
to discipline ; but these are exactly the men who most 
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need a restraining influence, and even authority, to 
avert a disaster. On the other hand the leaders of the 
strike at Southampton were guilty of one of those 
blunders which has been described as worse than a 
crime, in refusing to accept the concessions merely be- 
cause the employers thought proper to make them to 
the men direct without recognising the union as a 
medium. The older unions and the older leaders 
would not have been guilty of such folly. Having 
accomplished their ends by securing the terms asked 
for, they would have been content. But this mode of 
conducting labour struggles does not seem to suit the 
new proselytes ; their vanity is such that they must 
not only dictate the terms but the method of conced- 
ing them. They shriek if they are ignored in any way 
whatever. 

The strike in its methods and results will teach a 
lesson not easily to be forgotten, and there are some 
aspects of it which will recoil upon its promoters. 
The simple facts of the case appear to be these: The 
dockers applied for an advance in wages, and some 
other conditions of a favourable character. Quite a 
fortnight ago it was known that the authorities had 
consented to certain terms, mostly on the lines of the 
men’s demands. These were formally conceded to the 
men during the week prior to the strike. In assenting 
to the terms, the employers declined to recognise union 
or non-union men as such. The terms in themselves 
were not objected to, but the leaders and men de- 
manded that the union should be recognised ; but 
whether the recognition they demanded merely meant 
that the union should not be tabooed, or that non- 
union men should be refused employment, was never 
made very clear in any of their pronouncements. It 
was expected that the strike would be averted by the 
concessions made by the employers. But notwith- 
standing all that had been done the men were called 
out by order of the union, as the following placard will 
show: ‘Strike! strike! strike! This day. Seeing 
that the employers have refused to senile to your 
requests, you are therefore called upon to refuse to 
work any longer until your employers accede to your 
demands.” This aatiiee was signed by Will Sprow 
and Will Sprague, and was placarded over the docks, the 
works, and the town. Delegates from London arrived 
on the scene, headed the processions, and addressed 
meetings in the name of the Dockers’ Union. When 
it was found that the strike had failed and was about 
to collapse, then the members of the executive de- 
clared that the strike was without their sanction, and 
that the strikers could not be supported out of the 
funds of the union. Anything more cruel and cowardly 
cannot well be imagined. As long as matters appeared 
to be favourable, the union delegates were to the front 
with promises ; as soon as a reverse came they repu- 
diated the strike, and threw the blame on the local 
men. The union had ample time to discover the 
action taken, and it might have averted the disorder 
that occurred, but it was scarcely honest to condemn 
when the mischief had been wrought, when riot had 
taken place, and the utter collapse of the strike was 
inevitable. 





The Australian strike does not yet appear to have 
been settled. On the one side it is said to be collaps- 
ing, while on the other side it is stated that the men 
are as determined as ever, and as united. But, in any 
case, work is partially resumed. The Trades Congress 
Parliamentary Committee have issued an appeal on 
behalf of the Australian trade unionists for funds, as 
they were directed to do by the Congress. But the 
Dockers’ Union, and representatives of various bodies, 
are also issuing an appeal, so that there seems to be 
no sort of unison even among men forming part of 
the Parliamentary Committee. The sums already 
voted consist of 1000/. the Dockers’ Union ; 1000/. 
the Liverpool Dockers’ Union ; 1000/. the Seamen and 
Firemen’s Union ; 2007. the Amalgamated Engineers; 
and some smaller amounts by other bodies. There is 
less promptitude in sending out supplies to Australia 
than there was on the part of the colonists to contri- 
bute last autumn. To some extent the angry schism 
in the English trade unions will account for the lack 
of energy in voting money ; the other reason is that a 
vote of the society has to be taken in all the better 
organised unions. 





Another serious strike has broken out at the London 
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Docks, the particular object of which is a little hazy. 
The dispute has arisen over a foreman, or ganger, who 
is himself a meniber of the union, his subscriptions 
being paid up todate. The men allege that they did 
not strike, but simply paid themselves off, a distinction 
ret 4 without a difference, except, perhaps, that 
they don’t like to call it by its right name in sucha 
case. The men declare that they want a foreman in 
whom they have confidence. If they only took shares 
in the company they might select their own directors, 
as well as foremen, and arrange their own hours of 
work, rates of pay, and conditions of hiring. 





The condition of dockyard workmen is being in- 
quired into by Mr. Forwood, M.P., Parliamentary 
Secretary to the Admiralty. The investigation appears 
to be carried on in such a way that the men can make 
known their grievances without fear, as none of the 
dockyard officials are permitted to be present, and 
each deputation is received separately. Under such 
circumstances the real truth ought to be ascertained, 
and any actual grievance ought to be remedied. 


The condition of the engineering trades, generally 
speaking, shows no sign of a slackening off, in 
so far as employment is concerned. The September 
nr ht of the Amalgamated Society of Engineers says : 
‘** You will be pleased to find that trade is still holding 
on in its course of prosperity; this is the more accept- 
able as it shows the shadowy forebodings that for some 
time have been afloat, that trade was giving indica- 
tions of decline, are without foundation. So far as 
we are concerned our experience gives us proof that 
as yet the engineering and mechanical trades are good. 
In support of this, our aggregate members on donation 
stand at 1049 as against 1212,” last month. This 
statement is confirmed in glancing through the returns 
of the 400 branches within the United Kingdom, from 
which it appears that only some 22 branches state that 
trade is bad ; of these only six towns are centres of 
any importance, and in two of the six the temporary 
depression has been caused by labour disputes, Car- 
diff being one. The actual proportion out of work is 
only about 14 per cent. of the total number of mem- 
bers, the aggregate now being 65,625. The report 
states that the only strike at present on hand is at 
the Limerick Railway shops, where 15 members, out of 
a total of 52, are on donation. The strike at Otley, 
and others which have been pending, have all been 
settled. The following statement is of special interest 
just now. Itappears that a new society hasbeen started, 
called the Marine Engineers’ Union, The members of 
this new society are using compulsion to force the 
members of the Amalgamated Society to join that 
union. The report says: ‘‘ As this is a course of con- 
duct which our own society never exercises towards 
a member of any other society, or even to non-society 
men, we shall not submit to such dictation, and, if 
necessary, will resist it with all our power. Our mem- 
bers are at perfect liberty to join the Marine Engi- 
neers’ Union, and remain members of ourown. But 
in every instance this can and must be done by the 
exercise of freedom of will, and not by coercion.” 
Here is a notable sample of the difference between the 
old and the new trade unionism. 


The TIronfounders’ report for September states that 
‘*the English iron market has greatly improved, and 
a a are better. Prices are strong and higher. 
ig iron has gone up from 6d. to 1s. 6d. per ton. 
Finished material has risen proportionately with a 
greater demand for both. Shipbuilders are bookin 
more orders. Oa the Clyde an active winter is mo 
to be certain. Altogether there is a briskness similar 
to that of twelve months ago.” The condition of trade 
generally is by no means discouraging, though there is 
an increase of 69 on donation ; the figures being this 
month 404, last montn 335, out of a total of 14,449, 
But taking the actual returns from all places in which 
the society has branches, we find the following figures 
for comparison : This month the state of trade is de- 
scribed as from very good to dull in 109 places, em- 
ploying 13,631 members ; last month the returns under 
the same heads were 111 places, an increase of two, 
and employing 13,701 members, a decrease of 70, or 
one more than the donation record gives. On the other 
hand, where trade is said to be very slack and dull to 
bad seven places are given for September, employing 
818 members, for August tive places employing 621 
members, an increase of two places, and of 107 mem- 
bers. In nine other places trade is said to be declin- 
ing, which is five more than last month. The actual 
increase on the funds was 40, there being a decrease 
under all heads, sick benefit, superannuation, dis- 
poe, &c. The cash balance in hand has increased 

y 1798/., the total now being 28,301/. 





The report of the Ironmoulders of Scotland shows 
an increase of out-of-work members of 54. But of 


the total out of employment 180 are on dispute 
benefit, mostly in the Glasgow district, so that the 
actual condition of trade has improved rather than 
deteriorated. The orders on hand will, the report 





states, carry the work on well through the present 
year at full employment for all members. The total 
on idle benefit was 432, loss by strikes 180, net total 
out of work 252, out of 6072 members. But the total 
paid, including strike benefit, was only 532/., so that 
the actual number on the funds did not run to a high 
average. The strike in the Glasgow district is over 
percentages, and only a few firms are, it is stated, 
involved in the dispute. Many of the men who are 
out are non-society men, but they are supported by 
the unionists. 





In view of the interest excited by the Australian 
strike a few figures relating to wages, hours of labour, 
and conditions of employment may be of service, 
especially as advertisements have appeared in English 
newspapers for 500 hands for a new locomotive 
tiie just started in New South Wales. The hours 
of labour in New South Wales, Queensland, Victoria, 
South Australia, and Tasmania, are eight per day for 
all workers in engineering establishments. Those 
invited cut to these colonies by the advertisements are 
offered work at nine hours per day, instead of eight. 
The minimum rate of wages are in the two first-named 
colonies ls, 2d. per hour ; in the other three colonies the 
rates are ls. 3d. per hour. But the maximum rates in 
the first two named colonies are 1s. 4d. per hour, making 
the average 1s. 3d. per hour per day of eight hours. In 
the other three colonies the maximum rates are ls. 34d. 
per hour, so that the average is in these three colonies 
1s. 3}d. per hour. The rules all over the Australian 
colonies are nearly identical ; piecework is prohibited 
in the engineering trades, in all branches ; no member 
must work more than eight hours asa standard day’s 
work ; all overtime is paid at the rate of time and a 

uarter for the two first hours, and time and a half 
or all time beyond the two first hours. With those 
facts before them, the English unions in connection 
with the engineering, iron, and steel industries are 
cautioning their members not to answer the advertise- 
ments above alluded to. 

The June report of the Australian branches of the 
Amalgamated Society of Engineers states that trade is 
somewhat dull as compared with the previous month, 
but this was due to the winter season. The Australian 


council further report that they have obtained further | } 


concessions in some districts as to overtime, Sunday 
labour, and holidays. But these concessions were 
not obtained without a strike. As however the non- 
society men co-operated with the union men in all the 
shops, the men were able to obtain their demands 
without much difficulty. 


In the Cleveland district trade is said to be in an 
encouraging condition. The finished iron trade is 
active, prices are stiff, and there are indications of 
further advances. At the Eston Steel Works the 
dispute as to the bonus has been settled. It appears 
that when the sliding scale was readopted on July 
11, 1889, the men asked for some alteration, either 
in the basis of the scale or in the variations up and 
dowa. The firm objected to this, but offered 4} per 
cent. bonus instead. This offer the men accepted, 
the scale being readopted for two years until June 
30, 1891. The bonus was regularly paid up to 
June 11 last, when the firm declined to continue it, on 
the ground that it was voluntarily given, and could 
therefore be withheld. The workmen demurred to this. 
Thereupon the matter was referred to arbitration. The 
award of the arbitrator, Mr. D. Dale, has just been 

iven ; he decides that the bonus must be paid from 

une 11 last. The men employed at the gas-producing 
works of the same firm have also had a dispute pend- 
ing ever since February last, by reason of some stop- 
pages from their wages. This also was referred to 
arbitration. The award in this case is that the men 
are to be paid the back money from the date of the 
dispute in February last. 


In the Sheffield and Rotherham district there ap- 
ned to be some signs of slackening off in the heavier 
ranches of the local trades. But there is evidentl 
great pressure in most branches, if there is any truth 
in the allegation that the ‘‘steel smelters are com- 
ag to work thirty-six hours at a stretch,” as stated 
y Mr. Hodge, a local agent, with regard to the 
managers at Messrs, Cammell’s works. In all depart- 
ments the demand for material is improving, especially 
steel of all kinds, and most of the rolling mills have 
more work on hand than they have had for some time 
past. The whole district is fortunately free from 

serious labour disputes. 





In Staffordshire also there are signs of revival. We 
hear nothing of great meetings of unemployed, as was 
the case afew months since. The demand for iron is 

reater, and prices have advanced in most cases, 
bour questions have settled down, thanks to the con- 
ciliatory action of the Midland Wages Board. 


The profit-sharing scheme of the Thames Iron Works 
Company has been rejected by the men by a majority 
of 699 votes. The figures were: For the scheme, 





7; against it, 1206. There were 107 who voted 
neutral, and 15 7 were spoiled, the answers 
being unintelligible. The scheme provided for a cer- 
tain rate of interest on share capital, after which the 
profits were to be equally divided. 





In the mining districts the disputes are diminishing 
in number, many of them being mutually arranged by 
the agents of the men and the representatives of the 
mineowners. But someare still unsettled. At Wigan 
the men are on strike at Crompton’s Colliery, Ince; 
the pit is closed, and there are no signs of a settlement. 
At a small colliery at Stacksteads, also in Lancashire, 
the men are out, the firm refusing to give the advance. 
But as a set-off to these no fewer than sixteen disputes 
were dealt with at the last Lancashire Conference, 
most of them being satisfactorily arranged by deputa- 
tions appointed by the federation. 

In the Somerset and Bristol coalfields some minor 
disputes have arisen, some of which have been arranged. 

he dispute at the Plymouth Collieries, South 
Wales, has been arranged. 

In Scotland the men are agitating for a further 
advance, the dispute among themselves being whether 
to ask for ls. per day, or 6d. per day advance. It is 
thought that the formal demand will be limited to 6d. 
per day increase all round. The demand of the miners 
to restrict the output is being resisted by the mine- 
owners; if the men persist in their demand, and endea- 
vour to force it, the employers, it is thought, will 
retaliate by a lockout. 
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Address to the Mechanical Science Section of the British 
Association. 

By Captain Noste, C.B., F.R.S., F.R.A.S., F.C.S., 
At. Inst. C.E., President of the Section. 
(Concluded from page 324.) 

Str F. Asst has in his presidential address given us so 
masterly a résumé of the present state of the steel ques- 
tion in its metallurgical and chemical aspects that it is 
unnecessary for me to add anything on this head. I will 
only remark that in selecting steel for gunmaking, indi- 
vidually I should prefer that which is on the side of the 
ow limit, to that which is near the high limit, of the 
breaking weight prescribed by our own and other Govern- 
ments. I have this preference because, so far, experience 
has taught us that these lower steels are safer and more 
reliable than the stronger—and in guns we do not subject, 
and have no business to subject, the steel to stresses in 
any way approaching that which would produce fracture. 

Of course if our metallurgists should give us a steel or 
other metal which, with the same good qualities, possesses 
also greater strength, such a material would by preference 
be employed, but it must not be supposed that the intro- 
duction of such new material would enable us, to any 
great extent, to reduce the weight of our guns. Asa 
matter of fact, the energy of recoil of many of our guns is 
so high that it is undesirable in any case materially to 
reduce their weight. Asan illustration I may mention 
that some time ago in re-arming an armour-clad, the firm 
with which I am connected was asked if vi using the 
ribbon construction it would be possible, while retaining 
the same energy in the projectile, to reduce the weight of 
the main armament by three tons per gun. The reduc- 
tion per se was quite feasible, but when the designs came 
to be worked out it was found that, on account of the 
higher energy of recoil, no less than four tons weight per 

n had to be added to strengthen the mounting, the 

eck, and the port pivot fastenings. 

The chamber pressures with which our guns are 
worked do not generally exceed 17 tons per square inch, 
or say 2500 atmospheres. It must not be supposed that 
there is any difficulty in making guns to stand very much 
higher initial tensions; but little would be gained by so 
doing. Not only can a higher effect be obtained from a 
given weight of gun if the initial pressure be kept within 
moderate limits, but with high pressures the erosion 
(which increases very rapidly with the pressure) would 
destroy the bores in a very few rounds. 

In fact, even with the pressures I have named, the very 
high charges now employed in our large guns (1060 lb. 
have frequently been fired in a single charge), and the 
relatively long time during which the high temperature 
and pressure of explosion are maintained, have aggravated 
to a very serious extent the rapid wear of the bores. In 
these guns, if the highest charge be used, erosion, which 
no skill in construction can obviate, soon renders repair 
or relining necessary. Reduced charges, of course, allow 
a materially prolonged life of the bore, and there is also 
a very great difference in erosive effect between powders 
of different composition, but giving rise in a gun to the 
same pressures. Unfortunately, the powder which has 
up to the present been found most suitable for large guns 
is also one of the most erosive, and powder makers have 
not so far succeeded in giving us a powder at once suitable 
for artillery purposes, and possessing the non-eroding 
quality so greatly to be desired. , 

An amide powder made by the Chilworth Company, 
with which I have, not long ago, experimented, both gave 
admirable ballistic results and at the same time its 
erosive effect was very much less than that of any other 
with which Iam uainted. It is by no means certain 
that the powder would stand the tests which alone would 
justify its admission into the service, but the question of 
erosion is a very serious one, and has hardly, I think, re- 
ceived the attention its importance demands. No inves- 
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tigation should be neglected which affords any prospect of 
minimising this great evil. ; 

On the introduction of rifled artillery the muzzle veloci- 
ties, which you will remember had been with smooth-bore 
guns and round shot about 1600 pa second, were, with 
the elongated projectiles of the rifled gun, reduced to about 
1200 f. s. In the battle between plates and guns these 
velocities were with armour-piercing amare ny gradually 
increased to about 1400 f. s., and at about this figure they 
remained until the <a by the Government of a 
Committee on Explosives. By the experiments and in- 
vestigations of this committee it was shown that by 
improved forms of gunpowder and other devices veloci- 
ties of 1600 f. s. could be obtained without increasing the 
maximum pressure and without unduly straining the 
existing guns. Similar advances in velocity were nearly 
simultaneously made abroad, but in 1877 my firm, acting 
on independent researches on the action of gunpowder 
made by myself in conjunction with Sir F. Abel, con- 
structed 6-in. and 8-in. guns, which advanced the veloci- 
ties from 1600 f. s. to 2100 f. s., and this great advance 
was everywhere followed by a reconstruction of rifled 
artillery. 

With the present powder the velocities of the powerful 
armour-piercing guns, firing projectiles considerably in- 
creased in weight, may be taken at from 2000 f. s. to 
2100 f. s. The distance of 3000 yards, which I said prac- 
tically represented the extreme range of smooth-bored 
guns, is attained with an elevation of only 2 deg. in the 
case of the 68-ton gun and of 34 deg. in the 4.7-in. quick- 
firing gun, while at 10deg. the ranges are 9800 and 5900 
yards respectively, and as an instance of extreme range I 
may mention that with a 9.2-in. gun a distance of over 13 
miles has actually been reached. Nor is the accuracy less 
remarkable. Bearing in mind the mode of comparison 
which I have already explained, at 3000 yards range the 
68-ton gun would put half its shot within a plot of ground 
7.2 yards long by 0.3 broad, and the 4.7-in. gun within a 
plot 19 yards long by 1.3 broad; or to put it in another 
form, would put half their rounds in vertical targets 
respectively 0.92 yards broad by 0.34 yards high, and 
1.3 yards broad by 1.6 yards high. But it cannot be 
assumed that we are at the end of progress. Already, with 
the amide powder we have obtained nearly 2500 f.s. in a 
6-in. gun with moderate chamber pressures, and with the 
cordite originated by the Committee on Explosives, of 
which Sir F’, Abel is president, considerably better results 
have been obtained. I have elsewhere pointed out that 
one of the causes which has made gunpowder so successful 
an agent for the purposes of the artillerist, is that it is a 
mixture, not a definite chemical combination ; that it is 
not possible to detonate it; that it is free, or nearly so, 
from that intense rapidity of action and waves of violent 
pressure which are so marked with nitro-glycerine and 
other kindred explosives. 

We are, as yet, hardly able to say that cordite in very 
large charges is free from this tendency to detonation, 
but I think that I may say that up to the 6-in. gun we 
are tolerably safe; at least, so far, I have been unable, 
even with charges of fulminate of mercury, to produce 
detonation. I need not remind you that cordite is 
smokeless, and that smokeless powder is almost an essen- 
tial for quick-firing guns, the larger natures of which are 
day by day rising in importance. 

now come to the third part of my subject—the modes 
which are now adopted of mounting and working the 
ordnance I have described. I have alluded to the car- 
riages, which, at the beginning of the century, were made 
of wood, and were worked solely by handspikes. Thirty- 
five years ago they were but little changed, although in 
the case of pivot guns screws for giving elevation, and 
blocks and tackle Fe training had n introduced, but 
timber was still the material employed. A strong pre- 
judice long existed in both services against iron for gun 
carriages, as it was believed that iron carriages weal’ be 
more difficult to repair, and that the effect on the crew of 
splinters would be much more serious. But when the 
experiment of firing at both natures was made at Shoe- 
buryness, with dummies to represent the crews, it was 
found both that the wooden carriage was far more easily 
disabled than the wrought iron, and that the splinters 
from the wooden carriages were far more destructive. 

In all other respects, the superiority of wrought iron as 
regards unchangeability, durability, and strength, was so 
apparent, that iron, and later steel, rapidly displaced 
wood. No gun carriages, not even field, are now made 
of that material. It is impossible, within moderate 
limits, to give even a sketch of the various forms of 
mountings that have, as the science of artillery has 
progressed, been designed to meet the constantly chang- 
ing conditions of warfare. I shall confine myself to the 
description of certain types of carriages, dividing these 
a. into three classes, viz., those for guns of the 
argest class, which require power to work them ; those 
for guns of medium size, in which, by special arrange- 
ments, power is dispensed with ; and those rch go of a 
smaller class, which are particularly arranged for ex- 
tremely rapid fire. 

With respect to the first class. On the adoption of 
heavily armed, revolving turrets of the Cowper-Coles 
type, in which the guns are trained for direction by re- 
volving the turret, the first idea which naturally presented 
itself was to utilise steam power for this heavy work. It 
was, however, soon recognised that, on account of its 
elasticity, steam did not give the necessary steadiness and 
control of movement essential for accuracy of aim, and 
water under pressure was employed as the means of trans- 
mitting the power from the steam engine to the machinery 
for rotating the turret and working the guns. 

On land, where an accumulator can be employed, a 
small steam engine kept constantly at work is used; but 
at sea, where accumulators, whether made to act by the 
pressure of steam, air, or springs, are inadmissible, a very 





much larger engine is employed sufficiently powerful to 
supply water to perform all the operations ever carried on 
together. When little or no work is required, the engine 
automatically reduces its speed till it merely creeps, so 
that little or no power is consumed. 

The mode of mounting the guns differs somewhat 
according as they are intended to be placed in a barbette 
or in a turret. Our guns have gradually been peg meee | in 
length, and are now so long (our largest has a length of 
nearly 45 ft.) that it is impossible to provide an armoured 
turret of sufficient size to protect the forward part of the 
gun, and under these circumstances it is a grave question 
whether it is worth while to devote so much armour to 
the protection of what is after all the strongest part of the 


gun. 

Of the eight new battleships now building, seven are 
to have their guns mounted en barbette, and one is to be 
provided with armoured turrets. In either case the guns 
and their machinery are carried on revolving turntables of 
practically the same form. These turntables are placed 
in an armoured redoubt, and the guns, when horizontal, 
are entirely above the armour, but in the case of the ship 
provided with turrets the breech ends of the guns are 
covered in, with the turrets placed as an addition on the 
turntables. The extra weight required thus to protect 
the breech ends of the guns is for this ship about 550 tons. 
As the hydraulic machinery for these new ships differs 
but slightly from that fittec on ships of the Rodney and 
Nile classes, the same description will cover all these 
vessels. The armoured barbette battery at each end of 
the ship is made of a pear shape, as seen in plan, in order 
to provide for a pair of ammunition hoists and hydraulic 
rammers at its narrower end. These ammunition hoists 
come right up into the armoured barbette and descend 
to the shell-room and magazine decks, forming the channel 
by which the projectiles and charges are rapidly supplied 
to the guns ; and it must be remembered that the weight 
to be lifted for a single round, including powder and pro- 
jectile, with the necessary cases, considerably exceeds a 
ton. The cage in each hoist is worked by hydraulic 
cylinders with double wire ropes, and in case of breakage, 
automatic safety gear is fitted to arrest and lock the cage. 
While on the ammunition deck the cages are charged 
simultaneously from either side, and when hoisted to the 
battery deck are automatically slowed, and then stopped 
at the proper position for loading the guns. Much depends 
upon the service of ammunition by these hoists being pro- 
tected from interruption, and in the event of derangement 
of the cage, independent tackle, worked by an hydraulic 
capstan, is mess to take its place, and a few rounds 
can also be stowed within the battery. 

In intimate connection with the ammunition hoists are 
the hydraulic rammers on the ammunition deck for 
charging the cages, and in the battery for loading the 
guns, To reduce their length within reasonable limits 
they are made telescopic, and they are fitted with indi- 
cators to show when the charges are home. 

In the shell-rooms hydraulic cranes and traversing 
bogies are fitted to convey the shell to the base of the 
ammunition hoist, so that a projectile is transported from 
the place where it is stowed to the shot chamber of the 
gun without manual labour of any sort except that of 
moving the various levers to set the hydraulic machinery 
in motion. Inthe magazines hydraulic bollards are pro- 
vided for hoisting and transporting the powder cases by 
means of overhead runners. Hand gear is provided as an 
alternative in both magazine and shell-rooms. 

Each turntable carrying the guns and their fittings is 
rotated by a pair of entirely independent three-cylindered 
engines, each engine being of sufficient power to rotate 
the turntable at the speed of one revolution per minute. 
The gear for controlling them is worked from two or 
three look-out stations, at either or any of which the 
officer has to his hand the means of ——- training, 
sighting, and firing either one or both guns. e turnin 
engines are fitted with a powerful spring brake, whic 
will hold in a seaway, but which is taken off automatically 
when the water is admitted to start the engines. Easy 
control is obtained by the use of servo-motor valves, so 
that the handwheel is small and requires but-little power 
to move it. It only remains to describe as shortly as pos- 
sible the system of mounting the guns on the turntable. 
The guns are trunnionless, to allow them to be asclose 
Fescat as possible, with the view of reducing to the 
smallest possible size the diameter of the turntables. The 
carriages are cradles of steel ved to correspond with 
rings turned on the guns, pot with straps by which the 
guns are secured to the cradles. he carriages are 
mounted without rollers or wheels on slides formed of 
steel beams of great strength, pivotted at their front ends 
and supported on hydraulic presses, by which they are 
bodily raised or lowered to she the guns elevation or 
depression. In the case of the turret this system gives 
the smallest possible port. The loading of the gun is 
effected while the gun is at extreme elevation, a position 
which is easily determined by dropping the slide on to 
fixed stops, and which gives the best protection for the 
breech mechanism, for the hoist, and rammers. The 
operations of unlocking the breech-block, withdrawing it, 
traversing it, inserting a loading tray, and, after com- 
pleting the loading, performing the same operations in 
reverse order, are all done by hydraulic power, and the 
fittings are so devised that unless the gun is properly 
locked and run out it cannot be fired. 

In certain foreign vessels provided with the hydraulic 
breech mechanism, a valve has been arranged which 
makes in their proper order, and in that order only, the 
eight or ten movements necessary to open and close the 
breech of the gun, but this system has not been adopted 
in our own Navy. The sights are carried on the top of 
the turntable, or, in the case of a turret, on the turret 
roof, and are worked automatically by an are attached 
to the gun slide, gearing into cog-wheels, with shafting 





reachin, 


to each sighting position. The system of recoil 
press 


~ sy on all these ships is that which lends itself 
most readily to ee ye» also as a running-in-and-out 
press. It consists of a simple cylinder carried in the 
middle of the slide, having working in it a ram with 
— attached at the front end to the carriage. Spring- 
oaded valves are placed in the recoil ram piston and at 
the end of the cylinder, and by these the water escapes 
when the gun recoils. The water which passes through 
the cylinder valve runs to the exhaust pipe, while that 
which es through the piston valve remains in the 
front of the cylinder, and prevents the gun chargine out 
again. When the recoil press is used to run the gun in 
and out these valves are inoperative, as they are loaded 
much above the working pressure in the hydraulic mains. 
The high pressure of recoil does not enter the hydraulic 
mains, as the supply to the rear of the press, where alone 
the high pressure of recoil exists, is made backwards and 
forwards, through a valve which shuts itself automatically 
when not in use. 
fore leaving the working by power of heavy guns, 
there is one example of mounting a pair of guns en bar- 
bette which, although it has many points in common with 
the system I have just described, has also some points of 
difference, which it may be worth while to note. Objec- 
tions have sometimes been urged to the fixed loading 
station on the ground that it is necessary to bring the 
guns toit and lock them there until sponged and loaded, 
thereby involving not only a loss of time, but under cer- 
tain conditions exposing them more to the enemy’s fire. 
In ships of the Re Umberto type, what is termed an all- 
round loading is obtained by bringing up the ammunition 
through a central hoist to the deck below the turntable. 
From this central hoist it is transferred to two other 
hoists, which are carried on the turntable behind the 
guns. The transfer is made by hand for the powder and 
by sliding down a tray for the projectile, this work being 
rformed by men on the deck below the turntable. The 
ydraulic rammers are fixed to the turntable, and are 
very much shortened by being made with more rams. 
In spite of this arrangement, however, the hoists are 
rather cramped, and the breech mechanism has to be made 
to pass from behind the gun, so as to permit the gun to 
recoil, and the gun is rather further forward than usual 
when run out. With these reservations, however, the 
system has advantages: the reduction in the armour 
required to protect the turntable and its machinery is 
considerable, and the redoubt being round instead of 
pear-shaped, presents a smaller and stronger surface to the 
enemy when nc 3 on. I very much doubt, however, 
whether with this system there can be any advantage in 
rapidity of fire. Training to the loading station is in our 
Navy very quickly done, and the turntable is rotated 
while the guns are being run in or out. It is hardly 
necessary to say that hydraulic machinery for guns was 
worked out by my friend and late partner Mr. George 
Rendel, and up to the end of 1881 all details connected 
therewith were made under his management. I ought 
rhaps to give you some idea of the rate at which these 
a oe worked by power can be fired. In the case of 
the Benbow, with the 110-ton gun the time from ‘‘load” 
to ‘‘ready” was 24 minutes. In the firing trials of the 
Trafalgar four rounds were fired from one of her 68-ton 
guns in 9 minutes 5 seconds. In the Colossus, when 
under command of Captain Cyprian Bridge, the average 
from one round to another was 1 minute 45 seconds, and 
on one occasion, steaming at 8 knots per hour past a 
target at a distance of 1500 yards, she fired four rounds 
in six minutes, striking the target three times. 

Of the mountings which are worked solely by manual 
power, the whole range for naval service is covered by the 
carriages of the type designed by Mr. Vavasseur. No 
single description can be made to cover all the varieties 
of these mountings which have been worked out to meet 
the diverse conditions which have arisen in the re-arming 
of old ships, and the fitting out of new vessels on modern 
and novel designs. The very general adoption of breech- 
loading ordnance brought with it the necessity for a 
mounting which would give easier access to the breech of 
the gun than was obtained with the long low gun-slide 
pena, set with the muzzle-loading guns. The main 
features of the type therefore are, a high slide, very 
short, so as not to project beyond the breech of the gun, 
a short low carriage carrying on either side the recoil 
presses, and a shield to afford protection both to the 
carriage and the gun crew. 

The increased importance of rapid-fire guns has led in 
later carriages to a strong armour plate being built into 
the mounting as part of its structure, and to this must be 
added the shield above mentioned, so that the total pro- 
tective thickness of plate is very considerable. By means 
of a wormwheel sliding on a keyed shaft the movement 
of the gun for elevation or depression can be made up to 
the instant of firing—a decided and very important 
advance on the older methods. 

The arrangement of the recoil cylinders is peculiar. 
They are fitted with a pair of pistons with rotating valves, 
so adjusted as to be open when the gun is in the firing 
position, and to be gradually closed during recoil by studs 
running along rifled grooves in the cylinders; by this 
ingenious contrivance the area of the ports of the valves 
is increased and then decreased in proportion to the varia- 
tion of the velocity of recoil, so that the liquid passes 
from one side of the piston to the other at as nearly as 
possible a constant velocity and under a constant pres- 
sure. The velocity of the flow through the ports, and 
therefore the pressure of the liquid, varies with the 
energy of the recoil of the gun, so that the length of the 
recoil is with all charges practically the same. Evena 
blank charge produces nearly full recoil, and on one occa- 
sion caused one of these mountings to be reported as un- 
serviceable and unfit to fire a shotted round. Constant 
length of recoil has the advantage over constant pressure 
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in the recoil presses that, in the event of an unusually 
heavy recoil, a higher pressure in the recoil press would 
in the former case be the only result, and would do no 
harm, as the pressure would still be much below the test 
ressure ; but in the latter case there would be an increased 
ength of recoil, and unless considerable margin were 
allowed a p sible destruction of the slide. Most fre- 
quently the Vavasseur mountings are made with central 
pivots, and there is then little tendency for the move- 
ments of the vessel to affect the mounting, and as the 
weight is borne upon a ring of live rollers the greatest ease 
of training is obtained. In the larger sizes the centre 
nivot is increased in size, and made hollow soas to provide 
for the age through the centres of a powder hoist, 
which after rising high enough curves to the rear under 
the gun and delivers its charge at the point where it can 
most conveniently be drawn out for insertion in the gun. 
In this case a footplate is also provided as a rear attach- 
ment to the slide, and from this the crew work the gun. 
This footplate is provided with boxes for eight or ten pro- 
jectiles, which are therefore ready for use at any moment 
and in any position of training. These mountings are 
fitted in the belted cruisers of the Orlando class, one being 
carried at the fore and one at the after end of each ship. 
As a sufficient proof of the value of these mountings and 
of the ability nt ewe has been displayed in their design, I 
may mention that practically all countries have adopted 
these carriages for modern guns, either without any altera- 
tion or with comparatively unimportant modification. 

In discussing our modern ordnance I only alluded to 
quick-firing guns, because in their case the gun and 
mounting are so closely connected, the efficiency of the 
— depending as much upon the one as the other, 
that a separate description of either would be incomplete, 
and they are more easily described together. The great 
success which attended the small Hotchkiss and Norden- 
felt 3 and 6-pounder guns led me to consider whether the 
same principle could not be applied to large guns, and we 
designed and made at Elswick the 4.7-in. and 5.5-in. 
quick-firing guns which were so successfully tried by the 
Excellent at Portsmouth. Subsequently, with the co- 
operation of Mr. Vavasseur, various improvements were 
made, and for the sake of uniformity in calibre a 6-in, 
was substituted by the 5.5-in. gun. 

One of the peculiarities of these guns is in the form of 
the breech screw which, while on the principle of the 
interrupted screw, is made conical, so as to simplify the 
action of opening and closing—the principle of the 
ordinary rifle cartridge has been extended to the ammuni- 
tion for these guns, This not only allows extremely rapid 
loading, but secures safety from premature explosions in 
rapid firing. The cartridges are fired electrically, and, 
not having their own ignition, there is no danger of 
exploding them either when stowed in the magazine or 
if accidentally dropped in the handling. 

To follow the rapid movements of a torpedo boat it is 
essential that there should be the most perfect control 
over the gun and mounting, and the most effective mode 
of rapid fire is to keep the gun always on the object 
aimed at, allowing the gun itself to fire as the breech is 
closed. The captain stands at the side of the gun, 
shielded by a guard-plate from the recoil, his shoulders 
braced against a shoulder-piece which is unaffected by the 
recoil ; his eye aligns the sights ; with one hand he works 
the elevating or training wheel, and with the other 
grasps the firing trigger, or, for rapid firing, the training 
wheel may be thrown out of gear and direction given by 
the shoulder-piece alone. The mounting is a centre pivot, 
and, being on live rollers, turns with the least effort. The 
gun has no trunnions, but slides in a carriage which 
envelopes it like a sleeve. The trunnions are on this 
carriage, so that the two are together pivotted like an 
ordinary gun in a fixed lower carriage. There is no pre- 
ponderance when the gun is in the forward position, and 
the recoil lasts for so short a time that the disturbance of 
the centre of gravity is not felt on the elevating gear or 
shoulder-piece. The lower side of the carriage is formed 
into a recoil press, the piston-rod of which is attached to 
a horn on the rear of the gun. 

There is also a spring box, with rod attachments to the 
horn, by which the gun is instantly run out as soon as the 
recoil is expended. Efficient shields are provided to 
protect the crew. The revolving weight of the gun and 
mounting is 5 tons, yet, with the shoulder against the 
shoulder-piece, it can b2 swung through 90 deg. in 
2seconds, and with the gear can a trained through the 
same arcin 5 seconds. It is possible to fire from this gun 
at the rate of ten to twelve rounds per minute, and on 
one occasion ten rounds were fired in 47 seconds; but 
perhaps the most striking experiment with the gun was 
made at Shoeburyness, when five rounds were fired in 
31 seconds at a 6 ft. by 6 ft. target at 1300 yards, all of 
which struck the object aimed at. 

A trial has also been recently made between two cruisers, 
the one armed with ordinary breechloading, the other 
with quick-firing artillery, from which it appears that 
when firing at a target the latver, in a given time, was 
able to discharge about six times the quantity of ammu- 
nition fired by the former. I need not impress upon you 
the significance of these facts or the importance of quick- 
firing armaments, especially if firing shell, possibly 
charged with high explosives, against the unarmoured 
portions of cruisers or other vessels. 

The accuracy and the shell power of rifled guns have 
naturally had their effect upon the mountings for the land 
service, experiments having conclusively shown that 
batteries armed with guns placed in ordinary embrasures 
would soon be rendered untenable. Among the expedients 
that have been adopted or suggested to meet the altered 
conditions, the system of making the gun disappear 
behind a parapet or into a pit, with be. by the name of 
Colonel Moncrieff has been so long and so honourably 
associated, is more and more coming into favour, as the 





most effective mode of protection for the gun and its 
mounting, as well as for the gun detachment. During 
the last ten years much attention has been devoted to the 
designing of various mountings on this system for all 
weights of guns from 3 tons up to 68 tons. 

In the earliest carriages of this type the gun was raised 
by the descent of a balance weight, but the most suc- 
cessful arrangement is that in which compressed air is 
employed for the purpose. . The 9.2-in. and 10-in. hydro- 
pneumatic mountings are the largest sizes as yet adopte 
into the English service, and a description of them will 
serve for that of the type generally. The gun on this 
a is raised by compressed air stored in several 
chambers, and acting through the medium of a fluid upon 
a recoil ram. On the recoil of the gun the liquid is 
driven from the cylinder by the incoming ram into the 
lower parts of the air chambers, so that as much as is 
required of the energy of recoil is storéd up by the com- 
pression of the air, and is used to raise the gun for the 
next round. The gun is raised up and lowered on two 
heavy beams pivotted to the lower carriage. 'T'wo lon 
light elevating rods, pivotted at one end to the breec 
of the gun, at the other to the lower carriage, hold the 
gun in correct position as it rises or falls ; the elevation 
is changed by moving the position of the lower ends of 
the elevating rods. This can be done when the gun is 
down without disturbing it, and consequently with very 
little labour. The effect of the change is apparent after 
the gun rises, when any slight correction can be made if 
desired. Generally these mountings have been made with 
overhead shields = eee a little below the level of the top 
of the gun pit, and entirely closing it. There is an 
aperture through which the gun rises, but which can 
be closed when the gun is out of action. 

In the case of the 10-in. gun the total weight of the 
revolving mass is 80 tons. Only two men are required 
at!the handwheels to revolve it—in fact, it is within the 
power of one man to do the whole work. The ordinary 
speed of training is 90 deg. in 1} minute, while the time 
required to raise the gun to the firing position is 20 seconds. 
The speed of rising might be considerably increased, 
but taking the weight of the mass in motion into account, 
it does not appear to be desirable tu accelerate it. 

At Maralunga, Spezia, in March of the present year, 
the first 68-ton disappearing mounting, manufactured 
for the Italian Government, was tried with most satisfac- 
tory results. Fifteen rounds were fired in all, some of 
them being made to give greatly increased energy of 
recoil, with the view of proving the gun and mounting. 
The gun was worked entirely by hand power, and on 
land no difficulty is experienced in thus dealing with it, 
while the system possesses the advantage that it is always 
ready for use should it be required, but no great altera- 
tion is necessary to adapt the mounting for use with 
hydraulic power. 

In this case the water from the recoil press is driven 
through spring-loaded valves instead of into air cham- 
bers. There is therefore no storing up of the recoil 
energy, and to raise the gun to the firing position, water 
pressure from an accumulator kept charged by a steam 
snc | engine in the usual way, is employed. These 
guns and mountings are too large to be easily covered by 
an overhead shield, but they are provided with shields at 
the front and rear to protect the gun detachments, 

Another very successful mounting for land service has 
been made for guns when the site is such that it is per- 
missible to place them en barbette. The gun is entirely 
above the parapet, but the detachment is protected while 
loading and working the gun bya broad sloping shield 
carried on the gun carriage and recoiling with it. The 
shield is inclined so that any splinters, &c., striking it 
may be deflected in an upward direction. The carriage 
runs back on a long slide inclined at 5 deg., and at the 
end of the recoil is caught by aspring catch, which retains 
it in the run-in position until the loading is finished. To 
load, the gun is put at extremeelevation, so that the breech 
may be as much under protection as possible, the charge 
being rammed home witha hand rammer worked by rope 
tackle. The slide is mounted on front and rear rollers, 
and has an actual centre pivot. The recoil is controlled 
by a single Vavasseur recoil cylinder placed in the centre 
of the slide, and giving a constant length of recoil for all 
charges, so that the spring catch to retain the gun at 
extreme recoil for loading is always reached. 

To run out after loading, the spring catch is released, 
and the incline of the slide is sufticient to cause the gun 
torun out, which it does smartly, but is checked and 
brought to rest quietly by means of a controlling ram 
placed at the end of the recoil press. 

But I must conclude. I trust I have said enough to 
satisfy you as to the indebtedness of the naval and mili- 
tary services to mechanicians and to mechanical science, 
but you will also understand that within the limits of an 
address it is impossible to give a complete survey of so 
large a subject, and that there are important fields I have 
left wholly untouched. 





LAUNCHES AND TRIAL TRIPS. 

Tue Royal mail steamer Para, 4000 tons gross register, 
went out for a trial trip on Thursday, the 4th inst. This 
vessel has just been extensively altered and improved by 
the Royal Mail Company by the addition of a promenade 
deck and bridge-house, in which are placed music, ladies’, 
and smoking-rooms tastefully decorated. The dining 
saloon has been enlarged, extending from side to side of 
the ship, thus giving large additional ventilation, and is 
neatly finished with polished hard-wood panelling and 
mirrors. The whole of the cabin arrangements have 
been re-arranged. The ship is lighted throughout by 
electricity with an_ installation by Messrs. Simons 
and Co. Messrs. Day, Summers, and Co., South- 


ampton, have fitted the vessel with new machinery, 


The speed of the vessel under the altered condi- 
tions was most satisfactory, the mean speed attained on 
four ‘consecutive runs on the measured mile in Stoke’s 


Bay being 16} knots, the engines indicating 4800 horse- 
power. e contractors guaranteed a speed of 15} knots 
and 4000 horse-power. e cylinders of the engines are 


40 in., 63in., and 96in. in diameter, with a stroke of 
4ft. Gin. There are eight main boilers 13 ft. in diameter 
and 10 ft. long, fitted with Fox’s patent corrugated fur- 


ted | naces, and constructed for a working pressure of 150 lb.; 


the donkey boiler is 9 ft. 3in. in diameter and 8 ft. 8 in. 
long. 





The s.s. Radnorshire, a new vessel of 4300 tons dead- 
weight, built by Messrs. C. 8S. Swan and Hunter, Walls- 
end, for Messrs. D. J. Jenkins and Co., of London, and 
intended for the China and Japan trade, went on a trial 
trip on September 6th. The engines are triple-expansion, 
by the Wallsend Slipway and Engineering Company, 
Limited. Cylinders, 23 in., 38 in., and 61 in., by 39 in, 
stroke. The vessel has been completed under the super- 
intendence of Mr. C. E. Hudson. 





The s.s. Sola, a steel screw steamer built by Messrs. 
Sir Raylton Dixon and Co., for Messrs. Arthur Holland 
and Co., London, went on her trial trip on Wednesday, 
September 10th. The dimensions are: Length over all, 
287 ft.; breadth, 39 ft.; depth moulded, 21 ft. 3 in.; 
deadweight capacity, about 3300 tons. She is built on the 
web-frame principle. Her engines, which have been fitted 
by the North-Eastern Marine Engineering Company, 
Limited, Sunderland, have cylinders 21 in., 35 in., 57 in., 
by 30in. stroke. These gave satisfaction on the trial 
run. The Sola is the seventh vessel that Messrs. Dixon 
have built to the order of Messrs. Holland this year, 
and they have also three more in course of construc- 
tion. 





The Rockahill, a steel screw steamer built by Messrs. Sir 
Raylton Dixon and Co., Middlesbrough, to the order of 
Messrs. Farrar, Groves, and Co., of London, went on her 
trial trip on September 10th. This vessel is built with 
steel raised quarter-deck, having a continuous bridge 
deck forming partial awning deck with poop aft. The 
dimensions are: Length over all, 307 ft.; breadth, 40 ft. ; 
depth moulded, 21 ft. 4 in., with a carrying capacity of 
about 3600 tons. Her engines have been fitted by Messrs. 
George Clark, Limited, of Sunderland, and are of 200 
nominal horse-power, having — 22 in., 364 in., 


and 60 in., by 42 in. stroke. These proved satisfactory 
on trial, 





The Hero, a steel screw steamer, built for the Bristol 
Steam Navigation Company, Limited, of Bristol, by 
Messrs. Sir Raylton Dixon and Co., Middlesbrough, 
went on her trial trip on Friday, the 12th inst. This 
vessel is built with raised quarter deck, with accommoda- 
tion under bridge for captain, officers, and engineers. 
Her chief dimensions are: Length over all, 208 ft. 9 in. ; 
breadth, 30 ft. ; depth moulded, 14 ft. 3 in. ; deadweight 
capacity, about 950 tons. Her machinery, which has 
been fitted by Messrs. Blair and Co., Limited, of Stockton, 
has cylinders 164 in., 27 in., and 44 in. by 30 in. stroke, 
and worked to entire satisfaction on trial. 





Messrs. Charles Connell and Co. launched from their 
yard at Scotstoun on Thursday, 11th inst., the Iverna, a 
four-masted steel sailing ship of 2300 tons gross, built for 
Messrs. A. Mackay and Co., Glasgow. er dimensions 
are: Length, 283 ft.; breadth, 42 ft. 6 in.; depth, 
24 ft. 8 in. 





Messrs. Gourlay Brothers and Co., Dundee, launched 
on Thursday, 11th inst., a screw steamer named the Bul- 
lara for the Adelaide Steam Shipping Company, Limited, 
Adelaide. The vessel is 260 ft. long, 37 ft. broad, and 
18 ft. deep, and is intended for the company’s Western 
Australian trade. She has a double cellular bottom. 
Accommodation is provided for 150 first and second-class 
passengers. The officers and engineers are berthed ina 
deckhouse on the poop deck. The Bullara, which is 1600 
tons register, is to be provided with triple-expansion 
engines of 250 horse-power. 





The new twin screw steamer Lydia, one of three 
similar vessels built by Messrs. James and_ George 
Thomson, Limited, Clydebank, for the London and 
South-Western Railway Company, went on her speed 
trial on the Clyde on Thursday, the 11th inst., when she 
attained under ordinary conditions a speed of 193 knots 
on the measured mile. The first of the three is the 
Frederica, now on her station, Southampton and the 
Channel Islands, and the third, the Stella, was launched 
on Tuesday, the 16th inst. The vessels are each of the 
following dimensions: Length, 265 ft. ; breadth, 36 ft. ; 
gross tonnage, 1050 tons. The Lydia is built of steel 
throughout, and is of the highest class for Lloyd’s and 
a of Trade certificates. State-room accommodation 
has been provided for 170 first-class and 70 second-class 
passengers, with ample space in addition for those who 
travel by steerage, and for 50 soldiers. The dining saloon 
is handsomely fitted up in mahogany, relieved with satin- 
wood panels. Private deck cabins are provided for ladies 
and gentlemen, with similar accommodation for second- 
class passengers, before the saloon. The ship is lighted 
throughout with electricity, the installation being by the 
builders. She has triple-expansion engines developing 
6000 indicated horse-power. The stokeholds are capable 
of being put under forced draught. The steamer is fitted 
with Harrison’s steam stearing gear, and with Clark, 
Chapman, and Co,’s windlasses and warping capstans, 
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cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt a complete specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 





STEAM ENGINES AND BOILERS. 


14,469. S. A. Johuson, London. Tube Stopper for 
Boilers. [8d. 2 Figs.] September 13, 1889.—A, B, ©, D, are 
four circular adjustable metal washers with bevelled inner faces. 
The washer A has a circular shoulder A!, to regulate the inser- 
tion of the stopper into its proper position within the tube. E and 
F are broad faced conically tapered elastic rings of india-rubber, 








which close up the tube ends when acted upon by the metal 
washers. A, B,C, D. G, H, Iare the nuts on the screwed portion 
of the rod J, acting on the washer D. K is the square outer end 
of rod J, for turning it by means of a spanner when necessary. 
L is a circular elastic ring gripping on the rod between the 
washers, and prevents any escape of pressure from the tube. 
(Accepted August 3, 1890). 


20,550. G. W. Newall, Upton Park, Essex. Valves 
for Operating Single-Acting Fluid Motive Power 
Engines. (8d. 6 Figs.) December 21, 1889.—A is a cylinder 
containing an elongated piston B, having steam and exhaust 
recesses b and bl, bored at right angles to its axis, and fitted 
by the cylindrical oscillating valve C. The connecting-rod D is 
screwed direct into the valve C. Steam and exhaust ports a and 











@ lead from the reversing valve-box E, which contains a flat disc 
valve e working on the valve face el, This valve is provided with 
suitable ports and passages which cover alternately the steam 
and exhaust ports and passages to the cylinders a and a! and 
operated by the lever G through the valve-box cover. S is the 
steam entrance to the reversing valve-box and X is the exhaust 
passage which are common to both actions of the reversing valve. 
(Accepted August 13, 1890). 

2540. W. H. Martin, Flushing, Holland. Arrange- 
ments for Ventilating Stokeholds, (8d. 2 Figs.) Feb- 
ruary 17, 1890.—This invention has reference to the utilisation of 
the waste heat in stokeholds to induce a current of fresh air, 
which, being compelled to pass under a depending bulkhead low 
down in the stokehold, will cause a volume of air to be removed 
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from the stokehold and replaced by fresh air. The descending air 
enters the stokehold E through gratings F, or cowls G, and, pass- 
ing under the depending bulkheads C, C1, and D, D1, enters the 
compartment H containing the boiler, where the air is heated by 
heat radiated from the boiler A, smokeboxes Al, uptakes B, and 
chimney I, and finally the heated air escapes through the top of 
the compartment. (Accepted August 6, 1890). 


10,247, M. T. B. Davidson, Brooklyn, N.Y., U.S.A. 
Direct-Acting Duplex Valves for Pumping Engines. 
(8d. 7 Figs.) July 2, 1890.—Each engine is provided with a 
supplemental valve operated by the other engine that will control 
both the supply of live steam and the exhaust steam from the 
main valve 3. Mounted upon the valve chest 1 is the valve chest 
11 of the supplemental valve 10, and passing through and con- 
nected to the head 12 of the chest is a stem 13 provided with a 
lever 14 by which the valve 10 is operated from the other engine of 
the pair. Passing through the other head 15 of the valve chest is 
@ hand screw 16 which is connected to the valve 10 and by which 





when the engines are operating singly the valve 10 is moved so 
that the induction and eduction ports are always open, but when 
the two engines are operating as duplex engines the valve 10 is 
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moved so that both the induction and eduction ports are controlled 
by the oscillatiug movement imparted to the valve by the comple- 
mentary engine. (Accepted August 6, 1890). 


10,215. G. Duvinage, Pasewalk, Ge: . Equili- 
brated Slide Valves with Variable on for 
Steam es. [6d. 3 Figs.) July 2, 1890.—The pecu- 
liarity of the slide valve consists in its being formed of a hollow 
piston A having formed in its upper side, opposite to the steam 
channels D, F and the exhaust G, a longitudinal slots. In the 
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hollow piston a cylindrical expansion slide B is eccentrically 
arranged soas to enable the distribution of the steam to the main 
valve to be varied as may be desired by turning the expansion slide 
which is provided with angular ends. The main valve and the 
expansion valve are moved independently of each other by rods. 
(Accepted August 6, 1890). 


MACHINE TOOLS, &c. 


12,811. T. Hydes and S. W. Wilkinson, Sheffield. 
Apparatus for Casting Molten Metal into Pigs. 
(6d. 2 Figs.] August 14, 1889.—The apparatus for casting molten 
metal consists of a cylinder A having the moulds H formed round 
its circumferential surface, and caused to revolve upon a central 




















axis resting in bearings C. A metal frame I partly encircles the 
cylinder for retaining and cooling the castings until they reach 
the lowest position where they drop from the cylinder. The top 
of the frame I forms a hopper to receive the molten metal as it 
runs from the furnace. (Accepted August 26, 1890). 


14,689. T. C. Barraclough, Manchester. Machines 
for Straightening and Cutting Wire to Uniform 
Lengths. [8d. 4 Figs.) September 18, 1889.—This invention 
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relates to machines in which wire is straightened by being drawn 
througharevolving frame carrying diescombined with apparatusfor 
cutting the wire. The revolving frame 6 and the cutting off appa- 
ratus are arranged on a solid bed. On the hollow trunnion ¢ of 








the revolving frame is mounted a cone pulley d, so geared as to 
impart motion to the tappet shaft ¢. The wire from the straightener 
is fed by tappets k. A pinion s! is in gear with an index wheel ¢ 
mounted loose on a stud carried by the frame a. The wheel is 
provided with studs which, as the wheel revolves, come under 
and raise a weighted lever connected to a link pivotted to the 
cutting off lever « mounted on a slide and moves the lever, so 
that it is struck by the cam p and actuates the slide, thus cutting 
off the length of wire. The weighted lever then falls immediately 
and withdraws the lever u until raised by the next stud. (Accepted 
July 30, 1890). 


4742, seneye. Limited, Soho, T. Meacock. Hands- 
worth, and G. Deacon, Smethwick. Hydraulic Lift- 
Jacks. [8d. 5 Figs.) March 26, 1890.—In a stationary 
cylinder a, provided with a base b, the ram ¢ works. The ram has 
a cupped packing at its bottom end. Surrounding the cylinder 
isa — d, having at the bottom end a claw and at the top a 
chequered cover. The upper part of the casing constitutes a 
cistern ¢ for containing the liquid with which the jack is worked. 
The actuating pump, which is placed in a recess f formed in the 
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top of the ram, consists of a cylinder g provided with a delivery 
valve at bottom, and having a plunger h with a suction valve 
working in it. An axial hole is drilled in the plunger, which hole 
communicates with a cross hole in such a position as permits suc- 
tion being effected from the lowest position. The pump is worked 
by a hand lever on one end of a cross axisi. For lowering the 
jack a screw release valve / is provided, by operating which the 
pressure liquid is permitted to return to the cistern. To prevent 
the ram being raised too high an escape hole is made in the 
cylinder. (Accepted August 13, 1890). 


ELECTRIC APPLIANCES. 

V. Andersen, Catford, Kent. Dynamo- 
Electric Machines. (8d. 4 Figs.) August 7, 1889.—Arc- 
shaped brushes @ are supported in holders b secured to brackets ¢ 
pivotted on bolts d fixed in the brush-holder frame ¢ so mounted 
as to be capable of rotation round the commutator ¢ on a brass 
sheave j fixed on the bearing of the machine. The cover plate 

















keeps the frame e in position. To preserve the shape of the 
brushes their free ends pass through slots in the platesr. The 
brush-holders b and brackets c are insulated from each other by 
blocks f. One end of each of two springs p are secured to the 
frame é and the other ends are secured to the brackets c, so that 
the brushes @ are always forced against the commutator with a 
practically constant pressure. (Accepted August 6, 1890). 

14,464. E. Batault, Geneva. Electricity Meters. 
(8d. 2 Figs.] September 13, 1889.—This invention relates to elec- 
tricity meters based on the principle of measuring at regular in- 
tervals the tangent of the angle of deviation of a galvanometer 
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hand influenced by the current to be measured. The apparatus 
comprises a tangent galvanometer, a pendulum suspended at A 
moved by an electric current for ae the time, and counting 
gear and dials for registering the length of the tangents. A band 
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8 stretched upon two rollers T is moved at a fixed speed by the 
pendulum and a carriage W is moved by the band until it encounters 
the galvanometer needle. A movable frame fixes the needle at 
known intervals while the carriage W moves. To the carriage 
is fixed a thread wound round a grooved pulley X connected to 
counting gear which it can only move in one direction. When the 
carriage W is prevented by the needle F from being drawn further 
forward it is returned to its starting point by the rotation of the 
thread pulley by the counterweight Y. (Accepted July 30, 1890). 


8778. H. Growwith Putindcighio, Pa., U.S.A. Elec- 
tric Motors. (8d. 4 Figs.) June 6, 1890.—The armature A 
consists of a series of separate alternately arranged coils wound in 
opposite directions, the coils of each series being electrically con- 
nected and each series united with separate commutator plates. 
The field-magnets D are constructed asfollows: Cylindrical cores 
F, F, having axial bores for the reception of the bolts G, by which 
they are connected to the yoke-plate E and the pole-piece, are 
wound with wires d, the windings being in opposite directions. 
When an inner or ‘‘ primary field” is made, each magnet thus 
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formed is covered with a coating of insulating material. Outer 
or “ secondary” cores ¢ are next formed of wire coiled around the 
cylindrical body of these insulated inner magnets, which in turn 
are covered by layers of insulating material f. The magnets are 
now completed by winding the wires d around the secondary cores, 
but in opposite directions to the windings of the inner coils, and 
then electrically connecting the primary and secondary wire coils 
with each other and each pole in series withthe other, magneti- 
cally connecting all the cores by the yoke E. (Accepted August 
13, 1890). 


9796. E. R. Gill, Jr,, Kansas, Mi., U.S.A. Electric 
Circuit Controlling Apparatus. (8d. 9 Figs.) June 
24, 1890.—This invention relates to apparatus used in operating 
signals from a station, each apparatus only responding to a given 
combination of electric pulsations for effecting any given mecha- 
nical result. The station apparatus, which is an escapement device, 
is shown. It consists of a wheel 18 having a predetermined com- 





























bination of electric contacts, all of which are for reversing it except 
one, in combination with a pawl 8 mounted upon an armature 
lever 4, and an electro-magnet. The direct action of the electro- 
magnet causes the escapement device to be restored to the normal 
position when a wrong combination of pulsations is caused to he 
made by the electro-magnet. (Accepted July 30, 1890). 


10,640. T. P.C. Crampton and A. Essinger, London. 
Electric Lamps. [8d. 10 Figs.) July 1, 1890.—The 
electrodes C slide freely within two tubes Aand B. To the top 
of the tube B is attached a crown carrying several refractory 
studs. A weight P urges upwards a conoidal piece of insulating 
material S which supports the lower carbon, so that the point 
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of the carbon is retained in position as it is consumed by bearing 
against thestuds. The tube A has attached to it a core D slidin 


by the descent of the tube A a certain distance, they meet adjust- 
able stops whereby they are released. (Accepted July 30, 1890). 


CHEMICAL MANUFACTURES. 


15,531. W. L. Wise, London. (Solvay and Co., Brussels.) 
Ap’ tus for Producing Gaseous Hydrochloric 
Acid. (8d. 2 Figs.) October 3, 1889.—For disengaging hydro- 
chloric acid in a dry and gaseous state from its commercial solu- 
tion, an apparatus is , comprising two main vessels, one, A, 
for concentrating the dehydrating agent employed, and the other, 





























G, for distilling the commercial solution of hydrochloric acid. 

ese two main vessels are placed horizontally with reference to 
each other, and the arrangement is such that the dehydrating 
agent can be caused to circulate in a slow and continuous manner 
ale the vessels by a paddle-wheel J. (Accepted August 13, 


Method of Produc ride of Lead. (8d. 1 Fig.}— 
The method of making chloride of lead is as follows : The spigot 
b? and all the valves being closed, nitric acid is mixed with water 
in the proportion of, say, one to five in the tank B ; the valve cock 
c in the pipe d is opened, and air forced by the blower C, through 
the agitator D, at the same time that a blast of air is admitted finely 
powdered lead is slowly introduced into the liquor until all the 
nitric acid is taken up in the form of nitrate of lead. When this 
is obtained the valve c is closed, and the solution is drawn off 
through the spigot 6°, into the tank F, a small quantity of the 


16,213. W. duclug Chic Camden, N.J., U.S.A. 
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liquor being retained in the tank B for future use. To the liquor 
in the tank F is gradually added hydrochloric acid which causes 
chloride of lead to be precipitated from the solution of lead nitrate 
in the ‘form of a white crystalline powder, which settles on the 
bottom of the vessel F, and the superincumbent liquor containing 
nitric acid and hydrochloric acid is drawn off through the syphon 
into the vessel H!, The chloride of lead is removed from the vessel 
fF, and placed upon the blanket G, where it is washed, the water 
ms off into the drip receptacle gl. (Accepted August 27, 
). 


9897. J. Gordon, Bridge of Stirling, N.B. 
Making White Pigments of Lead. (6d. 2 Figs.) June 26, 
1890.—Galena in a finely powdered condition is injected into the 
upper part B of a furnace, heated by coke supplied to the lower 
part A through a fuel door F; the necessary air is injected by 
means of tuyeres G connected to a blast pipe H. The galena is 
injected through the inlet J and takes fire, the sulphide of lead of 
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which the ore consists becomirg oxidised and converted intoa 
white fume. For feeding the galenaa hopper K having a con- 
veying screw Lis provided. The galena passes along a duct M 
and drops down a pipe N, which extends through a box P sup- 
plied with compressed air, and terminates in a pipe R leading 
to the inlet J. The white fumes through the tube T toa 
condenser. (Accepted Ju’y 30, 1890 


MISCELLANEOUS, 


12,905. R. Jewell, London. Liquid Meters. (8d. 
7 Figs.) August 15, 1889.—This invention relates to meters in 
which a positive measurement is effected by alternately filling and 
emptying vessels of determined capacity. Two measuring vessels 
A are ted balance beam C so as to be capable of alter- 
nate vertical reciprocating motion, such vessels communicatin, 
each with a supply A! and discharge A? provided with valves 





liquid when in the raised position, and have their contents dis- 
charged when in the lowered ition. A locking device com- 
prising a cam plate Iand catch J holds the two vessels in position 
while being filled and discharged. In each vessel is a float N 
which, when the vessel is full, is made to release (by closing 
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the circuit of the electro- magnet K) the locking device 
so as to allow the filled vessel to descend by gravity and thereby 
cause the emptied one to rise and be filled. The movements of 
as = are registered upon a counter. (Accepted August 13, 


13,468. J. Gresham, Salford. Si Arrange- 
ments to be used in Connection with Vacuum 
Brakes. [ls. 1d. 17 Figs.] August 27, 1889.—The object of 
this invention is to provide arrangements by which, in case of 
emergency, a passenger can admit a certain quantity of air into the 
train pipe which would apply the brakes with a force sufficient to 
call the attention of the guard and driver but not to make a 
sudden stoppage of the train. Combined with the arrangements 




















for admitting air to the train pipe are means for showing a signal 
or producing a sound to call attention to the compartment from 
which the signal originates. Fig. 1 shows the actuating handle a® 
and mechanism between it and the semaphore arm f3, and Fig. 2 
shows the connections between the semaphore shaft f on one side 
of the vehicle andthe semaphore arm on its other side and the 
hinged flap valve h for admitting air to the train pipe and its con- 
nections. (Accepted August 6, 1890). 
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in an outer tube E, and Ss to the differential attraction 
two solenoids K and L. The jaws of a clutch grip the carbon, until, 


and H andso arranged that the vessels are alternately filled with 
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THE UTILISATION OF NIAGARA. 
No. I. 


Tue value of Niagara Falls, as a source of power, 
has always been a subject of speculation, not only 
as to its capacity, but as to the mode in which it 
can best be utilised. Estimates of the power 
obtainable from the Falls, expressed in foot-pounds 
or horse-power, are as widely different as the many 
estimates that have been made of the quantity of 
water passing over each minute, upon which, with 
the available head, such estimates are all based. 

The very immensity of the torrent seems to call 
for unusual expressions in comparing the power 
with known or familiar units. Thus, the late Sir 
William Siemens is said to have stated, as the result 
of his calculations, that if all the daily output of 
coal in the world could be used in making steam to 
drive pumps, it would barely suftice to pump back 
the water flowing down Niagara River. 

The water-power to be disposed of is so large in 
this case that its very immensity has been given as 
one reason why its utilisation has been so com- 
paratively slow. 






CATARACT CONSTRUCTION C° 


NIAGARA FALLS 
NEW YORK. 









































Several projects are now, orhave been, before the | 


public, all having the water-power of Niagara on a 
grand scale as their base ; some for use near by, 
some for use at a greater distance from the Falls, 
none considering or doubting the quantity of water, 
the available head only being considered in each case. 

The Cataract Construction Company has been 
organised to carry out a scheme that is to take from 
the Falls about 120,000 horse-power. This scheme 
has been for some years before the public, but has 
only recently been presented in such shape as to 
induce capitalists to take it up. 

The general attention of the world is now called 
to this work, through an effort which is being made 
by the above-named company to obtain the aid of 
the highest scientific knowledge in working out the 
solution of the problem. We understand that the 
financial means to effect the end have been secured, 


and that the amount of money available to carry it | 


out is amply sufficient, while unusual care in the 
engineering consideration of the subject will pre- 
cede its expenditure. In other words, an outlined 


which is capable of some modification, having | 


een presented, the company through abundant 
caution, are, before placing much of the work in 
hand, seeking from high authorities the fullest 
information respecting all available systems of 
utilising water power and its transmission. 

The Cataract Construction Company has before 
it the task of developing water-power, not at the 
Falls, but from one to two miles above the Falls on 


the river below the Falls and close to the upper Sus- | 


pension Bridge. It will pass under the town of 
Niagara from a point on the land of the com- 
| pany, where a central station can be constructed. 
The water will be taken where the river is deepest 
close in shore, and where borings on either side of 
the location, corresponding in result, show the rock 
formation well fitted for the purpose. From this 
point, the upper end of a straight line tunnel, an 
extension can be carried if found desirable, and 
along this extension, as well as along some portion 
of the main tunnel, mill sites can be located, each 
site or cluster of small sites being operated by inde- 
pendent wheels in one pit or excavation. 

The first conception of this scheme contemplated 
short surface canals, one main tunnel and lateral or 
cross tunnels; the canals taking water to wheel 
| pits, and from these pits the water that passed the 
‘wheels being discharged into the tunnel. This 

presents the enterprise in the light of an ordinary 
| water company, renting or selling water to the 
mills situated upon the land of the company ; the 
| company developing this water-power by means 
_ of tunnels, canals, and wheel pits. 





Fig. 1. 
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A second development may be described as the 
central station plan, in which the whole amount of 
power required may be developed in mass (created 
| wholesale) and retailed to the consumer, either on 
‘the land of the company or at any point near or 


far, by some mode of transmission. This trans- 
| mission of motion from the rotation of the water- 
|wheel to the driving of machinery required in 
| varied industries, is not a simple problem but one 
requiring careful consideration. 

In regard to the first plan of distributing water, 
the late Mr. Thomas Evershed, who was for a long 
time engineer of the State of New York, proposed 
this plan of tunnel to serve as a tail-race, with the 
source of power flowing to each mill in the form of 
water carried with moderate velocity in a surface 
canal. This presents seemingly a feasible and eco- 
|nomical solution of the problem. Allowing water 
|to flow to the location where it is to be converted 
into useful power, is considered the cheapest mode 
‘of reaching the place it is to benefit. Its cheap- 
/ness, however, depends upon the distance the 

water is carried, and upon the value of the land 
given up to the canals, and the nature of the land, 
rock, and earth through which the latter are con- 
structed. When the water reaches the water-wheel 
or other motor, it then gives us a product which 
we may call power. his power then becomes a 
merchantable article, be transmitted to the 
| machinery it is required to operate. 

| Offering to each applicant for such power land 











the United States side, or, as it is usually called, on for buildings, and yard space with facilities for 
the American side of the upper river. Land has | transportation, a water-wheel to drive his machi- 
been secured above Port Day, between the line of | nery under his personal control, and an unfailing 
the New York Central Railroad and the river bank, | and never varying supply of water, free from sedi- 
to the extent of nearly 400 acres, and other addi-| ment and not obstructed by ice in winter, if near 
tional property on the other side of the railroad, to markets and where labour is cheap, he will then 
as shown by the stipple tint on Fig. 1, the whole | have presented to his notice (if the cost is low) a 
amounting to about 1400 acres. | desirable condition of affairs and an attractive loca- 

A tunnel of not over 6700 ft. in length and 490 | tion. Some of these conditions have already attracted 
square feet section is about to be constructed to | industries to Niagara Falls, helping to make the 





project of Mr. Evershed not only feasible but to 
present it free from any experimental element. 

In some localities the development of water- power 
has been predicated on the possible transmission of 
the power from its source to an already existing 
centre of population, where power will find a ready 
sale at good prices. The acreage available at 
Niagara for mill sites is doubtless vastly less than 
is capable of utilising the power which the Falls 
can yield, even without any perceptible diminution 
of their volume, or any lessening of their attraction 
as one of the wonders of the world. The company 
owning land and presenting power in large quan- 
tities at a cheap rate, may, therefore, well look to a 
foreign as well as to a domestic market for surplus 
power. 

The improvement of the land close to the Falls, 
and the conversion of it with Goat [sland into ex- 
tensive pleasure grounds secured to the public as a 
park, has been accomplished by the sacrifice of 
existing water-driven factories. Many years ago the 
Porter family, owners of the Falls, so far as an 
individuals could claim ownership of a river throu, 
title deeds to land on its shores, built mills 
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between Goat Island and the shore where the upper 
rapids feed the American fall. The fifty odd feet 
of fall between the still water above and the site 
of these mills, gave ample power for what was then 
wanted. Later a canal was dug to carry water to 
mills placed below the Falls. Some forty odd years 
ago, when this surface canal, called the ‘‘ hydraulic 
canal,” was constructed, the owners of that water 
right for manufacturing purposes, secured (when 
land was cheap) a strip of land 100 ft. wide, from 
a point above the upper rapids, called, from one of 
the interested capitalists, Port Day, to the river 
bank below the Falls where the precipitous bank of 
the river stands about 212 ft. above the water of 
the lower river. Through this strip of land a canal 
was dug about 50 ft. wide, and averaging about 6 ft. 
in depth, leading into a basin parallel with the river, 
but far enough back to permit a row of factories and 
mills to be built quite close to the edge of the chasm, 
with a possible head of over 200 ft. ; the millowners 
renting power from the Hydraulic Canal Company, 
however, have seldom found it necessary to take 
more than from 50 ft. to 100 ft. of the avail- 
able head. In one case a millowner renting a given 
amount of water with a given head, as expressive of 
the amount of power he was to pay for afterwards, 
put up a second wheel at a lower depth, using for it 
the water that had passed the first wheel. Had he 
not so used it, the water would have fallen unused 
into the chasm below. The cast-iron turbines at 
first used in these mills gave place to wheels of 
bronze, but no special wheels adapted to high 
heads found use; the total available head bein 
only on the border line, as it were, between low an 
very high heads. The total power obtained by 
means of the present surface canal is rated at about 
6000 horse-power, which amount might be doubled 
by turning to account the unused head below the 
present wheels, or could be increased beyond this 
only by the enlargement of the canal itself. 

There is a strong tide of public opinion against 
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COMPRESSOR BRAKE, 
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VAVASSEUR MOUNTING FOR 6-IN. BREECHLOADING GUN. 


the further use of Niagara as a water-power, either| the extent of many hundred thousand horse-powers | 
by the diversion of water from the Falls them-| would not be noted, as there are fluctuations in the | 
selves or the disfigurement of the neighbourhood | amount of water, caused by the wind setting the , 
by factory buildings. 

Since the Dominion of Canada has obtained | the river, amounting to far more than any possible | 


control of land near the Falls on our side, and the | utilisation of the water for power can produce. 
State of New York has bought ata high price similar 


the mighty precipice. 





The divergence of water to) the surface canal method of using the water. 


| water of the lake back, or driving more water into | 
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TRAINING GEAR, 


The increasing value of land at Niagara Falls and | was, to a limited extent, possible years ago, when 
land and laid out the park, this feeling has been| the very limited amount of property on the bank the present canal was constructed, is impracticable 
intensified. The diversion of water by the canal) of the lower river, coupled with the strong public | now, for reasons that may be shown later. 

to the amount of 6000 horse-power has made noj| feeling against any further disfigurement of the 
appreciable diminution of the torrent that falls over | landscape by buildings, are against any repetition of | tions that obtain and which have influenced those 


To those who do not fully understand the condi- 


What interested in a new method of developing the 
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Fic. 399. GENERAL VIEW OF CARRIAGE AND 34-CENT. 


power, not at or below the Falls, but some distance 
above them, on land secured for the purpose, it 
may be well to compare the several proposed or 
already existing modes of using the power of Nia- 
gara. 

The ie company, 


2 we understand, have 
obtaine 


control of all the franchises necessary to 


THE FORGES 


(13.39-IN.) GUNS; FRENCH IRONCLAD 
ET CHANTIERS DE LA MEDITERRANEE, 


(For Description, see Page 358.) 
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UPPER CARRIAGE AND SLIDE. 











secure their full right of the water power not 
covered by that owned by the Hydraulic Canal 
Company, and with a full knowledge and appre- 
ciation of the sentiment of the people against any 
enterprise that will detract from the beauty of the 
Falls, they are seeking for such method of accomp- 
lishing their purpose as shall in no way run counter 


“ MARCEAU.” 
HAVRE, 





to public opinion. In fact it may be said that they 
themselves, in placing their factory buildings so far 
above the Falls, and constructing their tunnel in 
the manner hereafter to be shown, are themselves 
acting as guardians of this public property. 

The plan under consideration contemplates the 
development of a large tract of country by the 
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establishment of water-driven factories, the wheels 
used being fed from the river by comparatively 
short surface canals, the wheels for each mill or 
cluster of mills being erected in pits of suitable 
depth. From the bottom of the wheel-pits the water 
is to be carried by lateral tunnels into one main 
artery, a larger tunnel passing under the town of 
Niagara Falls and falling into the river below the 
Falls. To carry out such a scheme the construction 
of the tunnel tail-race becomes the first considera- 
tion, and presents a plausible method of developing 
a large manufacturing district. If, however, the 
same thing can be accomplished by a concentration 
of the wheels at one point at one great central 
station, from which station the power may be car- 
ried to the mill sites near and far by one or more 
of the known methods of transmission, the ques- 
tion is naturally asked, Why not place that great 
station near to the lower river and carry the water 
to it by a surface canal of sufficient capacity ? 

This would be a repetition of what has been done 
by the Hydraulic Canal Company, so far as taking 
the water to the site is concerned, but not as tothe 
final generation of the power. The hydraulic canal 
supplies separate mills each having its own turbine 
just as the Evershed scheme contemplates the con- 
struction of a tail-race underground to enable 
separate mills, each with its own wheel, to be 
established close to the water supply, each wheel 
discharging its used water into this tail-race. 

The two projects can be considered commercially 
as well as from an engineering standpoint. It is 
well for an engineering journal to consider it at 
first from the professional aspect, as the commercial 
considerations will be suggested by the engineering 
methods. 

Borings are now being made above the Falls on 
the property controlled by the Cataract Construc- 
tion Company, and the carefully prepared notes of 
these borings will furnish as valuable information 
as to the rocks not yet exposed as do the exposed 
strata below the Falls, 

Enough is known of the character of the rocks to 
make the engineers engaged on the work recom- 
mend an unlined tunnel to carry off the water from 
the wheel-pits. 

The earnestness with which the officers of the 
Cataract Construction Company have entered upon 
the pursuit of knowledge, and their liberal methods 
of awards, to be explained fully as they are per- 
fected, warrants our extended research into the 
history and the geological conditions obtaining in 
the case, as leading up to what has been done and 
will be done by the competitive method being 
pursued, 

The present exhaustive research into the state of 
present knowledge—first, as to water motors, and 
second, as to the transmission of the power of the 
motors—was undertaken at the instance of Mr. 
Edward D. Adams, the president of the Cataract 
Construction Company, who, being in Europe in the 
spring of this year, noted the development of systems 
of transmission by ropes, by electricity, by com- 
pressed air, as well as by water under pressure. 

Undertaking to collect literature bearing on the 
subject, he found that the most advanced thought 
had not yet found expression in books. He finally 
decided that one of the consulting engineers of the 
company should come to London to meet engineers 
and to consider the questions involved, from his 
standpoint. Dr. Coleman Sellers met Mr. Adams 
in London during the latter part of May, and soon 
after his arrival they went to Switzerland, visiting 
the workshops where turbines and machinery for 
transmitting power are made, at Zurich, Lucerne, 
Geneva, and elsewhere, returning through Paris to 
see the working of the compressed air system intro- 
duced by Mr. Popp. While travelling, Mr. Adams 
perfected a scheme that took the shape of 
an International Niagara Commission, already 
alluded to in former issuer. The president 
of this Commission, Sir William Thomson, familiar 
with the Falls of Niagara through frequent visits, 
was probably the first person to suggest the 
distribution electrically of the water-power at 
Niagara. Sir William’s frequent visits to America 
have brought him in contact with the people 
of the United States, so that he and his valu- 
able scientific works are well known, and he 
has thus won the confidence of all. Pro- 
fessor E. Mascart, membre de l'Institut, Paris, 
Professeur au Collége de France, Directeur du 
Bureau Central étéorologique, _ representing 


France, though perhaps not so well known in the 
United States, came to be selected, as he was 





strongly recommended to Mr. Adams when seeking 
for some one who would be acceptable as a judge, 
to those who in France and Switzerland have been 
asked to submit plans. As for Switzerland, Mr. 
Theodore Turrettini, of Geneva, Lieut.-Colonel 
d’Artillerie, Président de la Ville de Genéve, 
Directeur des Travaux d’Utilisation des Forces 
Motrices du Rhone & Geneve, Directeur de la 
Société Geénevoise d’Instruments de Physique, as 
the engineer of the St. Gothard Tunnel, and as the 
one who carried out the great works in the im- 
provement of the Rhéne and lake at Geneva, &c., 
stands prominently before the world as a great 
engineer and an administrative officer of noted 
ability. He has spent some years in America and 
is well known there, and is appreciated everywhere. 

Professor Coleman Sellers, E.D., M. Inst. C.E., 
&c., Philadelphia, Professor Eng. Practice, Stevens 
Institute of Technology, Hoboken, N.J., Pro- 
fessor of Mechanics, Franklin Institute, of State of 
Pennsylvania, being in England and fully informed 
as to the wants of the company, was selected as 
the only representative of the nation most deeply 
concerned in the success of the project. 

It was important to find further, a secretary for 
the Commission who should have sufticient general 
scientific knowledge to arrange the business of the 
Commission beforehand, and assist in drawing up 
the reports which will embody the results of the 
Commission’s deliberations. The company were 
pleased in obtaining the services of Professor W. C. 
Unwin, F.R.S., Professor of Engineering at the 
Central Institution of the City and Guilds of 
London, who has naturally, as professor of engi- 
neering, considered many of the scientific questions 
involved, and who is specially acquainted with 
hydraulic engineering. 

It is believed that the importance and novelty 
of the scientific questions involved in dealing with 
so very great a volume of water and in distributing 
such an immense power, have had much influence 
with the Commissioners in leading them to co-ope- 
rate with the Cataract Company in this inquiry. 
What is done at Niagara will probably influence 
the plans adopted for the utilisation and distribu- 
tion of power all over the world. And the selec- 
tion of the best methods has fortunately proved to 
bea problem attractive to the very eminent scientific 
men who have consented to act in the matter. 





MODERN FRENCH ARTILLERY. 
No. XXXVI. 


Gun CARRIAGES, 


THE manner of mounting ordnance, other than 
field artillery, is a problem, second in importance 
and complication only to the design and construc- 
tion of the guns themselves. Especially for naval 
purposes the question presents serious difficulty, 
for on board ship not only is available space 
reduced to the narrowest limits, rendering the 
reduction of recoil to a minimum absolutely neces- 
sary, but special care has to be taken to reduce, as 
far as possible, the shock that results from firing 
heavy charges, and which may easily prove dis- 
astrous to the comparatively light structure that 
serves as a foundation for the gun and its carriage. 
For land purposes this latter difticulty, at all events, 
does not exist, nor is it usually necessary to reduce 
the recoil to an absolute minimum. The principal 
requirements for an efficient naval mounting are 
strength combined with relative lightness ; ease in 
manipulation ; appliances for absorption of shock ; 
means for utilising the energy of recoil ; and efti- 
cient mechanism for training the gun in both 
directions. 

We shall endeavour in this and following articles 
to show how these various conditions have been 
complied with in the standard French practice, 
and for the sake of comparison we propose briefly 
to give here some of the leading characteristics of 
English methods taken from an official source.* 

We will take first, as an example, the 9-in. gun 
(muzzle-loading) carriage of the ‘‘Sultan” type. 
The carriage consists of two long low brackets of 
wrought-iron plates, with cast-iron frames, connected 
by a bottom plate, and by end transoms, their con- 
nections making a kind of well frame. Rollers, 
front and rear, are mounted on axles set in the 
brackets. The compressor device is shown in Fig. 
390, page 356. It is known as the ‘‘bow” compressor 
and comprises on each side of the frame a cramp a 
pivotted by a pin to an iron bracket on the out- 





* “Treatise on Military Carriages.” 





side of the frame, and so arranged that the inner 
side of the cramp passes through to the interior of 
the frame. To the inner end the plate B is hinged, 
and the outer end is formed to receive the adjust- 
ing screw C, controlled by the wheel D which is 
notched to engage the pawl E for holding it. The 
wheel is fitted with two handles by which it can be 
turned, and on it is an arc graduated from 1 to 17, 
by which the degree of slackening is indicated. On 
each side of the upper carriage are fastened two 
brackets that carry the compressor plates ; there 
are three of these, F F F ; the inner ones are made 
with a regular taper, while the outside one is 
thicker-.and of the section shown in the figure. 
The inside bar rests against the wood packing G, 
and the others are separated by distance bars as 
shown. The pressure screw C takes its bearing 
against the centre of the outer plate, and the plate 
B rests against the wood packing on the inside of 
the frame. By tightening the screw C the various 
parts of the compressor are jammed more or less 
closely against the sides of the fixed carriage and 
so resist the action of recoil; the gun is run in 
and out by chain gear. This type of compression 
may be regarded as obsolete. 

A standard form of Vavasseur mounting for 6-in. 
breechloading guns is illustrated by Figs. 3910397. 
It consists of the upper carriage A A formed of two 
separate steel castings, each of which contains one 
of the hydraulic brake cylinders. These castings 
are strongly braced together by a front plate, and 
by a steel plate at the bottom, on which buffers are 
bolted that deaden the shock on running out the 
gun, by striking against stops on the underframe. 
Clips cast in one piece with the upper carriage hold 
the latter in position by clipping the inner side of 
the underframe. The general arrangement of the 
brake is shown in the illustrations ; it isso disposed 
that while one piston-rod isin tension during recoil, 
the other is in compression. The cylinders are 
connected at the rear by a copper pipe, and during 
recoil the oil flows from the left to the right-hand 
cylinder, so that as the piston-rod of the former 
enters, that of the latter leaves its cylinder. In 
bringing the gun back to firing position a reverse 
flow takes place. As shown in Fig. 392, a valve 
D is introduced in the pipe, which checks the flow 
of the liquid, and keeps the return movement of the 
gun under entire control. The cylinders are lined 
with steel tubes, in each of which a spiral groove is 
cut, making one turn in 257 in. The arrangement 
of the non-return valve D is shown in the section, 
Fig. 393. The casing is screwed into the rear end 
of the right cylinder ; as will be seen, communica- 
tion with the pipe connecting the two cylinders is 
by means of the chamber N, and communication 
with the cylinder to which the casing is screwed is 
through the upper chamber P. Connection between 
these chambers is effected by the non-return valve 
A and the by-pass Q. To the top of the former 
valve is screwed the cylinder R, in the centre of 
which is the stem B ; the cylinder contains a spring 
as shown. The top of the valve-box is closed by 
a plug screwed at its lower part to receive the 
adjusting gland G, which limits the rise of the 


valve B; a leather packing, gland and cap, are. 


placed at the top of the plug D. The upper 
part of the by-pass valve Q is screwed into 
the gland S, and the top is finished square to 
receive the lever T. When the oil with which 
the brake is charged is compressed by the force 
of recoil, the pressure is sufficient to raise the 
valve B and open communication with the right- 
hand cylinder. The movement of the gun ina sea- 
way is insufficient to lift the valve, and by closing 
the by-pass valve Q, the gun is held fast. To run it 
out all that is necessary is to open the valve when 
the oil flows from the right cylinder by the passage 
O into the chamber N, and thence to the left 
cylinder. The piston-rods of the brake cylinder 
are keyed to the heads at the end of the under- 
frame ; these keys can be turned so as to shift 
round the pistons in the cylinders, and thus in- 
crease or reduce the length of recoil, which has a 
maximum of 42 in., but which is generally kept 
between 37 in. and 40in. An idea of the regu- 
lating arrangement can be obtained from a descrip- 
tion of that adopted in the Vavasseur hydraulic 
brake for the 4-in. breechloading gun. The piston 
for each cylinder is of the form shown in Fig. 394 ; 
around it are four curved grooves or openings for 
the oil to pass. A metal ring called the rotating 
valve, Fig. 395, fits on the piston-rod just in front 
of the piston, against which it is held by a nut, but 
it is free to revolve. As will be seen, the form of 
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the slots in this valve differs from those of the 
piston ; there is also a projection at one part of 
its periphery that enters the spiral groove in the 
liner of the cylinder. As the gun recoils, carrying 
the carriage back, with the brake cylinder moving 
over the pistons, this spiral groove forces the valve 
to turn, and thus the openings for the oil to pass 
are continually being varied to correspond with the 
changes in the pressure. 

The form of elevating gear attached to this 
mounting is shown in Fig. 391. It consists of a 
steel arc d, cast with internal teeth and rigidly 
bolted to the gun. Into this gears a toothed wheel 
e with 33 teeth, and which is in gear with a 12- 
toothed pinion. The spindle of this pinion passes 
through a bearing in the left bracket of the carriage ; 
on the outer end of this spindle is a wormwheel, 
and between the latter and the pinion are a 
series of friction rings made alternately of soft 
metal and steel. Feathers on the spindle fit in the 
keyways of the metal rings, and the feathers on the 
steel rings fit in keyways onthe wormwheel. Thus 
the soft metal rings always turn with the spindle, 
while thesteel ringsalways turn with the wormwheel. 
At the end of the spindle is an adjusting nut, by 
turning which sufficient friction is obtained for 
training the gun, but when the gun is fired, the 
shock causes this brake to slip. As will be seen 
from Figs. 391 and 392, the spindle on which the 
worm is mounted is carried back to the rear of the 
carriage, where it is supported by a bracket, and 
terminates in the handwheel a. The underframe 
consists of two side steel frames, strongly con- 
nected by transverse bracing. Recesses in the 
upper face of the frames provide for the reception 
of seven rollers on the left-hand side, and five on 
the right-hand side ; these rollers are about 8 in. in 
diameter, and the weight of the gun and carriage is 
carried upon these, except in front, where the top 
of the side frames is slightly raised. As shown in 
Fig. 392, this underframe is carried both in front 
and rear by four pairs of steel rollers, 10 in. in 
diameter, mounted on spindles that run in 
brackets bolted to the bottom of the underframe. 
Roller paths, as shown, are bolted tu the deck of the 
ship. To the forward part of each underframe is 
pinned a bracket shown in Fig. 391, and to an 
enlarged scale, Fig. 396. The lower end L of this 
bracket engages in the underside of a check rail 
bolted to the deck. A bent bar P passes through 
the bracket and carries a horizontal roller R. The 
horizontal training gear is shown in Fig. 391 and in 
detail by Fig. 397. A casing C is secured to the 
underframe in the position shown in Fig. 391 by 
means of the bracket A. This casing contains the 
vertical shaft F, and at its lower end, beneath the 
casing, is the worm H which actuates two wheels 
that gear into a curved rack fixed to the deck. At 
the top of the shaft F is the double-bevelled pinion 
M, driven by a wheel O mounted on the spindle of 
the handwheel G, while there is a second bevel 
wheel N gearing into the upper part of the wheel 
M. The handwheel G can be shifted so as to drive 
either O or N, according to whether speed or power 
is required. The long screwed shaft shown at the 
side of the underframe, Fig. 391, is used for run- 
ning back the gun ; this screw operates a large nut 
attached to the upper carriage, and which can be 
instantly thrown in or out; provision is made for 
preventing any injury to the screwshaft from 
recoil. The shaft is worked by a lever that is 
fitted to the square end. 

The requirements of the service in all branches 
of modern artillery have led the constructors of 
gun mountings to design new types which differ 
very largely from the older patterns, such as the 
central pivotting carriage by which the gun can be 
laid at any point around a complete circle; the 
forward pivotted carriage intended for board ship 
or embrasures ; this carriage allows the opening in 
the parapet or the port in the ironclad protecting 
the gun to be reduced to very small dimensions ; 
the turret mounting in which the piece is free to 
pivot around a bearing beneath the chase; the 
eclipse mounting which at the moment of fire and 
by the action of recoil, throws back the gun under 
the protection of the parapet behind which it is 
placed. It is, of course, evident that the details 
of construction for all these general types may be 
considerably varied, each constructor having his 
own views as to the arrangement of the hydraulic 
brake, the training mechanism, &c. It naturally 
follows that the standard gun mountings of 
different countries have not the same degree of 
efficiency and are open to more or less criticism. 


Thus it is urged against the Krupp naval carriages 
that they are heavy, take up unnecessary space, 
and are difficult to handle; the brakes, which are 
placed very low down, are controlled by valves 
loaded with springs, the operation of which is 
not always regular or even reliable. It is also 
urged that the carriage itself during fire is exposed 
to very considerable reversing strains. In like 
manner the De Bange mountings are clumsy and 
ditticult to manage. In the so-called swan-neck 
type, the reversing strains are very consider- 
able, and nearly all the different parts are exposed 
to bending or twisting stresses, instead of being 
wholly in compression or in tension. There is no 
doubt that the Vavasseur carriage, as originally 
designed, was in all respects the best, and since 
that date a great many improvements and modifi- 
cations have been added which have made it a still 
more reliable and eftficient system. Mr. Vavasseur 
was the first to introduce the principle of variable 
orifices in the hydraulic brake, so as to maintain a 
uniformity of pressure throughout the whole of 
the recoil; the distribution of strains in the 
Vavasseur carriages and of the metal which has to 
resist them, leave little to be desired. It was a 
natural consequence that M. Canet, having gained 
his first knowledge of gun carriages when en- 
gaged in designing them for Mr. Vavasseur, 
should have adhered to principles which were 
evidently sound; it was also natural that he 
should introduce considerable alterations in detail 
which have, in the end, resulted in what may be 
considered as new types, that work with remark- 
able regularity and ease. Each different class of 
carriage manufactured by the Forges et Chan- 
tiers de la Mediterranée is especially designed 
for the nature of gun and calibre to which it is to 
be adapted. We shall describe the various types 
in sufficient detail to give an idea of what may be 
regarded as the most advanced French practice. 

Several modifications of the Canet system have 
been already illustrated in our description of the 
lighter calibres, and others will be added in noticing 
heavier natures for naval purposes and for coast 
defence. Meanwhile we may refer to the perspec- 
tive views, Figs. 398 and 399, page 357, which give a 
good idea of the mountings for the heavy guns of the 
Marceau. These views show the upper carriage and 
the manner in which the clips embrace the flange of 
the heavy underframe ; the trunnion around which 
the latter is raised and lowered by a hydraulic 
cylinder for elevating the gun, and the manner in 
which the gun is held in the carriage by clips that 
enter slots cut in the rings and secured by keys. 
The hydraulic brake cylinders are not in place but 
their position is indicated in Fig. 399; the gun 
shown on the right-hand side of this figure is one 
of the French naval standard pattern. 





THE BRITISH ASSOCIATION, 
(Continued from page 348.) 
PuysicaL Papers. 

Section A, Mathematical and Physical Science, 
is always the busiest section of the British Asso- 
ciation. The Leeds meeting was not particularly 
important nor overcrowded with members or 
papers ; and there was time left for the habitués 
of most of the sections to visit a few of the many 
works of Leeds and district thrown open to the 
inspection of members during the meeting. But 
the conscientious attendant of Section A had all 
the less chance of studying applied science in 
this most instructive manner, as the presence of 
two champions of the Dissociation Theory, Pro- 
fessors Ostwald, of Leipzig, and Van’t Hoff, of 
Amsterdam, more than once summoned him to 
Section B, Chemical Science; and there are always 
other borderland papers’ referring to the ground 
common to both physicists and chemists and 
equally interesting to both. The third great dis- 
sociationist, Professor Svante Arrhenius, of Stock- 
holm, had been expected, but was prevented from 
coming. In his absence Sweden was represented 
by Professors Fahlbeck, of Lund, and Petterson, 
of Stockholm; France by MM. Collignon and 
Mascart; Belgium by Professors Dwelshauvers- 
Déry, of Liége, and Gilson, of Louvain; Germany 
by Dr. Ahrens, of Breslau, Dr. Pauli, of Héchst, 
near Frankfort-on-the-Main, both chemists, and 
Professor Ostwald already mentioned ; Italy by 
MM. Maffeo Pantaleoni, of Bari, and Cesare 
Tondini de Quarenghi, of Bologna Academy ; the 
United States finally by Professors Barker, of 





Philadelphia; Dunbar, of Harvard; Hadley, of 


Newhaven; W. Woolsey Johnson, of Baltimore; 
Pattersen, of Kentucky State College; Rotch, of 
Blue Hill Observatory, Readville, Mass.; and 
Rowland, of Johns-Hopkins University, Baltimore. 
Professor Rowland is so regular and so well known 
an attendant at the British Association meetings 
that one hardly looks for his name among the 
foreigners’ list. How this list is made up is, by 
the way, not so quite clear; thus, for instance, Pro- 
fessor Du Bois, of Berlin, not lacking in distinction 
though little advanced in years, figures among the 
members. 

Seventy-six papers were brought before Section 
A. Though two or three of these have been taken 
as read, this number may stand, because several 
numbers were of a multiple character, comprising 
two or more papers. The great attention claimed by 
electricity is indicated in the general scheme of 
arrangement of papers proposed by the sectional 
committee. 

Thursday : President’s address ; reports ; papers 
on general physics. 

Friday : Discussion on electrical units ; papers on 
electricity and magnetism, chiefly theoretical. 

Saturday: Sub-section I., Mathematics. Sub- 
section II., General physics and electrolysis. 

Monday: Spectroscopy ; astronomical physics, 
meteorology. 

Tuesday : Report of Electrical Standards Com- 
mittee ; papers on electricity. 

Wednesday ; Reports and papers on miscella- 
neous subjects. 

With seventy-six papers covering such a wide 
range, it is not astonishing that the section had to 
sit from eleven till past three on four days ; to sub- 
divide into a physical and a mathematical section 
on Saturday, discussing from ten till almost two, 
and to commence again at ten on Wednesday in 
the hope—which was, of course, not realised— 
of finishing before the hour of the meeting of the 
general committee, one o’clock. The address of Dr. 
J. W. L. Glaisher, F.R.S., of Trinity College, 
Cambridge, moreover teaches us that even pure 
mathematics belong to those sciences with whose 
progress it becomes more and more impossible to 
cope. That a chemist can only be expected to be a 
specialist in some special branch of chemistry, and 
that a physicist, an electrician, for instance, may be 
pardoned for not finding time to follow Mr. 
Jansen’s spectroscopic researches, is generally ad- 
mitted. And here in this address, to which we 
now briefly refer, we hear a pure mathematician 
make the same admission for those devoted to the 
study of pure mathematics. 


Pore MATHEMATICS. 


Dr. Glaisher—the son of Mr. James Glaisher, 
F.R.S., who, together with Mr. Coxwell, in 1861, 
might have looked at our earth from an elevation 
of 37,000 ft. if he had not been unconscious—is a 
scholar, and his address was scholarly and couched 
in high flowing language. Jt was unfortunate, he 
said, for his audience that his own subject should 
be at one extreme, not only of those dealt with 
by the section, but even of the still greater range 
covered by the Association. Mr. Glaisher did 
not inform his hearers as to whether or not 
he regarded this extreme as the superior one. 
If he had claimed the position of superiority 
there would have been nothing but ready assent 
in the section and no dissent in the other sections, 
as everybody now understands the absolute neces- 
sity of mathematical knowledge for the study of 
any science, no matter what branch. Now Dr. 
Glaisher does not undervalue the interest of those 
branches of mathematics which we owe to the 
mathematical necessities of physical inquiry. But 
he wishes to advocate the study of pure mathe- 
matics as such, though not by the masses, and that 
this study should be pursued and conducted ina 
more logical and coherent manner. Pure mathe- 
matics do not consist only of algebra and differential 
and integral calculus, &c., but comprise all the 
abstract sciences which do not rest upon experi- 
ment in the ordinary sense of the term, and 
whose fundamental — are derived from ob- 
servations so simple as to be more or less axiomatic. 
To this class belong the theories of magnitude and 
of position, the former including all that relates 
to quantity, whether discrete or continuous, the 
latter all branches of geometry. The properties 
of functions which have already presented them- 
selves in astronomy or physics, have supplied the 
mathematicians with special tasks. Formule for 





their calculation by means of series, continued 
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fractions, definite integrals, &c., have been obtained ungracious to make an adverse criticism of ageneral original memoirs and short historical notices 
in profusion, numerous theorems of various kinds kind, Dr. Glaisher continued. But he regretted desirable, as no subjects lost more than mathe- 
and applicable to different purposes have been that the writers had had so much in view the im- matics by any attempt to dissociate it from its 
discovered, extensions and developments have mediate application of the principles to the treat- history. One cannot but feel somewhat appalled, 
been made in all directions, and finally the large ment of physical problems. This method might Mr. Glaisher considers, by the enormous develop- 
body of interesting analyses thus accumulated has somewhat shorten the paths of the student, but ment of pure mathematics within the last fifty years. 
heen classified and systematised. But, valuable it could not fail to give an incomplete, if not The mass of investigation, as measured by pages in 
and suggestive as are many of the results and pro- erroneous idea of the relations of pure to applied transactions and journals, is fast becoming bewilder- 
cesses, such a collection of facts and investigations science. Few people, perhaps, he thought, fully ing, and even the mathematician must sometimes ask 
is necessarily fragmentary. We do not find the realise how fragmentary and unsatisfactory is the himself the question, not infrequently put by his 
easy flow or homogeneity of form which is charac- treatment of even the fundamental subjects of pure friends, To what is it all tending? What will be 
teristic of mathematical theory properly so called. | mathematics. Algebra, for instance, being the first the result of it? Will there be an end? The last 
In such a theory, as for example the theory of subject set before the student, has to be adapted question is readily answered ; there can be no end. 
double periodicity (elliptic functions) the subject to the beginner, who at that time is only learning Every great discovery, every real advance, suggests 
develops itself naturally as it proceeds; one group the first elements of the language of analysis. For new fields, displays new paths and highways. This 
of results leads spontaneously to another ; new trigonometry the geometrical definitions of sine wonderful suggestivness is itself one of the marks 
and unexpected prospects open themselves, and we | and cosine are adopted, afterwards a new departure of atrue theory, one of the signs by which we know 
are surprised by the wonderful connections with is made with De Moivre’s theorem, and so on. that we are investigating the actual truths of nature, 
other subjects which unexpectedly start into exist-| Analytical geometry fares best. This course of and that our symbols and formulz express facts 
ence, and by the widely different methods of | study, it is true, includes one theory, that of single quite independent of themselves, though decipher- 
arriving at the same truths. There is a charm in_ periodic functions ; but it is dispersed insuch small able only by their means. The bearing of the 
all this for the really initiated. The majority of fragments that it does not present itself to the mind modern development of pure mathematies upon 
students, however, after mastering a sufticient|asa whole. Later on in his address, Dr. Glaisher physical science will hardly be very direct or imme- 
amount of pure mathematics to enable them to pass returned to this point and remarked that ten years diate. As a rule its subject involves its own ideas 
on to the physical subjects, continue to devote their ago he would have said that even a bad treatise was and its own special analysis, and it can only 
attention to the latter. This is necessarily the better than none; now he feels that any introduc- occasionally happen that analytical methods devised 
case with many of the wranglers, as the first part tion to a new subject written by a competent person for the development of one subject will be found 
of the mathematical tripos includes no true mathe- confers a real benefit on the whole science. Asan appropriate for another. Yet every mathematician 
matical theory. This dictum called forth a warm example of the higher kind of text-book, the want must cherish in his heart the conviction that at 
echo from the audience. Most of the text-books in of which is so badly felt in many subjects, he men- any moment some special analysis may bear won- 
use at Cambridge are so admirably adapted to the tioned the second part of Professor Chrystal’s derful fruit in the applied sciences. For example, 
purpose for which they are intended, that it seems Algebra; and he also thought references to the it is difficult to believe that the present unwieldy 
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treatment of the Lunar Theory is the best that can 
be devised. The rapid expansion of the region of 
mathematics may appear a source of danger to its 
future progress, as it is certainly becoming more 
and more difficult for a mathematician to kee 
himself acquainted with the progress of any branch 
except his own. A further danger arises from the 
various systems of notation which have to be em- 
ployed in the earlier stages of certain researches to 
make any progress at all. But we hope that the 
increased knowledge of principles and the resulting 
improvements in the symbolic language will always 
enable us to grapple satisfactorily with the difti- 
culties resulting from the mere extent of the sub- 
ject. 


As regards the position of pure mathematics in | 


this country, Dr. Glaisher holds that there is more 
ground for congratulation than there has been at 
any time in the last hundred and fifty years, and 
that we are far removed from the state of affairs 
before the days of Cayley and Sylvester. Yet we 
cannot point to any distinct school of the pure 
sciences corresponding to the Cambridge school of 
mathematical physics ; and the old saying that we 
have generals without armies is as true as ever. 
But a school must grow up gradually; and Mr. 
Glaisher himself does not wish to obtain more 
recruits for the pure sciences at the expense of the 
applied. The numerous republications in a collected 
form of the writings of the greatest mathematicians, 
now republished by the University of Cambridge, 
are a hopeful sign. Notable amongst these is the edi- 
tion of Cayley’s works, in the lifetime of its author, 
securing the inestimable advantage of his own editor- 
ship. Besides the universities, there is one much 
younger body, whose services to pure sciences must 
not be passed over in any survey, the London Mathe- 
matical Society, which, after twenty-five years of 
existence, holds a position among the scientific insti- 
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Gauss published his ‘‘ Disquisitiones Arithmetical,”’ 
being thus thirty years older than the Theory of 
Elliptic Functions, based upon Jacobi’s ‘‘ Funda- 
menta Nova” of 1829. The latter has found a con- 
genial home in England ; the former is still without 
a text-book, although one has only to glance at the 
ordinary periodicals to see how singular a charm 
problems of this kind still continue to exert. But 
the apathy of so many years may lead to a splendid 
awakening, Dr. Glaisher concluded. 

Lord Rayleigh in proposing a vote of thanks drew 
attention to the characteristic point that the section 
had listened for three-quarters of an hour toa most 
attractive mathematical discourse without formule 


| and symbols; and he fully concurred in Dr. Glaisher’s 


view that the mathematical text-books fail in gene- 
rality and systematic and logical arrangement. Sir 
William Thomson, in seconding the vote, wished to 
express how grateful we must be for what mathe- 
matics had done for physics. 

We propose in the whole to take the papers in the 
order in which they were read ; in a few instances, 
however, it will be more convenient to deviate a 
little from this arrangement. We thus commence 
with the papers brought before Section A on Thurs- 
day, September 4. 


Exectro-Optics. 

The report of this Committee, consisting of Sir 
W. Thomson, Professor Riicker, and Mr, Glaze- 
brook, appointed to co-operate with Dr. John Kerr 
in his researches on electro-optics, could only speak 
of the preliminary stage of the experiments. The 
first trials were made last winter, but were without 
effect owing to unexpected and serious defects in 
the new plate cell. The Committee look forward 
to a full report next year. 


REFRACTION AND DISPERSION IN CERTAIN METALS. 
An account of these very interesting and delicate 


tutions of the world that the most sanguine would | researches of Professors Kundt and Du Bois, of 


scarcely have ventured to predict. 


In his con-| Berlin, was given by Professor Du Bois. The 


cluding remarks, Dr. Glaisher referred to the | object is to obtain metal deposits in such thin layers 
Theory of Numbers, which, unfortunately, has|that their refraction and dispersion may be ob- 
little been cultivated in this country. This greatest | served. For this end glass plates about 4 in. thick 
and most perfect of all the mathematical theories|and 1 in. wide are first platinised by applying a 


may be said to date from the year 1801, when’ paste of oil and platinum chloride to the plate and | 





heating it; the resulting platinum has a thickness of 
from ten to twenty-millionths of a millimetre, and 
gives the plate the appearance and transparency of 
slightly smoked glass. On this platinum a deposit 
of the respective metal is formed by placing a drop 
of its salt on the surface and dipping a platinum 
electrode into it. A sort of metallic meniscus 
forms, with plane parallel and prismatic portions 
of small dimensions. These are tested by means 
of a Gauss eyepiece ; out of twenty plates perhaps 
one may be fit. The plate, with the exceptions of 
these parts, is now covered with a black varnish, 
so that we obtain a dark opaque plate with, say, four 
grey-brown translucent windows of the metal, which 
was mostly either iron, nickel, or cobalt in these 
investigations. The piece is then put on the platform 
of a spectrometer and examined both by means of 
normal and oblique rays, emanating from an incan- 
descent zirconia burner. The refractive indices of 
silver, gold, and copper prove to be less than one, 
so that the light would travel faster than in vacuo 
and the refraction increase from red to violet. The 
refractive indices of iron, nickel, and cobalt rise to 
about 1.5; and there is here a decrease from the 
red to the violet. For these investigations no 
hypothesis of any optical theory was made. The 


|three metals of the iron group would appear to obey 


Snellius’ law of refraction for rays passing into air 
at a small angle ; for greater angles of inclination 
there seems to be a deviation from this law. 
Cobalt behaves like iron, nickel has a smaller 
refractive index and differs rather. The paper was 
highly appreciated, and Mr. Glazebrook expressed 
his admiration for such measurements which one 
would hardly consider possible ; whilst Sir William 
Thomson remarked that the work done in Kundt’s 


|laboratory at last enabled us to learn something 


about the optical properties of metals. The appa- 
rent deviation from the law of Snellius, he said, 
might be misunderstood ; his law really proceeded 
on a different basis. 


Contact ELECTRICITY AND THE MULTICELLULAR 
ELECTROMETER. 


Sir William Thomson introduced this paper by 
stating that the existence of contact electricity of 
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strong metals absolutely removed from possibility 
of chemical action, a subject formerly much dis- 
cussed, was now thoroughly admitted, and that 
most of its natural history was well known. This 
statement may perhaps not be accepted by all 
»hysicists. The question was fully discussed at the 
fontreal meeting in 1884; and many then sided 
with Professor Schuster, who rejected all conclu- 
sions based upon experiments in a so-called vacuum, 
because nobody had ever obtained a vacuum. Some 
electricians, we fancy, still adhere to this view ; and 
another paper read the same day by Mr. Swinburne 
questions the high vacua which have been claimed 
by various experimenters. Sir William’s multicel- 
lular electrometer may be likened to a quadrant 
electrometer. In a cylindrical box twenty cells are 
arranged like shelves above one another, ten on 
each side. Between these cells play nine needles, 
the cells of one side acting on one end of each 
needle, and those of the other side on the other 
end ; and the needles are all mounted above one 
another on a stem which hangs by a fine platino- 
iridium wire. The needles are shaped like the 
needle of a quadrant electrometer and are made of 
aluminium. They are all connected through their 
fine wire with the outside case of the instrument 
which is of one of the metals between which the 
difference of potential has to be measured. The 
otlier metal is that of the cells, all the cells being 
connected, but insulated from the case. Now if 
all the cells and the needles as well consist of 
polished aluminium no difference of potential 
should nor can be observed. Nor could any dis- 
' tinct difference be found when the cells were of 
brass and the needles of aluminium. If, however, 
the cells and the plates are charged with 100 volts 
then you apparently get 1003 volts when the 
needles are positive and the cells negative, and 99} 
when the connections are reversed, Sir William 
anticipated that, but could barely detect ,'5 volt 
difference, when the plates were not specially 
charged. Recently his attention was called to 
these points by a former assistant of his, Mr. 
Rennie, now of the Board of Trade testing 
laboratory, which has been established under 
the superintendence of Major Cardew. In experi- 
ments made at frequent intervals for about six 
weeks, Mr. Rennie observed doubled differences 
amounting to .5 and .6 volt. There was evidence 
of a slight decrease in the error, and it is not at all 
impossible that the error may diminish in the course 
of time when the initial state of polish may have 
become toned down. For Sir William holds that 
the high polish is essential for these differences, 
the aluminium being then positive to brass as zinc 
is to copper, and that the first instruments did not 
show the result, because they were made with un- 
olished pieces that had been tossed about in the 
Piaaaes. The force due to this difference, when 
the metals are simply connected, bears to the force 
due to it when a difference of 100 volts is main- 
tained between them, the ratio of (})? to (100+ 3) 
— 100%, or approximately 1 to 800. When the in- 
strument was subject to damping by water vapour, 
the difference was rather augmented. In the short 
discussion which followed this paper, Professor 
Fitzgerald remarked that he had given a warning 
that errors of this kind might arise. 

Two papers dealt with air pumps. 


HicH Vacva. 


Mr. W. A. Shenstone exhibited ‘‘some new 
vacuum joints and taps,” clever little pieces of glass 
blowing. He surrounds the tap by a cup partially 
filled with mercury, and further cups the tap once 
more inside by fitting a tube over it. A further 
improvement provides both this tube and the tap 
with a slit, the two slits fitting into one another 
at a certain position of the tube; whereupon the 
mercury in the cup may rise. Another device 
concerns an ordinary plug with a channel bored 
through its lower end. If a listle air should collect 
down below in the seat of the tap, this air might 
escape whilst the tap is being turned and lifted. 
If, however, a hole is drilled in the plug to join 
the channel, this air will pass away through the 
channel. As lubricant, Mr. Shenstone recom- 
mends syrupy phosphoric acid, as he remarked in 
reply to Mr. Swinburne, who read the other 
paper, ‘“‘ Notes on High Vacua.” In 1887 Mr. 


Swinburne, in a series of articles on ‘‘ Incandes- 
cent Lamp Manufacture,” had called attention to 
the great superiority of the Geissler over the 
Sprengel form of mercury pump. Several kinds of 
Sprengel pumps were successively connected to a 





Geissler and both worked at the same time. The 
Sprengel invariably stopped taking air down before 
the Geissler, which, in fact, never stopped, and 
never indicated a perfect vacuum. The merits of 
the Geissler have probably been so underrated 
because it needs the greatest care to secure perfect 
dryness of the bulb of the valve. Traces of water 
vapour, and perhaps even air, condense and collect 
under the floating valve, instead of lifting it and 
going through. About a century ago Davy showed 
that if the mercury were allowed to run up gently 
in an imperfect vacuum, a bubble was left ; but if 
it rose suddenly, it indicated a perfect vacuum, the 
air being condensed against the glass. This small 
condensation Mr. Swinburne had avoided in the 
following way. The main bulb discharged into a 
small chamber sealed by a little Y tube, so that a 
pressure of 73, atmosphere would move the mercury. 
This chamber exhausted into a larger globe, which 
was exhausted mechanically and sealed by a floating 
valve. The small chamber was thus as thoroughly 
exhausted as an ordinary pump could pump it; 
but the pump proper, exhausting into high vacuum, 
could thus work better. The condensed water and 
air could not expand back into it, and the apparatus 
was really two pumps in series. The only draw- 
back was that it needed some pressure to open the 
first valve. The pump has, therefore, been modified. 
The large chamber A (Fig. 1) exhausts into a smaller 
chamber B with floating valve C, B again into G 
with floating valve H, G being. connected to a 
reservoir and mechanical air pump. From Ca long 
thin glass rod passes through A into the lower tube 
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and acts as a guide; within A this rod carries a 
loose sleeve F, a swelling E in the rod fitting into 
the lower end of the sleeve, When the mercury 
rises in A, it lifts F until the lower end catches on 
this swelling E, which closes it. On further rise 
F floats and lifts valve C; the mercury which 
sealed C runs out, and there is a clear passage into 
B. The mercury finally lifts H. When it falls the 
valve C acts again, for the mercury has filled the 
sleeve F over the top, and C is heavy enough to 
sink the sleeve and rod when F is full of mercury. 
This arrangement appears preferable to electro- 
magnetic and all other devices tried. In using a 
pump not more air and moisture should be allowed 
to run through than can be helped. Mr. Swin- 
burne has for this purpose added a sort of 
syphon to his pump, by means of which new 
work may be sealed on without letting in the air 
pressure. It consists of a glass tube R (Fig. 2) with 
two forked vertical branches Land M, the one short 
for connecting on the new tubes to be exhausted, 
the other long for joining to the pump. As arule 
the barometric mercury stands below the forked 
part, so that there is a clear passage between the 
new tubes and the pump. When the mercury reser- 
voir has been saleoh so that the bulb N is filled and 
a tap in R closed, the vacuum in L is broken, and 
the mercury runs up to the new barometric height 
P. Before this was done, the old exhausted tube 
had been sealed off. A new tube is now sealed on. 
This pump is driven by water so as to be self-acting 
for any length of time, a very material advantage. 
The second part of the paper referred to the pro- 
bable inaccuracy of the very high vacua claimed by 
some experimenters. To test high vacua, we use 
either the induction coil, generally employed for 
incandescence lamp work, or the McLeod gauge. 
In the latter case the vapour tension of mercury 
has to be considered. According to Regnault, this 
tension is about 50 millionths of an atmosphere, 





50 M ; according to Professor Ramsay, 25M. In 
any case vacua of 1 M and even .005 M, which some 
experimenters pretend to have obtained, are quite 
absurd. To test this question Mr. Swinburne 
attached two McLeod gauges to the same pump, 
and let them communicate till a fair vacuum was 
reached. Then he sealed one gauge up by raising 
the mercury, and by lowering the mercury now and 
then let them communicate again periodically. By 
this arrangement, one gauge might have but little 
mercury vapour and show a good vacuum ; whiist 
the other would have air at the same pressure and 
indicate a pressure about equal to the vapour ten- 
sion of mercury. The readings obtained varied in 
an extraordinary manner ; the open gauge regis- 
tering 2 or 3 M, for instance, the closed one 60 M, 
and the least difference in temperature made a large 
difference in the readings. Mr. Swinburne then 
had the idea of trying for a gauge an alloy of potas- 
sium and sodium, which is liquid and would absorb 
mercury vapour. There was, however, danger of 
explosion if moisture were present. Then a fusible 
alloy was tried, which gave 13 M as vapour tension 
of mercury. Whether this figure be correct or no, 
it is clear that the vacua of .01 M and higher are 
inaccurate by hundreds and thousands per cent. ; 
and that the beautiful conclusions as to the ‘‘ Fourth 
State of Matter” based upon such investigations 
are fragile. This same vapour tension difficulty 
prohibits the use of hydrocarbons as lubricants. 


A LANTERN For Crass-Room Work. 


Professors Barr and Stroud showed their ‘‘lan- 
tern for class-room work,’ which combines several 
neat and novel devices, and promises considerably 
to facilitate and to popularise the use of lantern 
slides. The ordinary lantern of the lecturer 
necessitates a darkened room and an assistant, both 
awkward requirements for the class-room. This new 
lantern is manipulated by the lecturer himself, 
the room has only slightly to be darkened in day- 
time, and not at all at night; the latter, however, 
only if the room is illuminated like the class-rooms 
of the Yorkshire College at Leeds, where this lan- 
tern has now been employed not only for lessons in 
chemistry, physics, dyeing, &c., but also for history, 
geography, and even classics. The screen is fixed 
above the blackboard, a little inclined, and incandes- 
cence lamps are attached to the ceiling in such a way 
that the lecture table and also the board are well 
illuminated whilst the screen remains dark. Fur- 
ther advantages are that the slides need not be large 
at all, and that they can be quickly and cheaply 
supplied. That very short notice suffices, was 
demonstrated on the occasion of the lecture which 
Sir Benjamin Baker delivered on the Forth Bridge 
at the college some time ago. The lantern con- 
tains a short-focus lens and a mirror inclined at 
45 deg., which may be tilted to project either in 
the horizontal or in the conneih plane. When 
illustrations have to be photographed from books 
or loose papers, the difficulty is to get these in 
proper position. Messrs. Barr and Stroud have 
therefore constructed a special bookholder, a frame 
with two sliding boards at the back. The book is 
hung over this frame so that the diagram faces the 


camera. Everything, the camera and the movable - 


boards, slide on scales, so that if the width of the 
diagram has been measured, the same fitted in the 
bookholder, and the camera approached to the cor- 
responding distance, the Jens is exactly opposite 
the centre of the diagram and the latter in focus. 
The photographing may then begin, two argand 
burners supplying the light. A very clever parallel 
motion insures that the camera is raised in the 
vertical line only, without deviating to the right 
or left. This parallel motion, which was presented 
to Section G in a special paper, comprises two 
pairs of parallelogram plates, wooden boards, 
which fold up along the side which is common to 
each pair, these two common sides remaining always 
at right angles to one another. 

A pretty lively discussion followed the reading 
of this paper. Several speakers use lanterns with- 
out darkening the room, Professor Lodge employ- 
ing a very translucent screen about one yard square, 
behind which the lantern is placed. For illumi- 
nation, Professor Barrett recommended the very 
short arc of two carbon pencils almost in contact, 
with a current of three or four amperes. Dr. 
Jacobs, of Leeds, testified to the great convenience 
of the lantern and its camera, which enabled the 
lecturer to show not only the usual antiquated 
slides, but new diagrams and designs. Professor 
Fitzgerald hoped that the lanterns would soon be 
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in the market as cheap as promised, and that slides, 
and also coloured ones, would be supplied to uni- 
versities and colleges. 


DEFECTIVE CoLouR VISION. 


Lord Rayleigh has recently had under observa- 
tion some cases of defective colour vision which 
prove, what seems only natural, that we cannot 
simply distinguish trichromic and dichromic colour 
vision, as has sometimes been done. Normal 
colour vision is trichromic ; colour-blind people 
have dichromic vision. If we have black, white, 
blue, red, green, we can match two against three. 
For dichrom’c vision we want only four colours ; 
for instance, those mentioned without white. For 
ordinary purposes the wool test will suffice ; 
if not, we recur to spinning discs, two concentric 
discs, the one over the other, the inner one con- 
sisting of sectors of different colours, the outer one 
showing ring portions. The discs are made of 
coloured cardboard, and have a radial slit, so that 
we can make up any combination we like, e.g., 10 
parts of black+45 white+35 green, 100 making 
the total circumference. Sometimes patients prove 
obstinate, and will not say when they consider the 
inner and outer disc matches. Such are examined 
by means of an older apparatus of Lord Rayleigh’s, 
a colour-box with a revolving Nicol; here they 
often commit themselves and discover differences 
of brightness only, where there are evident dif- 
ferences of colour. As an example of a peculiar 
match Lord Rayleigh gave the following : 64 green 
+36 blue=61 black+39 white ; that is a green- 
blue against a grey; another, 82 red+18 blue 
(crimson)=22 green+78 blue. But such people 
are not always consistent in their way ; they will 
make certain matches, but refuse to acknowledge 
others which appear suited for them. One case, 
for instance, first thought to be dichromic finally 
proved not to be so, the sensibility for red not 
being altogether absent, but only impaired. Such 
cases have been little studied as yet. Lord Rayleigh 
further referred to Maxwell’s colour triangle, and 
the position of the black and the dark spot. 


Size oF Drops FALLING FROM A TUBE. 


Mr. W. Binnie had taken great pains to count, 
measure, and weigh the drops falling from a tube, 
and deserves credit for having ventured upon so 
exceedingly difficult a problem. It would appear 
from Lord Rayleigh’s remarks, however, that such 
experiments do not permit of any general conclu- 
sions. The tube soon becomes wetted outside 
and the phenomenon does not proceed regularly. 
M. Duprez, in his researches, used cones, the drop 
forming at the point ; there was then, at any rate, 
no question of inside and outside diameters. 


ELectTRICAL UNITS—THE OHM. 


The discussion on electrical units, as announced 
for Tuesday, included two papers, Mr. Glazebrook’s 
** Recent Determinations of the Ohm,” and Pro- 
fessor Jones’ ‘‘ Suggestions towards a Determina- 
tion of the Ohm.” Mr. Glazebrook, F.R.S., one 
of the secretaries of Section A, who acted as 
recorder in the absence of Mr. Baynes, condensed 
his remarks to one of his truly masterly réswmeés. 
Professor Jones, however, was little inclined to 
entertain the mild hints of the President as to the 
advanced hour and the long list of important papers 
to follow, and would not spare the section any of 
the details of his work. A real discussion of elec- 
trical units hardly took place, the remarks having 
to be confined to the ohm. Mr. Glazebrook con- 
sidered the time very opportune for a preliminary 
discussion on the electrical units, as the Congress 
will have to meet again shortly, and as three 
eminent members of the Paris Congress of 1886 
were at present in Leeds, Professors Mascart, 
Barker, and Rowland. Since 1882—to omit 
the few earlier determinations—many deter- 
minations of the mercury unit, that is to 
say, of the electric resistance of a column of 
mercury of 1 square millimetre section, and 100 
centimetres length, have been made, and the 
results are fairly concordant. The chief in- 
vestigators are Rayleigh, Wiedemann, Mascart, 
Rowland, Kohlrausch, Glazebrook, Wuillenmeier, 
Strecker, Salvioni, and Hutchinson. Rayleigh’s 
number seems a little too high, perhaps because the 
standard resistance coil F upon which he based his 
measurements has changed since—as we shall see 
lower down—and may not have been normal then ; 
Lord Rayleigh afterwards admitted this possibility, 
but he is not convinced. Mascart’s figure is also high, 





and for similar reasons probably ; Strecker’s and 
Salvioni’s are a little too low, perhaps on account 
of a temperature coefficient which the subsequent 
researches of Rayleigh, of Hutchinson, and of 
Glazebrook proved to have been slightly incorrect. 
Taking all this into consideration, the mean re- 
sistance of the mercury column of 100 centimetres 
length and 1 square millimetre section would be 
0.95348 B. A. units. The concordance for the re- 
lation between the B. A. unit and the ohm is not so 
good. Various methods have been employed for these 
determinations, eight and more if we count the 
modifications ; they have been fully discussed by 
Mascart, Rayleigh, and Wiedemann. The first 
method is that proposed by Kirchhoff, who mea- 
sured the mutual induction between two coils, ob- 
serving the deflections with reversed currents ; the 
coefticient of induction M has to be calculated from 
the dimensions of the coils, diameter and distance, 
and this constitutes the chief source of error. The 
method has been used by Mascart, Glazebrook, and 
Weber, whose numbers, asalso one of Wiedemann, 
all appear a little too low, perhaps on account of 
the sl silver wire ; also by Rowland, who tried 
to minimise the difficulty above mentioned by 
taking large coils. The second method, Weber's, 
measures by means of two galvanometers the 
current induced by the earth’s magnetism in a 
coil rotated 150 deg. The third method, devised 
by the B. A. Committee, is similar, but keeps 
the coil in continuous rotation and determines 
the current by means of a magnet suspended in the 
coil. This method has been criticised by Wiede- 
mann, on account of the difficulty of levelling 
the apparatus, and insuring the verticality of the 
axis of the coil. The same criticism would, 
however, apply to his own modification. The 
fourth method, suggested by Foster and Lipp- 
mann, also takes a rotating coil, but makes contact 
only at the moment of maximum electromotive 
force, and the electromotive force is balanced by 
that due to an external current flowing through a 
known resistance. Wuillenmeier modified this 
arrangement by substituting a solenoid, 2 metres 
long, 30 centimetres wide, with one layer of wire 
2 millimetres thick, placed east to west, for the 
earth’s induction, with a rotating bobbin of 20 
centimetres width suspended inside ; the latter coil, 
Mr. Glazebrook thought, was too small, and the 
winding of the solenoid an exceedingly delicate 
operation. The fifth method, applied by Weber, 
Dorn, Wild, and Kohlrausch, is based upon the 
damping effect which a coil surrounding a magnet 
exercises upon the motion of this magnet. Lorenz’s 
method, now almost generally regarded as the most 
suitable, follows methods 3 and 4; instead of the 
rotating coil it uses a disc whose dimensions can be 
ascertained with the greatest accuracy. Professor 
Jones’ paper refers to this method which has been 
employed by Lorenz, Rayleigh, and Rowland. 
Roiti and Himstedt returned to Kirchhoff’s method 
and combined the accumulative effects of many 
inductions. Their method does, however, not 
appear to admit of any greater accuracy; nor 
does the eighth calorimetric method. The mean 
of all these determinations would be 106.28, and if 
certain restrictions are made, and especially if the 
one value of Wiedemann is rejected, 106.3. The 
Committee desire to recommend this value 106.3, 
that is, the resistance of 1 ohm is represented by 
the resistance of a mercury column of one square 
millimetre section and of a length of 106.3 
centimetres. There is an urgent need of fixing 
this value. The Standardising Committee wants 
it here in England; and as Professor Barker 
remarked afterwards, America requires it more, 
perhaps, still. The Government took no decision 
after 1884, and did not sanction the ‘‘legal ohm” 
of 106 centimetres, proposed by the Standards 
Committee, on Sir W. Thomson’s motion, for ten 
years. Mr. Glazebrook expressed himself in favour 
of this change, provided the representatives of 
France and the United States concurred. 

Mascart was not present. Professor Rowland, called 
upon by the President, acquiesced. He has re- 
cently finished the renewed determinations of 
the ohm which he has made together with Dr. 
Duncan ; he could not give the exact figures, as he 
had been travelling in Europe the last four months, 
but he thought it was slightly lower than his former 
value 106.32, and he was prepared now to recom- 
mend to the United States to legalise the 106.3. 
In 1884 they had recommended nothing. Professor 
Barker explained the reason of this a little more 
fully. Rowland had then not been ready with his 


work, and the 106 had not sufticiently impressed the 
American Commission. Sir William Thomson also 
repudiated all responsibility for the 106, so that one 
feels somewhat puzzled how and why the 106 was 
adopted ; he himself had been in favour of 106.25, 
but after Siemens had insisted upon a mercury unit, 
it had only been a question of 100 or 106. Lord 
Rayleigh reminded the meeting that the mercury 
unit, although chemical considerations spoke for 
mercury, was not what the practical man wanted; 
he added that the intermediate B. A. unit might be 
dropped, and it was time to determine the equally 
important ampere, which as yet rested only on 
Kohlrausch’s and his own experiments, though the 
problem involved greater difficulties. Mr. Preece 
supported Professor Barker in his renewed appeal 
for naming some unit after Franklin, in fact he 
wished equal honour to the name of Henry ; but 
there seemed to be no particular enthusiasm for 
the ‘‘ Frank” or the ‘‘Hen.” Mr. Preece further 
regretted that the selection of the volt gave us two 
amperes, the theoretical and the practical, and the 
smallunit, the watt. Finally Surgeon-Major Ince felt 
called upon to come to the rescue, although perfect 
harmony existed between the not too numerous 
members present competent to speak, and proposed 
the appointment of a committee, after having in- 
formed the section that the volt suggested a jump. 

The ‘‘Suggestions towards a Determination of 
the Ohm,” by Professor Jones, of Cardiff Uni- 
versity College, are full of interesting details, but 
far too long for our columns. They refer to 
Lorenz’s method, and the suggestions of Mr. Jones 
tend to increase the accuracy of this most pro- 
mising mode. Lorenz rotated a metallic disc in 
the mean plane of a coaxial standard coil. Wires 
touching respectively the centre and the circum- 
ference of the disc are led to the ends of the re- 
sistance to be measured; and the same current is 
passed through this resistance and the standard 
coil. By varying either the rotation of the disc 
or the resistance in question, we may arrange 
matters so as to have no change of current in the 
circuit of the disc and wires joining it to the ends 
of the resistance, when the current through coil 
and resistance is reversed. When this has been 
effected, there is a balance between the electro- 
motive force due to the motions of the disc 
in the magnetic field of the current in the 
standard coil, and the difference of potential 
at the ends of the resistance due to the current 
traversing it. In practice it is not possible to take 
the rate of rotation and coefficient of mutual in- 
duction large enough to make the measured re- 
sistance more than a small fraction of an ohm ; 
and this has been regarded as one of the weak 
points of Lorenz’s method. The absolute unit of 
resistance must in practice be defined by reference 
to the specific resistance of some standard sub- 
stance. As such mercury has been chosen because 
chemists supply it in a purer state than any other 
metal whose conductivity is very materially im- 
paired by the impurities. In the actual determi- 
nations, however, generally some wire resistance 
has been measured, this resistance afterwards 
being compared to that of mercury. The prac- 
tical problem is, therefore, the determination in 
absolute measure of the specific resistance of 
mercury. Lorenz himself directly observed the 
resistance of a mercury column in a glass tube ; 
but the determination of the real length of the 
active column offers great difficulty. Hence Lord 
Rayleigh and others after him preferred to use 
solid conductors, overcoming the difficulty of com- 
paring the resistance measured with a standard 
resistance by a shunt method which gave at once 
B. A. units. When then the B. A. unit has been 
found in absolute measure, a separate investiga- 
tion of the specific resistance of mercury in terms 
of the B. A. unit had to complete the determina- 
tion. Professor Jones now has reverted to the 
direct use of mercury, but as the objections to the 
tube seem unanswerable, he employed a long trough, 
and instead of measuring the distance between the 
electrodes, he kept one electrode fixed while 
measurement was made of the distance moved 
through by the other between two positions of 
equilibrium corresponding to two different rates of 
rotation of the disc. The equilibrium positions 
were taken near the centre of the trough, and the 
movable electrode was rigidly attached to the 
headstock of a Whitworth measuring machine. 
To avoid the difficulty of determining the sec- 
tion with its meniscus surface, he took dif- 





ferential measurements at two different heights, 
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assuming the meniscus at different heights O- 7-85 g 
to be the same. The trough was cut in paraffin e s 
wax contained in a strong casting of iron with out- YF |i O 
side ribs. The channel, 45.3 in. long, 1.5 in. Yar jae 
broad, and 3in. deep, was cut by a Whitworth of. 


lathe and finished by a scraper. Yet calibration 
subsequently revealed that the breadth varied by 








-001 in. ; and it resulted also that paraftin wax, with ,O! 

its high expansion coefticient, .0003 linear, was not AN / 
suitable, - ee the temperature was not allowed aN 

to vary by more than half a degree during the one S 

month of the observations, and that hence a glass =e ‘OW 
or marble trough might be preferable. To collect "00 
and conduct the current from the circumference of ‘\ OO 


the disc a brush of thin phosphor-bronze sheet was 
first employed. The dancing of the galvanometer 
showed how imperfect this contact was. The brush ro 

was then hom kemncde this gave a temporary at 
steadiness of the needle, and led to the adoption of ‘ | 
a brush consisting of a single copper wire, which : 
was perforated, and through which a flow of mer- 

cury was maintained from a cistern of adjustable 

height. Rowland used three brushes, which seems recommending the method of Lorenz with his 
advantageous. Another great obstacle is the want modifications and formule, and a standard wire 
of pry reer in the rotation of aig = Jones | coil of a single layer. 

used an electro motor with heavy flywheel, fed b . 

accumulators and lubricated most Senieil. This tile ee 
is a problem to which engineers might turn their 

attention; Mr. Swinburne made some valuable PR ao apace 8 se re tas cea 
suggestions. As the whole apparatus had been session of this well-known Institution will open on Wed- 














made in the College, Mr. Jones does not wish to nesday next. About 200 classes meet weekly in commer- 
regard his results as final; and he concluded by ‘cial and technical subjects, mathematics, natural, applied, | 





























and mental science, languages, history, literature, art 
music, law, &c. Special classes are arranged for univer- 
sity, civil service, and other examinations. The classes 
are open to both sexes. During the past session the 
students have met with their usual great success at 
various competitions. On Wednesday evenings lectures 
will be delivered in the 1 theatre of the Institution. 


| Amongst those who are already engaged may be men- 


tioned Sir Robert 8. Ball, Dr. Dallinger, Mr. Samuel 
Brandram, M. Max O’Rell, Mr. Clement Scott, Dr. Ren- 
toul, M.P., Mr. Charles Dickens, Mr. J. T. Carrodus, Mr. 
Fred. Vilhers, and Mr. John Thomas. 
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by contact with the steam, and hy this heating the 
air in solution in the water is liberated and driven up to 
the air vessel on the top, whence it isremoved to the 
condenser or atmosphere through the small cock on the 
side of the air vessel. The water in the bottom of 
the heater is then at the boiling temperature due to the 

ressure in the heater and is free from air. In this state 
it has no corrosive effect on iron or steel, and to get it 
into the boilers in this condition a float is placed in the 
lower part which controls the speed by regulating the 
supply of steam to drive the feed pumps ; the level of 
the water is thereby kept constant in the heater and 
the pumps are completely filled with water, 

Figs. 2, 3, and 4 are sectional views of the feeding 
engines which are of the direct-acting type. One of 
their special features is the slide valve of the steam 
cylinder, the details of which are shown on Figs. 5, 6, 
and 7. This is au ordinary three-ported valve kept 
up to the face by the steam pressure. On the back of 
this valve are expansion ports and also ports for ad- 
mitting steam to the ends of the slide valve which 
works into hollow cylinders slipped on the round ends 
of the main slide and held in place by the covers. On 
this flat face the auxiliary slide, which is an ordinary 
D valve, works. This distributes the steam to each 
end of the main slide alternately, and the outer 
edge cuts off the steam entering the expansion ports 
at 8in. from the end of the stroke. The auxi- 
liary valve is worked by levers driven by the piston- 
rod. Fig. 5 is a sectional elevation of the valve, Fig. 6 
is an end elevation in section, and Fig. 7 is an elevation 
of the slide valve. IJK are the steam and exhaust 
ports in the valve, F and H are the steam passages to 
the cylinder, and G the exhaust port on the cylinder 
face. X X are the cylindrical ends which form pistons 
and work into cylinders MM. N is a notch cut in 
these cylinders M, and acts as a by-pass which can be 
opened and closed by turning M by the spindle at 
either end (Fig. 5). AD are the expansion ports in 
the main slide valve, and BC are the steam ports com- 
municating with the ends, with the exhaust port J 
between. The exhaust cavity of the auxiliary slide 
and expansion valve has an exhaust cavity LL on 
Fig. 5, and extending from W to W on Fig. 7. 
The operation is as follows: When the piston 
is at the end of the stroke, the auxiliary slide 
opens the exhaust to one end of the main slide; the 
other end being in this position open to the steam, the 
valve is thrown over until the exhaust is cut off, which 
acts as acushion. In this position the main and ex- 
pansion ports are full open for the return of the piston, 
which moves at a rapid rate until the expansion is 
closed ; then at 8 in. from the end the auxiliary valve 
closes the expansion ports, and the speed is reduced 
towards the end of the stroke, when the auxiliary 
valve opens the exhaust and throws the main slide for 
the return stroke. The expansion chambers are fitted 
with by-passes to admit the steam full stroke. This 
is necessary when starting, as then the cylinders are 
full of water. 

The steam pistons are made of steel and the water 
pistons of gun-metal, the piston-rods being of cold- 
rolled manganese bronze. 

Another special feature is the valve arrangement in 
the water end. The valvesare of the patent group type, 
capable of giving a large opening with a small lift for 
the free flow of the hot water. There are twelve in 
each suction and seven in the discharge seat, thirty- 
eight valves in all. Each pump is perfectly inde- 
pendent of the other, and they are arranged to dis- 
charge to the boilers either through the main or the 
auxiliary feed pipes, so that an accident to one line of 
pipe cannot interfere with the regular supply of water 
to the boilers. 

There are two evaporators (Figs. 8 and 9) capable of 
evaporating 80 tons of sea water per day, for supplying 
the main boiler with fresh water. Their special 
features may be shortly stated thus: They are triple 
effect in action, as the steam admitted to the heating 
tubes is taken from the exhaust of the high-pressure 
cylinder, and the steam raised from the sea water is 
led into the low-pressure receiver, the loss of heat for 
the production of the fresh water being confined only 
to the intermediate cylinder. Therefore, two-thirds 
of the work is saved, which would be lost were the 
steam taken from the boiler direct and the evaporated 
steam put into the condenser, 

A point calling for special mention is the arrange- 
ment for making the tube surface uniformly efficient 
-—-a desideratum where a number of tubes are used. 
The tubes are (J shaped, the ends in the admission 
chamber being open, while the outlet ends are closed by 
plugs or plates having only a small hole as an opening 
to the outlet chamber. The water of condensation is 
again led by tubes through the evaporator before it 
escapes into the hot-well. By this means there isa 
lower pressure at the outlet ends and a constant cur- 
rent is kept up through all the tubes preventing any 
accumulation of air or water, 

Another feature to benoticedis that theexhaust steam 
from the feed pumps and the steam from the evaporator 
is led into the pipe connecting the heater with the 
ljow-pressure receiver, and where there is no auxiliary 





condenser the exhaust from all the auxiliary engines 
on board is led there; thus making all the simple 
engines compound and the compound engines triple- 
expansion. By this simple means considerable economy 
is effected without any extra complication. When 
the feed heater is working the steam goes to the re- 
ceiver, and when shut off, coming into or leaving port, 
it goes to the condenser. Circulating pumps, engines, 
driving fans, refrigerators, or dynamos work steadier 
and with less wear and tear than when exhausting direct 
into the condenser. 





THE ROYAL MAIL STEAM PACKET 
COMPANY’S §.S. ‘‘ CLYDE.” 

THE Royal Mail Steam Packet Company have just 
added to their fleet four large steamers, named respec- 
tively Atrato, Magdalena, ‘Ihames, and Clyde. These 
steamers are practically alike, and of the last built, the 
Clyde, we give deck plans and an engraving of the 
engines. The builders of all four vessels were Messrs. 
Robert Napier and Sons, Glasgow. The vessels were 
specially designed for the West Indian, Brazil, and 
River Plate Service. 

The dimensions of the Clyde are as follows : Length 
over all, 456 ft.; breadth extreme, 50 ft.; depth tospar 
deck, 33 ft. 4 in.; and the gross tonnage is 5650 tons. 
The vessels are of steel, se during their design and 
construction have been specially surveyed by Lloyd’s 
for classification 100 Al. Internally they are divided 
transversely by a number of bulkheads. 

The deck plans on page 368 give a general idea of 
the arrangement of the passenger accommodation, 
which is particularly good, every detail, aided by the 
long experience of the company in tropical service, 
having been considered with special reference to first- 
class enger trade. Ventilation has been most 
earslaly utttadel to in view of the warm climates 
through which the vessels trade. 

For first-class passengers there have been provided a 
dining saloon, music-room, ladies’ boudoir, smoking- 
room, and state-rooms to accommodate 200. Tosecure 

lenty of light and ventilation the dining saloon has 

en fitted on the spar deck (Fig. 2) forward of the ma- 
chinery and boiler casings, and here there is practically 
no vibration. Light is admitted through side windows 
and a well having sycamore balustrade with a cupola 
of etched glass above on the promenade deck. The 
saloon is sufficient in size to dine 108 passengers, and 
with an auxiliary saloon on the deck below, also lighted 
and ventilated by the well, all the passengers may dine 
at the same time. Aft, too, there is a room set apart 
for nurses and children dining. The decorationsin the 
main saloon are in the Italian renaissance style. The 
side walls are of polished walnut, with panels exqui- 
sitely carved by Gambi, of Florence, and havin 
pilasters under the beams. The ceiling is divided an 
panelled, and studded with electric lights. The saloon 
is arranged with small tables, and on each is fitted an 
oil lamp. At either end are sideboards, bookcases, 
&c., while at the forward end is an organ. The re- 
volving chairs and sofas are upholstered with figured 
silk tapestry of a tera-cotta shade, and the side square 
windows have curtains of corresponding colour. The 
carpet is Persian pile. A double staircase, with 
walnut rails and carved teak balustrade, leads 
to the promenade deck. At the top of the stair 
is the music saloon, which is fitted with bird’s-eye 
maple and satin wood, while the sofas are upholstered 
in dark peacock-blue with silk tapestry draping. In 
juxtaposition is a ladies’ boudoir similarly finished. 
The entrance hall for both these rooms is fitted in 
polished mahogany with walnut panels. The first-class 
smoking-room is on the promenade deck abaft the 
machinery. It is fitted in polished mahogany and 
walnut with spar wood seats and circular tables. The 
auxiliary dining saloon on the lower deck is fitted 
with ottomans, &c., so that it may be used asa sitting- 
room. en these public rooms the specimens 
of carved work are very superior, and it may be men- 
tioned incidentally that with the exception of the 
panels in the dining saloon, already referred to, all 
the carving was executed within the builders’ yard. 
The promenade deck (Fig. 1) is entirely reserved for 
the first-class passengers. It extends for three-fourths 
of the length of the vessel, and fore and aft gang- 
ways connect it with forecastle and poop, the latter 
of which is for second-class passengers. On this 
deck there are a number of first-class state-rooms, but 
the great majority of them are on the main deck 
(Fig. 3). These rooms are arranged with special refer- 
ence to ventilation, fretwork and jalousied panelling 
being adopted where desirable, and the passages are 
unusually wide. The rooms are thus airy and are 
made comfortable by attention to details. The sofas, 
&c., are upholstered in Utrecht velvet, and the beds 
have Hoskins’ tent folding spring mattresses. 
Electric light and pneumatic bells are included in the 
fittings. It will thus be seen that so far as embellish- 
ment is concerned these vessels are not behind the 
Atlantic liners, which are considered the finest speci- 
mens of naval architecture. 

So also with the second-class accommodation. It 





includes a dining saloon on the main deck, ladies’ cabin, 
smoking-room, and state-rooms for 200 passengers. 
The saloon is fitted in white, with mahogany mould- 
ings, and the upholstering is in crimson and marone. 
Electric lights and oil lamps, pneumatic bells, and the 
fittings generally, are similar to those in the first-class 
saloon. Everything is so arranged that the second-class 
accommodation may be utilised for the first-class passen- 
gers, the furnishing, &c., being quite as good. Accom- 
modation is provided for 500 third-class passengers, the 
whole of the beds being iron and portable. The entire 

assenger accommodation is heated by steam, and 
ighted by electricity. The comfort of the officers has 
had special consideration, and their rooms are arranged 
in proximity to the parts of the ship in which their 
work is located, as will be seen by reference to the 
deck plans. The commander of the ship, Captain 
Spooner, has under the bridge forward a day cabin and 
a sleeping cabin, finished in a style similar to the 
music saloon. 

The installation of electric light is by Siemens Bro- 
thers. The ship is wired on their usual system 
with distributing boxes. It is a single wire, lead- 
covered, the ship giving the return. The dynamo is 
fitted in the engine-room and is driven by one of 
Tangyes’ vertical engines coupled direct to the dynamo, 
At 200 revolutions the dynamo gives an electromotive 
force of 115 volts with 220 ainpéres, and is sufficient to 
run 354 lights of 16 candle-power. There is a spare 
armature provided in case of breakdown. There are 
six main circuits, and throughout the ship are placed 
36 ten-light distributing boxes. The principal advan- 
tage ofthe arrangement is that there are no joints in 
the system. From the one switch in the box the lights 
are controlled, and as the locus of the light attached 
to the fuze is indicated in the box, it becomes an easy 
matter to ascertain the position of any defect. Some 
of the lights, too, are arranged so that they may run 
independent of the switch, providing a “ee or police 
circuit. The rooms are all fitted with Edison-Swan 
lamps with frosted globes, and there are several cargo 
lamps of four, six, and.eight lights. 

The steam steering gear is by Messrs. Bow and 
McLachlan, of Paisley. It is placed aft on the spar 
deck (Fig. 2). There are two cylinders placed dia- 
gonally and working on one crank, which operates a 
pinion geared to a a4 od wheel on a right and left- 
handed screw placed horizontally. The nuts work on 
guide bars, attached to which are two links connected 
to the crosshead on the rudder post. There are two 
pinion wheels with a clutch for throwing the steam 
gear in and out of connection, so that the rudder 
may be worked by hand in the event of anything 
happening to the engines. There is an independent 
crosshead on the rudder with eyebolts, so that it may 
be worked by means of wire roping from the hydraulic 
winch on the poop. The valves of the steam gearing 
are operated through shafting from the bridge forward, 
or they may be operated from the poop. 

Hydraulic gearing is fitted on deck by Messrs. 
Brown, of Edinburgh, and Napier’s steam windlass is 
on the forecastle. Chadburn’s steering and engine-room 
telegraphs, the Atlas marine telephoning apparatus, 
Sir William Thomson’s compasses, and every appliance 
for the handy working of the ship, are included in the 
equipment. 

Of the propelling machinery we give an engraving 
on our two-page plate. The engines are of the triple- 
expansion type and are remarkable for compactness. 
The cylinders are 43in., 66 in., and 92 in. in diameter 
respectively, and the piston stroke is 5ft. 6 in. Piston 


valves are fitted to all the cylinders, and these are - 


actuated by Dr. Kirk’s patent valve gear, which 
greatly economises the fore and aft space in the engine- 
room. The crankshafts are built of steel by Vickers, 
and the thrust and propeller shafts are also of 
Vickers steel. The diameters of the shafts are 194 in. 
and 18 in. respectively. The thrust collars bear on 
horseshoe rings of steel with white metal faces. There 
are provided special steam sanitary pumps, steam 
deck and bilge pumps, two steam feed engines, and 
a feed heating appliance by Messrs. Weir, Glasgow, 
somewhat similar to those illustrated and described on 
pages 364 and 365 of this issue. In the engine-room 
are also placed the dynamos, the distillers, and the 
hydraulic accumulators, while the refrigerators have 
direct access from the boiler-room. 

Steam is provided for all the machinery by eight 
main single-ended boilers 14 ft. 4 in. in diameter and 
10 ft. 6 in. long, and there is in addition a large 
auxiliary boiler. In all there are twenty-six furnaces, 
each with corrugated flues. The working pressure is 
150 Ib. to the square inch. There is also a low-pres- 
sure boiler for heating and distilling purposes. These 
boilers are arranged five on each side of a central fore- 
and-aft stokehold, as shown on Fig. 4, which also indi- 
cates the position of the engines, and abundant venti- 
lation is secured for a hot climate. The chief engi- 
neer is Mr. J. K. Ritchie, who has been twenty-seven 
years in the service. When he started the vessels 
had paddle engines, and the steam pressure in some 
cases was only 10 lb. to the square inch. 

The vessel has been designed for high-speed with the 
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minimum of coal consumption. She has fine lines, 
with a clipper bow and elliptical stern, and with three 
masts and two funnels with a good rake, she presents 
a smart and trim appearance. She carries twelve boats 
and four of Berthon’s collapsible boats. 

As a magnificent specimen of modern marine con- 
struction it was very appropriate that she should be 
the first to enter the new tidal dock at Southampton, 
and one cannot but regret that the occasion was not 
the official opening, as the Clyde was worthy of that 
honour. On her voyage from the Clyde to Southamp- 
ton she is said to have broken the record. On the trip 
she ran her official six hours’ speed trials, and main- 
tained a mean speed of 17.9 knots per hour, nearly a 
knot over the guaranteed speed. While on a pleasure 
cruise in the Solent the vessel was run on the measured 
mile at Spithead; but the conditions were not favour- 
able, as there was a stiff wind from west north-west; 
against a strong ebb tide, but the mean of the four 
runs was 17.392 knots. The details were as follows: 


min. sec, 


First run 3 41 16.289 
Second ,, 3 18 18,181 
Third ,, as 3 27 17.391 
Fourth ,, xg 3 28 17.307 


The steam pressure was 150 lb., and the revolutions of 
the engines varied from 664 to 67? per minute. The 
indicated horse-power was 7010. The draught of the 
vessel forward was 18 ft. 6in., and aft 21 ft. 5 in. 
The results were regarded as very satisfactory. 

It may be added that the four vessels were con- 
structed under the superintendence of Mr. Bowers, 
superintending engineer to the company, and Mr. 
Shelton acted as resident inspector. 

In the early days of the Royal Mail Company, and 
that is many years ago, for the company is one of the 
oldest in the country—they possessed a steamer named 
Clyde. This old steamer had cylinders about the same 
size and capacity as the new vessel, and her speed was 
about ten json The coal consumption of the new 
vessel, too, will be very much less than in the old 
vessel, and on this score Messrs. Napiers’ firm, and 
particularly Dr. Kirk, have special credit. 





THE MECHANICAL ACTION OF STEAM 
DIGGING. 

‘‘SreAM digging” is the recognised expression for 
the art of forking land by steam power for the purpose 
of tillage, and its adoption has of late years been 
steadily increasing. According to the most modern 
practice it is performed with an ordinary traction 
engine of which the digging apparatus forms a part. In 
the annexed sketch and on page 360 we illustrate Mr. 
F. Proctor’s digging device, which is manufactured by 
Messrs. Burrell and Sons, Thetford, and for which 
many advantagesare claimed by itsauthor. The device 
consists of: three steel forks and fork-handles, three 
rocking levers, one wayshaft, and a three - throw 
crankshaft with its necessary bearings. Each fork is 
made up of steel tines which are held firmly in a grooved 
clamp about 3 ft. in length and which is attached to 
the fork-handle by a spring hinge somewhat similar to 
that which is used on the fork of a hay tedder. The 
crankshaft is fixed where the water tank of an ordinary 
traction engine is usually fitted. 

The illustration, Fig. 1, shows the path which is 
travelled by the extremity of a fork tine of medium 


Fig .1. 
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length, when the machine is stationary and when it is 
in motion, and also a section of the spit of earth which 
is sliced off and thrown back at each revolution of 
the crankshaft. The reciprocating action of the forks 
is governed by the rocking action of the under lever, 
but the action of this again is modified by the 
travelling motion of the machine itself, for it will be 
seen by the illustration, that the slope at which the 
forks enter the ground when the machine is travelling 
is more upright than when it is stationary. The 
inclined nearly straight line shows the path of the 
fork when the engine is stationary, and the steeper 
curved line when the engine is moving. ‘The cross 
hetching indicates the shape of the spit of earth 
turned off at each stroke. The width of this spit 





of earth is about 7 in., and the speed is regulated to 
turn overan average of 72 spits per minute. 

In constructing a steam digger the greatest care 
should be taken to get the centres of the crank and 
wayshafts in the correct relative position with each 
other. Machine proprietors have sometimes been 
tempted to alter their traction engines into steam 
diggers, but Mr. Proctor states that owing to the shaft 
centres being unsuitably arranged the work has proved 
—_— Three methods are adopted for ‘‘taking 
a field :” 

1. The machine travels round the outsides and then 
works inwards similar to the path usually taken with 
the sheaf-binding harvesters. 

2. Another plan is to start in the centre of the field 
and describe with the machine a number of circularly- 
ended rectangles till the whole field has been gone over. 

3. In this case a straight up-and-down course is 
taken, and the machine is brought into the straight 
again by reversing the engine much as is done with 
steam engines in reversing them by triangles. The time 
occupied in thus turning takes scarcely longer than 
that of an ordinary horse plough at the headlands, and 
itis the method which is most generally adopted. 





REES’ BOAT DAVITS. 

WE illustrate on page 361 an arrangement of life- 
boat davits, invented by Mr. W. F. Rees, Royal Naval 
College, Greenwich, S.E., and adopted in several mer- 
cantile and one or two British navy vessels. Amongst 
the companies which have adopted the arrangement in 
one or other of their vessels, mention may be made of 
the P. and O. Company, Eastern Telegraph Company, 
Indo-China Company, British and African Steam Navi- 
gation Company, Cunard, Orient, and Glen Lines, and 
Lord Brassey has it in his yacht Sunbeam. Each davit 
consists of two parts, a fixed standard and moving arm. 
The standards may be fixed in any position, as in the 
case of the ordinary davits, to the ship’s side, or to 
deckhouses. Each standard has the sheaves of a 
topping lift in the head. The moving arms are con- 
structed of two steel plates, and the thickness of the 
standard corresponds to thé width between these 
plates, so that when the davits and boat are in normal 
position the standard is within the plates of the moving 
arm, as in Fig. 1. This moving arm is pivotted to the 
standard just below the keel of the boat, where the 
releasing chocks are also pivotted. Fitted to the 
moving arms are sheaves of a topping lift correspond- 
ing to those on the head of the standard, and through 
these are rove the topping lift falls for putting out and 
pulling in the boat. The method of releasing the boat 
from the chocks is simple. Fitted to the ship’s rail is 
a rod extending between the davits, and having on it 
a block with an eye into which the inner end of the 
pivotted chock fits. By a quarter turn of the rod 
operated by a lever, the end of the chock is released, 
and the outer end holding the boat close to the davit 
being heavier it falls, ee the boat to swing out- 
wards clear of the bulwark. Besides when the boat is 
at rest on the chocks there is from the point of suspen- 
sion to the point of rest—from upper to lower blocks— 
a slight angle inclined outwards, so that when the 
chocks are released the boat swings out readily. The 
connecting-rod secures simultaneous movement in the 
case of both chocks, and enables one man to operate it. 
The clutching block with the eye is shown on the 
illustrations. When the moving arms have got suffi- 
ciently far out for the boat to clear the ship’s sides, 
they are checked by a preventer chain and the topping 
lift as shown on Fig. 2. The boat’s falls are used in 
the ordinary way. The boats are fitted with Rees’ 
disengaging hooks, illustrated and described in 
ENGINEERING, vol. xli., page 348. There is also an 
arrangement whereby some of the advantages of the 
invention may be secured for ordinary davits. It is 
claimed that the apparatus is — and reliable, and 
that any size of a boat can be easily put into the water 
by two men in less than a minute. The agents are 
Messrs. William Reid and Co., 45, Fenchurch-street, 
London, E.C. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 12, 1890. 

A STRONGER demand has set in during the past few 
days for mill and furnace products as well as for rail- 
way rolling stock, engines, and equipments. Autumn 
trade has revived, and it is probable that the rush of 
orders will continue several weeks, thus laying the 
foundation for an advance in prices for the winter, 

rovided production is kept within certain limits. 
Much money is going into new iron and steelmaking 
plants in the Southern States. With comparatively few 
exceptions the iron and steel manufacturers of the 
Northern States are adding to their capacity. Rail- 
makers have secured large winter contracts, the latest 
being 25,000 tons placed by the Union Pacific. Many 
companies refuse to place heavy orders at current rates, 
having faith that prices will decline a dollar or more 
within the next month or two, There are buyers in 





the market for English spiegel, which is quoted at 
31 dols. Ferro-manganese is quoted at 71 dols. for 
November delivery. The mills are making full time, 
double turn, all over the country. An upward move in 
prices could not be prevented if the usual amount of 
railroad building were being done. The money market 
has been eased up by the action of the Government in 
offering to buy an additional twenty million dollars’ 
worth of bonds. The tariff discussion still con- 
tinues. A strong sentiment is back of it, and 
the Bill will probably be passed in about its pre- 
sent shape. The party in power is measuring its 
steps for the presidential election of 1892, intending 
to make ‘“‘ protection” the war cry of that campaign. 
Much depends upon crops and the material condition 
of the people. the rush of capital into new enter- 
prises is phenomenal, and there is not a single sign of 
any decline. Builders and contractors are under 
contract for as much work as they can do during the 
rest of the year. The disturbances in the west among 
building trades has terminated. The defeat of the 
Knights of Labour on the Central Road will cripple 
that organisation in its future efforts. A 5,000,000 
dols, elevated road is to be erected in Baltimore for 
railroads. There are schemes in several other cities 
looking to similar results. The demand for machinery 
was never greater, because of the projection of so 
many new works. The larger foundries making ex- 
ceptionally heavy machinery are crowded with work. 
Hardware manufacturers and the makers of agricul- 
tural implements are oversold. Mining operations are 
being vigorously pushed, and in the west mineral 
territory is being developed to meet railroad and 
manufacturing needs, 


PHILADELPHIA, September 18, 1890. 

The financial stringency that began several weeks 
ago continues, and commercial and manufacturing 
interests feel the pressure. The Government, how- 
ever, is promptly taking action to arrest trouble by the 
extensive purchase of bonds and the prepayment of 
interest. Since August 20th, 53,000,000 dols. have been 
disbursed in this way, and yet the trouble continues. 
Business is good in all branches. Railroad earnings 
are still quite favourable. Reports from 154 roads, 
having a mileage of 88,560 miles, show an increase 
over August last year of 4 per cent. gross. The Cen- 
tral Road lost 557,463 dols. Reports from 144 roads 
for eight months show total gross earnings at 
286,946,033 dols., against 259,257,109 dols. for same 
eight months last year, an increase of 27,688,924 dols. 
The cereal crop is not quite so large as usual. The 
cotton crop is larger and prices higher than last year. 
Investments in new industrial enterprises continue on 
a large scale. The iron trade is strong and active. A 
large amount of bridge construction will be entered 
upon this winter. In fact the demand for iron and 
steel was never greater. Prices are pretty well main- 
tained in all sections. Mill brands are delivered in 
Atlantic coast markets at 1$ to 2 cents per pound. 
Cut nails, 1.75 dol. per keg. Steel billets, 32.75 dols. 
per ton. Steel rails, 30 dols. to 31 dols. Plate iron, 
2.10 to 2} cents per pound. Beams and channels, 
3.10. All branches of the iron trade are in good con- 
dition, and as autumn work progresses heavier de- 
mands will be undoubtedly made on manufacturers. 
One of the most encouraging features is the multiplica- 
tion of new enterprises, calling for iron and steel, 
from rails and heavy structural material down. The 
bar and sheet mills in all parts of the country are 
oversold from two to four weeks, and the production 
of pig iron keeps pace with the increasing demand ail 
around. Boat and carbuilding are absorbing much 
material in the interior. The ironmaking enterprises 
throughout the south are doing quite well, the blast 
furnaces particularly being sold far ahead. The com- 

nies owning some of the new furnaces coming in 
ies already secured offers for iron. There is great 
activity among the makers of all kinds of machinery, 
and among the manufacturers of hardware, light and 
heavy. The only discouraging symptom is in money. 
The governmental policy now in vogue had its origin 
fifty years ago, before the expenses of the Govern- 
ment averaged 1,000,000 dols. per day. No general 
depression is probable. 





Water 1n South AustratiA.—Boring for fresh water at 
Mundi Mundi, near Cockburn, South Australia, has 

roved a failure. A,fresh attempt will be made on the 
Ni-tree Run south of Lake Frome. 





GerMAN Locomotive Buitprnc.—Some contracts for 
locomotives have just been let at Strasburg. A lot of 
fourteen three-coupled axle _— engines were secured by 
the Alsacian Construction Company at 1525/. each. The 
same company a'so took an order for six goods engines of 
the ordinary type at 2237/. each, deliveries to be made 
between August, 1891, and February, 1893. Among 
other firms and companies which submitted tenders were 
Herr Henschel, of Cassel, the Hohenzollern Company, of 
Dusseldorf, the Vulcan Company, of Stettin, and the 
Borsig Works, of Berlin. The terms which they required 
were from 5 to 10 per cent. higher than those accepted by 
the Alsacian Construction Company. 
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FIRE OFFICE RULES FOR ELECTRIC 
LIGHTING. 

Tue differences between the electrical companies 
and the fire insurance offices are still unhealed, and 
quite recently have shown themselves in various 
ways. First there was a discussion on the subject 
in the Times and in some of the technical papers, 
and more recently Mr. Wilson Hartnell has read a 
paper dealing with the matter before Section G of 
the British Association. There is no doubt that 
the electrical contractors chafe a good deal under 
the control exercised over them, and that many 
It 
is always annoying to be under an outside authority 
against which there is no chance of retaliating by 
charging an extra profit. The inspectors are not 
trained electricians—very often they know but 
little of the subject—and this renders their inter- 
ference far more irksome to bear than that of a 
consulting engineer brought in to protect the 
interests of the buyer. They cannot always 
appreciate the difficulties of a situation and fear 
to sanction the use of arrangements with which 
they are not acquainted. They have not grasped 
the principles which govern the electric cur- 
rent, and consequently they cannot form a re- 
liable opinion of what will happen under novel 
circumstances. Their interference becomes the 
more irritating because they have thoroughly 
grasped an idea that the electrician scarcely ap- 
preciates, namely, that it is always the unexpected 
that happens. They know that it is generally the 
feature about which the engineer has never felt a 
misgiving that goes wrong, and consequently they 
insist upon provisions for safety which often appear 
absurd from their excess of caution. Precautions 
of this kind may be very necessary, but the fact 
that they are very difticult to defend by argument 
renders them annoying to those who have to carry 
them out. 

The fire insurance office takes its risks at a very 
low percentage, from 2s. to 10s. for the majority 
of premises, and the amount received is much re- 
duced by expenses. Nowthis sum is not paidto them 
against risk of fire of electric origin only, but against 
all fires. Hence it follows that if one installation 
in a thousand should start a serious fire it might 
eat up the profit of the remaining nine hundred and 
ninety-nine. Now this is an immunity of risk that 
the engineer hardly ever aims at in his work. Of 
course there are some exceptional cases in which he 
tries to get as near absolute safety as he can, for 
instance, in steam boilers, but generally speaking 
he accepts a state of affairs in which the chances of 
a breakdown over a lengthened period are less than 
1000 to 1 in his favour. It would cost too much to 
bring all his work to this standard, and he resents 
having the idea insisted upon by one whom he 
regards as an amateur. 

We have said that the electricians chafe under 
the inspection of the fire offices. But it appears 
as if the pressure were applied chiefly to the better 
firms and the small fry escape very easily. The 
creation of the supply companies in London has 
caused a number of new firms to spring up to 
carry out the wiring of houses. Some of them are 
very capable, but others are managed by men of 
the ironmonger and plumber class. It is needless 
to say that they are utterly ignorant of the subject, 
and as competition is keen they take contracts at 





380 | prices which do not permit of their doing reliable 


work. They have neither the instruments nor 
the skill to make a test, and are quite in the dark 
as to the state of their work when finished. It is 
such people as these that need to be watched very 
closely by the insurance offices, The probability 





is that wiring carried out by them is dangerous, 
and yet we are informed that the inspection to 
which it is subjected is merely nominal, and that in 
many cases it consists in asking the foreman on the 
job if he has followed such and such rules. Of 
course he always says he has, and there the matter 
would end if the supply companies were not more 
careful than the fire offices. Some of them, 
possibly all of them, decline to connect their mains 
into a house before they have tested the insulation © 
of the wires, and satisfied themselves that the 
installation is properly equipped with switches and 
fuzes. It happens not unfrequently that after the 
fire office inspector has been satisfied, the supply 
companies decline to take over the house, as the 
chances of fire are too great. 

The large firms which do not undertake cheap 
jobs, and carry out their contracts with fidelity, 
seldom escape so easily. They work under the 
sense of responsibility arising from the fact that 
they may be made responsible for damages if the 
work proves faulty. Further, it usually happens that 
the buildings they fit are so valuable that a careful 
inspection is made of them, and in some cases the 
inspector is further employed by the owner as his 
engineer. Heis then obliged to justify the expense, 
and his demands become difficult to meet without 
great outlay. If there were only one office to 
satisfy, electricians would soon learn what was ex- 
pected from them, but according to Major Flood 
Page, out of thirty-three offices ten use the 
Phoenix rules, six use the rules of the Institute 
of Electrical Engineers, ten have each their own 
special rules, and seven have no rules, but deal with 
each case as it arises. It is no wonder that having 
to satisfy several of these companies on every large 
installation, the electric contractors should feel 
irritated at times. To find that certain arrange- 
ments will satisfy (say) three companies, while a 
fourth stands out for something else, is exceedingly 
provoking, and likely to lead to contemptuous re- 
marks regarding the dissatisfied inspector. 

The remedy for this state of affairs would evi- 
dently be found by the insurance interests 
uniting in the creation of a set of standard rules 
which would satisfy them all. It was at one 
time hoped that the Institute of Electrical En- 
gineers would be able to set the matter at 
rest, and that its recommendations would be 
universally accepted. But the event proved that 
its rules were the worst of all that have been 
propounded. Indeed, as soon as the committee 
was nominated this result was almost a fore- 
gone conclusion. The practical men were entirely 
swamped by professors and scientific electricians 
who were entirely ignorant of the difficulties to be 
encountered in fixing conductors in a building, 
and who, of course, had no knowledge of fire 
risks. The result of their deliberations was a set 
of axioms which were about as useful to the 
electric contractor as the announcement that Queen 
Anne is dead is to a man in search of the 
latest news. The Phoenix rules, much as they are 
abused, command the greatest amount of respect, 
and were it not for personal considerations, would 
probably be adopted on all hands. Their best and 
worst features arise from the same cause; that is 
that the rules need to be interpreted by the 
inspector, and he can make them mean anything he 
likes. Given a good man, this is a most admirable 
characteristic, as it permits of difficulties being 
smoothed away and novel conditions being met 
with ease. But with an ignorant or imperious 
inspector these rules become a burden and a snare; 
they can be made so stringent that the cost of an 
installation may be doubled. Such a consideration 
renders the work of estimating for a job a very 
risky business. One contract may realise a very 
fair profit, while the next, almost exactly similar, 
may result in a loss, simply because another 
inspector happens to be appointed. It is a serious 
matter to carry on business under these conditions, 
Even the mood of the same inspector may vary so 
greatly as that he will to-day pass a class of work 
which a month hence he will reject. 

It is now eight years since the first edition of the 
Phoenix Fire Office Rules appeared, quite long 
enough for a satisfactory system to have grown up, 
and to have obtained universal acceptance. The 
fact that such a system does not exist shows that 
the fire offices do not of themselves form a suffi- 
ciently strong body to create and enforce it. They 
are divided by the spirit of competition, and the 
efforts of their inspectors are naturally hampered 
by their want of technical knowledge. It is not to 
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be expected that they can suddenly take up a new 
science and keep abreast of its very rapid develop- 
ments, soas to meet trained men on their own 
ground. The Institute of Electrical Engineers, 
also, has been proved to be incapable of leading 
opinion in this respect, not because it does not con- 
tain men able to deal with the subject, but because 
it failed to consult them when it gave attention to 
this subject. Fortunately a third interest is steadily 
arising in electric lighting, and one which is likely 
to prove most valuable in effecting a settlement of 
the vexed question. We refer to the supply com- 
panies. Their officials have both great technical 
and commercial knowledge, and are intensely inter- 
ested in preventing fires occurring from electricity. 
If the public were to get the idea that the intro- 
duction of the electric light into their homes would 
imperil their lives, it would make a very great 
difference to the business of the companies. The 
daily papers give so much publicity to every little 
accident resulting from electricity that a feeling of 
great uneasiness might easily be created, and it 
would be a considerable time before it subsided. 
It would be perfectly useless to point out that a 
hundred times as many fires occurred from matches 
or candles ; once the British householder, or his 
wife, has taken the alarm, statistics will not 
reassure him. As we have already stated, the 
supply companies test all installations electrically— 
which the fire offices do not--before they take them 
over, and some of them have issued rules as to the 
mode of construction to be followed. When they 
find them faulty, they refuse to attach their mains 
until they are rectified, and in this way they have 
sera several outbreaks of fire that might have 
een serious. The motive of their action is not a 
selfish one, or at any rate only in a remote degree. 
They are not directly interested in the preservation 
of the property, or in the cost of the wiring. The 
object of their endeavours is to preserve the repu- 
tation of the electric light from the unjust odium 
it would incur if ignorant or fraudulent contractors 
were allowed to put in bad work. Whatever 
happens they bear no responsibility. Should the 
householder be frightened by seeing smoke issue 
from behind his wainscot, or should he and all his 
property be reduced to ashes, the supply company 
will not have to pay anything, and the loss of a single 
customer would not be felt. But with the insur- 
ance companies and the contractors the case is 
different. ‘The former will have to make good any 
tire loss, while the latter are always tempted to 
reduce their prices, and consequently the quality of 
their work, in order to get orders. The offices 
naturally demand an excess of safeguards, and the 
contractors are impelled to furnish a deficiency. 
Any attempt at an agreement between them is 
rendered difticult by the opposing natures of their 
interests. But if the supply companies would 
throw the weight of their influence into the struggle 
they might act as mediators, with the result that a 
working agreement might be formulated that would 
be fairly satisfactory to all parties. All the leading 
contractors, as well as the engineers of the supply 
companies, are members of the Institute of Elec- 
trical Engineers, which might be asked to lend its 
sanction to the scheme, at least as far as nominat- 
ing some prominent electrician, and issuing invita- 
tions to the various interests to select their repre- 
sentatives. It would be fatal for the Institute 
to attempt the selection themselves ; every one 
whose name did not appear would feel aggrieved, 
and thus the new rules would be received with 
hostility. The number of the fire offices, of the 
supply companies, and of the contractors of 
repute is not too large for all to be invited 
in the first instance to participate in the selec- 
tion of a committee to whom the drawing 
up of the regulations could be confided. Each 
separate interest on the committee might first lay 
down its requirements, and it would surely not be 
an impossible task to effect a 20mpromise when 
these were compared. It would be found, we 
think, that the contractors would come in a very 
liberal spirit ; if they could be relieved of the pre- 
sent uncertainty they would not object to strict 
specifications, for these would defend them against 
the unjust competition of the bellhanger class of 
firms. The fire oftice demands have already been 
formulated, and there is no reason to suppose that 
their stringency would be increased. What is 


wanted is, that they should be rendered more precise 
in some respects, and that the different classes of 
installations should be more individualised, so that 
an alternate current transformer system should not 





be placed on the same footing as a low-tension 
direct system. The demands of the supply com- 
panies would be on different lines from those of the 
fire offices. These latter aim at mechanical safety ; 
they insist on the wires being so far apart, and 
being coated with certain substances. They pre- 
scribe of what timber the casings shall be, and by 
what space the grooves shall be separated. The 
former demand a certain standard of insulation, as 
shown by tests, but do not greatly trouble them- 
selves as to how this is obtained. They do not 
look to remote chances of accident, such as the 
saturation of the mains by the bursting of a water 
pipe. Their ideal is that of an engineer, and not 
that of a fire inspector brought up to calculate 
risks to the third or fourth decimal place. 

It is certain that the initiative will not come 
from the fire offices ; they do not feel the pinch of 
the present arrangements. It is the contractors 
that suffer, but this very fact renders them unfitted 
to negotiate a new agreement without aid. Their 
chance of relief lies in prevailing upon the supply 
companies to take the first action, and obtain the 
consent of the leading fire oftices to the principle of 
a joint set of rules. This is a matter that will 
require tact and patience to arrange before official 
action is commenced. The offices hold the key of 
the situation, and it is only by securing their good- 
will that any alteration can be effected. Those who 
have issued rules will naturally feel disinclined to 
submit them to revision and see whatever credit 
attaches to their authorship merged in a com- 
mittee. It will be by the exercise of a sentiment of 
goodwill to the trade, and by a desire to promote 
kindly feeling among people bound by a common in- 
terest that the inspectors will join in the movement. 
What they have to gain is the co-operation of the 
supply companies, to whom they are already 
indebted for the rejection of some installations 
which contained dangers only to be detected by 
electrical tests. At the request of those who really, 
although not nominally, are very useful partners, 
they might be willing to step down from the pre- 
sent unassailable position and meet the contractors 
in negotiation. It is the first step that presents 
the difticulty ; once personal and professional feel- 
ing had been put aside all the rest would be easy, 
and peace would reign in the committee-room. It 
remains to be seen if anybody can be found with 
the necessary public spirit and diplomacy to carry 
the matter through its initial stage. 





BRITISH RAILWAY STATISTICS. 

THE returns made by British railway companies 
from time to time during the past year indicated 
that a large measure of activity characterised the 
workings of railways, and the annual reports of the 
respective companies generally showed that this 
activity was profitable, even considering the fact 
that charges were heavier. We were, therefore, 
prepared for an unusually satisfactory statistical 
report by the Board of Trade on the railway system 
of the United Kingdom as a whole, and expecta- 
tions the most sanguine will, we doubt not, be 
realised with the compilation made by Messrs. R. 
Giffen and Courtenay Boyle, and issued this week. 
Owing to the general revival of the trade of the 
country more work was done, and more money 
earned than in the previous year. There was a 
moderate addition to total capital, only a propor- 
tionate share of which went to augment the amount 
of ordinary capital. There wasa large increase of 
revenue from all branches, which, however, was 
not earned without incurring greater expenses, for, 
as is pointed out in the report, advances in prices 
of materials and in wages are the natural accom- 
paniments of good trade. This addition to work- 
ing expenses, however, was not in as great propor- 
tion as the increase in the receipts, and as a result 
there was a gain of 5 per cent. in the net earnings. 

On the next page we give two diagrams which 
show at a glance the improvements from a financial 
point of view. Dealing first with capital it will be 
seen that in ten years there has been an increase of 
about 160 millions sterling. The upward movement 
has been steady, although somewhat irregular. The 
larger increases were in 1879, when 18} millions 
were raised, and in 1882, when 224 millions were 
added to capital. The average increase has been 
about 16 millions; but last year it was only 
11,899,000I., or 1.4 per cent., whereas in the previous 
year it was 18} millions. It may be remarked that 
the total for last year appears to have been swollen 
to a less extent than in some former years by merely 





nominal additions. It may be mentioned also that 
the year’s additions were not proportionately dis- 
tributed among the various descriptions of stock. 
Now the proportions are, ordinary 37 per cent. of 
the total, guaranteed and preference 37 per cent., 
and loans and debenture stock 26 per cent. There 
is a decrease of 1 per cent. in guaranteed and an 
increase of 1 per cent. in loans and debentures on 
several previous years. 

Next in importance to capital is the net divisable 
profit. In a Table appended we give the rates 
for the past ten years. The average rate paid last 
year was 4.32 per cent., which has not been exceeded 
since the year of great commercial prosperity, 1883, 
and is.15 per cent. over the previous year. This 
may appear small on a capital of 8764 millions, but it 
should be borne in mind that this is all available for 
the ordinary stock, which forms about a third—326} 
millions—of the total, so that it practically becomes 
an increase of .45 per cent. on ordinary. This is 
proved by the fact that 15} millions were paid as 
dividend on ordinary stock last year, against 
134 millions in the previous year, the rate being 
4.66 per cent., .44 per cent. higher than in the 
previous year. The fluctuations in the aggregate 
return are entirely reflected in the ordinary stock. 

Average Rate of Dividend on each Description of Stock. 











| | 
! Ordinar: Guaranteed — and Total Amount} Total 
— | Stock. an Coouerel Divided Rate. 

* | Preferred. | Stock. | . 
1879 4.02 4.30 4,21 | 29,899,360 4.17 
1880 | 4.72 4.35 4.22 | 32,464,886 4.46 
1881 4.66 4.29 4.22 | 32,855,432 | 4.41 
1882 4.73 4.28 4.21 | 34,024,023 4.43 
1883 4.68 4.26 4.21 | 34,582,373 441 
1884 4.34 4,24 421 | 34,241,068 4,27 
1885 4.04 4.17 4.18 | 33,668,237 4.13 
1886 3.94 4.14 4.18 | 33,793,166 4.08 
1887 4.08 4.14 4.18 | 34,904,457 413 
1888 4.22 4.12 4.15 | 36,028,759 4.17 
1889 4.66 4.12 4.11 37,852,708 4.32 








The amountsin the above Table are slightly in excess of the true 
totals, as some companies have invested small portions of stock in 
other companies. 

Before proceeding to deal with traffics it may be 
stated that the total length of railway is now 19,943 
miles, of which 14,034 miles is in England and 
Wales, 3118 in Scotland, and 2791 in Ireland. 
There is an increase of 131 miles for the year, 52 
miles in England, 21 in Scotland, and 58 in Ireland. 
In ten years the increase has been 2247 miles, 1487 
miles in England and Wales, or 10} per cent., 254 
miles in Scotland, or 8.2 per cent., and 506 miles 
in Ireland, or 18.1 per cent. 

The gross receipts from traftic, exclusive of rents, 
tolls, revenue from steamboats, &c. (3.3 millions) as 
shown on diagram 1, totalled 73? million sterling, 
an increase of 3.9 millions, or 5.70 per cent. The 
graph indicates the general course of the traftic 
showing the effect of the trade depression which 
succeeded the prosperity of 1883. A decrease of 
1.75 per cent. in 1879 was soon wiped away by an 
increase of 6 per cent. in 1880, and in the three 
succeeding years the annual gain was on an average 
3 per cent.; but in 1884 there was a decrease of 
.75 per cent., in 1885 of 1.56 per cent., and in 1886 
of .04 per cent. Since then there has been a 
steady improvement, and even in the current year 
indications point to as large an increase as last 
year. The extension of the railway system may be 
appreciated when it is stated that in thirty years 
the receipts have gone up from 24 millions to 73? 
millions sterling, and in ten years from 59,395,282 
sterling to 73,717,057/., or 19.4 per cent. of an 
addition. 

The increase in receipts has not been confined to 
one source, as will be seen from the diagram show- 
ing the advance in both passenger and goods trafic. 
Of last year’s improvement of 4 millions sterling 
1.6 million was contributed by passengers and 2.3 
millions by goods traflic, ratios of 5.3 per cent. and 
6 per cent. respectively. Such an advance has rarely 
been exceeded during the past twenty years. We 
have already shown that traffic receipts have in ten 
years added 19.4 per cent., or nearly 14.3 millions, 
and of this it may here be stated over 6 millions 
is due to passengers and 8 millions to goods. Last 
year’s gain coming after such substantial advance- 
ment in the ten years is the more remarkable. 

Dealing first with the aggregate of passenger 
payments we would refer the reader to our second 
diagram, in which we have tried to illustrate the 
relative positions of the first, second, and third- 
class passengers. While in ten yearsthe payments 
by third-class passengers have increased from 13.86 
millions sterling to 19.78 millions, or about 30 per 


























ita egy Da 








Sept. 26, 1890.] 


ENGINEERING. 


371 








cent., the first-class passengers have decreased their 
aggregate payments from 3.88 millions sterling to 
3.18 millions, or about 23 per cent., and of second 
class from 3.45 millions to 2.7 millions, or about 20 
per cent. The decrease in the second-class pas- 
senger receipts is much more marked in Scotland, 
where, in many of the trains, second-class carriages 
are not now run. In 1879 Scotch lines took 
175,476l. from the second class; in 1886 it was 
down to 100,0001., and last year it was only 46,503/. 
The Glasgow and South-Western, and a local Glas- 
gow company worked by it, have altogether ceased 
to carry second-class passengers; but they have 
not therefore added to their first-class passengers, 
since there is a falling off on this score. Other com- 
panies have withdrawn second-class carriages from 
many trains. The decrease on ten years in first-class 
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passengers—probably owing in some cases to this 
stoppage of second carriages-—is not so great, being 
from 436,2611. to 380,2901., or 12.8 per cent. In 
Treland, on the other hand, we find that there is a 
reduction of about 25 per cent. in first-class receipts, 
but there is a growing increase in second as well as in 
third-class payments. In England, the preference for 
the third class is most pronounced, showing 45 per 
cent. of an addition in ten years—from 11.9 millions 
to 16.9 millions; while the first-class payments 
have fallen off by about 20 per cent., and the 
second class by a rather larger percentage. We 
might accumulate figures to show the relative num- 
ber of passengers of the three classes carried, but 
perhaps those given in the following Table will be 
sufficient : 








| First Class, [Second Class'Third Class. Total. 
| Millions. | Millions. | Millions. | Miilions. 





1879 | 38.96 63.43 | 460.3 | 562.73 
1888 | 30.96 63.30 | 648.93 742.5 
1889 | 30.07 62.68 | 682.42 775.18 


Per cent. of dif-| } 
ference 1888-9 | —.6 1 | +5.2 +4.4 


Receipts per Mile of Railway Open. 


& } a £ £ 
1879 220 196 | 784 1277* 
1888 153 | 136 | 943 1336 
1889 160 | 136 | 992 1398 


* The totals include season-ticket drawings, which are sepa- 
rate, and show a steady development, the third-class here also 
predominating. 





The figures require no explanation. It is true 
that last year there was a gain in receipts all round 


3 Class #2 19-785-444 


Traffic Charges 9-71? per Mile 
Locomotive Power 2 
per Train Mile 8: 3/§ 
' ) 
of Way per Mile 5-19 
St Class..... 3187527 


29d Class..... 8 2704734 
Tichets £ 2195 968 


(177.8) 





Fig. 2. 


—of 4.9 in first-class, 0.4 in second, 5.9 in third- 
class drawings, 7.1 in season-ticket holders, and 5.5 
from excess luggage charges; but the general 
tendency of the times is evident. Of season tickets 
the addition on third-class is 6 per cent. against 
1.4 per cent. on second and 5.2 per cent. on first. 
Of the total value of season tickets issued, too, 
” per cent,. or over 20 millions, were for the third- 
class. 

The Board of Trade, in their report, do not 
enable us to ascertain accurately whether the rail- 
way companies pay relatively more to earn 1001. 
from the first, second, or third class, or whether, 
as is often contended, the third-class passengers 
pay partly for the privileges the first-class enjoy. 
It is said that all the profits, even more than the 
profits, are secured from the third-class passengers. 
One writer, for instance, states that the average 
earning per first-class carriage is 514l., second 5611., 
and third-class 1020/., which would indicate that 
since the haulage is practically the same and the 
first cost, upkeep, and general attention required 
is greater in the case of the first-class carriages, 
the difference materially affects the divisable profit. 
It is positive, at least, that the third-class passen- 
gers are in an increasing and preponderating 
majority. Last year they contributed nearly three- 
fourths of the total drawings from passengers, and 
about a third of the whole receipts from all sources 
of revenue, so that in any case they have con- 
tributed largely to profits, and it behoves the rail- 
way companies to show consideration towards them. 
In Scotland third-classes are included with all 
express trains; the accommodation afforded and 
the equipment and upholstering are in marked con- 
trast to some of the English lines, and notably the 
London south suburban trains. The Scotch third- 
class in the great majority of cases is superior to the 
second in London, and the companies in many 
instances have found it convenient, if not profitable, 
to discard the second. In England too—or Mr. 
Ackworth, an authority on such subjects, would 
say almost entirely in Sussex and Kent—some 
expresses are confined to first and others to first 
and second-class passengers. The number is de- 
creasing ; two notable trains, the Flying Dutchman 
and a Chatham and Dover express from Victoria at 
10 a.m., will next week add third-class carriages 
to their ‘‘ make up.” Such concessions are appre- 
ciated, and we do not know but that the importance, 
from a financial point of view, of the third-class 


passengers merit them. We do not say that the 
first-class passenger is undercharged. He pro- 
bably pays as much for his journey, relative to 
comfort, as the third-class passenger. 

Minerals, merchandise, and goods traffic generally 
contributed 56 per cent. of the total gross revenue. 
This percentage is very uniform in England. In 
Scotland it has decreased in ten years from 61 to 
about 59, and in Ireland from 47 to 46 per cent. The 
total last year was 41,086,000/., an increase on the 
—— year of 2.33 millions, or 6 per cent. 

eneral merchandise is credited with the payment 
of 22.69 millions, an increase of 6.8 per cent. ; 
mineral traffic with 17 millions, an increase of 
5.5 per cent., and live stock 1.3 millions, a decrease 
of 1.3 percent. Since the goods receipts are in some 
measure an index to the general course of the 
internal trade of a country, the development in 
recent years is gratifying. Of course, as the graph in 
Diagram 1 shows, there was a very marked falling off 
after 1883, the three years decreases averaging 
about 2 per cent. per annum, but it is sufficient 
that since 1879 the receipts from goods traffic have 
gone up from 334 millions to 41 millions, an in- 
crease of about 6% millions, or about 17 per cent. 
The improvement is general throughout the whole 
kingdom. The tonnage of minerals conveyed was 
211.8 million tons, an increase of 10.2 million tons, 
or 5.1 per cent., and of general merchandise 85.7 
million tons, or 7 per cent. The increases in re- 
venue 5.5 per cent. and 6.8 per cent. correspond 
very closely with the increased in weight 5.1 per 
cent. and 7 per cent. The following Table gives 
the receipts in 1879, ’88, and ’89 : 











l \ 
_ | Minerals. Cone Live Stock. | — Total. 
Million £. Million £. Million £. Million &. 
1879 13.65 18.67 1.14 33.47* 
1888 16.15 | 21.23 1.35 88.75 
1.33 41.08 


1889 | 17.05 | 22.69 


* Includes receipts not classified. 


Before dealing with the expenditure we may 
mention that the passenger train mileage was 
161.1 millions, an increase of 5.6 millions, or 3.6 per 
cent. and that the goods train mileage was 139 
millions, an increase of 6.2 millions or 4.7 per cent., 
giving a mean increase of 4.1 per cent. The follow- 
ing is interesting as reflecting on the general econo- 
mics : 

Passengers. Goods. 


Per cent, Per cent, 
Increase on numbers 4.4 56 
oa receipts .. a 5.3 6.0 
‘ train mileage es 3.6 4.7 


Increase on working expenses (total) 6.2 per cent. 


It was natural that the expenses should increase 
with the gross earnings. Prosperity in trade, as 
we have already pointed out, always results in 
higher prices for labour and material. It is, how- 
ever, a remarkable coincidence that the increase in 
earnings from goodstrafticalone, 2,331,000/., counter- 
balances the increase in expenses, 2,332,000/., so 
that the amount of the increase in revenue from 
passengers and miscellaneous sources remains as 
profit. Of course it must not be inferred that the 
extra cost was entirely in goods traftic. The net 
earnings of the companies last year was close on 
37 millions, an increase of 1,798,C00l., and a 
larger amount than has ever been netted. Since 
the addition to capital has, as already shown, 
been rather below the average, the percentage 
of net earnings to total capital is increased and 
is greater than during the preceding five years, 
as indicated by a Table already given. Diagram 1 
shows the relation of passenger and goods earnings 





Y Traffic Receipts | Working Expendi- | Net Earnings 
= per Train Mile. ture per Train Mile. | per Train Mile. 

d. dad | da. d. d. d. 

1879 63.12 -- | 83.00 ee 30,12 a 
1880 | 62.71 —0.41 | 32.37 —0.63 30.34 +0.22 
1881 61.74 —0.97 | 32.28 —0.09 29.46 —0.88 
1882 61.90 +0.16 | 32.47 +0.19 29.43 —0.03 
1883 60.88 —1.02 32.17 —0.30 28.71 —0.72 
1884 59.56 —1.32 31.59 —0.58 27.97 —0.74 
188& 58.19 —1.37 30.93 — 0.66 27.26 —0.71 
1886 57.69 —0.50 30.41 —0.52 27.28 +0.02 
1887 57.63 — 0.06 30.26 —0.15 | 27.37 +009 
1888 57.48 —0,15 29.97 —0.29 27.51 +0.14 


1889 58.37 40.89 30.54 +0.57 | 27.83 +0.32 





to the total, and of the expenses to receipts. In 
the annexed Table we give the figures per train- 
mile, and the increase (+) or of decrease (—) for 
each year in comparison with the year preceding. 





It may be observed that the course of the train- 
mileage expenditure appears to have followed in the 
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main that of the train-mileage receipts, and that 
there has been a continuous reduction in both, 
although checked temporarily in 1882. 

The receipts have therefor decreased 4.75d. per 
train-mile in ten years, the working expenditure 
2.46d., and the net earnings 2.29d., the latter being 
brought up to the level of 1884. 

The chief items in expense are the maintenance 
of way, locomotive power, and traffic expenses. On 
diagram 2 we show the general tendency of the ex- 
penses under these heads per train-mile. In ten 
years the first two items have decreased 1.19d. and 
.70d. respectively per train-mile, while the third 
has increased fractionally per train-mile. These 
three account for 23.21d. out of the total of 30.54d. 
per train-mile, and in each case an increase is 
observable in the past year, totalling over $d. per 
train-mile. One unsatisfactory feature is the in- 
crease in the amount of compensation for personal 
injuries. The gross amount last year was 246,3691., 
more than double the amount of the previous year. 
As regards the total expenses, it may be interest- 
ing te give the following figures of expenditure per 
train-mile : 





| 
a | England. | Scotland. | Ireland. Total. 
| d. . te” . on 
1879 33.43 29.80 | 83.52 | 33.00 
1888 30.66 25.87 28.11 | 29.97 
1889 31.18 26.46 29.49 | 30.54 


| 
“We have already dealt with the percentage of 
return to capital, and on diagram 1 we show bya 
dotted line the increasing tendency of the amount 
divided in profits. It may be interesting to add 
that there is a decrease in the amount of stock 
participating in the lower rates of dividend and a 
correspondingly greater amount getting higher 
rates, particularly between 7 and 8 per cent. Stock 
winning no dividend last year formed 13.6 per cent. 
of the total against 14.6 per cent. in 1888, Of stock 
getting only 1 per cent. and under there was an 
increase of .3 per cent. of the total capital ; under 
2 per cent. dividend a decrease of 2.8 per cent. ; 
under 3 per cent. dividend 2.7 per cent. of the total 
capital ; under 4 per cent. interest the same as in 
the previous year, the great majority of the stock 
at this rate being preferred or guaranteed, therefore 
fixed and stationary ; under 5 per cent. dividend a 
decrease of 1.8 per cent.; under 6 per cent. 
dividend a decrease of 4.6 per cent. of the total 
stock ; under 7 per cent. interest a decrease of 
13 per cent. of the total. All these decreases seem 
to be made up for in the stock getting between 
7 and8 per cent interest, the total having increased 
from 3 millicns to 67 millions, or 20.7 per cent. of 
the total stock, while 1.1 per cent. more stock got 
between 8 and 9 per cent. 

We give below a summation of the figures which 
we take from the Board of Trade return. 
Summary of the Mileage, Capital, Traffic Receipts, Work- 

ing Expenses, and Net Earnings of the Railways of the 

United Kingdom in 1888 and 1889 comptred. 
































Increase in 
1889, 
“ 1888, we | 4. |e 
ek 
4g 
< Ae 
miles miles miles. 
Mileage... inte ° 18,812 19,943 131 0.7 
Double or more milage... 10,772 10,853 81 0.8 
} £ £ £ 
Capital ‘ - ..| 864,695,963 876,595,166 11,899,203 | 14 
, permile open .. 43,645 43,955 | 310 0.7 
Ordinary capital . . 322,338,446 | 326,229,558 | 3,891,112, 1.2 
Rece* pts. 
Passenger .. 30,984,090 32,630,724 | 1,646,634 5.3 
Goods ; ..| 88,755,780 | 41,086,333 | 2,380,553 6.0 
Miscellaneous... --| 3,154,795 3,307,960 153,165 | 4.9 
} 
Total .. —..| 72,894,665 | 77,025,017 | 4,130,352, 5.7 
Working expenditure ..; 37,762,107 | 40,094,116 | 2,332,009 | 6.2 
Net earnings .. 35,132,558 36,930,901 | 1,798,343 5.1 
Receipts per train-mile d. d. | d. 
from passenger and | 
goods traftic < 57.48 58.37 | 089 1.5 
Expenditure per train- | 
mile, exclusive of har- 
bour, &c., expenses ..| 29.97 30.54 | 0.57 1.9 
Net earnings per train- 
mile ae °° Py | 27.51 27.83 0.32 12 
Percentage of net earn- 
ings on capital. . - 4.06 4.21 0.15 3.7 
Dividend id on ordi- 
nary capital mm 4,22 *4.66 0.44 «10.4 


! 
~* These percentages are calculated on amounts a little in excess 
of the true totals, as explained in our article, 





The results of the workings of the respective 
companies are usually affected by various circum- 
stances, so that it would not be quite fair to esta- 
blish a general comparison. With rolling stock we 
may deal at a future time. 





THE PROPOSED BIRMINGHAM AND 
MERSEY CANAL. 

THE promoters of the scheme for uniting Birming- 
ham with the sea by a ship canal are again in 
evidence, and at a meeting of the Birmingham 
Chamber of Commerce on Wednesday last, the 24th 
inst., proof was afforded that at least the project 
has or is likely soon to get beyond the stage of mere 
talk. For two years the subject has been engag- 
ing attention in the capital of the Midlands, 
with the result that there is now more agreement 
as to the most desirable route. Public opinion, it 
seems, has been quickened by the railway rates, 
which are considered exorbitant. The route to Hull 
and that to the Thames have been discarded, owing 
to the absence of large towns by the way, and in 
addition to this disadvantage so far as the Bristol 
Channel is concerned, there is the uncertainty of 
the tidal River Severn. The Mersey route passes 
through a country with a population of about a 
million, and besides it is from Liverpool that a 
large proportion of the seaborne traffic of Birming- 
ham is shipped. The amount is computed at 43 per 
cent. of the total. Surveys have been made, and 
the preferable route, so far as present observations 
go, is through the Black Country to Wolverhampton 
and thence in a northerly direction to Stoke-on- 
Trent, then north-west through Kidsgrove and 
Wheelock to Winsford, where the River Weaver is 
joined 64 miles from Birmingham. The Weaver 
provides a waterway 20 miles to the Mersey at 
Westpont, and from the outlet down to Liverpool 
the mileage is 15. At the meeting on Wednesday 
it was reported that a company had been formed 
to promote a Bill in Parliament for powers to con- 
struct the canal, and a new company then formed 
to proceed with the undertaking. Mr. Beriah 
Shepherd explained the engineering features of the 
scheme, which by resolution were heartily and 
unanimously approved. 

The levels to be overcome are somewhat heavy. 
At the north-west of Birmingham, the starting 
point, the height above sea level is 453 ft., and this 
is increased to 460 ft. at Trentham, and the fall is 
to 54.5 ft. at the embouchure of the Weaver into the 
Mersey. It is proposed to dispense with the ordi- 
nary locks by the adoption of Clark’s design of 
hydraulic lifts, with balanced caissons. The rams 
are to be 6 ft. in diameter, and they are to be 
designed to lift a sea-going steamer of 300 tons, or 
barges carrying 400 tons—the maximum size of 
craft to be passed through the canal—at a speed of 
20 ft. per minute. Between Birmingham and 
Wolverhampton the contour of the country is irre- 
gular, with an upward tendency, and heavy cut- 
tings will require to be made, as it is not intended 
to have a lift till Wolverhampton is reached, the pair 
of lifts there providing for a fall of 60 ft., so that 
the canal may pass under several lines of railways 
and existing waterways. Between Wolverhampton 
and Penkridge there will be another fall, but 
from this point to Trentham, 21 miles will be 
without change of level. Here a sharp rise in the 
ground will probably necessitate the driving of 


.|a tunnel 300 to 400 yards long. From about this 


point-——from Harecastle—to Wheelock, the proposed 
canal runs in parallel direction with the Trent 
and Mersey waterway, with which, as with other 
canals along the route, connections will be made. 
While there are twenty-five locks on the Trent 
Canal, three or four hydraulic lifts will overcome 
the same difference in level in the case of the new 
channel. From Wheelock to the Weaver there is 
another level run of six miles, but two lifts will be 
required at the Mersey, going under the London 
and North-Western and a local railway. The 
Weaver Canal can pass four vessels of 250 tons at 
one lockage, the lock being 220 ft. long, 42 ft. wide, 
and 15 ft. deep; while in the Mersey at the point 
where it is joined by the Weaver, the water is never 
less than 13 ft.deep. The promoters have ascer- 
tained that water rights will not be difficult to 
acquire, and preliminary negotiations have been 
entered into with local authorities, &c., as to re- 
servoirs. 

The canal is to be of a minimum width of 72 ft. 
at top water line and 50 ft. at bottom, an in- 
crease having been made on the original mea- 





surement to provide against the wash of tugs 
and trains of barges. The question of coal seams 
has engaged attention in view of a possibility of 
difficulties ; but the engineers argue that the thick 
coal measures to be passed over have been worked 
out and the thinner measures are of small capacity, 
so that no further -subsidences need, in their 
opinion, be feared. Besides, the bed of the canal 
will be deeply puddled and its sides and bottom 
lined with 9 ft. of concrete. The vessels to be 
passed through will be of 300 tons burden in the 
case of seagoing steamers and 400 tons in the case of 
barges. The time taken from Birmingham to the 
Mersey is estimated at about eighteen hours, the 
speed being eight to nine miles an hour. 

As regards financial possibilities, it is always 
difficult to form any accurateidea. The cost is put 
at three millions sterling, 30,0001. being allowed for 
Parliamentary expenses. This latter is thought 
sufticient, as all parties, proprietors along the route, 
the corporations, and the Manchester Canal Com- 
pany, are favourable. The railway companies are 
regarded as the only likely opponents. At this 
cost the promoters consider that with 4s. per ton 
as an average rate, a dividend of 10 per cent. 
could be earned. This is on the assumption that 
2,000,000 tons of merchandise are passed through 
annually. The carrying power on the canal will 
probably consist of thirty steam barges carrying 250 
tons each, towing a 300-ton barge; they might 
make seventy trips per annum—carrying a gross 
tonnage of 1,155,000 tons—while the remainder 
might be made up by private barges. The project 
was conceived by Mr. Beriah H. Shepherd, mecha- 
nical engineer in Birmingham, and has won the 
approval of many civil engineers, including, it is 
said, Sir James Brunlees, Mr. McKerrow, and Mr. 
Edwin Clarke, who have made a detailed survey. 








ELECTRICITY IN GLASGOW. 

THE corporation of Glasgow is awakening to the 
advantages of electricity, not only for lighting pur- 
poses, but as a motive force in tramways. The 
people have been in advance of the ‘‘City Fathers” 
in this respect. All the fine vessels leaving the Clyde 
have an effective installation of electric light ; several 
warehouses are independently lighted, and many 
others from currents supplied by extensive plant 
owned by Messrs. Maver and Coulson’s Company ; 
and some dwelling-houses in the west end have also 
adopted electricity. The West of Scotland Technical 
College is turning out students capable of dealing 
with electrical engineering problems; one of them 
took leading honours in the Whitworth Scholarship 
examination this year. The corporation, however, 
were slow in accepting the new light, but ultimately 
a few years ago agreed to illuminate the fruit market 
and one of the city halls with it. They have now 
agreed to light the corporation library. 

The royal assent has been given to the ‘‘ Glas- 
gow Electric Lighting Order, 1890,” and the com- 
mittee of the corporation having charge of the 
gas-lighting of the city, is now taking steps to 
carry out the powers granted. Although the com- 
pulsory area—that to be lighted within two years— 
is comparatively small, including only a few of the 
principal streets, warehouses, and offices, the area of 
supply is the whole city, and the corporation may be 
called upon at any time to lay down distributing 
mains in any part of the municipality upon receiv- 
ing a requisition from six or more owners or 
occupiers of premises along a street or part of a 
street, certain guarantees being required. The 
price to be charged for supply is not to exceed a 
certain figure, which is estimated at 8d., as com- 
pared with 23d. for gas equivalent in luminosity, 
also supplied from corporation works. A note- 
worthy feature in the provisional order is the fact 
that any deficiency in one year must be made good 
from the gas funds, and the requisite capital is to ke 
provided from the unexhausted borrowing power of 
the gas undertaking. In this case it may almost be 
said that the proverbial lion and lamb lie down 
together. 

It is not in this respect, however, that credit 
can be claimed by the corporation. The appli- 
cations of private firms for power to light the 
city compelled the corporation to conserve their 
rights by taking action themselves. The more 
significant move is that towards the application of 
electricity as a motor in tramway traction. The 


extensive system of tramway lines in Glasgow 
is corporation property, and is leased to a limited 
liability company, which has been successfully 
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managed, the public getting fairly good and 
comparatively cheap conveyances, and the share- 
holders pocketting good dividends. But the public 
want more, and the corporation, dissatisfied with 
many little defects, desired improvements. These 
were stipulated for in a new lease to replace the one 
that lapses in a year or two. - The tramway com- 
pany refuse to accept the amended terms, and the 
corporation are now considering the advisability of 
running cars themselves, the belief being that the 
great success attending the corporation water and 
gas undertakings would be repeated in the case 
of the tramcars. The Attorney-General of England 
and the Lord Advocate of Scotland have, by request, 
given opinion to the effect that the corporation 
would be acting within their legal rights in utilising 
their borrowing powers to provide the necessary 
equipments ; but the cost of maintenance does not 
come within the same category. In view of this 
opinion a committee has been appointed to consider 
the question of working the tramways by electrical 
or other motive power, cable traction being specially 
mentioned. Steam locomotives are used in the 
tramcars at Govan, a suburb of Glasgow. The 
adoption of mechanical traction would necessitate 
new Parliamentary powers being applied for. The 
corporation are alive to the advantages of the 
electric motor, and it is likely that experiments 
will be conducted on a suburban line with elec- 
tric motors. The car system in Glasgow is very 
extensive. The cars run something like 4,000,000 
miles per annum, and carry over 40,000,000 pas- 
sengers, so that the ultimate decision of the 
corporation will be waited fer with some in- 
terest, as it may reflect the state of public opinion 
on electricity asa motor. There are difficulties in 
the way, but the progressive spirit of the age—and 
in no place is it more pronounced than in Glasgow— 
may overcome these. In America the great majority 
of electric tramways are worked from overhead 
wires charged with currents. The cars with accu- 
mulators have been tried and found unsuitable. 
The extra weight of the accumulator, about 23 tons, 
and the cost of maintenance-—they rapidly de- 
teriorate in cars—are very much against the system. 
They have also been tried in Brussels on a very 
considerable scale, and for a lengthy period, and 
not found to be profitable. The North Metro- 
politan Company are now using them, and to 
them the Glasgow corporation will probably turn 
for enlightenment. It may be that with sucha 
large order and the consequent financial reward, an 
inventor may be stimulated to produce a mechanism 
which would overcome the difficulties. 

In another direction Glasgow is likely to move. 
The expiry of telephone patents in Britain, which 
begins on December 9 next, is attracting attention, 
and a movement is already on foot to profit by 
this and extend the system, which is at present 
fairly extensive, communication being established 
between the commercial metropolis, Glasgow, and 
the capital, Edinburgh, as well as with Dundee, 
Ayr, and other equally distant towns. 








NOTES. 
ANOTHER EXHIBITION AT GLASGOW. 

THE citizens of Glasgow are organising another 
exhibition, which although not so pretentious as 
the magnificent display made in 1888, is almost 
sure to be as great a success. The principal 
object is really to secure funds for the estab- 
lishment of an institution for the social and 
intellectual improvement of the inhabitants in the 
east end of the city—a people’s palace or poly- 
technic similar to that in London. The exhibition 
is to be held in the east-end district ; but is sup- 
ported by all the citizens, by the Lord Provost, 
and the authorities ; and the display is to be repre- 
sentative of the multifarious handicrafts of the 
west of Scotland. The expectations of the pro- 
moters in respect of guarantee fund has been far 
exceeded, and the amount is now 7500/., and will, 
it is expected, yet reach 10,0001. Suitable build- 
ings having a floor area of 50,0000 square feet have 
been rented, and will be specially adapted for the 
purpose. There is attached four acres of ground suit- 
able for outside attractions, while on another open 
space adjoining, with 6500 square feet of ground, 
temporary erections are to be constructed for 
larger exhibits, and here also a hall to accommo- 
date 2000 will be erected. Applications for space 
already give promise of a representative display. 
The whole scheme is characterised by that 
thoroughness which is typical of Glasgow enter- 





prises of this character, and already ‘an illustrious 
personage ” who is taking an interest in the work, 
is spoken of for the opening ceremony about 15th 
December, so as give an impetus to the scheme 
from its inauguration. The exhibition will continue 
open for three or four months. 


ERECTION OF A LARGE BRIDGE SPAN. 

A somewhat remarkable engineering feat was 
recently successfully accomplished in the United 
States when the channel connecting span of the 
Cairo Bridge, over the Ohio, was floated into posi- 
tion. The span is 523 ft. long, 65 ft. deep, and 25 ft. 
wide, and weighed 915 tons in all. Its lower chord 
is about 90ft. above low water, and as false work 
could not very well be driven into the river channel 
its erection wasa matter of some difficulty. It was 
finally determined to float it into position. With 
this object a site was selected in the shallow water 
on the river bank, and by means of piles a firm 
foundation was secured on which to erect the bridge. 
On this pile foundation trestles 54 ft. high and 
firmly braced together werejput up, and on top of 
this the span itself was erected. When all was 
ready nine large barges were floated into position 
under the trestles. ‘These barges were 130 ft. by 
25 ft. by 8 ft., and were strengthened by longi- 
tudinal and transverse bulkheads. On them fram- 
ing was erected nearly up to the steel beams on 
which the trestle was supported, and then by pump- 
ing out the water ballast from the barges, the whole 
span and the trestle on which it rested was lifted 
clear of the piles, and was finally towed safely into 
position, and the span deposited on its piers. The 
total weight carried on the barges, including the 
weight of the trestles, was 1800 tons. 


Caste v. Locomotive HavuLacE oN BRooKLYN 
BrivGe. 

Fully two years ago (vol. xlvi., page 79) we 
described at length the new cable track provided 
at Brooklyn Bridge to increase the capacity for 
dealing with the enormous passenger traftic between 
New York and Brooklyn. Figures are now avail- 
able to show the relative cost of the cable traction 
as against the locomotive, and these show that 
while the work done by the locomotives was but 
13 per cent. of the total, the cost was 56 per cent. 
of the total. In the past three years the total 
number of car-miles by both methods of haulage 
was 3,139,750 miles, and of this 87 per cent. was 
by cable traction and the remaining 13 per cent. 
alone by locomotives. The total cost was 47,1741. 
of which 43.6 per cent. was absorbed by cable 
traction, including the cost of steam made by the 
boilers of the cable driving plant, which is also used 
to drive the electric lighting plant daily, and the 
shops’ engines each working day ; but 40l. per 
month is deducted for the steam utilised in working 
the electrical plant. The cost per car-mile in the 
case of cables is but 3.77 cents against 32.16 cents 
by locomotives, or in other words for every penny 
spent in doing a certain amount of work by cable, 
84d. is spent on locomotives doing the same work. 
Of course the Brooklyn Bridge traftic is peculiarly 
suited for cable traction, the track being specially 
set apart and comparatively level. The traftic on 
Secchi Bridge has greatly increased. In 1887 
the total car mileage was 921,278, and in 1889 it 
had increased to 1,186,943. The expenses, how- 
ever, increased at even a greater ratio, from 
14,0861. in 1887 to 17,8107. in 1889. It is right to 
mention also that while the cost of locomotive trac- 
tion has been decreasing per car-mile that of cable 
traction last year showed an increase. In other 
words, while the proportion of cost per car-mile in 
1887 was as one of cable to ten of locomotive, it was 
in 1889 as one to 6}. 


Taytor’s Auromatic DIsINFECTOR. 

A properly constructed water-closet, in good 
order, does not require the use of disinfectant. 
But unfortunately such an appliance is compara- 
tively rare. In most houses the need for carbolic 
acid, or some such fluid, becomes pressingly evi- 
dent at times, and is met in a fitful manner, which 
does very little good. What is wanted is that the 
application of disinfectant should be systematic, 
taking place every day, or, better still, every time 
the closet is used. Various apparatus have been 
devised to fulfil this end, some of them, we 
believe, efficiently, but they have all been 
mechanical in their nature, and have needed 
to be fixed by a plumber. The expense 
keeps them out of the houses of the poor, while 
the objection to domestic upsets prevents them 





being adopted to any great extent by the wealthy. 
At length, however, an automatic disinfector has 
been invented by Mr. George Taylor, of Liverpool, 
which can be manipulated solely by the house- 
holder himself. In appearance it is simply a stone- 
ware bottle, which is placed, neck downwards, in 
the two-gallon flushing tank, and which imme- 
diately commences to discharge a teaspoonful of 
disinfectant each time the closet is used. Its size 
is such that it stands vertically in the ordinary 
tank, and cannot possibly fall over. The prin- 
ciple of its action is exceedingly simple. When the 
level of the water falls in the tank, the pressure on 
the capillary orifice of the bottle decreases and the 
fluid runs until the external pressure is balanced by 
the column of liquid and the air pressure inside the 
bottle. The emission of a teaspoonful of liquid 
effects this, and then the flow stops, however long 
the tank may be kept empty. When the tank is 
filled a little water flows into the bottle, compressing 
the air in the upper portion, while a part of the loss 
is probably made good by evolution of gas, when 
Condy’s fluid is used as the disinfectant. In this 
way the contents are gradually used, a bottle, in 
average circumstances, lasting six weeks. Thus 
every time the closet is used the drains are flushed 
with disinfectant, and the pan is left filled 
ready for the next use. This invention is one 
of the greatest promise, and should be of 
immense service until that happy time comes 
when all our sanitary appliances will be perfect~— if 
it ever does. The merit of the automatic disin- 
fector is that any one—even the British servant 
girl—can apply it, and that its cost is very small. 
In the case of the poorest houses the town autho- 
rities, who already give away disinfectants most 
lavishly during epidemics, would probably find it 
a more economical method of distribution then the 
present one. For better-class houses it satisfies 
the feeling that most people have that ‘‘ something 
ought to be done,” and it does that something as 
efficiently as is possible with disinfectants. 


IrisH RaILway AND SHIPPING Statistics. 

Ireland seems to be more prosperous than for 
many years. Froma Government book on banking, 
railway, and shipping statistics we learn that in June 
of this year the amount of money deposited in all 
banks was over 38 millions sterling, the largest 
amount on record, or 2,076,000/. more than at the 
same date in the previous year. In four years the 
increase has been 4,872,000/., but there is a decrease 
of about 3 per cent. on the amount invested in 
Government and India stocks. But it is with the 
railway and shipping statistics that we have more 
particularly to deal. During the first half of the 
year the receipts exceeded those in the correspond- 
ing period of 1889, the net increase being 1.5 per 
cent., or 21,3751. In recent years the railways 
have been advancing steadily, as the following 
Table shows : 


Railway Receipts. 

Receipts Average 
Year. for Six r 

Months. Mile. 

Miles. £ £ £ 

1886 2617 = 1,294,136 a3 ae 495 
1887 2630 1,389,534 Inc. 45,398 509 
1888 2672 1,328,027 Dec. 11,507 497 
1889 2672 1,398,908 Inc. 70,881 524 
1890 2667 1,420,283 Inc. 21,375 533 


The returns applicable to shipping do not show 
any material progress, although the figures are 
above the average. The coasting trade is very 
steady so far as arrivals are concerned—there is, if 
anything, a falling off in ten years. This decline is 
very marked in the case of the clearances with 
cargoes. Ten years ago the tonnage of vessels ar- 
riving from coasting ports was nearly 54 million tons, 
and the average for the ten years was 5,249,906 
tons, while last year the total was 5,114,786 tons, 
the downward grade having been very steady, 
with only three slight checks. So also with the 
outward coasting business, the decrease being from 
4} million tons to 3? million tons last year, while 
the average was nearly 4 million tons. The ton- 

e arriving from foreign ports last year was 
913,239 tons, being 17,580 tons above the average 
for the ten years; but in 1879 the total was 
1,117,777 tons, and since that there has been, as 
the Irishman would say, ‘‘ progress backwards.” 
The same remark holds good but more pro- 
nouncedly in the case of vessels leaving for foreign 
ports. In 1879, the tonnage clearing was 724,750 
tons, and in three years there was a decrease of 
377,000 tons to 347,380 tons, and the total is down 
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to 357,633 tons for 1889. Belfast is still the lead- 
ing shipping port, which is not surprising in view 
of the industrious character of the people. Dublin 
makes an indifferent second, with Cork and Water- 
ford next. The following figures include entered 
and cleared vessels. 
Coasting. 
No. ‘Fons. 


me 
No. ‘ons. 


Belfast... .-. 559 447,497 14,421 2,678,743 
Dublin 2) |.) 555 © 398,554 10,584 2,263,966 
Cork ie .-- 295 159,410 4,061 997,738 
Waterford... ... 108 54,189 3,742 919,837 
Londonderry... 79 57,490 = 2,877 552,541 





Total (all ports) ... 1973 1,270,872 46,036 8,900,186 

Of the foreign vessels 243 of 127,463 tons dis- 

charged only part of their cargo, and 90 of 139,464 

tons only partly loaded their cargo at Irish ports. 
Tue Frencu Navy. 

France is making great additions to her navy, as 
will be seen from the following formidable list of 
vessels either now actually in course of construc- 
tion, or about to be put in hand:—Ironclads : 
Neptune, at Brest; Brennus, at Lorient ; Tré- 
houart, at Lorient ; Magenta, at Toulon ; N——, 
at Brest ; N——, at Toulon; Jemmapes, at St. 
Nazaire; and Valmy, at St. Nazaire. Ironclad 
gunboats: Phliégéton and Styx, at Cherbourg. 
Armour-plated cruisers: Dupuy de Lome, at 
Brest ; Charner and Bruix, at Rochefort ; Chanzy, 
at Bordeaux; and Latouche-Tréville, at Havre. 
First-class cruisers : Alger, at Cherbourg; Isly, at 
Brest. Second-class cruisers: Suchet, at Toulon ; 
N—-—, at Cherbourg ; N——, at Brest ; N——, at 
Toulon. Third-class cruisers: Cosmao, at Bor- 
deaux ; Coetlogon, at Penhouet. Torpedo cruisers : 
Wattignies, at Rochefort ; Flearus, at Cherbourg. 
Torpedo advice boats: Manche, at Cherbourg ; 
Vaucluse, at Rochefort; Léger, Levrier, and 
N——, at Lorient. Torpedoes for the high seas : 
Dragon, Grenadier, and Lancier, at Havre ; Turco 
and Zouave, at Nantes ; Eclair, Kabyle, and Orage, 
at the Seyne; Sarrazin and Tourbillon, at Bor- 
deaux ; Grandeur and Veloce, at Bordeaux. First- 
class torpedo boats: Nos. 130, 131, 132, 133, 134, 
and 135 at Havre ; 136, 137, and 138 at St. Denis ; 
139, 140, and 141 at Creusdt ; 142, 143, and 144 at 
Bordeaux ; 145, 146, 147, 148, 149, 152, 153, and 
154 at Havre ; 155, 156, and 157 at Bordeaux and 
Paris ; 161, 162, and 163 at St. Denis; 164, 165, 
and 166 at Havre; and 167, 168, and 169 at 
Creusét. It may be added that of the ironclads, 
the Bouvines is to be built by the Société des Forges 
et Chantiers de la Méditerranée, and the Jemmapes 
by the Société des Chantiers de la Loire. Of the 
armour-plated cruisers, the Chanzy is to be built 
by the Société de la Gironde, and the Latouche- 
Tréville by the Société des Forges et Chantiers de 
la Méditerranée. Of the third-class cruisers the 
Cosmao is to be built by the Société de la Gironde, 
and the Coetlogon by the Compagnie Générale 
Transatlantique. Of the torpedoes for the high 
seas, the Dragon, the Grenadier, and the Lancier 
are to be built by the Compagnie Normand ; the 
Turco and the Zouave by the Société des Chantiers 
dela Loire ; the Eclair, Kabyle, and Orage by the 
Société des Forges et Chantiers de la Méditerranée ; 
the Sarrazin and the Tourbillon by the Société de 
la Gironde ; and the Grandeur and the Veloce by 
M. Hersan. Of the first-class torpedo boats Nos. 
130, 131, 132, 133, 134, and 135 are to be built by 
the Compagnie Normande ; Nos. 136, 137, and 138 
by the Société des Chantiers de la Loire ; Nos, 139, 
140, and 141 by MM. Schneider et Cie. ; Nos. 142, 
143, and 144 by the Société de la Gironde: Nos. 
145, 146, 147, 148, 149, 152, 153, and 154 by the 
Compagnie Normande ; Nos. 155, 156, and 157 by the 
Cail Company ; Nos. 161, 162, and 163 by the 
Société des hematin de la Loire; Nos. 164, 165, 
and 166 by the Société des Forges et Chantiers de 
la Méditerranée ; and Nos. 167, 168, and 169 by 
MM. Schneider et Cie. The French navy now 
comprises 20 first-class ironclads, 9 first-class 
cruisers, 11 armour-plated coastguard ships, 1 first- 
class armoured gunboat, 4 second-class armour- 
plated gunboats, 9 battery cruisers, 9 first-class 
cruisers, 13 second-class cruisers, 14 third-class 
cruisers, 4 torpedo cruisers, 14 first-class despatch 
boats, 25 second-class despatch boats, 5 third-class 
despatch boats, 15 transport despatch boats, 8 tor- 
pedo despatch boats, 16 gunboats, 32 shallops, 
4 torpedo boats for the high seas, and 104 other 
torpedo boats. 

Automatic REGISTER OF MovVEMENTS OF THE 

Forth Brice. 
The Forth Bridge has been for some time entirely 





completed, the works have been dismantled, and the 
engineers’ staff and the workmen have had to seek 
new fields of operation, some of the engineers having 
gone to Mexico, America, Greece, and India. The 
finishing touch, it is interesting to note, is the only 
thing in the way of ornament on the bridge, all else 
being indispensable parts of the structure. This 
embellishment consists of two brass plates placed 
on the south cantilever pier, in commemoration 
of the opening of the bridge by the Prince of 
Wales on March 4, 1890. The names of the 
directors, engineers, and contractors are also given. 
Sir John Fowler has had fitted at the end of the 
south main span, at which point the contraction 
and expansion joint is placed, an indicator to record 
the number of trains passing and the daily contrac- 
tion or expansion of the bridge. The apparatus 
consists of a brass rod, with a pencil, attached to 
the end of the girder, and a clock with another 
brass rod fixed in its axle. Round the rod in 
the axle of the clock is wound astrip of paper about 
4 in. wide with a weight attached tothe end. The 
point of the pencil rests on this paper, which is, of 
course, constantly on the move as the clock winds 
down. The result is that as the cantilever con- 
tracts the pencil attached to it is pulled away ; 
when it expands, the pencil is pushed forward, and 
a curve of contraction and expansion is thus pro- 
duced by the movement of the paper and pencil 
combined. The same principle is applied to register 
the behaviour of the bridge while a train is passing. 
When the train enters on the one end of the canti- 
lever it pulls the far off end down, and when it 
does so it also pulls the pencil, and thus a mark at 
right angles to the curve of contraction and expan- 
sion is made. When it passes to the other half 
of the cantilever, it pushes it forward and again a 
mark at right angles to the curve is made on the 
other side. Each mark indicates a train, and thus the 
simple apparatus serves three purposes. Recently 
there was a second sale of the plant in the works, and 
now the bridge alone stands without anything to 
indicate that it has only been just constructed. 
Of the 4500 men who once were employed on the 
bridge only 80 remain, and of these 80 only 36 are 
likely to be permanently employed on the bridge. 
Mr. A. Hunter, who was from the beginning in 
charge of the sheds, has been appointed resident 
engineer with this staff of 36 men, most of whom 
are riggers. Their chief work will be to keep the 
bridge thoroughly painted both outside and inside. 
It is not generally known probably that the paint- 
ing of the inside of the bridge is not yet finished, 
and will probably take all summer to finish. When 
the work has been once done only the junction of 
the members will require constant touching up. 
The paint on the other parts will last for two or 
three years. In order to overtake the work with 
as great convenience as possible, permanent sicel 
staging has been devised. There will be a stage 
for each member. Each stage has been so cca- 
structed that it can be taken down and put up again 
in a form that will suit the place it is desired to get 
at. The management are at present troubled a good 
deal with requests for passes to inspect the bridge, 
but as walking over the bridge, owing to the narrow- 
ness of the sidewalk, is attended with considerable 
danger, very few are granted. The speed of the 
trains in crossing the bridge is not now limited, 
except in the case of goods trains, and with them 
it must not exceed 25 miles an hour. As there are 
only about 2 ft. 6 in. between the pedestrian on 
the bridge and the flying train, it is seen that the 
precaution is wise. The average traflic on the 
bridge amounts to about 140 trains daily. 





EQUILIBRIUM SLIDE VALVES. 
To THE EpIToR OF ENGINEERING. | 

Sir,—In your Patent Record this week you illustrate 
what are termed “equilibrated slide valves with variable 
expansion for steam engines” which have been patented 
by Mr. G. Duvinage. 

It may interest the inventor and others to know that 
this valve gear, both in its general arrangement and in 
its details, has been sonennee | previously. There was at 
the Manchester Exhibition in 1887 an engine built for the 
patentees by Messrs. Hartley, Arnoux, and Fanning, 
Sisko-on Tent, with this identical gear. The only points 
where the two patents differ are that in Bentley and 
Ford's patent, the main valve was not split quite through 
at the back, and thus all tendency to open out and bind 
against the sides of the steam chest was obviated; and 
the cut-off valve was cylindrical in section instead of being 
semi-cylindrical, and was therefore in almost perfect 
equilibrium. The ports in the main valve were at an 
angle and the cut-off valve was made with its cutting off 
edges also at the same angle, so that by twisting the valve 
by the action of the governor the cut-off was regulated. 





As Mr. Duvinage shows his valve in the wood-cut it 
would take a very powerful governor to overcome the 
friction caused by the steam pressure inside. It was 
stated that the same firm had fitted this gear to many 
engines up to 30 in. in diameter, and that they gave great 
satisfaction ; but I have since heard that the valves wear 
and allow steam to get behind them, thus destroying the 
equilibrium, and making them require as powerful a 
taped as Mr. Duvinage’s arrangement will necessitate. 
his difficulty might easily be overcome by using Rams- 
bottom piston rings at the ends, both of the main and 
cut-off valves, to keep them'steam-tight. I have not heard 
- this has been tried, though of course it is a common 
levice. 

The patentees in their circulars claim that by using a 
long main valve, and two cut-off valves, one at either end 
of the cylinder, they are able to have steam ports almost 
as short as in engines fitted with Corliss gear, and that 
they thus get practically the same efficiency with very 
much simpler apparatus. I have seen indicator cards 
from several of rsa engines, and they all show a very 
clean cut-off from about ;; to half-stroke, but when 
cutting off later than half-stroke there appears to be a 
little wiredrawing. 

It was also stated that Messrs. Bentley and Ford had 
taken out patents both on the Continent and in America. 
It seems a pity that intending patentees do not spend a 
few hours to see what has been done before, instead of 
wasting energy and money in working out for them- 
selves contrivances perhaps as old as themselves, for it 
would not be surprising to hear that this combination of 
two circular valves one inside the other was in use thirty 


years ago. Yours i 
A. E. A. Epwarps, 
Nuneaton, September 20, 1890. 








GIRDERS WITH PARALLEL FLANGES. 
To THE EpiToR oF ENGINEERING. 

S1r,—I do not think ‘‘ B. M.” has understood my letter, 
and I think if a bridge were designed from the stresses 
given by him, it would be weak. ‘‘B. M.” says, ‘‘ All 
the verticals then except one are in tensile stress.” Now 
none of the verticals in my diagram were in tension, but 
all in compression. If they were in tension the strains 
on them would be different. Since my last letter I 
have worked out the strains according to Rankine, and 
find them — with Stoney, so of the three Sheild is odd 
man out. The tensile stresses are all taken up by the 
diagonals, and are as follow : 


For Diagonals Inclined from the Centre. ~ 


Diagonal « receives ee poe on 74,228 

a ‘ ee a 55,671 

” c 39,765 

Re ma re 26,510 
For Diagonals Inclined towards the Centre. 

lb. 

Diagonal ¢ receives ce We sas 0 

‘ po x ae ‘ne £3 2,651 

3 O45 Ane ae sins 7,953 

5 Gs 45 58 15,906 


Letters counting from abutment. 


From my own view I cannot see how Sheild’s formula 
is arrived at, for if we trace the action of the weights 
separately in their passage to the abutments, we find that 
the proportion of the load upon each vertical is as follows: 


Vertical No. 1 receives ; ths of 15,000 ]b., or 52,5001b. 
», 39,375 lb, 
»» 28,125 Ib. 
», 18,750 Ib. 
yy 11,2501b. 


and these strains agree with Stoney and Rankine. 

As [have said before, in my diagram, the verticals are 
in compression and diagonals in tension, but in the Char- 
ing Cross Bridge the verticals are in tension and dia- 

onals in compression. There may be some reason for the 

uckling of the verticals in the Charing Cross Bridge 
apart from the possibility of their receiving compressive 
strains. I recollect a few years ago being in charge of a 
bridge consisting of four spans of nearly 300 ft. each 
(Warren girder type) where the ties towards the centre 
were very much buckled, but whose sectional area was 
ample to resist the double strain of tension and compres- 
~~ which could be brought upon them under the severest 
oads. 


” ” 2 ” 


—* ths as ‘ 
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DOUBLE BOGIE EXPRESS TANK LOCO- 
MOTIVE. 


To THE Eprror or ENGINEERING. 

Str,—As you are aware I have, for some time past, 
tried my hand at improving locomotives for fast pas- 
senger traffic, with special regard toContinental exigencies. 
To pull express trains of say 200 tons load, exclusive of 
engine and tender, over gradients from 1 in 200 to 
1: 100, at anything like speed, involves very heavy work, 
which means great steaming capacity, and, above all, 
ample grate and firebox surfaces. But a large boiler can 
hardly be carried on three axles only, according to 
standard practice (although Mr. Webb has managed this 
very well) and the general tendency of modern passenger 
locomotive building is, therefore, to adapt a four-wheeled 
bogie in front, instead of the single — increas- 
ing at the same time the steadiness of the engine and 
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facilitating the passage through curves. Thus we find 
the faithful “‘ pathfinder” ofthe Yankee, the old Newcastle 
“bogie,” again in the latest English practice in France, 
in Italy, in fact all over the Continent. The new express 

ag locomotives of the Prussian State Railways will 
ikewise show the four-wheeled front bogie. 

Being a strong believer in bogie rolling stock I have, in 
my latest design of an express engine, gone a step further 
and applied a four-wheeled bogie also at the rear end of 
the engine, which is, moreover, supposed to be a com- 
pound tank engine. This suggestion will at once convey 
to your mind the picture of the famous Bristol and Exeter 
engines, designed by Mr. Pearson, and illustrated in 
ENGINEERING, vol. ix., page 91, as well as in Locomotive 
Engineering, by Zerah Gcloers. For the reasons given 
above, as regards increased tractive or adhesive power, I 
have, however, been introducing four coupled driving 
wheels, making thus an engine with altogether twelve 
wheels. Very similar engines, as far as the general 
alae goes, have been constructed by Mr. James Cross 
or the St. Helen’s Railway, also by the Rogers Locomo- 
tive and Machine Works, Paterson, New Jersey, for the 
Skaneateles Railroad. 

I beg to inclose a sketch of my new double bogie 





DEFECTIVE BOILER CONSTRUCTION. 
To THE EpIToR OF ENGINEERING. 

Sir,—I find that Mr. H. C. Newton is not so easily 
convinced of the correctness of my remarks regarding the 
boilers of the Kaiser Wilhelm, as I am led to assume, 
from their continued silence, that the designers of these 
boilers are. 

Mr. Newton’s comparison of a suspension bridge plat- 
form and a combustion chamber top is correct as far as 
the deadweight of each is concerned, but there it ends. 

Pressure, unlike gravitation, acting equally in a/l direc- 
tions, no further strain can possibly be brought to bear on 
the sling stays beyond what I explained in your issue of 
August 22 last. 

I never doubted the capability of the slings to support 
the total strain of about seven times the working pres- 
sure, but the query is, how to get this strain to act on 
these slings ? 

The last paragraph of Mr. Newton’s letter describes 
what ought to be the usual practice, but which decidedly 
is not, as the boilers of the Kaiser Wilhelm, and amongst 


many others those of H.M. s.s. Colossus, illustrated in 
The Engincer of February 8, 1884, prove. 











é ’ 7 i” 





the 
imen- 


express compound tank engine, showing clearl 
general arrangement of the engine, the principal 
sions of which being as follows : 

Cylinders : 


ft. in. 
Diameter of high-pressure cylinder 1 64 
a 3, low-pressure “i 2 4 
Length of stroke .. 20 
Wheels: 
Diameter of driving wheels (2 m.) 6 sf 
mo », bogie a> | (TR) 3 3 
Rigid wheel base... ask gi 9 63 
Wheel base of each bogie ... 6 6% 
Total wheel base er 34 9 
Boiler : 
Height of boiler centre above rails 3 oe 
Diameter of boiler barrel ... : oe ae 
Length of firebox casing ... auc FACE 
Number of tubes... aes : 25 
Diameter of tubes outside fhe . G82 
Length of tubes between tubeplates 10 + 
sq. ft. 
Heating surface, firebox ... 129 
+ a tubes 1205 
Sa total 1334 
Firegrata area ite aes eas ree 29 
Ratio of firegrate area to heating surface 1 ; = 
Pressure of steam per square inch 175 
Tractive Power: 
Tractive power at 50 per cent. of boiler 
pressure pat wes ee ... 10,000 
Provisions : 
Contents of water tanks 1800 gallons 
tons. 
‘4 coal bunkers ... 2 
Weights: 
Weight of engine ro ie 52 
fe ia ae - as 66 
a ae te », on front bogie 16 
ee ee »» 9) coupled axles... 30 
” ” ” 99 hin bogie 20 


As will be noticed, the provisions of water and coals 
are entirely carried upon the hind bogie ; thus, in a 
the load at the rear of the engine becomes gradually 
reduced, while the front bogie, which has to lead the 
engine, and requires, therefore, more weight, is relatively 
heavier loaded. > providing side tanks as well, the 
total capacity of the water tanks may be increased to 
3000 gallons, and that of the coal bunkers to 5 tons, 
making the total weight of the engine, when fully 
equipped, about 72 tons. 

The bogies have each a lateral movement of 2 in., while 
their construction is identical with that of the express 
locomotive bogies employed on the Caledonian and 
Western Railway of France. The front grate bars are 
turned up towards the tubeplate, and by this simple 
device, which has been successfully practised on the 
Bavarian State Railways, the grate area is augmented by 
about 20 per cent. 

Altogether such an arrangement of an express tank 
locomotive seems promising. The engine stands certainly 
well on its wheels, and would be qualified to run at any 
speed with ease and steadiness. 

; I am, Sir, yours faithfully, 

Munich, July 21, 1890. A. BRUNNER. 


| Another point worth drawing attention to is that 
| although it is necessary to secure the bottoms of the com- 
| bustion chambers to the shell when sling stays are 
| adopted for the top, neither the one nor the other of these 
| stays will beof any use unless the shell is sufficiently 
| stiffened all round to prevent being pulled out of its 
circular form. 

The shell being in perfect equilibrium at all pressures 
| no resistance can be obtained in a single radial line until 
| distortion begins. 
| For this same reason there is something ambiguous in 
| staying the sides of combustion chambers to the shell 
| when girders are used for the tops, and it is only the fact 

of them being comparatively short and very stiff of them- 
| selves, that no serious distortion takes place in the shell. 
| All such ambiguities, and there are many more in most 
' marine boilers, are possible, and, perhaps, permissible so 
long as the present factor of safety is maintained, or to 
put it in another way, so long as such designs are adopted 
the present factor of safety is a necessity. 
| Yours —_ 
. H. Marvin. 


| 





DEFECTIVE STAYING OF BOILERS. 
To THE EpiTor OF ENGINEERING. 

Srr,—Mr. Martin has drawn attention to an important 
matter in the staying of marine boilers. As his remarks 
| do not appear to have been clearly understood by some of 
your correspondents, I have endeavoured to illustrate the 

| strains on the various crown stays of the boilers of the 
| Kaiser Wilhelm II. Let it be supposed that there are 
| only three stays to the crown of the combustion chamber, 


| 
| Jrooml 


A 











| 








| A.A. Stays under compression. 
8. Stay in tension, 
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| 

and these, instead of being secured to the shell, pass 
through stuffing-boxes in it, and can be secured to a bridge 
outside by nuts as shown on diagram. If pressure be 
| applied pe Be the nuts are loose the crown of the combus- 
| tion chamber will bulge down as shown. The pressure 
| being equal all round will not tend to move the combus- 
| tion chamber up or down bodily. If the nuts on the out- 
| side stays be put on the underside of the bridge and 
| screwed up lightly by hand, it is clear that they are then 
' quite neutral, but could act as struts if requi Ifa 
nut be now put on the centre stay on top side of bridge 
‘and screwed hard down, so as to support crown of com- 





bustion chamber, it is clear we have introduced another 
force tending to pull the combustion chamber bodily up. 
It is also clear that the outside stays will resist this ten- 
dency to rise and will act as struts. This is exactly what 
is bound to take place with the stays of the boilers of the 
Kaiser Wilhelm II. Theonly difference being that there 
are more stays in it. With regard to the practice of stay- 
ing combustion chambers to shells it would be a great 
oo if these were made so that all the stays were 
independent of shell. It used to be a common practice 
to rigidly stay the centres of the flue tubes of Lancashire 
and Cornish boilers to the shells; this, however, was 
found a fruitful source of grooving and leakage, and was 
dispensed with. Yours faithfully, 
Great Yarmouth. H. HicHer. 








TAPERED STEEL CUT NAILS. 
To THE EpiTor oF ENGINEERING. 

Str,—I am anxious to obtain an American machine for 
ne cut nails from tapered steel strips. Can youor 
any of your readers kindly inform me of the maker’s 
name ? Yours truly, 

Cur Natt. 

London, September 24, 1890. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Market.—The difficulty between the 
blast furnacemen and the ironmasters has caused a con- 
siderable amount of excitement in the iron market during 
the past week, and has materially affected the prices of 
pig iron. Last Thursday, however, the market clo 
weak. The quotations for Scotch iron went up 3d. per 
ton in the early part of the day, but they subsequently 
declined 54d. per ton, and the closing quotation was 
buyers at 51s. 3d. per ton cash, being a loss of 1d. from 
the preceding afternoon. Cleveland iron closed 24d. and 
hematite iron 14d. per ton higher on the day. There was 
a continuance of the uneasiness in the iron market on 
Friday pending the result of the wages dispute between 
the miners and the coalmasters, and the difficulty with 
the men employed at the blast furnaces. n the 
course of the forenoon a fair amount of business was 
reported, but the course of prices was undecided until the 
afternoon meeting of the ‘‘ring,” when the quotations for 
Scotch iron became very strong, and the dealing was 
animated. A very general desire was then shown on the 
a of the ‘‘ bears ” to rush into the market to cover sales. 
hose who had oversold had to pay a great advance on 
the former price. (uotations, which had improved 1d. 
per ton in the forenoon, were run up 54d. further in the 
afternoon, but the close was 1d. per ton under the best 
price, though still a gain of 54d. from the previous after- 
noon’s close. Clevelandand hematite iron improved respec- 
tively 24d. and 14d. per ton on the day. The closing settle- 
ment prices were 51s. 9d., 48s. 3d., and 58s. 6d. respectively 
for Scotch, Cleveland, and hematite. It was announced in 
the course of the afternoon that several brands of makers’ 
iron had been advanced in price—Carnbrae, Glengarnock, 
and Summerlee 1s. each per ton, and Eglinton from 6d. to 
1s. There was again a very large and excited business done 
in the market on Monday forenoon, and an advance in 
price was made all round. Scotch iron opened at 52s. 14d. 
per ton, being an advance of 44d. per ton, and the price 
was quickly run up to 52s. 7d. cash. Cleveland and 
hematite iron each advanced in price 1s. per ton. The 
‘* bears” were reported to have covered very extensively, 
the major portion of the cash purchases having been made 
on their account. Business was also very active in the 
afternoon market, a very large turnover having been 
done at generally higher prices. Scotch iron touched 
52s. 1ld. per ton, but the close was 52s. 74d., being 
arise of 11d. per ton. Cleveland gained 104d. at 49s. 11d., 
which was 44d. underthe best price. Hematite was at 
one time ls. 3d. per ton up, but closed at 59s. 3d. per ton 
—a rise of 9d. from last week’s close. Reports to the effect 
that 13 blast furnaces had been damped down or blown 
out during the week—from 77 to 64—caused a further 
firming of prices in the market yesterday, when the ex- 
citement was still continued. Business was active, and 
at the afternoon meeting the highest prices were paid 
which have been recorded for a considerable period. The 
rice of Scotch iron touched 53s. 64d., but subsequently 
eclined a little; Cleveland rose 7d. and hematite iron 
1ld. per ton. At the close the settlement prices were, 
respectively, 53s. 3d., 49s. 104d., and 60s. 1d. per ton. 
A complete collapse took place in the market this 
forenoon, as a result of a few conciliatory remarks made 
hy Mr. Snow, an English delegate, to a meeting of 
blast furnacemen held at cen > last night. ft is 
now thought that arbitration may take place without an 
systematic strike occurring. cotch warrants, whic 
changed hands at the opening of the market at 53s. per 
ton, fell away rapidly to 52s. Cleveland and hematite 
both declined 8d. per ton. The afternoon market was 
also flat, but no very material reduction in the price of 
ig iron was announced. Last week’s shipments of pig iron 
a all Scotch ports amounted to 8822 tons, as compared 
with 9335 tons in the corresponding week of last year. 
They included 750 tons for the United States, 1330 tons 
for Canada, 120 tons for India, 280 tons for Australia, 
330 tons for France, 1221 tons for Italy, 1358 tons for 
Germany, 125 tons for Russia, 295 tons for Holland, 100 
tons for Belgium, 210 tons for China and Japan, smaller 
uantities for other countries, and 2127 tons coastwise. 
he stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood yesterday afternoon at 653,491 tons, 
against 657,318 tons yesterday week, thus showing for the 
past week a decrease amounting to 3827 tons. 


Shipments of Machwnery, dc., from the Clyde.—The 
foreign and colonial shipments of machinery, &c., from 
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the Clyde, reported last week, included the following: 
Locomotive engines, for India and South Africa, of the 
value of 13,000. ; sugarmaking, papermaking, and other 
machinery, valued at 21,550/., chiefly for Trinidad and 
Demerara, Calcutta, Singapore, and Penang, Sydney, 
Rangoon, South Africa, Italy, and Spain and New York ; 
sewing machine parts, of the the value of 7856l., chiefi 
for Nantes, Russia, Italy, Antwerp, Cape, and Natal, 
and Rangoon ; blooms, billets, plates, and other steel 
om, valued at 11,110/., chiefly for Italy, Canada, New 

ork, Rangoon, Baltimore, Calcutta, Japan, Sydney, and 
San Francisco; pipes and other castings, plates, bars, 
sheets, tubes, wagon material, sleepers, fencing, and 
miscellaneous iron manufactures, of the value of 47,890/. 
—the total being upwards of 101,000/. 

Strike in the Pipefounding Trade.—During the past six 
or seven weeks there has been a strike amongst a portion 
of the non ed pipe-moulders on a trade difficulty. A 
conference between certain of the employers and the men 
on strike was held last Friday, but unfortunately no 
amicable arrangement was arrived at. 


New Shtpbuilding Contracts.—A contract has just been 
— by Messrs. Caird and Co., Greenock, for thesupply 
of two steel screw steamers of about 5000 tons each, for 
the Greenock Steamship Company, Limited, to be em- 
ployed in their Australia trade. They are intended to 
attain a high rate of speed and will be the most important 
addition yet made to their “‘Gulf” line. At present 
Messrs. Caird and Co.’s stocks are all bare, so that this 
new order will be good news to a large body of workmen. 
An order for a steel screw passenger steamer has just 
been placed with Messrs. William Simons and Co., Ren- 
frew. The vessel is intended for the American trade. 
Messrs. William Hamilton and Co., Port-Glasgow, have 
contracted to build a steamer of 1000 tons for China 
owners, which is to develop a speed of =a knots per hour. 
The engines and boilers will be supplied by Messrs. 
Hutson and Corbett, Glasgow. The same firm have also 
contracted to build a large four-masted steel sailing ship, 
which is expected to be ready for delivery in February of 
next year. She has been ordered by Messrs. Hamilton, 
Harvey, and Co., Glasgow, and is to be named the Bar- 
dowie. Her net register will be 2070 tons, and she will 
carry about 3500 tons of cargo. 


Smith’s Ship Railway.—On Monday a special visit to 
the Edinburgh Exhibition was made by Sir Edward J. 
, C.B., M.P., and Mr. W. R. Kinniple, consulting 
engineer, Westminster, for the purpose of inspecting the 
ship railway, which Mr. William Smith, Mem. Inst.C.E., 
Aberdeen, the inventor, has laid down there for the pur- 
Rose of demonstrating the practicability of his system. 
he result of the inspection is stated to be very gratifying 
to Mr. Smith. Sir E. J. Reed and Mr. Kinniple are to 
furnish Mr. Smith with a written report upon the under- 
taking. 

Waverley Station, Edinburgh.—The scheme for the 
extension of the Waverley Station, Edinburgh, has now 
been presented by the directors of the North British Rail- 
way Company to the Edinburgh Town Council. It is a 
very comprehensive and thorough-going one, and if the 
remodelling is carried out in the manner that is proposed, 
it is thought an expenditure of a million sterling may be 

uired. It has been resolved by the Town Council to 
hold separate conferences with the directors of the North 
British and Caledonian Railway Companies next week. 


Proposed Extension of the Methill Docks.—The directors 
of the North British Railway Company have given in- 
structions for the preparation of plans for the extension 
of the dock accommodation at Methill, Fifeshire, and for 
the deepening of the channel. The great development of 
the coal trade which has recently occurred at this port has 
induced the directors to take this important step. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Development of the South Yorkshire Coalfield.— 
Progress of a most satisfactory nature is being made by 
the Denaby Main Colliery Company, in the new colliery 
sinkings at Cadeby. The site is on the side of the River 
Don. The permanent drawing engines have been on the 
scene for some time, awaiting the completion of one of the 
finest engine-houses of its kind in the country. Obstacles 
of the most stupendous and disheartening character 
have been met with in the sinking operations proper. 
The days of the Barnsley seam westward of Conisborough, 
are numbered, and soon the virgin coalfield, which is 
now being tapped at Cadeby, will have to be largely 
resorted to. 


Amalgamated Engineers and other Socicties.—A special 

eneral meeting, convened by circular, was held on 
Ranier last at Ripley, to take steps for the organisation 
of the colliery enginemen and stokers of the district. The 
meeting was addressed by Mr. T. Haslam, miners’ agent 
of Clay Cross, who said he was not very anxious to take 
men into the Derbyshire Miners’ Association who should 
really be members of some other society, viz., the Amalga- 
mated Engineers’ Society, the head-quarters of which are 
at Chesterfield. The matter, however, rested entirely 
with themselves, and he wouid in fact rather they did 
join a society connected with their own trade. But 
sooner than they should not be connected he advised them 
to get the consent of the Trades Congress to join the 
Derbyshire Miners’ Association. After some further dis- 
ed, and carried 


cussion it was proposed, second unani- 


mously, ‘‘That this meeting being in favour of joining 
the Derbyshire Miners’ Association will take the first 
opportunity to ask the council of the same for leave to 
join. 

Effect of the McKinley Bill in Sheffield.—The rolling 





mills of the town are fairly well employed at present, and 
rospects for the future are very encouraging. The call 
or shear plates, plough plates, and steel for agricultural 

implements generally is exceptionally brisk. Steel for 

common cutlery is not in such good demand as formerly. 

This is mainly owing to the stoppage of orders due to the 

peony which prevails with regard to the McKinley 
‘ariff Bill. 


Yorkshire Miners and the Australian Strike.—The great 
Australian strike and lockout has, during the past week, 
been under the consideration of the Yorkshire Miners’ 
Association. The question was first brought before 
the Council of the Association a week ago, and it 
was decided to lay it before the lodges, that they 
might determine the amount to be forwarded to the 
help of the Australian workmen who are now out. 
The result of the voting had to be returned to the 
offices not later than Monday, and the result has been 
found to be a great majority in favour of contributing 
2001. to the fund. That amount will, therefore, be for- 
warded at once by Mr. Frith and Mr. Broadhead, on 
behalf of the Association, to Mr. Inskip, treasurer of the 
Parliamentary Committee of the Trades Union Congress, 
and Mr. Fenwick, secretary, that they may transmit it, 
with other moneys, tothe Strike Committee in Australia. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change at the weekly market and a 
good deal of business was transacted. Quotations im- 
roved and were very firm. This was greatly accounted 
or by the labour difficulties in Scotland. Early in the 
day a maker sold No. 3 g.m.b. Cleveland pig iron at 
49s. 8d. for delivery to the end of the year, but afterwards 
that figure could not be obtained, buyers being unwilling 
to do business ahead considering eee for the future 
somewhat uncertain. The general quotation for prompt 
f.o.b. delivery of No. 3g.m.b. Cleveland pigiron was 49s. 6d. 
and at the close of the market several buyers were quite 
ready to pay that sum. One or two makers asked as much 
as 50s. for No. 3, and did not care about accepting less. 
Middlesbrough warrants were unsettled. Opening at 
49s. 8d., they fluctuated somewhat, and at last closed at 
49s. 103d. cash buyers, the amount of business transacted 
in them —e only small. A good deal of grey forge iron 
changed hands at from 44s. 6d. to 45s. per ton. To-da 
the market was much easier in consequence of a likeli- 
hoodof theScotch labour dispute ae amicably arranged. 
Prices, however, for makers’ iron did not fall much. In 
the engnne 49s. 6d. was paid for No. 3, and at the close 
of the market that quality could not be bought under 
49s. Cleveland warrants, however, dropped 14d. They 
were at 49s. 104d. at one time, and at the close were 
48s. 9d. cash buyers. 


Manufactured Iron and Steel.—The finished iron trade 
continues in a satisfactory state and bho are all well 
supplied with contracts. Common bars are now 61. per 
ton ; ship-plates, 6. 7s. 6d.; and ship angles, 6/. 2s. 6d.— 
all less the customary discount for cash. There is an im- 
“eet we in the steel industry. One or two fair orders 

ave lately been placed with local firms and several fresh 
Indian orders are expected. Heavy rails have gone up to 
5l. 2s. 6d. per ton ; and steel ship-plates are 6/. 17s. 6d. to 
7l., less 24 per cent. discount. 


Steel Rail Orders for Cleveland.—The North-Eastern 
Railway Company has just given orders for the manu- 
facture of 25,000 tons of steel rails. This time they have 
found it to their advantage to give the order in Cleveland, 
instead of to Barrow, as on a previous occasion. The 
order has been divided into about three — parts 
between Messrs. Bolckow, by cd and Co., the North. 
Eastern Steel Works, and the Darlington Steel Works. 


Palmer’s Iron Company.—The twenty-fifth’ annual 
meeting of Palmer’s Shipbuilding and Iron Company 
was held in Newcastle on Monday. The report and 
balance-sheet was adopted. The balance-sheet for the 
year ended June 30, 1890, shows that the operations of 
the company have resulted in a profit of 66,369/. 18s. 8d., 
to which is to be added the balance from last year of 
1818/7. 12s. 11d., making together 68,188/. 11s. 7d. available 
for distribution. Out of this an interim dividend of 
22,5201. 7s. Gd. has been paid, leaving 45,6681. 4s. 1d. for 
appropriation. The directors propose to pay a further 
dividend on the ordinary shares of 34 per cent. for the 
half-year ended June 30, 1890, — 6 per cent. for the 
year, which will absorb 31,528/. 10s. 6d., and 7921. 5s. 4d. 
will be required for dividend and interest to June 30, on 
the newly-created preference shares. They also propose 
to transfer the sum of 2000/. to bad and doubtful debt 
reserve account, and to carry forward the balance of 
11,347/. 8s.3d. It was also decided that a further divi- 
dend of 24s. 6d. per share on each of the A shares, 35/. 
paid, and 17s. 6d. per share on each of the B shares, 25/. 
paid, making 6 per cent. for the year; also a dividend at 
the rate of 6 per cent. on preference share capital called 
up, beand are hereby declared payable on October 8 (free 
os income-tax) out of the net profits of the company. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—Steam coal has been active. and prices have 
advanced 6d. to 1s. per ton. The best steam qualities 
have made 15s. to 15s. 6d., and good dry coal 14s. to 
14s. 6d. per ton. House coal has been in rather moderate 
demand ; No. 3 Rhondda has made 13s, 6d. to 14s. per 
ton. The demand for patent fuel is satisfactory, and a 
large business has been ing in coke, foundry qualities 
making 22s, 6d., and furnace ditto 21s. per ton. The 





manufactured iron and steel trades have exhibited a 
buoyant tone. 


Quick Despatch.—A large grain warehouse erected by 
the Bute Dock Company, near the top of the East Dock at 
Cardiff, has now been opened. One of the first cargoes 
to be discharged was that of the steamship Clan M‘Gregor. 
from Bombay, the largest vessel which has arrived at 
Cardiff with grain. Sheis a ship of about 3600 tons, and 
had on board 37,400 bags of wheat. After entering the 
East Basin some of her cargo had been discharged in 
order to lighten her sufficiently to go into the dock. Al- 
though this caused a delay of about two days, the Clan 
ee was discharged in seven days from the time she 
entered the basin. 


Barry Commercial Graving Dock.—A_ contract has been 
let for the construction of a commercial graving dock at 
Barry to Mr. J. Jackson, of London, the builder of the 
foundations of the Tower Bridge over the Thames. The 
dock will cost about 130,000/., and will be completed in 
twelve months. The consulting engineer is ee 
Wolfe Barry, London, and the work will be carried 
out under the supervision of Mr. J. Robinson, resident 
engineer of the Barry Company. The dock will be about 
700 ft. in length and 85 ft. in width. 


Bristol and Australia.—On Saturday, Messrs. Salmon 
and Co., agents in Bristol of the Anglo-Australasian line 
(Messrs. W. Milburne and Co.), invited a large party to 
look over the Port Caroline, one of the fleet of steamers 
now at Avonmouth. Efforts are being made to establish 
an export trade from Bristol to the Australian colonies, 
and the Port Caroline is the second of the line to leave 
the outer dock of the port, the first having recently sailed 
with a fair cargo of local merchandise. 


The Tin-Plate Trade.—It is understood that Mr. P. S. 
Phillips, proprietor of the Nantyglo Tin-Plate Works, 
as decided to remove them lower down the valley, 
probably to Pontymister. Mr. Phillips wishes to be 
nearer the seaboard. The Caerleon Tin-Plate Works, 
which have been idle for some time, are to be restarted by 
Mr. D. Grey, formerly managing director of the Llwy- 
darth Tin-Plate Works. 








IRRIGATION At MErv.—Sir C. Scott Moncrieff has been 
requested by the Czar to proceed to Merv and report on 
the best means of irrigating the Czar’s extensive estates 
there. It is believed that Sir C. Scott Moncrieff will 


Y | have no difficulty in leaving Egypt, as the Nile is now in 


a very satisfactory state. 





NorTHERN Rattway or France.—We are informed 
that Mr. G. du Bousquet has been appointed chief 
mechanical engineer of the Northern Railway of France, 
in the place of Mr. Ferdinand Mathias, whose death 
we recently much regretted to record. Mr. du Bousquet 
obtained his degree of engineer at the Ecole Centrale, 
and soon came to the front in the locomotive works of the 
Northern Railway of France. 





Tue Sanitary Instirure.—The following course of 
lectures will be delivered at the Sanitary Institute during 
the next two months. The lectures will be delivered on 
Tuesdays and Fridays, at 8 p.m. October 3, ‘‘Ventila- 
tion, ae and Lighting,” by Sir Douglas Galton, 
K.C.B., D.C.L., LL.D., F.R.S.; October 7, ‘‘ Principles 
of Calculating Areas, Cubic Space, &c.; Interpretation of 
Plans and Sections to Scale,” by Mr. H. Law, M. Inst. 
C.E.; October 10, ‘‘Water Supply, Drinking Water, 
Pollution of Water,” by Mr. Louis Parkes, M.D 
D.P.H. Lond.; October 14, ‘‘ Drainage,” by Professor H. 
Robinson, M. Inst. C.E.; October 17, ‘Sanitary Building 
Construction ;” October 21, ‘‘Sanitary Appliances,” by 
Professor W. H. Corfield, M.A., M.D. Oxon. Medical 
Officer of Health, St. George’s, Hanover Square; Oc- 
tober 24, ‘‘Details ‘of Plumbers’ Work,” by Mr. J. 
Wright Clarke; October 28, ‘‘Scavenging, Disposal of 
Refuse and Sewage,” by Mr. Charles Jones, Assoc. M. . 
Inst. C.E., Engineer Surveyor to Ealing Local Board; 
October 31, “‘ Infectious Diseases and Methods of Dis- 
infection,” by Mr. Shirley F. Murphy, M.R.C.S., Me- 
dical Officer of Health for the county of London ; 
November 4, ‘‘ General Powers and Duties of Inspectors 
of Nuisances,” by Mr. J. F. J. Sykes, M.B., B.Sc., 
D.P.H., Medical Officer of Health, St. Pancras ; Novem- 
ber 7, “‘ Objects and Methods of Inspection,” by Mr. 
J. F. J. Sykes, M.B., B.Sc., D.P.H., Medical Officer of 
Health, St. Pancras; November 11, ‘‘ Nature of 
Nuisances, including Nuisances the Abatement of which 
is difficult,” by Mr. J. F. J. Sykes, M.B., B.Sc., D.P.H., 
Medical Officer of Health, St. Pancras ; November 14, 
‘*Trade Nuisances,” yi! Mr. Bostock Hill, M.D., 
8.Se., C. Camb., F.LC. 3; November 18, ‘‘ Diseases of 
Animals in relation to Meat Supply ; Characteristics of 
Vegetables, Fish, &c., Unfit for Food, by Mr. A. Wynter 
Blyth, Barrister-at-Law, M.R.C.S., Medical Officer of 
Health for St. Marylebone; November 21, ‘Sanitary 
Law, English, Scotch, and Irish ; General Enactments ; 
Public Health Act, 1875; Model Bye-Laws,” &c. by 
Mr. A. Wynter Blyth, Barrister-at-Law, M.R.G.S., 
Medical Officer of Health for St. Marylebone; Novem- 
ber 25, ‘‘Sanitary Laws and —— Governing the 
eet by Mr. A. Wynter Blyth, Duesiaebek Law, 
M.R.C.S., Medical Officer of Health for St. Marylebone. 
A fee of 1. 1s. for the course will be charged to cover 
expenses, but inspectors and surveyors holding office, and 
candidates for the examinations of the Institute will 
be admitted at half fees, and students attending the 
course will be granted free admission to the museum and 
library during October and November. Full particulars 
can be obtained from the secretary of the Parkes Museum, 
74a, Margaret-street, Regent-street, W. 
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AND HAWKINS’ AUTOMATIC SWITCH. 


































































































WE illustrate above a new switch to be used in 
combination with a dynamo and secondary battery. 
Its object is to bring the battery into circuit with the 
dynamo automatically as soon as the electromotive 
force of latter exceeds that of the former, and to auto- 
matically cut the dynamo out of circuit when its electro- 
motive force from any cause falls below that of the 
battery. By thismeans the current is prevented from 
flowing back from the battery and reversing or driving 
the dynamo as a motor, 

The apparatus consists, as shown in the engraving, 
of two electro-magnets A and B, The electro-magnet 
Ais fixed to the bracket ID, and is wound with a thick 
wire I which is included in the main circuit. The 
electro-magnet B is made movable on the pin C, and 
is wound with a fine wire of high resistance, which 
is always in circuit with the dynamo. The electro- 
magnet B carries a stud f which engages the contact 
lever F. 

After the dynamo has been started, and has reached 
the proper speed to give sufficient electromotive force 


to charge the battery, the movable electro-magnet B | 


is attracted towards the fixed electro-magnet A, at the 


same time moving the contact lever F by means of the | 
stud f, into contact with the brushes G H, thereby | 


closing the main circuit between the battery and 
dynamo, 

The main current now passes through the coils I, 
increasing the attraction between the two electro- 
magnets A and B, and securing a firm contact between 
the lever F and the brushes ( H. 

Should the electromotive force of the dynamo fall 
below that of the battery from any cause, the attraction 
between the two electro-magnets ceases, owing to the 
reversal of polarity of the electro-magnet A by the 
return current from the battery, a very slight amount 
of which is necessary to cause the lower magnet to fall, 
owing to its weight and to the reduction of the cur- 
rent in its windings by the fall of electromotive force 
in the dynamo. 

The above arrangement is noticeable for its simpli- 
city; no mercurial contacts are required with their 
attendant disadvantages, such as splashing of mercury 
and possible short circuits. There are no springs to 
get out of order, the adjustment being made by p_ sto 
ing the distance between the electro-magnets A and B 
by means of the lock nuts on the pinC. The switch 
has a long and quick break owing to the lever F being 
moved by the stud f whose distance from the fulcrum 
is small compared with that of the part of the lever 
by which contact is made. The manufacturer is Mr. 
F, M. Newton, of Taunton. 





SovutH AUSTRALIAN RaILways.—A commission ap- 
pointed to consider the subject recommends that a rail- 
way be constructed from Roseworthy to Angaston. The 
estimated cost is 165,0007. 





WesTERN Union TELEGRAPH Company. —The profit 
realised by the Western Union Telegraph Company in the 
financial year ending June 30, 1889, was 1,243,608/., as 
compared with 1,014,114/. in 1887-8, aad 807,456/. in 
1886-7. In the course of 1889 the company laid two 
cables nearly 1700 miles in length between Coney Island 
and Nova Scotia, thus securing two working cables from 
New York to England. The Western Union Telegraph 
system has been largely made up by purchases of other 
undertakings. The latest purchase effected was the net- 
work of the Baltimore and Ohio Telegraph Company, 
which was acquired by a rental of 12,000/. per annum for 
fifty years, and an exchange of 775,000/. Baltimore and 
Ohio Telegraph Stock for 50,000 shares in the Western 
Union Company. The mileage of wire taken over by the 
Western Union Company on this occasion was as follows : 
Wire owned, 52,603 miles ; wire leased, 1504 miles; wire 
controlled, 4450 miles, 


Fig.3 O_ 
ie) 
~ eho 
c € 
mains ead | Vp 
oO (i) 
OnE 
gi 
Ys 
- 
rf RETURG 
Pa 
INAWO 























LISTER’S ROLLER BEARING FOR SHAFTS. 

Messrs. LisTtER AND Co., of Keighley, are the 
manufacturers of the roller bearing illustrated below. 
They have fitted up their new tool works with it, and 
find that it answers most satisfactorily. The construc- 
tion is seen ata glance. The shaft issupported on two 
These 
above 


rollers, and is guided by means of a top a 
rollers stand in a box of oil, the level of which is 

















SS iii 
rubbing surfaces are constantly flooded with lubricant. 
They run at a surface speed of one-third of the 
speed of the shaft, and thus the friction is very 
small, The rollers are the same diameter as the 
shaft, and their length is equal to two diameters. 
These bearings are said to run for two or three months 
without attention. 








A CONCENTRIC WEDGE BUSH. 

Betow we publish a section through a new 
bush for clamping pulleys on shafting without the 
necessity of using either keys, bolts, or set screws. 
This device is now being put on the market by Messrs. 
A. L. Thomas and Sons, engineers and ironfounders, 
Dover. As will be seen from our engraving, the bush 
consists of four concentric wedges, which, when in 
place, form a bush cylindrical both inside and out. 








| The outside of the bush is turned to fit the pulley and 
| the inside to fit the shaft. In using it to clamp ona 
| pulley the four wedges are taken apart and their sur- 

faces oiled. They are then placed together on the 

shaft in their proper position and the pulley passed on 
‘over them. If now the pulley is given a jerk round in 
| the proper direction the four wedges bind together and 
| firmly clamp the pulley to the shaft. It is necessary 
| that the bush is put on the shaft in such a way that 

the pull of the belt on the pulley tends to tighten the 
| grip, as otherwise the wedges would work loose. The 
| new device seems particularly well adapted for export, 





as by its means pulleys can be clamped in position 
without requiring any keyways to be cut in either 
the pulley or the shaft. Indeed the shafting need not 
even be turned, for the bush can be used with the 
most satisfactory results even on rolled shafting, 
although the latter is seldom perfectly round. When 
required the ng can easily be removed without 
damaging the bush. 





INDUSTRIAL NOTES. 

THE memorandum prepared by the Labour Corre- 
spondent to the Board of Trade, relative to the state 
of the skilled labour market, indicates the existence of 
very disturbed conditions in many industries. The 
number of disputes registered at the office during the 
last month was 105, as compared with 99 and 79 
respectively in the two previous months. Some of 
the strikes were of considerable magnitude and im- 

rtance. The strike list is headed by the dock 
abourers and seamen with 16 strikes, the cotton trades 
come next with 15 strikes, the building trades follow 
with 12 strikes, and the miners with 9 strikes. Thus 
52 strikes out of the total of 105 occurred in connec- 
tion with four branches of trade, the remaining 53 
being distributed over the other trades of the country. 
Notwithstanding these industrial disturbances in the 
labour market, the state of trade, from the standpoint 
of employment, may be said to remain in a fairly satis- 
factory condition. Twenty-one trade unions reported 
on the state of their respective labour markets ; those 
show a total membership of 228,139. Of these 5203 
were out of work, as compared with 5147 in the previous 
month. The increase was only 56, so that the proportion 
remains unchanged, viz., 2.28 per cent. of the total, 
the membership having increased. The engineering 
and building trades show an improvement on the 
returns of the previous month, there being only 14 per 
cent. of their members out of work. Most of the other 
branches of industry remain stationary, except iron 
shipbuilding, in which there is a slight increase in the 
total number out of work. But even here there ap- 
pears a prospect of improvement, for the Chilian Go- 
vernment are inviting tenders for two or three ships of 
war, and also for locomotives and rolling stock, parti- 
culars to be obtained at the Chilian Legation, Paris. 
The general summary of trade shows in six industries 
trade is ‘‘very good,” seven ‘‘ good,” and eight 
‘* moderate,” so that, judged from the m2n’s stand- 
point, there is little to complain of. 





The monthly report of the Boilermakers and Iron 
Shipbuilders for September announcesthat all members 
in the shipyards of the United Kingdom have complied 
with the order issued in the August report for the stop- 
page of all overtime. In commenting upon this fact the 
council state that it has caused some offence to a few 
employers, for which they are exceedingly sorry ; but 
they go on to say that the fact of such a large number 
of employers wanting night shifts and overtime to be 
worked is the best possible proof that the time has 
not arrived to reduce wages. With regard to 
boiler shops, an occasional quarter, cr even half-day 
overtime in very urgent cases, is not objected to, but 
no systematic overtime can be allowed. The branches 
and district committees are required to stop it, by 
punishing members acting contrary to this order. The 
total number of members out of employment was 1798, 
as compared with 1444 in the previous month, and 
1714 in the corresponding month of 1888. But taking 
into account the increase in membership the per- 
centage of members out of work was only 5 per cent. 
compared with 6.2 per cent. in September, 1888. The 
report goes on to state that the outlook in the ship- 
building trade has considerably improved, especially 
on the Clyde and the Wear. In the yards of the 
former district six new steamers have been contracted 
for, four steamers for Italian owners, and three others 
of 5000 tons each—total 13; in the latter district 
three new steamers have been contracted for. Two 
sailing ships have also been secured of 1800 tons each 
for Hamburg owners, by Messrs. Connell and Co. It 
further announces that the British India fleet and the 
P. and O. Company are both negotiating for new 
steamers, The only district running short of 
orders is said to be the Tyne. It appears from the 
report that 86,000 tons of new contracts have been 
placed with the Clyde shipbuilders, as compared with 
21,000 tons in the corresponding month of last year, 
and of 12,000 tons in the previous month. On the 
north-east coast, from Blyth to Whitby, orders have 
been booked for 20 new vessels, the majority averaging 
3500 tons gross register; and a new company has 
started which has provisionally booked orders for six 
additional steamers. 

In addition to the preceding contracts, it appears 
that two large passenger and cargo steamers are to be 
built at Barrow, for the British and African Steam Navi- 
gation Company, and a large dredger for the Danube. 
At Aberdeen a good order hasbeen secured for a steamer 
of 4000 tons ; at Sunderland one firm has contracts for 
five vessels, and another firm in the district fcr four 
vessels. These facts justify the council in stating that 
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the outlook has improved. The new offices of the 
union at Newcastle were opened on Monday last, the 
22nd inst., by Sir B. C. Browne, the Mayor of New- 
castle presiding at the banquet in the town hall. 
There was a great demonstration and procession on 
the occasion, members of Parliament, employers of 
labour, managers, and foremen of firms and works, and 
the chief officers and delegates of the union took part 
in the proceedings. It was a day of rejoicing by a 
vigorous society only twenty-three years old, as at 
present constituted, with over 30,000 members, 
100,100/. funds in hand, and which has paid away in 
benefits over 900,000/. The council are warniog branch 
officers and auditors as to culpable and glaring neglect 
in respect of funds—-two cases of embezzlement having 
— iscovered, while others are indicated and cen- 
sured, 





The monthly report of the Steam Enginemakers’ 
Society, dated the 18th, states that the list of unem- 
ployed is higher than in the previous month, the total 
out of work being 51. The council hint to the 
members unemployed that they must look out for and 
endeavour to secure any vacancies that offer them- 
selves by promptly attending to any application re- 
quiring their services. No trade dispute of any note 
is reported, but a few men were thrown idle by the 
dockers’ strike at Southampton. At Grimsby the men 
employed in the shipping trades have secured a reduc- 
tion in working hours to 53 per week, the same as at 
Hull. A ce, te been taken as to a special levy for 
superannuation purposes, in order to provide a special 
fund for superannuated members, so that if any un- 
foreseen circumstances should occur to reduce the 
general fund, the aged shall not suffer. The council 
call attention to the fact that while the ‘‘new unionists” 
are clamouring for the unions to be made mere fighting 
machines, and for abolishing the mutual benefits, this 
vote has been carried by the largest majority ever 
known in the society for any extra tae. The report 
says, ‘‘it will be a sorry day if ever trade unions turn 
their backs upon their pioneers, and, in return for 
their past efforts and sacrifices, cast them adrift in the 
autamn of their lives without any compensation such 
as they have a right to expect at the hands of those 
who are now reaping the result of their early 
struggles.” The membera’ vote on this question shows 
what they think of the proposal to abandon the 
friendly society benefits, 

Throughout Lancashire all the leading branches of 
engineering and cognate trades are well employed, the 
activity being well maintained by the old contracts 
secured some time back. There appears to be a dearth 
of new orders of any great weight except in boiler- 
making, in which branch there is no scarcity of orders 
yee all the leading tirms not only being very full 
of work for the present, but are likely to be kept well 
engaged for some time to come. A very strong tone is 
maintained throughout the iron trade also, in so far as 
prices are concerned. Some of this may be due to 
the dispute in Scotland between the blast furnacemen 
and the masters, and possibly there may be anticipa- 
tions of similar disputes in the same branch of industry 
in other quarters. The threatened restriction of out- 
put will no doubt harden prices, but it is doubtful if any 
very serious disturbance will arise in this connection. 
Taking all the towns seriatim, we find that in the 
engineering branches the reports from the officers of 
the various unions are that trade is ‘‘ good ” in Bolton, 
Rochdale, Wigan, Manchester, Salford, Oldham, 
Burnley, Warrington, and some other places. At 
Bury, St. Helens, Preston, and some other places, it is 
either “fair” or steady, while at Liverpool an 
Blackburn it is on the ‘‘ decline” slightly. In the 
Newcastle district trade is reported to be very good, 
night shifts are again being resorted to, and every- 
where there are signs of renewed energy and activity. 
No dispute of any moment exists in the engineering 
branches of trade in any of these districts, and speaking 
generally in nearly all cases there is a good under- 
standing and friendly feelings between employers and 
employed. There may arise some little friction, 
in some instances, by the stoppage of overtime in 
boiler shops, which may re-act upon the engineering 
branches, but at present it has developed no stronger 
feeling than annoyance in consequence of the delay in 
the execution of orders, some of which perhaps are tied 
astotime At Chester, Crewe, Wolverton, and other 
centres of railway engineering the shops are fairly busy, 
few vacanies arising from slackness of trade. 


In the Cleveland district there are signs of improve- 
ment, both in the demand and in prices. Buyers are 
more disposed to purchase for forward delivery than 
has been the case for some time; the practice of con- 
sumers only confining themselves to purchases for 
hand-to-mouth supplies showed want of confidence to 
some extent, whereas now confidence seems to have 
revived, for they appear anxious to buy ahead. This 
extra demand has caused prices to advance rather 
rapidly during the last four weeks. Perhaps the dis- 
pute in Scotland is helping in this direction. The 
Cleveland ironmasters rather welcome than otherwise 





the demands of the Scotch blast furnacemen, inasmuch 
as the cost of production in Cleveland is higher than 
in Scotland. At the Eston Steel Works the wages of 
the men have been reduced 2} per cent., according to 
the sliding scale; this reduction will operate until 
November. No dispute arises out of this, as it is in 
accordance with the wages scale. 

In the Staffordshire districts generally trade has 
improved, and men are better employed than they were 
some time since. In the Birmingham district activity 
prevails, but there are signs of slackening off in some 
firms and in some branches. In the Sheffield and 
Rotherham district trade is good, with prospects of 
still further improvement. There is a most satisfac- 
tory absence of serious disputes in all those districts 
in nearly all branches of trade, and especially in the 
engineering departments. In the local hardware 
trades, where trade is in full activity, there is no dis- 
position to disturb the flow of industry by ill-advised 
strikes, and there is a total abstention from any de- 
mands that can be termed presposterous. The result is 
that small concessions are from time to time made 
without any stoppage of work or excessive friction. 


A very important concession, as regards working 
hours, has just been made in Durham. ‘The whole of 
the colliery mechanics in the county, numbering over 
15,000 men and boys, will, fromand atterSaturday next, 
the 27th inst., cease work at 12 o’oclock on Saturdays, 
Hitherto the colliery mechanics have had to complain of 
working longer hours than most men employed at the 
mines ; they have agitated for some concession in this 
respect for a long time, always acting with prudenceand 
moderation. They have deservedly won this conces- 
sion, and are to be congratulated upon the fact that 
it was won without having to resort to a strike. 


The London Trades Council have resolved to insti- 
tute a vigorous crusade against systematic overtime in 
all trades throughout the metropolitan district. 
Circulars are to be sent to employers of labour as well 
as to workpeople, calling attention to the subject ‘‘as 
being one of the greatest evils which afflict the work- 
people.” It should rather have been, which inflict 
industry, for neither employer nor workmen are 4 
benefitted by it. Occasional overtime is not attacked, 
but it is the practice of systematic overtime which is 
condemned. 





The Yorkshire miners have determined to create a 
kind of out-of-work fund, or rather a kind of relief 
fund, for the purpose of doing away with ‘‘ cadging.” 
The union does not provide for any benefit in case the 
men are thrown idle by stoppages, through explosions, 
inundations, breakage of machinery, bankruptcy, or 
other causes, but it does provide for cases of idleness 
through strikes. The districts are urged to pay Is. per 
— for this purpose, so as to raise a fund of 3000/. 

nthe event of stoppages the contributing members 

are to receive so much per week when thrown idle. 
The step is in the right direction, and excellent so far 
as it goes, but ls, per quarter will not suffice. In 
the engineers the total cost has been 24s. per year, 
over a period of nearly forty years, or 6s. per quarter, 
nearly 6d. per week. In the carpenters the cost has 
been 17s. per year, or 4s, 3d, per quarter. Some local 
disputes are pending in the Yorkshire district, and 
it is possible that a few collieries will be on strike 
shortly, unless some arrangement is effected mean- 
while. 

The miners’ delegates of Great Britain have again 
been in solemn conference with their co-workers on the 


d| Continent. There appears to be an intention of making 


an effort for an eight-hour day, both here and on the 
Continent. This, at least, is the view of some of the 
delegates. If this be their view there is no need of an 
Fight Hours Bill. In any case, the miners of Great 
Britain, and those in Belgium, France, and Germany, 
are in a different position ; law prevents combination 
to a great extent on the Continent, here the law 
permits, and even fosters it. 

The official report of the Yorkshire Miners’ Assovia- 
tion states that the average output per man is under 
382 tons, while the average for the whole country is 
390 tons. In 1882 the average for the county of York- 
shire was only 301 tons, an increase of 80 tons per man 
in eight years. The report estimates that the increase 
in wages of 40 per cent. which the miners have 
obtained, is equal to 9,434,984/., or nearly 94 millions 
sterling. The total number of members is stated to be 
45,000, with funds and property cf 40,000/. The 
National Federation is stated to be 150,000 strong, 
with 600/. in hand for expenses. 

The council have published their Draft Bill for the 
eight hours. It is called a Bill to amend the Coal 
Mines Regulation Act, 1887. It provides (§ 4) 
that no person shall be employed, or be allowed in any 
mine for the purpose of employment, who has not been 
so employed, under sixteen years of age. (§ 5) 


No person under the age of twenty-one years shall be 
employed, or allowed in any mine below ground for 
the purpose of employment, for more than eight con- 
secutive hours in twenty-four hours. 


($ 6) No 





woman or girl shall be employed at manual labour 
above ground in connection with any mine. The other 
twenty sections in the Bill deal with other matters. 
It will be seen that this Bill only interferes with the 
hours of labour of persons under twenty-one years of 
age. An effort was made in 1887 to prevent boys under 
twelve years of age working in mines, but the pro- 
posal was rejected, while a proposal to prohibit the 
employment of women was resisted by the women 
themselves, and was rejected. The Bill will wreck 
the Federation if they are not careful. 

The German Miners’ Congress have declared in 
favour of a shift of eight hours; no overtime ; the 
length of shift to be reduced in wet places or where 
there is unusual heat ; for 4s. per day for the pick- 
men, other workers to be in proportion ; wages to be 
paid weekly ; one system of pay-books ; in favour of 
arbitration ; for a new mining law ; improved sanitary 
arrangements ; removal of restrictions as to migration ; 
for self-control in the matter of co-operative stores ; 
against the importation of foreign labour ; limitation 
by law of power of employers to dismiss their work- 
people ; and that capitalist rings be abolished or sup- 
pressed. Only about two or three of these conditions 
can be objected to; most of them are operative in the 
mines of England, even the eight hours shift, where 
the men really desire it. 





The Australian strike is reported to be extending, 
other men being called out. On the other hand, it is 
stated that non-unionists have accepted work in various 
directions. At Sydney an attack was made upon a 
body of non-union workmen, resulting in the Riot Act 
being read and the streets being cleared by a body of 
troopers and the police ; 300 special constables were 
sworn in. About 8000/. have been subscribed by the 
English unions, and more is being collected. 

he Knights of Labour in New York, having failed 
in the strike at the New York Central Railroad, have 
issued a notice stating that nothing can be gained by 
prolonging the strike, and therefore they declare it 
closed, 


THE NEW SIEMENS FURNACE. 


Calculations concerning the Possibility of Regenerating the 
Gas in the New Siemens Furnace.* 
By Professor AKERMAN, Stockholm, 

THE interesting P+ ad of Mr. John Head and M. P. 
Pouff on the new Siemens furnace has prompted me to 
undertake some calculations i the possibility of 
working that furnace on the method designed, and 1 beg 
leave to conmmunicate the results. 

It ought tu be first observed that the ratio between the 
respective kinds of gases of which the producer gas is 
composed, under similar action and using identical 
material, must be approximately the same in the new as 
in the older Siemens furnace. To understand this we 
only require to consider that the combustion of carbon to 
carbonic oxide consumes exactly the same quantity of air 
as the carbonic oxide thus formed requires for its further 
combustion to carbonic acid. Carbonic acid formed from 
air is, in other words, mixed with twice as much nitrogen 
and hydrogen as the carbonic oxide produced by means 
of air, by which further combustion the said carbonic 
acid is obtained. When next this carbonic acid, passing 
through sufficiently hot carbon, is converted into carbonic 
oxide, an equal amount of carbon to that previously 
present in the carbonic acid is absorbed, and at the same 
time the volume is doubled. And since the carbonic 
acid, as we have seen, brought along with it twice as 
much atmospheric air as would have been necessary for 
an equal amount of ‘carbon as carbonic oxide, there is 
present with the carbonic oxide produced in this manner 
exactly the same proportion of nitrogen and hydrogen 
introduced with the air as if the carbonic oxide had been 
produced by the direct action of air upon carbon. 

We have yet only shown that the ratio between the 
carbonic oxide and the nitrogen and hydrogen introduced 
by the air is alike, whether the carbonic oxide be pro- 
duced direct with air or by the method now proposed. 
But the ratio of these to the other gases generated by 
the same fuel, such as hydrogen and hydro-carbons, must 
in both cases be the same, because the amount of carbon 
consumed in the producer by means of carbonic acid is, 
as mentioned, always equal to the quantity of carbon 
present in that carbonic acid, and each of these carbon 
units is naturally accompanied by the same amount of 
— matters, the quantity of which depends on the 

ind of fuel used. 

The ratio between the different kinds of gas is net 
altered if, per unit of carbon, there is introduced with 
the air of combustion into the old producer, or with the 
combustion products into the new, an equal amount of 
steam ; the alteration in the composition of the gases 
caused by the introduction of steam is equal in both cases, 
and consists only of a decrease of the nitrogen and an in- 
crease of the hydrogen, thecombustion products reconveyed 
to the producer containing as much water formed by the 
combustion of the gases in the furnace chamber as that 
introduced into the producer by the injector, and at the 
doubling of the amount of carbon in the gas which takes 
place in the = there, is also a Scabiieg of the 
amount of hydrogen. The single difference is that the 
furnace gases also contain the water got by combustion 
of the hydrogen of the coals. 

From what has been said above, it follows that if, after 


* Paper read before the Iron and Steel Institute. 
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being started, the process can be carried on so that no 
carbon is burned with air in the producer, there must, 
for every unit uf carbon Prrodineadh from coals r in 
hydrogen, be produced about twice the amount both of 
carbonic oxide and other gases from the new producer 
with combustion products, as when the combustion pro- 
ceeds with air, or with a corresponding mixture of air 
and steam. Hence it follows that, the temperature of 
the gases being equal, the amount of heat evolved by 
them in the furnace chamber per unit of carbon burned 
by the new arrangement must be twice as large as with 
the old. That is to say, on the previous assumption, the 
fuel consumption for Sochenaedl heat requirement in the 
furnace chamber under the former method, will be redu 

to half under the new, against what would be used with 
the old Siemens arrangement, and air forced in a similar 
manner by a steam injector. 

In order that this may be possible, it is, however, 
necessary that the producer gets heat sufficient not only 
to replace that of which the departing gases rob it, but 
also the whole of that considerable amount of heat ab- 
sorbed by the burning of the carbon with carbonic acid 
and water vapour. We shall now try to investigate how 
these can be attained, and for simplification of the ques- 
tion, the effects of the steam introduced by the injector 
is at present set aside. 

First, concerning the temperature of the gases leaving 
the producer when coal is the fuel, there is no reason to 
assume it to be different from that of other coal-gas pro- 
ducers without special introduction of steam, and it is 
commonly about 600 deg. Cent. When, further, the 
amount of carbonic oxide obtained per unit of carbon 
consumed in the producer is twice as great as_ that 
obtained in an ordinary gas producer, the amount of heat 
carried away by the gases per unit of carbon can be 
approximately estimated thus: 600 x [4.66* + 9+] 
x 0,244 = 2000 calories. 

The heat consumption in the reduction of carbonic 
acid to carbonic oxide per weight-unit of carbon is 2473 
-— (2.38 x 2403) = —3126 heat units,—the calories pro- 
duced by one weight-unit of carbon in burning to car- 
bonic oxide being represented by 2473; whereas, at the 
same time, as much heat is absorbed as is obtained 
when the carbonic oxide got from 1 weight-unit of carbon 
(12 + 16) : 12 = 2.33 weight-units, is oxidised to carbonic 
acid, namely, 2.33 x 2403 calories. 

The requisite heat per weight-unit of carbon consumed 
in the producer may be thus approximately estimated at 
2000 + 3126 = 5126 calories; and if this gas regenerating 
process is to be possible in the manner assumed, this 
amount of heat must be introduced into the producer by 
that portion of the combustion products from the furnace 
which is passed through the producer. 

These gases, under the presuppositions, amount to 
(12 + 32) : 12+ 9 = 12.67 weight-units. Calculating 
the temperature these gases must have in order to convey 
to the producer the necessary 5126 calories, we find it to 
be 5126 : (12.66 x 0.24) = 1687 deg. Cent., which may be 
= proper for the gases leaving the open-hearth furnace 

uring the latter portion of the process, but surely too 
high during the time when melting is going on, particu- 
larly when regard is had to the cooling the gases undergo 
in ow from the Siemens furnace chamber to the 
producer. Add to this, that no regard has been paid in 
this calculation to the losses of heat, more difficult to 
arrive at, which necessarily take place through the wall 
of the producer. It must ba assumed that if the specific 
heats used above were trustworthy, the gas generation in 
the new producer will not exclusively take place in the 
manner assumed ; along with the carbonic acid some free 
oxygen must also be introduced in order to increase the 
heat by the combustion of carbon to carbonic acid. 

Such an increase of heat does take place in most cases, 
even if it may be possible in an open-hearth furnace to 
obtain complete combustion of the gases without using 
an excess of air. The combustion products in by far the 
most cases contain some free oxygen from unconsumed 
air, which mingles with the nitrogen and carbonic acid 
in the combustion products, and causes in the producer 
a combustion of carbon not touched by the above calcu- 
lation. The greater the consumption of carbon is in this 
way, the more the total consumption increases over the 50 
per cent. obtained by the previous calculations, 

The loss of heat through the producer walls is reason- 
ably constant per unit of time for the same class of _ 
ducer, and decreases consequently per unit of carbon 
consumed when the driving is faster ; but if the latter is 
not too slow, 5 per cent. of the heat resources of the 
producer may, in similar calculations, be considered as lost 
through the walls. This, I think, in most cases approxi- 
mately corresponds to the loss in gas producers using 
blast. In regard to the cooling of the combustion pro- 
ducts while being led to the producer, especially when 
the heat lost with the ash is included, the estimate of the 
loss per cent. in this case ought to be increased to 8 or 
perhaps to 10 per cent. Assuming 8 per cent., the loss in 
question per unit of carbon consumed in the producer by 
means of carbonic acid amounts to 0.08 x 5126 = 410 
calories, to replace which a further carbon consumption is 
needed of 410 : 2473 = 0.17 weight-units, so that the 
whole carbon consumption will be 1.17 against 2 weights 
of carbon in the common producer ; corresponding to an 
economy of carbon of 42 per cent. against 50 per cent. 
when extra carbon is not required to be burned with free 
oxygen. 

A troublesome condition is, that in these, as in all 
similar calculations, much insecurity is caused by the un- 
* This figure denotes the amount of carbonic oxide 
evolved per unit of carbon ; thus 2 (12+16) : 12=4.66. 

+ This figure may approximately represent the amount 
of other gases when coals poor in hydrogen are employed 
and steam is not introduced into the producer. 





certainty concerning the specific heat of these gases at 
high temperatures. The errors caused by this in the 
above calculations tend, however, to give less advan- 
tageous results for the new producer than is its due. 
According to Mallard and Le Chatelier,* the specitic heat 
of carbonic acid at constant volume is so considerably 
increased at high temperatures that at 1800 deg. Cent. it 
is twice as much as at 0 deg. Cent., and the specific heat 
of the nitrogen and carbonic oxide so increases with 
temperature, that at 2000 deg. Cent. MM. Mallard and 
Le Chatelier consider it to be half larger than at 
0 deg. Cent. The specific heat for ordinary temperatures 
is estimated for nitrogen and carbonic oxide at 0.244, and 
for carbonic acid at 0.217. When the above combustion 
products are assumed to consist of 3.66 parts carbonic 
acid and 9 parts nitrogen, &c., accepting the specific heat 
of nitrogen to be 0.244, the specific heat of this mixture 
pry at least: (9 x 0.244 + 3.66 x 0.217) : 12.66 
= 0.236. 

This figure has certainly in the above calculations been 
rounded off to 0.24, but this inconsiderable increase is a 
small matter compared with the reality, for instead of 
0.24 when 1800 deg. Cent., about 0.34 would have to be 
used if the determinations by Mallard and Le Chatelier 
be correct. Atthe same time the specific heat of nitrogen 
and carbonic oxide at 600 deg. Cent. should be about 0.28 
instead of 0.244 as assumed above. 

When the values used above for the respective specific 
heats 0.244 and 0,24 are replaced by 0.28 and 0.34, or 
instead of the latter, yet more accurately for the pre- 
vailing temperature, an intermediate specific heat 0.32 as 
against 0.24 for 100 deg. Cent., and 0.34 for 1800 deg. 
Cent., on the one side the heat consumption is Pacman | 
the gases leaving the producer containing 13.66 x 600 x 
0.28 = 2295 calories instead of 2000, and the sum-total of 
the heat required by the producer will thus be be 2295 + 
3216 + 410 == 5831 calories. But, on the other side, there 
would only be required for this increased amount of heat 
a temperature of the combustion products when led into 
the producer of 5831 : (12.66 x 0.34) = 1355 deg. Cent. 

Further, since the average temperature of the com- 
bustion products from an open-hearth furnace is certainly 
higher, it follows that in reality the activity of the gas 
regenerating process can take place in the first assumed 
manner, or without any burning of carbon by free oxygen, 
even if the respective coefficients of the specific heats are 
not quite so aivanines for this process as presupposed 
in the latter case. 

All this, meantime, is valid only on the supposition 
made at the beginning of the calculations, that no vapour 
of water other than in the air is introduced into the pro- 
ducer, but when in reality the new arrangement requires 
a steam injector to withdraw the combustion products 
from the furnace chamber and force them into the pro- 
ducer, there must be added the necessary heat required 
for the steam raising, and for the replacing the heat con- 
sumed by the decomposition of the water in the producer, 
which for every unit of carbon consumed by steam 
amounts to about 2360calories. This last-mentioned heat 
consumption is, however, not so important, the thermal 
effect of the gas being improved in a corresponding 
degree ; no loss is then sustained by admitting air into 
the producer so as to expend as much carbon as corre- 
sponds to the gas improvement obtained by the decom- 
position of the water. It should be borne in mind that, 
as pointed out above, at least not any considerable part 
of this gas improvement can be made, so to say, for 
nothing, or only at the expense of available excess heat 
of the producer, and it is therefore only in comparison 
with such producers es used, in which only a small 
quantity of steam was introduced, that the fuel consump- 
tion of the new producer can be brought down 50 per cent. 
plus that required for steam production. 

In comparison with such older producers as Wilson’s 
and others, in which the air for combustion is introduced 
by means of a steam injector, the economy of fuel with 
the new arrangement becomes smaller without question 
in the same ratio, as the fuel consumption in them is less 
than in the gas producer with which steam injectors are 
not used ; and it is only in comparison with common 
draught furnaces with solid fuel, still often used in 
countries rich in cheap coals, that such an economy can 
be possible as that stated by Messrs. Head and Pouff, 
namely, a reduction of two-thirds. But it is, of course, 
not with such, but with Siemens furnaces, that com- 

rison should be made; and it is very fair if, besides the 

uel as for the steam injector, 50 per cent. can be 
saved from the usual Siemens furnace consumption by the 
new arrangement. 





LAUNCHES AND TRIAL TRIPS. 

THE new petroleum tank steamer Christine was launched 
from the yard of the Burmeister and Wain Shipbuilding 
and Engineering Company, Copenhagen, on detente 4 
September 6th. The Christine is built for account of the 
Danish Petroleum Company, entirely of steel. Her prin- 
cipal dimensionsare: Length, 275 ft. ; breadth, 37 ft. 10in. ; 
and depth 16 ft. 10in. Capacity about 2400 tons , 1700 
tons net. The vessel is divided into twelve tanks. Each 
has above it an expansion tank. Forward and aft of the 
tanks, at some little distance, are water-tight bulkheads, 
the interval between the tanks and these bulkheads being 
filled with water, so that the tank portion of the ship is 
isolated from the other parts of the vessel by water. e 
Christine has, besides the longitudinal bulkhead, ten 
others. Electric light is installed all over the ship. The 
tanks are calculated at a capacity of 2400 tons petroleum; 
there are two Worthington pumps, each with a capacity 
of 1000 tons per hour. The propelling engines are of the 





* Comptes Rendus, 1881, t. xciii., p. 1015, 





triple-ex ion type, to indicate 1200 horse-power, and 
the speed aa be about 10 knots. ae, 





The s.s. Lanark, steel screw sieamer, recently launched 
by Messrs. Russell and Co., Greenock, went on her trial 
trip on the Clyde on the 10th inst. The vessel has been 
built to the order of Mr. G. M. Steeves, of Liverpool, 
and is of the following dimensions: Length, 320 ft.; 
beam, 42 ft. 6 in.; depth, 28 ft. Gin. She is capable of 
carrying nearly 5000 tons deadweight. .The machinery 
has been supplied by Messrs. Dunsmuir and Jackson, 
Govan, according to the specification of Messrs. Flanney 
and Blakeston, of London, who also superintended it 
during construction. The cylinders are 24 in., 39 in., 
and 64 in. in diameter, with a stroke of 45in. Two runs 
were made on the measured mile when the engines 
worked well at 78 revolutions, the vessel being light and 
giving a mean speed of close on 11 knots. 





The steam yacht Imogen, recently launched by Messrs. 
Fleming and Ferguson, shipbuilders and engineers, 
Paisley, went down the river on Friday, September 12th, 
for s trial, and on the measured mile attained a speed 
of fully 14 knots per hour, the engines working without hitch 
or stoppage of any kind. The Imogen is a steam screw 
a of 410 tons _— measurement, her dimensions 

ing 157 ft. by 24 ft. by 15ft.6in. She has been built 
to the order of Mr. J. R. Wood, of New South Wales, 
and is schooner rigged. The engines are the builders’ 
patent quadruple-expansion ee to indicate 1000 horse- 
power, and it is claimed for these engines that they are 
specially adapted for yachts, owing to the absence of 
vibration in working, and to the small space they occupy, 
which in the Imogen has enabled the builders to me 
large accommodation. She is the first yacht fitted with 
the engines, 

Messrs. Caird and Co., Limited, launched from their 
= uilding yard at Greenock on Saturday, September 
13th, a steel screw steamer of 3450 tons gross. Length, 
357 ft.; breadth, 43 ft.; depth, moulded, 29 ft. 1 in. 
She is built to the highest class at Lloyd’s, and wilil be sup- 
plied by the builders with triple-expansion engines of 2600 
Indicated horse-power, and with all the latest improve- 
ments. The cylinders will be of 29 in., 48 in., and 77 in. 
diameter respectively, with 44 ft. stroke. The two boilers 
will be double-ended, entirely of steel, having 12 furnaces, 
and will be tested by hydraulic pressure to 340 Ib, per 
square inch. The vessel is for the Stroomvart Maatchap- 
pij Nederland of Amsterdam, for passenger and cargo 
traffic between Holland and the colonies. She is named 
Prince Hendrick, 


There was launched from the yard of Messrs. C. 8S. Swan 
and Hunter, Wallsend, on Saturday, 13th inst., a steel 
screw steamer named Citta di Veneza. The length over 
all is 390 ft. by 44 ft. 3 in. beam by 28 ft. moulded depth, 
and she has been built for Messrs. Lavarello Brothers, 
Genoa, for their passenger line between Genoa and South 
America. The engines will be fitted by the Wallsend 
Slipway and Engineering Company, Limited. They are 
triple-expansion surface-condensing, 30 in., 50in., and 
79 in. by 54 in. stroke, capable of indicating 3500 horse- 
power, and of propelling the vessel 14 knots per hour. 





Messrs. Scott and Co., Greenock, launched on Monday, 
September 15th, a steel screw steamer named the Poly- 
— to the order of the Ocean Steamship Company, 

iverpool. Dimensions : Length, 336 ft. ; breadth, 38 ft. ; 
depth, 26 ft. ; and of 2900 tons gross. The builders will 
supply compound tandem engines of 1500 indicated horse- 
power. 





The s.s. Rubio, 250 ft. long by 34 ft. beam and 18 ft. 3 in. 
depth moulded, built by Messrs. Irvine and Co., West 
Hartlepool, for Messrs. Orders and Handford, Newport 
(Mon.), was taken out on September 15th for a trial of 
—_ with satisfactory results, a speed of 114 knots bein 
obtained. The engines have cylinders 19 in., 30 in., an 
50 in. in diameter, by 36 in. stroke, with 160 lb. steam 
rn and were constructed by Messrs. Westgarth, 

english, and Co., Middlesbrough. 


The s.s. Inyoni, built to the order of Messrs. J. T. 
Rennie, Son, and Co., of London and Aberdeen, was 
launched on the 16th inst. from the yard of Messrs. Hall, 
Russell, and Co., Aberdeen. Her dimensions are: Length, 
270 ft. 4in.; breadth, 35 ft. 2in.; and depth, 20 ft. 6 in. 
She will be fitted with triple-expansion engines, also of 

essrs. Russell’s manufacture. The cylinders are 
21 in., 34 in., and 56 in. in diameter and 42 in. stroke. 
She will also be fitted throughout with electric light. 
This vessel is the fifth of the same design built for Messrs. 
Rennie under the superintendence of Messrs. Flannery, 
Baggallay, and Johnson, of London. 


There was launched on Tuesday, September 16th, from 
the yard of the Ailsa Shipbuilding Company, a steel screw 
steamer 190 ft. by 29 ft. by 20 ft., for the British India 
Steam Navigation Company, Limited, for their Indian 
coasting trade. The engines are triple - expansion, 
having cylinders 16 in., 26 in., and 42 in. by 30in. stroke, 
and are being constructed by Messrs. Dunsmuir and 
Jackson, Govan. This vessel is sister ship to the Aska 
and Juba, ‘built last year for the same owners by the 
Ailsa Shipbuilding Company, and is named the Amra, 

On Wednesday, September 17th, Messrs. Edward 
Withy and Co. launched from their yard at Hartlepool a 
steel screw steamer named Alacrity, built to the order of 
Messrs. Wilson and Corner, of West Hartlepool. The 
vessel is over 280 ft. in length. See has been built of 
Siemens-Martin steel to the highest class at Lloyd’s. The 
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vessel will be fitted with triple-expansion engines by 
Messrs. T. Richardson and Sons, Hartlepool. 


Messrs, Wm. Simons and Co., Renfrew, launched on 
Friday, September 19, the patent twin-screw hopper 
dredger Mermaid of 1000 tons monte anne con- 
structed to the order of the Aden Port Trust. The 
machinery has all been completed in the vessel previous 
to launching, and is of special design for the work re- 
quired. Two sets of triple-expansion engines are provided 
of about 1200 indicated horse-power for driving the pro- 
pellers and dredging machinery. The bucket ladder 
will dredge to a depth of 35 ft. under water level when 
the ladder is at an angle of 45 deg. The builders’ patent 
raised bow and forecastle is provided for the additional 
strengthening of the vessel at bow, and also to enable 
the buckets to dredge in advance to cut the vessel’s own 
flotation, and work close to the feet of quay walls. The 
dredger has been built under the superintendence of Mr. 
W. R. Kinipple, M.I.C.E., Westminster, Mr. Robert 
Anderson being the resident inspector. 








Mr. Charles J. Biggar has launched from his shipbuild- 
ing yard in Londonderry, a steel sailing ship of the 
following dimensions : Length, 270 ft. ; breadth, 39 ft. ; 
depth, 23 ft. ; gross tonnage, 1825. The vessel has been 
built to the order of Messrs. J. Henry Iredale and Co., 
Liverpool. 





MISCELLANEA. 

Messrs. CainD AND Co., shipbuilders, Greenock, have 
contracted to build and engine for the Greenock Steamship 
Company two steamers of 5000 tons for the Gulf line. 
These will be the largest steamers the company have. 


The Local Board of Cleckheaton have called in Mr. W. 
H. Radford, of Nottingham, as consulting engineer to 
report on a scheme of sewerage and sewage disposal 
wepared for the Board by Mr. J. C. Haller, of Rother- 
om The estimated cost of the scheme is 20,0001. 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom, for the week ending 
September 14, amounted, on 16,2334 miles, to 1,524,5122., 
and for the corresponding period of 1889, on 16,1004 miles, 
to 1,471,361/., an increase of 133 miles, or 0.8 per cent., 
and an increase of 53,151/., or 3.6 per cent. 


We have received from Messrs. G. Bailey Toms and 
Co., of 7A, Lawrence Pountney-hill, London, E.C., a 
copy of their new section list of angle, T irons, and steel 
joist beams. This list has now reached its fifty-ninth 
edition, and has been revised up to date. Its value is 
now well recognised and needs no comment from us. 


The New York Electrical Engineersstates that Mr. W. 
B. Hollingshead, of Bronxville, N.Y., has recently 
patented a new secondary battery plate, in which the 
active material is inclosed in a porous non-conducting and 
inactive case ; acarbon rod passes through this casing and 
serves as a terminal for the cell. The inventor claims a 
considerable saving in the weight of the element, but 
whether justly or no we cannot say. 


The American Manufacturer reports that the Edgar 
Thomson Steel Works again broke the record on Septem- 
ber 1. During the night turn eighty-one heats were 
made in twelve hours, with a total output of raw steel of 
850 tons in the converting mill. The blooming mill made 
seventy-three heats, and the rail mill over 2500 rails. 
Tuesday saw the next highest run, seventy-five heats 
in the blooming mill and 2106 rails. The highest previous 
record was seventy-four heats, made last March. 


A mail letter just to hand describes a very large fire at 
Iquique, destroying four large warehouses stored with ni- 
trate of sodaan coeeretenivestiitien. The water companies’ 
sea and fresh water mains were taxed to their utmost, but 
fortunately they were supplemented by the three English 
steam fire engines belonging to the different fire depart- 
ments, together with the ‘‘ Balmaceda,” one of Merry- 
weather’s ‘‘ Greenwich ” 750-gallon engines, which, it will 
be remembered, was presented by Colonel North for the 
protection of ‘the town. 


At Gothenburg, in Sweden, a number of experimental 
borings have been undertaken with a view to increase 
the water supply of the town. The result has, as a rule, been 
favourable; the primary my | strata have been met 
with at a depth of about 100 ft. They consist of sand 
and gravel, and have in some places reached a depth of 
some 230 ft., but as a rule rock is met with at a depth of 
from 125ft. to 150 ft. The water rises in a pipe to about 
20 ft., and the temperature is 9 deg. Celsius (48.2 deg. 
Fahr.), which is a very satisfactory one. 


A meeting of the general committee of the Royal Naval 
Exhibition was held last Tuesday at 6, Craig’s-court. 
Admiral Sir William Dowell was elected chairman and 
Admiral Sir William Houston Stewart vice-chairman of 
the general committee. Mr. Edmund H. Lloyd, manager 
to the Royal Military Exhibition, was appointed manager. 
Messrs. Harlett and Co., St. Martin’s-lane, were ap- 
pointed bankers. The guarantee fund was announced as 
33,7057. After several additions had been made to the 
various sub-committees and other business transacted, the 
meeting was adjourned. 


A series of experiments with the Gruson quick-firing 
_ are now being carried out at Buckau-Magdeburg. On 
fonday a speed of fifty shots a minute was attained, 


which is the maximum yet reached by any gun of equal 


calibre. Tuesday was devoted to the exhibition of the 
working of various quick-firing guns on field and mountain 
carriages and their effects with different kinds of shell on 
objects representing standing lines of skirmishers, cavalry, 
and field artillery, and on field works. The experiments, 


which are of a very comprehensive kind, will last till 
{0-morrow. 

A new industry, vs, Ra 400 to 500 men, has 
been called into existence at Birmingham by the demand 
for quick-firing ammunition for the Hotchkiss and Nor- 
denfelt guns. Large contracts for this class of ammuni- 
tion were entered into in 1887 by the Small Arms Ammu- 
nition Company and Messrs. Kynoch and Co. The former 
company have now made a new departure. Up till quite 
recently they never filled their own shells or cartridge 
cases, but they now find it advisable to extend their 
works by erecting filling sheds, and have also constructed 
a new range. The site for these extensions is about a 
mile and a half from Streetly Railway Station, where a 
plot 90 acres in area has been secured. 


The deepest mine in the world is said to be at St. Andre 
du Poirier, France. This mine yearly produces 300,000 
tons of coal. The mine is worked with two shafts, one 
2952 ft. deep and the other 3083 ft. The latter shaft is 
now being deepened and will soon touch the 4000-ft. level. 
A remarkable feature of this deep mine is the compara- 
tively low temperature experienced, which seldom rises 
above 75 deg. Fahr. The gold and silver mines of the 
Pacific Coast, at a depth of less than half that of the 
French coal mine, are often of so high a temperature that 
work becomes very difficult. In some levels of the Com- 
stock lode the temperature rises as high as 120 deg. 


From a paper read before the Denver Society of Engi- 
neers by Mr. G. C. Anderson it would pga that the 
irrigating duty of water varies considerably. In Spain 
the duty is 35 acres per cubic foot per second in 
Valentia, for rice cultivation, or 101 acres per cubic foot 
per second for general crops. In Granada it was 286 
acres per cubic foot per second. In Elche and Lorca the 
duties reach as much as 1072 and 2200 acres per cubic foot 
per second. In Indiaa duty of 240 acres was obtained on 
the Ganges Canal, whilst one of 250 acres has been 
reached on the Eastern Jumna Canal. In the older 
canals of California a duty of 555 acres has been reached, 
but this has now been increased to at least 1000 acres. 


The Midland Railway Company have resolved to carr 
out their proposed railway works at Spalding (which it 
was reported had been abandoned) for the improved rail- 
way connection between the eastern counties and the 
midlands. The company propose to lay down two — 
tion lines outside Spalding, connecting their line to Lynn 
and the eastern counties and their line to Bourn, for the 
benefit of a through service of trains, thus avoiding any 
delay at Spalding; and in conjunction with a new line 
they are now laying from Bourn to their system in 
Leicestershire it is contemplated that a much better ser- 
vice will be obtained. In Spalding there is some hos- 
tility to the scheme, in consequence of the objection to 
through traffic, but the company have already secured the 
necessary powers. 

Operations were commenced at Liverpool last week with 
the view of deepening the Queen’s Channel, the chief 
entrance to the port of Liverpool, by removing the bar 
which has for so long a peeled proved such an obstacle to 
the entrance of the Mersey. A powerful dredger, fitted 
with sand pumps, is now at work on the great bank of 
sand at the mouth of the Mersey, through which it is 
sought to make a deep-water channel, where there is now 
only 11 ft. at low water, thus obviating the delays now so 
frequent in the passing into the port of larger vessels. 
With this object two centrifugal pumps, with 18 in. dia- 
meter suction pumps, have been fitted to the Dock Board’s 
mud hoppers, and it 1s hoped that in this way the channel 
will be so much improved that in twelve months 18 ft. 
depth will be obtained. 10,000. is the estimated cost of 
the work. 

The last trip of the City of New York and Teutonic 
across the Atlantic has resulted in a dead heat. The latter 
vessel left New York 20 miuutes after the City of New 
York and arrived off Roche’s Point 20 minutes later, 
having, however, run over a course longer by 21 miles. 
The total time of the passage was 5 days 23 hours and 
14 minutes. The two vessels kept in sight of each other 
most of the way across. The following are abstracts from 
their respective logs: City of New York.—18th, 486 
miles ; 19th, 438 miles ; 20th, 434 miles ; 21st, 450 miles ; 
22nd, 474 miles; 28rd, 491 miles ; total, 2773 miles. Teu- 
tonic.—18th, 490 miles ; 19th, 450 miles ; 20th, 460 miles ; 
21st, 444 miles ; 22nd, 454 miles: 23rd, 496 miles; total, 
2794 miles. This dead heat between two boats of such 
different types is bg remarkable, as sister boats do not 
usually run anything like so evenly. We may add that 
the Teutonic has considerably less powerful engines than 
the City of New York, but her lines are finer. 

A report of the Statistical Bureau of the Treasury at 
Washington, which has recently been issued, contains a 
large number of tables relating to the foreign trade of the 
United States for the year ended June 30, 1890. The 
total value of the trade was 1,647,047,062 dols., or 
159,600,000 dols. more than the previous year, which was 
the highest hitherto recorded. The import trade for the 
year just closed was the greatest in the history of the 
United States, while the value of the export trade was 
only exceeded in 1881. The imports amounted to 
789,322,228 dols., or more than 44,000,000 dols. over the 
previous year. The exports were 845,293,828 dols., or 
over 115,000,000 dols. more than the previous year, while 
the re-exports of foreign merchandise amounted to 
12,531,006 dols. The exports of last year were less 
than those of 1881 by nearly 45,000,000 dols. The exports 
exceeded the imports by 68,520,304 dols. From 1876 to 
1887 the exports of the United States always exceeded 
the imports by an average of 134,388,312 dols. In 1888 
and 1889 the imports were in excess, while in 1890 the old 
position of exports is restored. 





One prominent source of danger in some of the more 


ordinary petroleum lamps is the vaporising of the oil by 
reason of the high temperature imparted to it through the 
heated metallic burner. There is thus a liability to 
explosion by the vaporised oil coming in contact with the 
flame of the lamp. In order to prevent this and to keep 
the oil in the oil chamber at as low a temperature as 
ssible, Colonel Shakespear, of 25, Great George-street, 
estminster, has invented a lamp which has a vulcanite 
fibre tube inte between the burner and the oil. 
This tube is fixed to the underside of the burner and 
reaches to within gin. of the bottom of the oil chamber. 
The tube is plugged with vulcanite fibre so as to leave an 
aperture just sufficient for the flat wick of the lamp to 
s through. The vulcanite, being a non-conductor of 
sad revents the temperature of the vil from being raised, 
and the oil in passing up the tube through the wick by 
capillary attraction, is further kept cool up to the 
metallic burner. Colonel Shakespear has also devised 
a special shape for the oil chamber, which he makes of 
large diameter and shallow indepth. The intention here 
is to render the lamp safer by preventing the oil finding 
its way out at the burner should the lamp be accidentally 
knocked over on its side. 


The Commissioners of Public Works in Ireland, in their 
report for the year ending March 31st last, give a detailed 
report of the work done under the Light Railways Acts 
of 1883 and 1889. The total mileage of projects still 
guaranteed is 307 miles, and the guaranteed capital 
1,310,112’. There are 172 miles of line opened, 61 under 
construction, and 74 not commenced. In the past year 
the Commissioners paid, in respect of the 2 per cent. 
guaranteed by the Treasury under the Act of 1883, a sum 
of 11,735/., reducing the amount contributed by counties 
for dividend purposes from 28,0801. to 16,345/., in addition 
to which a sum of 23851. was levied on the baronies to de- 
fray the excess of expenditure over receipts on some of the 
lines. In November and December nineteen schemes, 
covering 622 miles, were scheduled as desirable for the 
development of the resources of the country, but requiring 
State aid. These were inquired into, and reported upon 
by the March following. As a general result the grand 
juries, from among the schemes brought before them, 
approved of projects aggregating 2474 miles of light rail- 
way. The mileage thus sanctioned is allotted to the 
different counties in the following proportions: 61} miles 
to Donegal, 724 to Mayo, 49} to Galway, 464 to Kerry, 
934 to Cork, and 8 miles to County Down. 


The results of the armour-plate oomngapien just decided 
in America are very surprising. he Cammell com- 
pound plate is said to have been destroyed by being fired 
at by a 6-in. gun. The plate was 10}in. A French 
nickel steel plate, containing 3} 5 cent. of nickel, is said 
to have resisted marvellously. ntil further details are 
to hand the failure of the pe gece plate will have to 
remain a mystery, as a plate of similar thickness tested 
with a 10-in, gun on the Nettle by our own authorities 
gave astonishingly good results, better than had ever been 
attained by any French or other firm, so that the failure 
now reported is the more surprising. The tests have 
been continued with the 8-in. gun, firing a 210-Ib. pro- 
jectile. The results seem to prove the superiority of 
the steel plates. The shell cracked the Creusdét all- 
steel plate, the projectile being broken into three pieces ; 
that the projectile penetrated the nickel-steel plate, 
which remained intact, the projectile remaining in 
the hole; and that the Cammell compound plate was 
smashed, almost the whole of its 3-in. steel plating 
being carried away from the iron backing, the projectile 
going through the iron backing and the oak supports, and 
then through 12 ft. of mounded earth behind. These 
tests will cause the Navy Department to adopt nickel 
steel armour for the new battleships. 


A recent article in Bradstreet’s gives some surprising 
statistics of the commerce of the Great Lakes. Durin 
234 days of navigation last year tonnage passed dheongh 
the Detroit River to the amount of 10,000,000 tons more 
than the entries and clearances of all the seaports in the 
United States, and 3,000,000 tons more than the combined 
foreign and coastwise shipping of Liverpool and London. 
This does not include trafic between Lakes Superior and 
Michigan or Lakes Erie and Ontario, or local traffic 
between ports on these lakes. Nearly three times as 
many boats yearly pass through the St. Mary’s Falls 
Canal at Sault Ste. nosis as through the Suez Canal, with 
an aggregate tonnage of 7,221,935 in 1889, against 6,783,187 
for the Suez Canal, though with only 234 days of navi- 
es. whereas the Suez Canal is open all the year round. 

he figures for the lake com sw, bag equally striking. 
Last year the tonnage constructed by lake builders was 
almost exactly equal to that of the Atlantic, Gulf, and 
Pacific shipyards combined. The lake vessels numbered 
only 225 out of a total of 994 for the country (exclusive of 
western river boats), but this fact shows that on the aver- 
age the lake builders launched a better class of vessels. 
On the lakes were built only four less steamers than on 
the Atlantic and Gulf coasts, and their tonnage was 
more than twice as great. Of the whole steam tonnage 
of the United States about a third is on the lakes, and 
of steamers between 1000 and 2500 tons they have more 
than half the total. Naturally the sailing tonnage is not 
great, but it is half as large again as that of the Pacific 
slope. Last year there were twenty-one sailing vessels of 
more than 1000 tons on the lakes and 156 between 500 and 
1000 tons. The wth of shipbuilding on the lakes has 
been very marked in the last few years. In 1886-87 there 
were thirty-one boats built, valued at 4,074,000 dols. ; in 
1889-90 there were fifty-six built, valued at 7,866,000 dols. 
The tendency, as elsewhere, has been towards iron and 
steel for large ships. Ten were built of steel in Cleveland 
in 1888-89, aggregating 22,989 gross tons. One of steel 
and one of iron were built in Detroit and two of iron in 
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ification is not illustrated. 


Srom 
é&c., of the Communicators are given in italics. 

Copies of Specifications he obtained at 38, Cursitor-street, 
Chancery-Lane, E.C., either personally, or by letter, enclosing 
amount P spa BR LACK, Esq. 

The date advertisement of the acceptance of a - 
ct ion is, in each case, given after the abstract, unless 

atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 

the advertisement of the acceptance of a comp specification, 

give notice at the Patent O, to the grant of a 

Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 

12,661. S. A. Johnson, London. Pac Piston- 
Rods. (8d. 5 Figs.) August 10, 1889.—Two cylinders A and 
B are fitted within the stutting-box. The space between them is 
made pressure-tight and pressure is admitted to it through the 
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pipe C which passes through the side of the. stuffing-box. The 
pressure acts upon the smallerdiameter of the chamber and presses 
it against the packing K which surrounds the piston-rod. (Ac- 
cepted August 20, 1890). 


16,161. O. J. Ellis, Blackhea Kent. Stuffing- 
Boxes for Packing the Piston-Rods of Ley ne 
[Sd. 3 Figs.) October 14, 1889.—The piston-rod C passes through 
brasses B in the stuffing-box A. In the ends of the recess a, 
between the brasses B, are cup leather packings D. Communi- 
cating with the recess ain the stuffing-box is a hole b in which is 
secured one end of a pipe F connected with a steam boiler. The 
recess contains lubricant, which, when acted on by the fluid pres- 
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sure entering the recess by the pipe F, expands the cup leathers 
so as to cause them to press against the piston-rod with sufficient 
pressure to prevent the inferior fluid pressure which operates the 
piston from leaking between the piston-rod and the cup leathers, 
whilst the superior pressure will cause some lubricant to leak past 
the cup leathers and lubricates the parts beyond. (Accepted 
August 20, 1890). 


16,187. J. A. Stott and A. H. Stott, Jun., Man- 
chester. Steam Boilers. [8d. 6 Figs.] October 15, 1889, 
—According to this invention an internally fired boiler a of one, 
two, or more flues b is combined with a water-tube boilere. The 
water-tube boiler is placed underneath the flued boiler, and the 
products of combustion after passing the flues of the upper boiler 
are passed amongst the tubes of the water-tube boiler and thence 








to the main flue leading to the chimney. The products of com- 
bustion after passing amongst the water tubes are caused to pass 
underneath and along the’ sides of the outer shell of the flued boiler 
on their way to the chimney. The water in the boilers will circulate 
through the tubes e, then rise into the shell @ and pass from the 
back end of the shell a to its front end, descend the pipes e? back 
tothe chamber el. (Accepted August 20, 1890). 


16,851. T es Limited, Soho, and J. N. Floyd 
Handsworth. Exhaust Steam Condenser for Steam 
Pumps. (8d. 1 Fig.) October 25, 1889.—The expanded mouth 
of the exhaust steam inlet pipe g is arranged directly over the 


over the concentric receiver d in connection with the suction 
water pipe. The outlet pipe h of the condenser is in communica- 
tion with the vacuum chamber of the pump, and opens into the 
receiver. A baffle-plate c is arranged over the inflow pipe. The 
steam pump being at work the inflow of suction water rises to the 





top of the pipe b, where it is deflected radially by the baffle-plate ¢ 
into the receiverd. The suction water comes in contact with 
and condenses the exhaust steam conveyed by the exhaust steam 
pipe g, and the condensed steam is mixed with the suction water 
and travels with it through the outlet pipe h into the vacuum 
chamber of the pump. (Accepted August 20, 1890). 


4575. Ti es Limited, Soho, J. N. wiege, Hands- 
worth, and D. H. Morton, Handsworth. mpound 
Pum: [8d. 1 Fig.j March 24, 1890.—The 


ping 
slide valve C of the low-pressure cylinder B is actuated by means 
of motive fluid derived from the high-pressure cylinder. The 
slide valve C is operated by a piston D working in an auxiliary 
steam cylinder E, the ends of which are connected by means of 
pipes F and G to the steam ports of the high-pressure cylinder. 


Kat fr 4 k 

















The piston D is connected to one of two piston valves H, H fitted 
tothe slide valve C. Each end of the steam chest where the 
pistons H, H work is connected by ports K with the interior of 
the steam chest. The ports K can be opened or closed by screwed 
plugs L, L. By these means steam will be compressed in one or 
other of the spaces J, J, thereby cushioning the slide valve and 
retarding the piston D. (Accepted August 20, 1890). 


5517. W. Chambers, Belfast. Steam Generators 
and Gas Producers, [lid. 13 Figs.) April 11, 1890.—The 
steam generators are constructed with circulating water tubes 
passing through the upper combustion chamber for the utilisation 
of heat generated from gaseous fuel producers. Gas is led from 
producers 9 into a chamber 15 through perforations 16. Gas 
from the chamber 15 and air from the casing 21 which surrounds 
the producer, are led into the distributing box 26, which is 
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divided by a diaphragm 27 to direct the gas and air currents 
separately through the passages 28 and 29 into the combustion 


by bolts in the ordinary manner. A hemp ring d is placed above 
the small shot to prevent the issue of the water of condensation. 
(Accepted August 20, 1890). 


MACHINE TOOLS. 


16,259. S. Dixon, Salford. Screwing Machines. 
[8d. 5 Figs.) October 16, 1889.—The apparatus for cutting the 
dies of a screwing machine in situ comprises a bracket f adapted 
to be secured to one of the holding jaws C, and carrying a cutter 
—— g, holding a milling cutter, driven by aside shaft through 
the shaft i and gearing h hl. The side shaft J is driven by the 























worm and wormwheel p, p!, which can be connected by the clutch 
p? with the shaft which gives motion to the screw-head B and 
screw-shaft d3, which gives motion to the sliding carriage D. Pro- 
vision is made for the movements of the cutter spindle in a direc- 
- Co to and at right angles to its axis. (Accepted August 
20, 1890). 


16,679. es Limited, Soho, T. Meacock and C. 
peniibus Eaaioaaee Lifts for Heavy 
(8d. 2 Figs.) October 22, 1889.—When the load is to 

be raised the drum q has the coiled band w upon it and the ram is 
at the rear end of its cylinder a and the protrusion drum sheaf J 
is at the front end of the cylinder a. e motive fluid being 
admitted to the cylinder @ at the branch g of the inlet pipe; the 
ram is protruded from its cylinder carrying forward the drum 
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sheaf/. The band w is thereby uncoiled from the drum q, and 
rotation given to the axis t, and through it to the raising drum r, 
the load being raised in theordinary way. The motive fluid being 
cut off from the cylinder a, and the cylinder open to the exhaust, 
the ram can make its return stroke, the weight of the descending 
cage of the lift causing the band w to be wound on the drum q 
4 for the raising of another load. (Accepted August 20, 


1863. J. Wilson, Merritton, Ontario, D.C. Machin 
for Making Wire Rope. (8d. 5 Figs.) February 4, 1890.— 
This invention relates to apparatus comprising rotary plates 
having apertures for the wires to pass through, and adjustable 
guide and die plates arranged upon a framing B B. A centre 
wire H passes through the centre of the ~* Aand through the 
aperture G of the cone F on the guide C Wires I, which pass 
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chamber 2. The ignited gases ascend from the 
chamber to the internal flues 3, thence to the chamber 4 ; the heated 
gases then descend by the tubes 6 into the space for waste gases 
7, and so pass away to the chimney 8. To facilitate the passage 
of steam and water from the underside to the top of the b 
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4, vertical circulating tubes 5 are arranged therein. (Accepted 
August 20, 1890). 


11,117. A.D. Estienne, Marseilles, France. Pack- 
ing used for Stuffin -Boxes for Pistou-Rods. (6d 
1 Fig.) July 16, 1890.—This invention relates to packing for 





stufting-boxes of a piston-rod @ and consists of metallic small shot 
cof spherical, oval, or ellipticai shape, applied in the ordinary 





axial suction water inflow pipe } of the condenser and partly 















































through apertures i in the plate A, and apertures J! in the flange 
of the cone F, coil round the centre wire The wires then pass 
through the die D and tapered aperture n, and thus form wire 
stenndl eae H1. If a cable of a greater number of wircs is re- 
quired, wires O are passed through apertures P in the plate A, and 
apertures S in the plate E, and coil round the cable I). (Accepted 
August 20, 1890). 


7179. J. C.Coram, Lowell, Mass., U.S.A. Machines 
for Finishing Tubes. [lld. 7 Figs.) May 8, 1890.—The 
tubes are carried on mandrels d? which are rotated by a sleeve D 
driven by belts from an overhead shaft. The mandrels are arran 
parallel with each other upon an intermittently rotating disc d? 
which brings the mandrels successively against a pair of cutters C1 
and C2 rotated from the overhead shaft. The tubes are automati- 





stuffing-box b and compressed by the usual gland e pressed down 


cally placed upon the mandrels from a sliding feed trough e16 
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supported or a slide block e!? secured to the slide E?. The tubes, 
after having been trimmed by the cutters and burnished by the 
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shaft F, are stripped from the mandrels by spring strippers G. 
(Accepted August 18, 1890). 


10,600. J.C. Tate Providence, R.I, U.S.A. Swag- 
ng es. {(6d. 6 Figs.) July 8, 1890.—In swaging 
the drill blank G the grooved guiding dies f, f, which operate upon 
the of the blanks are arran; to have a slight movement, 
while the rounded dies /1, #1, which form the groove, have a much 
greater movement, the en ent of the beatersF with the 
ormer set of dies being made less than that of the latter, and by 








reason of the inequality of movement of the two sets of dies, the 
dies of one set may be employed as a guide for the dies of 
the other set, and this guiding arrangement of the dies and 
the unequal movement is especially adapted for the manufacture 
of grooved drill blanks. The die-holding head B is made to revolve 
wh the beaters are held stationary. (Accepted August 20, 
1890). 


ELECTRICAL APPARATUS. 


15,769. Sir William Thomson, Glasgow. Measur- 
ing and Recording Electric Currents. [lld. 5 Figs.) 
October 8, 1889.—The apparatus comprises an indicator D D, 




















having a pointer, and recorder E E; wheelwork to actuate the 
recorder Test in motion by a clockwork and conductors for 
the currents actuating the indicator. The indicator is a body 


caused to take different positions according to different strengths 
of the current to be measured, which passes through a thick 
copper coil a. A camIcomes in contact with the recorder 
periodically and remains in contact for a longer or shorter time 
according to the strength of the current and records the amount 
of current, while the cam is in contact, by a trace on a revolving 
drum J and by atrain of counting wheelwork g. Two bars A and 
B are attached to the indicator at right angles to each other and 
carry adjustable weights c and d for varying and adjusting the 
sensibility and zero of the instrument. The vibrations of the indi- 
cator are checked by a disc! hanging from the bar A and submerged 
in a vessel Hof oil. (Accepted August 20, 1890). 


15,974. S&. P. Blackmore, Wolverhampton. Elec- 
tric Arc La (8d. 5 Figs.) October 10, 1889.—Accord- 
ing to this invention the solenoid core e is tubular, and is fixed to 
a tube which surrounds the carbon-holder tube j, and the lower 
end of the core is connected with a frame F, the sides of which 
pass down on each side of the holder tube. As the carbons burn 
away the slight momentary reduction of current through the 
solenoid 6 causes the core e, and consequently a clutch contained 
in a box C and holder tube, to fall until the increased current 











consequent on the nearer approach of the carbons, causing an in- 
creased current through the solenoid, checks the downward 
movement. Whena certain amount of feed has taken place, the 
inner ends of the clutch catch upon a fixed plate, ond the grip 
of the clutch is thus relaxed, allowing the tube 7 to slip suffi- 
ciently to bring the carbons near enough sopether to cause a 
sufficient current through the solenoid to raise the core and thus 
top cause the clutch to grip the tube. (Accepted August 20, 


10,593. S. C. C. Currie, Philadelphia, Pa., U.S.A. 
Electric Motor Apparatus. (8d. 1 Fig.] July 8, 1890. 
—This invention relates to an organisation for use upon motor 
cars of motors C and Band a storage battery S B in which 
the latter may be charged by means of conduit wires so that, when 
the load is light the batteries are being charged, while when the 
load is heavy, the batteries are discharging and assisting the 
current from the outside source in the coils of the motcr. 

















rotates, and the storage 


which constantly 
battery, are connected between the two leads L + and L—, whereby 
the battery ischarged. The motor B is adapted to be switched 
into circuit in starting the car, and clutch mechanism is provided 
whereby the motor C may be coupled to assist the motor B. By 
this arrangement when the car is at rest the motor C is run with- 
out load at a high speed and is consequently at the height of its 


The motor C, 


efficiency on the starting of thecar. (Accepted August 20, 1890). 


MISCELLANEOUS. 
16,397. J. J. E. H. Payne, Lipscombe, Texas, 
S.A. Firing jectiles containing High Explo- 
sives. [6d. 8 Figs.) October 17, 1889.—This invention ly 
relates to discharging projectiles containing high explosive from 
guns by exploding a charge, behind the projectile, and relieving the 
sudden increase of pressure by means of air chambers which act 
as cushions. On two sides of the barrel A are arranged air 
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s B opening into the breech portion forward of the 
firing charge chamber C through s b. The charge is 
caused to burn evenly throughout by means of cylinders D of 





7 paper, which divides the charge into annular sections 
which are simultaneously ignited at the orwardend. (Accepted 
August 6, 1890). 


13,016. J. Dewar, Cambridge, and B. 

y, Middlesex. Distillation of Mineral Oils. 
(8d. 1 Fig.) August 17, 1889.—Distillation is carried on under 
a pressure lower than that of the atmosphere, while air passes 
continuously through the oi]. A boiler A and condenser B are 
arranged in free communication with each other. The condenser 
communicates with a closed receiving vessel C connected by a pipe 
¢ to a second closed receiving vessel below it. A third pote f receiv- 








ing vessel E is connected by a pipe e with the boiler. The receiving 
vessels D and E are provided with outlets H and H1, All three 
vessels are connected at the top with a pipe P from an air ex- 
oe pump, and are also provided with air inlet pipes p!, p?, p°. 
The boiler A is provided with small pipes F opening into the atmo- 
sphere, and extending down into and nearly to the bottom of the 
retort, and has a pipe O for the admission of the oil to be distilled. 
The boiler is partly charged with oil and subjected to heat. 
(Accepted August 20, 1890). 

16,334. J. A. Lo: dge, Jersey. Breechloading 
ones (8d. 10 Figs.) October 16, 1889.—The plug carry- 
ing the obturator C is attached to a cap A which incloses the 
breech end of the jacket B of the gun, and screws on the exterior 
thereof. On the interior of the cap A are cut a series of threads 
@, and a corresponding series of threads b are cut on the outside 





of the jacket B. Each series of threads is cut away in alternate 
segments, and each series of threads follows in general outline 
the figure of a frustrum of a cone, so that the threads diminish in 
diameter from the front to the rear in order that the cap A 
may be at once swung aside round a pivot E without being first 
drawn back. (Accepted July 30, 1890). 


10,398. L. P.Cohen and E. He Paris. Fur- 
naces. [6d. 8 Figs.) July 5, 1890.—In charging the furnace the 
lower jaw b of the furnace mouth is placed in the position indi- 
cated by the dotted lines, so that the coal beneath the jaw b is 
forced on to the main grate. If the jaw is now withdrawn into 
the position shown in full lines the coals which have already com- 
menced to burn will not return to their former position, so that a 
hollow space is left in front of the jaw which is filled out by the 
coal falling out of the charging hopper ec. The consumption of 
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fuel can be readily ascertained from the number of times the jaw 
is operated. The upper surface of the jaw is in the form of aseg- 
ment, the jaw being caused to turn on its fulcrum in any desired 
manner. The slag grate forms a continuation of the main grate 
which can be lifted a sufficient distance to allow the slag to be re- 
moved, after which the main grate is again lowered. The fuel 
hopper is provided with slots a so as to allow air to pass into the 
fuel charge and to permit it being stoked. (Accepted August 13, 
1 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United 8 may be 
consulted, gratis, at the cffices of ENGINEERING, 35 and 36, lord. 
street, Strand. 








SpanisH Rattways.—The revenue of the Andalusian 
Railway exhibited an increase of 62,859/. last year, as 
compared with 1888. 'The Council of Administration re- 
commended a dividend of 4 per cent. upon the share 
capital for 1889. The revenue of the Madrid, Saragossa, 
and Alicante Railway exhibited an increase of 97,423/. 
last year, as compared with 1888. The Council of Ad- 
ministration recommended a dividend of 24 per cent. 





upon the share capital for 1889, 
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For rapidity of execution volumetric methods of 
FLUE GASES FROM STEAM BOILER analysis are far preferable to gravimetric processes. 


AND OTHER FURNACES. There are several volumetric processes in general 


To develop the maximum amount of heat with | use ; of these the best known are: (1) Bunté’s, 
the minimum expenditure of fuel is an object (2) Orsat’s, (3) Stead’s, anda fourth described by Mr. 
generally desired in all furnaces, and those that | C. J. Wilson, F.1.C. of University College, London. 
give such a result are rightly considered the most Bunté’s apparatus consists essentially of a glass 
efficient. But the efficiency of a furnace depends | measuring vessel which may be entirely inclosed in 
on so many points, that it is of very great import- a waterjacket. It has two stop-cocks and a cup so 





ance to be able to determine, without too much 
trouble, whether the necessary conditions are being 
fulfilled. This may in some cases be ascertained 
by comparing the quantity of work done with a 
given amount of fuel ; as in the case of a steam 
boiler by the amount of water evaporated with a 
given weight of fuel. But since the result, when 
obtained, gives us the efficiency of the whole appa- 
ratus, it is often necessary to know more particu- 
larly what the fires themselves are doing. An 
analysis of the furnace gases is by far the best tell- 
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arranged that by turning the upper stop-cock x 
(Fig. 1), which is a three-way, the interior of the 
burette may be put into communication with 
either the water in the cup or the air outside, or, 
when necessary, with the supply of the gas to be 
examined. The burette should be supported in a 
vertical position by a clip from which it can be 
easily removed and replaced as required, and a 
large jar of water B should be conveniently placed 
at such a height as to allow of the burette being 
filled from it. The general arrangement of the 


apparatus is shown in Fig. 1. A is the burette, x 
the three-way cock at the top, y the two-way cock 





| at the bottom, and zis the cup. B is the water jar, 
|which is to be used in preference to taking the 
'water direct from the ordinary service, because 
| the latter is generally several degrees colder than the 
/room in which the operation is performed, and so 
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tale of the state of the fires, for from it we can) 
learn whether or not the conditions of stoking 
should be changed, and more or less air admitted to 
the fires ; whilst if, in addition to the analysis, we | 
know approximately the percentage of combustible 
matter in the fuel and the temperature at which | 
the gases are rejected, we can determine with some 
accuracy the amount of heat which is passing to 
waste into the chimney. 


| would cause the gases in the burette to contract 
/and render corrections for change of volume neces- 
| sary ; by having the water supply of the same tem- 
| perature as the room this complication is avoided. 


lt is provided with a flexible tube, by which it can 
be connected with the lower cock y.. The burette 


‘is of about 110 cubic centimetres capacity and is 
|graduated to show 0.2 cubic centimetre, the 100 


being at the upper cock x, and the 0 a little 
distance above the lower cock y. The various 
furnace gases which can be estimated by this pro- 
cess, and which are practically all that it is neces- 
sary to know in the case of furnace gases, are car- 
bonic acid (CO,), oxygen (O), and carbonic oxide 


|(CO), and the deficiency of the total of these from 


the orignal quantity of gas examined. By asupple- 
mental process hydrogen can also be determined. 





The reason why the examination of furnace gases |The reagents to be used to absorb these various 
is so seldom attempted is that the operation is | gases are, for carbonic acid (CO,), a solution of 
generally thought to be one of considerable diffi- | caustic soda or caustic potash ; for free oxygen (Q), 
culty, and only to be carried out by an experienced | a solution of an alkaline pyrogallate ; for carbonic 
chemist. Such is far from being the case, for there | oxide (CO), a solution of cuprous chloride in hydro- 
are several methods which neither require a great | chloric acid. ; Ff 
amount of manipulative skill, nor make a large | In making an analysis, the burette is filled through 
demand on the time of the operator in carrying out | the cock y from the reservoir, by means of the 
the analysis and reducing the results to the re- flexible tube, and the quantity of water is so ad- 
quired form. justed that it stands at the level of a mark on the 

It is proposed in this article to describe some cup to which it is always brought before a reading 
simple methods of analysis, and to deal with just so is taken, and a constant pressure in the burette is 
much of the chemistry of combustion as will enable thus obtained. The upper stop-cock « is now con- 
an engineer, who is not also a chemist, to learn all nected with the supply of gas either by a pipe 
he may wish to know from his own analysis. , leading direct to the flues, or to a sample bottle in 





which a portion of the gas to be analysed has been 
secured, and the burette is charged with the gaz. 
The amount drawn into the burette is now measured 
off, and, if required, adjusted to exactly 100. cubic 
centimetres, care being taken that it is first brought 
to the temperature of the room, and that it is under 
the standard pressure due to the level ofthe water 
in the funnel. The analysis proper is then com- 
menced by closing the upper cock.and making a 
partial vacuum in the burette by drawing out some 
of the liquid by means of the suction bottle C ; the 
caustic potash is then applied: in. the small dish 
below y, and is rapidly forced into the burette 
when the cock is opened. The ‘burette is now 
taken from its stand, both cocks being carefully 
closed and shaken vigorously, when, after readjust- 
ing, for temperature and pressure, the level at which 
the liquid stands is read off, and this at once 
shows what volume of carbonic acid gas has been 
absorbed. As the partial vacuum, caused by the 
absorption of the CO,, is made good from the 
cup 2, care must be taken to keep the latter well 
filled when the upper cock is opened to adjust the 
pressure in the burette. It is well to make a 
second shaking and adjustment so as to insure all 
the carbonic acid being absorbed. The solution of 
an alkaline pyrogallate for the next process, the 
absorption of the free oxygen, is made by adding 
some pyrogallic acid to some of the caustic potash 
solution. It is applied in exactly the same manner 
as the caustic potash was for the carbonic acid, but 
as it absorbs the gas less readily than the caustic 
potash does the carbonic acid, several shakings and 
adjustments are often necessary before the correct 
result is obtained, which is shown when the last 
shaking causes no further absorption. It must be 
remembered that the process is cumulative. The 
quantity of oxygen being now abstracted from the 
sample from which the carbonic acid was previously 
taken, the amount of oxygen absorbed is shown by 
the difference between the two readings after the 
carbonic acid and oxygen absorptions. 

Previous to the determination of carbonic oxide 
all trace of the pyrogallate must be removed from 
the burette before the introduction of the cuprous 
chloride ; this is easily effected by allowing a stream 
of water to run through the burette from the cup, 
and can be accomplished without danger of loss, 
provided only the level of the water in the cup is 
maintained ; it is well, however, to take a new 
reading when the pressure has been adjusted after 
the washing process. The cuprous chloride, which 
is used to absorb the carbonic oxide, is precipitated 
from its solution in hydrochloric acid if it comes 
into contact with water ; it is necessary, therefore, 
not only to make a vacuum in the burette before it 
is applied, but also to remove by the suction bottle 
as much of the water as possible. As only one 
adjustment of the pressure is allowable in this case, 
on account of the cuprous chloride being preci- 
pitated by the water let in, it is necessary that the 
shaking should be a thoroughly good one, and also 
before a reading can be made the hydrochloric acid 
should be all washed out, and it is an advantage to 
run also a little caustic potash through the burette, 
which readily takes up any fumes of hydrochloric 
acid, which, if not absorbed, would vitiate the 
result. 

Carbonic oxide may also be estimated by combus- 
tion ; the process is a little complicated, but it is 
very interesting, and, moreover, allows of any 
hydrogen present being estimated, as well as the 
carbonic oxide. For this operation a second burette 
D, similar to the first, must be used, and should be 
supported if possible on the same stand with the 
first one. The carbonic acid and oxygen being 
determined, thegasisallowed to mix with atmospheric 
air by opening the cock «x to the air and running 
a little water out at 1; the normal pressure is then 
established and areading taken. Connection is now 
made between the first and second burettes by means 
of a piece of hard combustion tubing ¢, containing a 
small coil of palladium wire. The second burette is 
now filled with water, the palladium wire in the 
combustion tube brought to a red heat by means of 
a Bunsen burner, and then the gas from the first 
burette is made to pass slowly over the heated 
wire into the second burette, and then returned 
into the first. If hydrogen and nitrogen only are 
present, the diminution in bulk, when under the 
standard conditions, will show that a certain 
volume of hydrogen and oxygen have combined and 
formed water which has been condensed, and the 
diminution in bulk multiplied by % gives the volume 
of hydrogen. Suppose there were present 2 cubic 
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centimetres of hydrogen and 16 cubic centimetres of 
nitrogen, whilst 26 cubic centimetres of air have 
been admitted, making a total of 44 cubic centi- 
metres before combustion; after the combustion the 
volume is found to be 41 cubic centimetres, showing 
a loss of 3 cubic centimetres, which, since water 
has been formed must have consisted of two- 
thirds hydrogen and, one-third oxygen, or in 
this case 2 cubic centimetres of hydrogen are 
shown to have been present. The presence of 
carbonic oxide before combustion is shown by the 
presence of carbonic acid; after combustion the 
quantity of carbonic acid present is determined as 
in the original test by its absorption by caustic 
potash. Suppose the figures to be as above, but 
that after treatment with caustic potash there is 
a further reduction in volume of 1 cubic centi- 
metre of carbonic oxide in the original sample, 
because for every volume of carbonic oxide burnt 
an equal volume of carbonic acid is produced, and 
since this 1 cubic centimetre of CO must have con- 
sumed half its volume of oxygen, we determine the 
hydrogen thus : 
(83—4) x § = 1% = 1.66 cubic centimetres of hydrogen. 


The nitrogen is then calculated by difference. 

The whole process can be easily completed in 
fifteen or twenty minutes, and from such an analysis 
we should see at once whether combustion was com- 
plete or whether too much air was being drawn 
through the flues, the two extremes between which 
economic working must lie. 

Very often it is enough to determine only the 
amount of carbonic acid, which, of course, very 
much simplifies the operation. This test may also 
be used to find out if there is any considerable leak 
of air into the flues. Two samples are taken simul- 
taneously from the flues at different points of their 
course, and the percentage of carbonic acid deter- 
mined for each sample ; if now the sample taken at 
a point further from the fire contains an appre- 
ciably lower percentage of carbonic acid than the 
other, it can at once be seen that the gases have 
been diluted with air, and by drawing samples at 
several points the leak can often be located, and 
stopped with advantage to the furnace. 

Orsat’s apparatus* consists of the measuring tube 
which is surrounded by a water jacket to protect it 
from changes of temperature. It is graduated for 
a portion of its length in one-fifth of a cubic centi- 
metre and contains exactly 100 cubic centimetres 
when filled to the cock in the capillary tube at the 
top. The measuring tube is connected at the top 
witha J piece, one arm of which carries a three-way 
cock and the other three branches of capillary tube, 
each with a glass tap; these again are connected by 
india-rubber joints with three absorption vessels of 
the shape shown iu the figure. Two of these vessels, 
Band C, Fig. 2, are filled with bundles of glass tube, 
and the third, D, with a coil of copper gauze which, 
after being wetted by the absorbing re-agent, offers 
a large area of wetted surface to the incoming gas. 
The first of the three lower chambers connected to 
these vessels is filled with a solution of caustic 
potash and serves to absorb the carbonic acid gas. 
The second contains an alkaline solution of pyro- 
gallol, and the third a strong solution of cuprous 
chloride in hydrochloric acid to absorb respectively 
carbonic acid, oxygen, and carbonic oxide, as in 
Bunté’s process described above. On the capillary 
tube at the top of each of these vessels there is a 
mark to which the level of the liquid is brought 
after each stage of the ae: In order to manipu- 
late the gas when in the apparatus a level bottle E 
is connected to the bottom of the measuring glass, 
which, as it is raised, causes the gas to flow into the 
measuring glass or absorption vessels as required. 
In taking a sample, the whole apparatus, which is 
contained in a convenient wooden case with sliding 
doors, is brought to the side of the boiler, or else- 
where, as required, and the outer end of the capillary 
tube F connected to the san pling pipe by alength of 
flexible tubing. The pipes are emptied of air by a 
few strokes of the bellows G, provided for the pur- 
pose, and then the cock is turned so as to put the 
sampling pipe intocommunication with the measur- 
ing glass, which has previously been filled with water 
acidified with hydrochloric acid. By lowering the 
level bottle the water is withdrawn from the measur- 
ing em, and is replaced by a sample of gas, which is 
carefully measured off, and then sent into the first 
absorbing chamber, where it is caused to flow over 





* See “Handbook of Technical Gas Analysis,” by 
Winkler and Lunge, published by Van Voorst, London, 
page 47. 





the moistened glass by raising or lowering the level 
bottle. The gas is then returned to the measuring 
glass, and its diminution in volume, as read off, shows 
the volume of carbonic acid absorbed. In thesame 
manner the oxygen and carbonic oxide (if any) are 
absorbed in the other vessels, care being taken that 
the liquid in each vessel stands at the mark g’, q’, 
or g” in the capillary tube when the gas is te- 
turned to the measuring tube. 

This apparatus is, perhaps, more convenient than 
Bunté’s. It can be carried to its work and used in 
almost any situation. It is quite self-contained, 
and aot 4 re-agents can be put into the absorption 
vessels B’ 0’ D’ to serve without renewal for twenty 
or more analyses. On the other hand, the method 
of absorption, by passing the gas over wetted tubes, 
is probably less effective than the vigorous shakings 
of Bunté’s process, whilst the necessity of accurately 
adjusting the level in the capillary tubes of the 
absorbing vessels introduces the possibility of further 
errors. 

(To be continued.) 
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Gun CarriacEs—continued. 


IncREASE in the initial velocity of a projectile is 
accompanied by a corresponding increase in the 
energy of recoil, both of the gun and carriage ; 
this increased strain augments to a serious extent 
the difficulties that attend the construction, and 
especially the mounting of heavy guns. As regards 
the former, the high quality of steel which is now 
manufactured, and the knowledge which has been 
obtained by long experience, have rendered it 
possible to build guns possessing an ample margin 
of strength for all charges that can be, at present, 
usefully employed ; but it is a somewhat different 
matter with the mountings. It is difficult enough 
to design carriages capable of resisting efliciently 
the strain thrown upon them when the velocity 
given to the projectiles does not exceed from 450 
to 500 metres per second, and it may be readily 
imagined that these difficulties increase very rapidly 
with higher velocities, which are, to-day, not only 
common, but absolutely essential for the proper 
development of the efticiency of many types of 
guns. A speed of 700 metres is sometimes im- 
parted to the projectile, and as we have already 
seen, this figure is very largely exceeded in the 
Canet quick-firing guns. As the strain thrown 
upon the carriage is proportional to that of the 
projectile, it will be seen that such strains may 
increase very rapidly, and have to be provided for 
with a sufficient margin. Another feature of 
the problem is the amount of recoil that can be 
allowed for the gun; on board ship and in 
other confined locations, the maximum range of 
recoil must be set within very narrow limits, and 
even where such restrictions do not occur, the 
length that can be given to the slides prevents any 
large amount of recoil being allowed; efficient 
means have therefore to be provided to absorb the 
effort due to reaction of the charge, and which of 
course is equal to that applied to the projectile, 
although it is impressed upon a greater mass. This 
energy can only be taken up by suitable brakes, 
which must operate in such a manner as to bring 
the gun to rest without any undue shock, and also 
protect the various parts of the mounting, while in 
no way injuring its own organism. 

In connection with this important subject, we 
may quote the opinions of a French writer in the 
Revue d'Artillerie, and which bear directly on the 
subject. Brakes for heavy guns may be divided 
into two distinct classes, those working by friction, 
and those in which the energy of recoil is applied 
toa mass of liquid. These latter are called hydraulic, 
and the former, which may be considered as obso- 
lete, friction brakes. The idea of the hydraulic 
brake, applied to gun carriages, appears to be due to 
Sir William Siemens, and in its general principle 
consists of a cylinder filled with a liquid, generally 
glycerine mixed with water to prevent congelation, 
and forming a part of the underframe; in this 
cylinder is a piston pierced with holes, and 
the rod of which is attached to the carriage in 
which the gun rests. The amount of recoil 
depends upon the degree of resistance which the 
liquid opposes to the movement of the piston and 
of the carriage to which it is attached. The first 
practical application of the hydraulic brake to gun 
carriages was made by Mr. Vavasseur, who subse- 





quently introduced many important improvements. 
Brakes constructed on this principle are admirably 
suited to their purpose ; they are simple and not 
easily ienegel. they offer no resistance at the 
moment when the recoil commences ; they are auto- 
matic in their action and are equally well adapted to 
all calibres of guns ; they do not interfere in any way 
with the manceuvres of the men, and the energy 
of recoil transmitted in this manner can be usefully 
stored up for running the gun back into firing posi- 
tion. It is nowa good many years since the question 
of hydraulic brakes for gun carriages was brought 
in a practical manner under the notice of artillerists. 
As may be supposed, the question excited consider- 
able interest and a great deal of discussion, in 
which M. Canet took a leading part ; he was the 
first to prove that the resistance of the brake is 
not due to the friction of the liquid against the 
sides of the orifices in the piston, but to the 
fact that the energy in the carriage becomes 
communicated to the liquid. It is on this fact 
that the principle of hydraulic brakes for gun 
carriages is based. Theoretically, apparatus of 
this kind may be divided as follows: Brakes with 
variable orifices and of constant resistance ; brakes 
with constant orifices and free discharge ; brakes 
with orifices closed by a valve loaded with a con- 
stant weight; and brakes with orifices closed 
by a valve loaded with a variable weight. The 
hydraulic brake with variable orifices is the 
system which appears most satisfactory, as it 
reduces to the greatest possible extent the 
strains on the carriages, slides, fixed or rolling 
platforms, decks of ships, &c. Amongst the various 
arrangements of brakes with constant orifices, the 
principal are: the Woolwich system with a free 
discharge ; the Krupp and Rendel systems, with a 
free discharge controlled by a valve loaded with a 
constant weight ; and the Razskazoff system, with 
a discharge regulated by a valve loaded by a variable 
weight. Among those brakes with variable orifices 
the principal are: the Butter system, with inclined 
sides ; the Vavasseur system, with a circular valve; 
and the Canet system, with a central counter-rod. 
The test of actual experience can alone decide which 
of these systems possesses the greatest advantages ; 
so far as experiment can determine the question, 
the Vavasseur and the Canet systems appear to 
give the best results. To French and English 
artillerists the question appears to admit of no 
doubt, the Vavasseur pr valve, and modifica- 
tions of it, being regarded as the standard brake 
arrangement in this country, while in France the 
Canet method of regulating the discharge by means 
of a central counter-rod of variable section, has 
been reccgnised as the standard system for coast 
defence mountings, and to a large extent for naval 
carriages also. The question, however, cannot be 
considered as having been solved, and there is no 
doubt that various improvements and modifications 
will still be introduced in both systems, while the 
fundamental principle of each is preserved. The 
constant and rapid progress made in the construc- 
tion of guns, and the ever-increasing efficiency of 
explosives, tend together to increase the velocities 
and striking energy of projectiles, and these have 
to be provided for by the brake mechanism. For 
this reason the construction of gun carriages and 
mountings must be regarded as a progressive one. 

It will be of interest to trace the gradual develop- 
ment of the so-called central counter-rod type 
which is so successfully employed in France. M. 
Canet having been trained for a long period in the 
best school of gun carriage design, it is only natural 
that his system should have originally been based 
on the same lines, from which divergence took place 
until the present development was reached. 

In the Vavasseur arrangement shown in Figs. 400, 
401, page 386, the valve a is mounted on the piston- 
rodb; there are two openings in it atc, as well as the 
two projections d which engage in the spiral grooves f 
cut along the inside of the cylinder. The piston is - 
made with openings e. At the moment of recoil 
the fluid is compressed in front of the piston, and 
flows to the back through the openings in the valve 
and the piston. During the period of coming back 
to battery the fluid flows from the back to the front 
of the cylinder, through the openings in the valve 
and piston. In its movement the cylinder acts on 
the projections d of the valve, which is thus con- 
stantly shifted by the action of the spiral grooves, 
and the movement of rotation thus produced is so 
regulated that the area of the openings through 
which the fluid flows, isconstantly varied throughout 
the whole period of recoil. It will be seen that 
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by this arrangement the area of the discharge 
orifices may be varied, but their form is also 
changed with each variation. In the second arrange- 
ment, that known as the Vavasseur-Canet, Figs. 402, 
403, the piston b as well as the valve « are retained, 
but an important modification has been introduced 
to correct a tendency, in the previously described 
arrangement, to bring the gun back to firing posi- 
tion too abruptly, due to the turning valve leaving 
too large an opening during one part of the travel. 
M. Canet introduced into the piston a valve c 
loaded by a spring d. During the recoil the fluid 
under pressure lifts this valve, and flows to the 
other side of the piston through the openings /f. 
As soon as the recoil is finished the valve c falls 
back on its seat and cuts off all communication 
between the front and rear of the piston. The 
fluid is thus forced to pass through the narrow 
openings h in the piston, and by this arrangement 
the speed of return can be entirely controlled by 
regulating the sizes of the openings h. 
The Canet brake comprises a piston b (Figs. 404, 
405), the rod a of which is hollow. Within this rod 

asses a central counter-rod c, secured at d to the 

ack of the cylinder. The piston is pierced with 
openings f closed by an annular valve g, loaded 
with a spring. During recoil the valve is lifted 
and the fluid passes to the back of the piston 
through the annular opening h formed between the 
hollow part of the piston and the central counter- 
rod, the ordinates of which are variable. As the 
gun falls back into battery, the valve closes on its 
seat and the fluid can only pass from the back to the 
front of the piston through the narrow openings j 
made in the valve. Moreover, as the fluid com- 
pressed in the space m, left free between the central 
counter-rod and the inside of the piston-rod, can 
only escape through the openings n, a buffer is 
formed which checks the rate of the return move- 
ment ; by altering the contour of the counter-rod 
the speed can be regulated as may be desired. 

The advantages claimed for the arrangement we 
have just described are as follows: The central 
annular opening, which only changes in dimensions 
but not in form, gives a coeflicient of contraction 
for the liquid much more regular than can be given 
by orifices of a trapezoidal form, such as are 
characteristic of the circular valve arrangment ; by 
this means there is much less disturbance in the 
discharge of the liquid through the openings. The 
orifice of discharge can be varied in any manner 
that may be desired, and not according to a fixed 
rule as with the turning valve ; from this it follows 
that it is easy to follow absolutely the variations in 
the energy of recoil which changes constantly and 
irregularly. In the regulation of the turning valve 
which is effected by turning the piston-rod of the 
brake cylinder, there is a danger that, either 
through carelessness or by accident, the brake may 
remain unadjusted. In the Canet system, when 
the central counter-rod of such a form as is 
deemed most —— for a particular pur- 
pose is once in place, the system is permanently 
regulated. The curves, which are shown in Figs. 
406 to 408, show the variations of pressures in 
brake cylinders, regulated upon the Canet system. 
From these diagrams a just appreciation can be 
formed of the values of the systems we have 
described; the regularity of the curves indi- 
cating the uniformity of the pressures, and the 
regularity of strains on the carriages. Fig. 406 is 
a diagram taken from a Canet brake on a central 
pivotted mounting for a 32-centimetre gun. Fig. 
407 is from a similar brake on a coast defence 
carriage for a 27-centimetre mortar, and Fig. 408 
is a diagram from the carriage of a 27-centimetre 
= of 36 calibres, recently made for the Greek 

overnment. 








THE BRITISH ASSOCIATION. 
(Continued from page 364.) 

In our last two issues our reports of the British 
Association proceedings at Leeds have been de- 
voted to Sections F and A respectively. We must 
now return to Section G, with which we last dealt 
on page 307 ante. 


Tue MeEcHaANnIcaL Scrence SECTION. 


According to custom the Monday of the meeting 
was in Section G given up to electrical engineering. 
When the proceedings commenced on the 8th ult. 
there was found to not only a very full pro- 





gramme, but a full meeting, a large contingent! 
having come over from Section A. 


A New E ecrric METER. 


Sir William Thomson opened the proceedings by 
describing a new electric meter which he has lately 
designed. An example of the meter was placed on 
the platform, and by its aid the speaker did his 
best to lay the matter clearly before the meeting. 
The meter in question is, we understand, not 
yet perfected, and we shall hope to give a full 
description if ever the design reaches fruition as a 
wage-earning machine. In the mean time we will 
refer our readers to page 382 of our last issue, 
where a brief description and illustration of the 
meter will be found in our Patent Record. There 
were several of the greater lights of electrical 
science present at the meeting, some of them 
fluent debaters who generally show no disincli- 
nation to rush in when knotty points are to the 
fore. A silent shake of the head was, however, 
all the President got in answer to his invitation to 
these luminaries to speak. The further subjects of 
Sir William Thomson’s discourse were ‘‘ The Multi- 
cellular Voltmeter” and ‘‘ An Engine Room Volt- 
meter ;” in both of which the meeting was much 
helped from the fact that these two instruments are 
not unknown to the students of technical journalism. 
Sir William also gave some description of ‘‘ A New 
Form of Voltapile useful in Standardising Opera- 
tions.” This instrument appeared to consist of a 
large number of U-shaped wires or staples, one side 
being of zinc and the other of copper. These were 
mounted with their ends downwards in a vulcanite 
frame, and were placed so closely together that 
when the apparatus was dipped in a copper bath 
containing water, and again taken out, a drop of 
water would be retained in the spaces between the 
wires, and thus connect the zinc of one to the 
copper of another. Thus a battery of a number of 
cells was formed, which could be used for measur- 
ing the conductivity of cables and for other stan- 
dardising operations. Sir William explained that 
such a device had been adopted by Professor Row- 
lands in America, but he, Sir William, had put it 
into practical form and had introduced certain 
modifications. 

In the discussion which followed the principal 
point was that suggested by Professor Fleming, who 
raised a question in connection with the new volt- 
meter as to the discrepancy between the effects of 
rough and smooth surfaces. He pointed out that 
the difference might be so great as to change posi- 
tive to negative electricity. 

Mr. Swinburne exhibited his wattmeter, which 
took the form of a suspended moving coil. He 
had found self-induction to be the great difficulty, 
but this had been overcome so far that the error 
had been reduced to a very small limit, not ex- 
ceeding } Per cent. 

Sir William Thomson said that he was acquainted 
with the differences between rough and smooth 
surfaces as mentioned by Dr. Fleming, and had 
read a paper on the subject in Section A some years 
before. In the present case, however, both sur- 
faces were polished, but the remarks of Dr. Fleming 
were very interesting. 


Tue Linerr System or Exvectric TRACTION. 


Mr. Gisbert Kapp next read a paper on the 
‘*Lineff Tramway System.”* The authorcommenced 
by pointing out the desirability of replacing animal 
traction by some mechanical system. It is a point 
upon which the proprietor or shareholder, the pas- 
senger, and the humanitarian should be well agreed. 
Electrical engineers are naturally satisfied that 
electricity is the proper motive force, although Mr. 
Kapp is ders si enough to allow that on excep- 
tionally steep gradients the cable has an advantage. 
We may point out in passing that electricity has 
been applied with success on what may certainly be 
described as exceptionally steep gradients. Those 
who are acquainted with the streets in the suburbs 
of Pittsburg and the electric tramways there in use, 
will support this view. In Pittsburg, however, 
the overhead conductor is used ; a device which all 
electrical engineers (who are interested in other 
schemes) seem to agree in pronouncing impossible. 
The blame is usually put on ‘‘ the local authorities,” 
who, it is said, will never sanction an overhead con- 
ductor. If local authorities prove themselves 
obstructive, like other obstructions, they must be 
moved out of the way. The unsightliness, danger, 
&c., of the overhead conductors are much exag- 





gerated and exist generally as bugbears rather than 
as actual facts. To return, however, to Mr. Kapp’s 
paper: He points out that it is in an improved 
method of conveyance of the current from the 
dynamo to the car that the difficulty of electric 
traction lies. There is, he says, very little need 
for improved dynamos and motors, which, although 
not perfect, are good enough for the work. The 
improved method he describes in his paper is the 
Lineff system, upon which he had been making a 
number of experiments. In this the conductor 
consists of a bare copper strip or cable and of an iron 
strip. The latter is galvanised so as to protect 
it from rusting. It lies on the copper con- 
ductor, and both are inclosed in a sealed channel 
formed of asphalte. The copper conductor rests 
upon the bottom of a trough made of a succession 
of glazed tiles, and the cover to this trough is 
formed by the lower flanges of iron rails arranged 
in short sections so as to be insulated from each 
other. The head of one rail reaches up to the 
surface of the road, the head of the other is cut off, 
and this rail is therefore completely buried in 
the asphalte. The surface rail, which may be 
arranged alongside one of the ordinary tram 
rails or in the centre of the track, is in elec- 
tric and magnetic contact with an electro - magnet 
carried under the car. This magnet runs upon 
the surface rail on wheels which form its north 
and south poles. The distance between the wheels 
is greater than the length of a section of insulated 
rail, so that successive sections become oppositely 
magnetised. This causes the iron strip immediately 
below the magnetised region to be attracted upwards, 
and thus come into contact for a length of several 
feet with the underside of one of the two sectional 
rails. At the same time the iron strip to both sides 
of this region remains in contact with the copper 
conductor, and forms thus an electrical connecting 
link between the copper conductor and a few sec- 
tions of insulated rail under the car. The current 
passes from the surface rail through the body of 
the electro-magnet (which is insulated from the 
body of the car) into the motor, and finally into 
the ordinary tram rails and earth in the usual 
manner. The electro-magnet is energised by a 
shunt current obtained from the main conductor, 
but to provide for the -possibility of dropping the 
strip from some unforeseen cause there is placed 
on the electro-magnet a third thick wire coil, which 
can at all times be energised by two storage cells 
carried on the car, and thus the strip can be picked 
up and the main circuit again established, if it 
should have been accidentally interrupted. The 
author said that during some tests which he had 
made on an experimental line of this kind, and which 
lasted over several days, there had been no need for 
the picking-up battery, as the current was never 
lost. The way in which Mr. Lineff effects the attrac- 
tion of the iron stripdeservesattention. Itmightper- 
haps be thought that the most direct, and therefore 
the best way of utilising the lines of force, would be 
by one single line of sectional rail, through which 
there would be longitudinal magnetic flux corre- 
sponding with the fore-and-aft position of the poles, 
and attraction of the strip at every gap between two 
sections. Experiment has, however, shown that 
this apparently direct way is by no means the best 
way, and that far more satisfactory results can be 
obtained by arranging a more roundabout course for 
the lines of force. This is attained by the employ- 
ment of the subsidiary or buried rail, the gaps in 
which do not exactly correspond with those in the 
main or surface rail, but are shifted forward by a 
certain amount. In consequence of this arrange- 
ment the buried rail acts as a kind of magnetic 
bridge to successive portions of the surface rail, and 
this action takes place in two ways, one direct and 
the other indirect. The direct way is longitudinal 
and does not affect the strip at all. The indirect 
way is both longitudinal and transverse, the latter 
ing several times through the strip. The 
baried rail is a rather imperfect bridge to the lines 
of force traversing it longitudinally, because its 
magiietic resistance in that direction is great, but 
this réil forms a very efficient bridge for lines pass- 
ing through it transversely, oWing to its lower 
magnetic resistance in that direction which includes 
the strip. The flow of magnetic force transversely 
is, therefore, that which effects the attraction of the 
strip, and may be represented as a series of mag- 
netic stitches passing toand fro between the two 
sets of rails and the strip. 
The discussion on this paper was opened by 





* See ENGINEERING, vol. xlix, page 761. 


General Webber, who went into the details of the 
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DIAGRAMS TAKEN FROM BRAKE CYLINDERS ; CANET’S CENTRAL COUNTER-ROD SYSTEM. 


system at some length. The tenor of his remarks 
appeared generally favourable to the device, but he 
questioned whether the strip might not remain in 
contact after the car had passed. He also doubted 
whether the arrangements for insulation, as shown 
by some drawings exhibited by the author, would 
be effective. 

Mr. Preece had inspected the experimental line 
near Chiswick, and corroborated what the author 
had said. His fear had been that there might be | 
failure of contact between the flexible strip and the | 
rail ; but that was overcome by the arrangement ' 
that had been adopted, in which there were con- | 
siderable surfaces in contact. He expected that 
there would be three or four miles of this system 
in use by the time the Association met again, but 
he would not say that it would, undoubtedly, be a. 
practical and satisfactory solution of the problem | 
of underground conductors until it had been tried 
some time in practical work. 

Professor Smith asked if the galvanised 
covering would break off. He would be glad to 
know if there were mechanical cleaning brushes in 
front of the wheel. 

Mr. Sellon spoke on the subject of cost, which 
he looked on as most important. Mr. Kapp had 
spoken of the overhead wire as something not to 








be entertained, but Mr. Sellon pointed out that it 
was used with great success in the United States. 
He would be glad to know the cost per mile, and 
the absolute efficiency at the car motor. 


Professor Ewing spoke of the great merit of this | 


simple device of placing one rail alongside another. 
Messrs. Ayrton and Perry had introduced a system 
somewhat analogous, but this was superior. 

Mr. Swinburne pointed out the important bear- 


ing this system would have on the working of tele- | 


hones, and he would insist on insulated returns. 

eneral Webber here said that this point might be 
set aside, as he had reasons for feeling pretty 
confident that before long all telephones would 
use metallic returns and not earth returns. 

Mr. Kapp, in reply, said that he had no interest, 
as had been suggested, in decrying all other 
systems except the Lineff, in fact, he wanted all 
electrical systems to go ahead, only much faster 


than they had been doing. He was convinced, | 
however, that English town councils would not | 


tolerate overhead wires; and it was necessary for 
engineers and other practical men to deal with 


forces that existed, and not those which should | 


exist. In Chiswick the local authorities had deter- 
mined not to have a slot in the road, such was 
their tender regard for the cyclist. He did not 


believe that telephones could suffer much. Every- 
one knew how bad they were in London, but if 
they were to have wire returns every one would be 
delighted. In answer to other questions he stated 
that the strip did not remain in contact after the 
passage of the car. He had feared that the residual 
magnetism would-hold the strip up to the rail, or 
that the same effect might be produced by a subsi- 
diary wave rising up 100 ft. or so behind the car, 
He had, however, found that his fears were 
‘groundless, in fact he could not produce such 
results although he had tried all plans he could 
think of in suddenly stopping .and starting, «&c. 
With regard to details of arrangement, there were 
‘means of withdrawing the conductor if necessary. 
The insulation had been improved, and there was 
no noise. He did not anticipate that the galvanis- 
ing would break off. Mechanical cleaning brushes 
were used. As to cost that wasa point upon which 
he could not speak with any authority, but Mr. 
Lineff had told him it was estimated at about 20001. 
per mile, which was a little more than the over- 
head wire system. 


ELectric CURRENTS AND THE Human Bopy. 


The next paper was contributed by Messrs. H. 
|N. Laurence and A. Harries, M.D., and was 
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entitled ‘‘ Alternating versus Continuous Currents | 


in Relation to the Human Body ;” a subject that | 
cannot fail to be of great practical interest to elec- | 
trical engineers, although perhaps physiological | 
rather than mechanical in its aspect. | 

The paper was based upon experiments made | 
with dynamo-generated currents, both continuous | 
and alternating, and with the skin of the subjects 
in its normal unmoistened state. The matter was 
considered under the following heads, viz.: Resist- 
ance, including variations due to change in contact 
area; and sensation including initial shock and con- 
tinued contact. Resistance was measured by con- 
necting two or more persons to a dynamo circuit at 
an electromotive force of about 100 volts, noting 
the current strength passed, and then calculating 
therefrom the resultant resistance of each person. 
The results showed an average resistance to con- 
tinuous current of 6185 ohms, and to alternating 
current of 4008 ohms—i.e. about 50 per cent. higher 
for continuous current than for alternating. Experi- 
ments made regarding contact area showed that it 
is an important factor ‘‘ in determining the serious- 
ness or otherwise of accidents in light and power 
circuits.” In drawing the following conclusions the 
authors said: ‘‘ We desire to call attention to the 





fact that they are based upon certain conditions, 


(For Description, see Page 393.) 








HATA 


and, while we believe them to be sufficiently accu- 
rate and reliable under these conditions, we in no 
sense claim them as true under all conditions. 

‘*q, That when the human body, with the skin 
in its normal unmoistened condition, comes into 
contact for an appreciable time with bare metal 
conductors of a dynamo-generated continuous cur- 
rent passing at about 100 volts, in such a way that 
the current passes from hand to hand, and the 
total contact area is about 90 square centimetres: 
1. A current of about 0.016 ampére will pass 
through it. 2. That this current can be borne 
without discomfort for fifteen to thirty seconds. 
3. That after about thirty seconds unpleasant 
burning sensations become marked and quickly 
increase. 4. That the subject is perfectly able to 
release himself at will during any portion of the 
time of contact. 

‘*b, That when the human body comes into con- 
tact with dynamo-generated alternating currents 
alternating at about sixty to seventy per second, 
under the same conditions as above: 1. A current 
of about 0.025 ampére will pass through it. 2. 
That this current is six times greater than that 
which produces discomfort. 
subject is fixed by violent muscular contraction, 
and suffers great pain, 











utterly unable to release himself, but remains 
exposed to the full rigour of the whole current that 
may be passing. 

ce. That when circuit from electric light or power 

conductors is accidentally completed through the 
human body, the danger of serious consequences is 
many times greater when alternating than when 
continuous currents are passing at equal voltage; 
jand this is still, to a large extent, true if the 
| voltage of the continuous current be double that of 
the alternating. 

“*d. That with both forms of current a reduc- 
tion of contact area materially reduces the amount 
of current strength that passes, 

‘‘ That with the alternating current, if the rate 
of alternation be reduced below fifty per second, 
the sensations of pain accompanying muscular fixa- 
tion will be increased ; while if the rate of alterna- 
tion be increased the pain will be diminished.” 


Exectric LIGHTING AND Fire INSURANCE. 


The next business was the reading of a paper 
| by Mr. Wilson Hartnell on “ Electric Lighting and 
| Fire Insurance Rules.” This and the last paper 





3. That instantly the were discussed together. 


After some introductory remarks Mr. Hartnell 


4, That the subject is| went on to say that in regard to conductors, any 
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attempt on the part of the insurance companies to 
determine a fixed current density is useless. It is 
necessary to limit the fall of potential in the more 
distant lights, which can only be done by limiting 
the current density so that there is no chance of 
fire from overheating. If an arbitrary rule, such as 
1000 ampéres per square inch, be insisted upon, the 
lights cannot be subdivided into groups, The limits 
of current should depend on the size of wires ; the 
larger the cable, the less the current density ; and 
however small the current, the smallness of the 
wires must be limited. No. 20 S.W.G. is the 
smallest that should be used for fear of mechanical 
injury. The danger from overheating of wires has 
been greatly magnified, and it can be absolutely 
abolished by judiciously arranged cut-outs. The 
smallest wire used is the twin flexible wire, equal 
in section to No, 228.W.G. It usually carries one 
lamp, and consists of twenty-three strands 6 mils. 
in diameter. The author here made an exper:- 
ment showing that one strand suffices to light a 
110-volt 16 candle-power lamp, requiring about 
.58 amperes. Twenty-three strands would there- 
fore be absolutely safe with one lamp. The filament 
would carry three such lamps, equal to about 60,000 
amperes current density, and would become dull 
red-hot at about 100,000 ampéres per square inch. 
Heat increases as the square of the current, 
so that with five lamps there would be twenty- 
five times as much heat as with one lamp. 
Experimenting further with this small stranded 
twin wire the author showed that it easily carries 
eight or ten lamps, in fact that it may be used to 
supply a 200 aaowies lamp. According to the 
experiments of Mr. A. E. Kennelly made last year, 
No. 22 wire, = 28 mils., will require about 17 ampéres 
to raise the temperature 100 deg. in wood casing. 
This is about thirty lamps of 16 candle-power, 110 
volts, or 27,000 ampéres per square inch current 
density. The current required to make the insula- 
tion smoke is about 30 ampéres, or about 50 six- 
teen candle-power lamps. The temperature of a wire 
depends on the freedom with which heat escapes. 
The smallest solid wire used is No. 20=36 mils., 
which at 2000 ampéres per square inch would carry 
one ampére, say two lamps, but would seldom be 
used for more than one lamp. According to Ken- 
nelly’s experiment this wire will require about 
23 ampéres in wood casing to raise the tempera- 
ture 100 deg., and the author showed by experi- 
ment that it would carry a 1500 candle-power 
lamp and remain comparatively cool; whilst no less 
than about 80 lamps or 50 ampéres are necessary to 
destroy it. Mr. Hartnell stated that he had allowed 
40 ampéres to flow through such a wire for a long 
time without much injuring it. This would equal 
70 lamps, or over 12,000 amperes per square inch; 
and to burn off the insulation 100 ampéres, equal to 
ubout 170 lamps, are required. The scientific rule 
is that the wire should be of such size that double 
the current would not raise the temperature 150 
deg. The authcr claimed that the experiments he 
made, some of which we have quoted, on the 
smaller wires used in electiic lighting (the current 
being measured not only by meter, but with lamps 
actually before the meeting), had demonstrated that 
there is not the most remote danger of fire with the 
currents ordinarily used. 

The author next made some experiments tending 
to show that safety can be attained by fusible cut- 
outs, the fusible wire melting at less current than 
thatat which the copper wire got damaged, the latter 
being efficiently protected by fusible wires of the 
same diameter. Experience had led the author to 
regard good cut-outs, properly fixed and wired, with 
almost implicit confidence as protecting the wire. 
Speaking of contacts, the author said that, in an ex- 

perience extending over seven years, all the dangers 
ems fire had, with two exceptions, proceeded from 
imperfectcontacts. Intwocases carpenters cut wires. 
In one case a fire arose from the slackening of a 
binding screw through shrinkage of wood. Loosely 
screwed contacts get hot with even 5-ampére cur- 
rents. Broken wires with ends in contact are sure to 
set the insulation on fire through sparking. Insuf- 
ficient area of contacts leads to heating. Cut-out 
wires require eevee contacts to prevent melt- 
ing at theirends. Cut-outs areno protection against 
heating and sparking from imperfect or broken 
contacts. The author gives the following rules : 
Avoid screwed joints as much as possible ; screw 
them up tight with good areas of contact ; never 
allow them out of sight. All sharp kinks in solid 


wires to be cut out, not straightened. Use standard 
Put no very smal] wires out of sight, 


wires. 





Experience had shown the auther that if only a 
small margin be allowed a cut-out, after a while it 
will be liable to melt with the working current, ap- 
parently from deterioration of contacts and gradual 
accumulation of heat. In electric lighting where 
power is abundant and distances short, the chief 
object of insulation is, not to prevent loss from 
leakage, but to give safety. In this respect it differs 
from telegraphic work. Durability is therefore of 
more consequence than high insulation, and the 
author therefore considers naked wires on insu- 
lators the best arrangement where practicable. He 
looks on vulcanised india-rubber with distrust, as it 
often cracks when exposed to the air and perishes 
in afew years; but when protected from the air 
and held together it may be that it will last twenty 
years or more. For damp places itis indispensable, 
unless some other waterproof insulation be used. 
The price of single covered wire is about 20 per 
cent. less than that of double rubber covered, 
whilst light vulcanised rubber covered wire is about 
40 per cent. less than double rubber covered. 

o overhaul an installation so thoroughly as to 
trace and eliminate every slight fault would involve 
far more labour than is ever likely to be taken. 
Hence the greatest protection is to be obtained 
by using good material and good workmanship 
throughout, and not to trust to merely insulation 
tests only. A bad job may test well, and vice 
versd. It is not fair to demand very high insula- 
tion tests for a wire without also specifying the 
quality of insulation, because a single rubber 
wire, or possibly a wire innocent of india-rubber, 
may test as well as vulcanised wire in dry wea- 
ther. It must also be remembered that although 
the insulation of the bases of the switches and 
the cut-outs is high, yet in the aggregate (if the 
switches, &c., be numerous), they will reduce 
considerably the total insulation. If the test 
be between the positive and negative wires the 
lamp fittings will greatly reduce this, so also will 
that of the twin wires for the pendants, the insu- 
lation of which the author had sao to vary from 
120 megohms per mile when dry, to 48,000 ohms 
per mile when soaked in water and drained. He 
found the insulation of the ordinary twin flexible 
asbestos-covered wire to be 10 to 20 megohms per 
mile. Thus for testing to be fair it must be stated 
how the tests are to be made. 

The discussion was opened by Mr. Preece, who 
said that the two papers were alike, inasmuch as 
they treated of the dangers that might arise through 
the use of electricity. Messrs. Laurence and Har- 
ries had attacked their side of the question ina 
right manner, and the result they had arrived at 
was certainly startling. It was a surprise to know 
that alternating currents were so much more painful 
than continuous currents, and it was also startling 
to find that so much pain could be caused by cur- 
rents of such ridiculously low intensity. He felt 
he could speak on this subject with some authority, 
as he had received in the course of his career a 
million or more shocks, Small currents possessed 
danger, not so much that they would do harm to the 
human frame in themselves, but they induced fear 
and sometimes caused stoppage of the heart’s action 
and thus death. Mr. Preece had ata former meeting 
of the Association pointed out that it was extremely 
undesirable to use the electric current for the pur- 
poses of execution, for there was much yet to learn 
before such a system could be introduced without 
shocking the feelings of humanity. The result 
which had been recently attained had fully borne 
out his statements. There were some further points 
he would suggest to the authors as worthy of study ; 
in particular he would refer to the effect of electro- 
static charges on the human frame. There was 
also the effect of self-induction of the apparatus 
through the rise and fall of intensity of current. 
In continuous currents the rise and fall was gradual, 
and the influence was not so great. He was glad 
the authors had written the paper, for he was not 
one who thought that it would increase the public 
fear to know the extent of the hurt ; and if it had 
been shown that currents were dangerous it was 
also seen that the danger could be overcome, for 
there was no reason why a shock should be received. 
He would not go as faras Mr. Wilson Hartnell, 
in the statements he had made in his paper ; and 
there were many other things to consider besides 
those which the author had put forward. The 
insurance companies made their rules for their 
own guidance, and not for the benefit of electrical 
engineers and contractors. He was of opinion that 
the author had not laid sufficient emphasis on bad 





joints, which were a constant source of danger 
when they existed. He would also draw attention 
to the danger of leakage from damp wood casing. 

Sir Frederick Bramwell did not agree with 
Mr. Hartnell in his main contention. It had 
been attempted to be shown by experiment that 
given sizes of wire would carry a certain current of 
electricity, and it was argued from this that the 
wires would be competent to carry this current for 
an indefinite time and under all circumstances with- 
out danger. The result would, however, be cumu- 
lative and the heat would continue to increase until 
it was carried off at the surface of the wire. It 
was misleading to say that a certain size of wire 
would carry a heavy current unless the surround- 
ings of the wire were taken into account. He 
would like to have taken one of the wires experi- 
mented upon and have surrounded it with asbestos 
in order to show to the author what the result would 
have been. If a glow lamp is keld in the hand no 
very great heat will be felt, but if the lamp is 
wrapped in a handkerchief it will set the latter on 
fire. 

General Webber said that the recent correspon- 
dence in the Times had done harm, for it made people 
think that there was something very dangerous and 
mysterious in the matter. Had the dangers of gas 
been, in the early days, placed before the public in 
the same way as had those of electric lighting, gas 
would never have come into common use. The 
rules in existence at the present time were quite 
sufficient for all purposes of safety. The question 
of casing for the wires was of importance ; but he 
was of opinion that the use of casings, except in 
special cases, would dic out. The insurance com- 
panies, in insisting upon casing between floor and 
ceiling, were only doing themselves harm. 

Mr. Swinburne, in answer to an invitation from 
the President, said that he was going to read a 
paper in another section on the same subject as 
that chosen by Messrs. Laurence and Harries, and 
he would therefore confine himself to remarking 
that generally he confirmed the results arrived at 
by the authors. 

Mr. G. Kapp said that the thanks of electrical 
engineers were due to Mr. Hartnell for showing 
something which they, perhaps, knew before, but 
did not fully realise. He agreed that the current 
density rule might be unscientific, but it worked 
well, because those who used the rule were unscien- 
tific. He was of opinion that casing was a source 
of danger. 

Mr. Trotter was of opinion that the heating of 
small wires need hardly be considered, and in 
putting a heavy current through a small wire Mr. 
Hartnell had been leading his audience astray. 
No. 16 wire was the limit that should be used for 
mechanical reasons, irrespective of others. He 
agreed as to what had been said about the danger of 
casing. 

Mr. Wilson Hartnell, speaking on the first of the 
two papers, pointed out that the intensity of a shock 
varied with the dampness of a person’s skin, and 
this might depend on whether the person were of 
a nervous temperament. 

Dr. Harries agreed with what Mr. Hartnell had 
just said. The resistance of the body depended on 
moisture and the state of contact. Small currents 
generally caused more pain than heavier ones, as 
the latter rendered the subject unconscious imme- 
diately. He did not want to go into the details of 
the recent execution in America, but he would say 
briefly that the way in which it was carried out 
showed the greatest ignorance of the subject on the 
part of those who had it in charge. 

Mr. Wilson Hartnell, in reply to the remarks 
made on his paper, said that he would have pointed 
out, had time permitted, how bad joints were a 
source of danger, and he had mentioned that all 
fires he had met with had been by bad contact. 
Sir Frederick Bramwell had advanced some theories, 
but the great fault of his argument, as it was that 
of so much non-scientific reasoning, was that it was 
qualitative when it ought to be quantitative. The 
point the author had tried to make was that some 
order was required in the rules laid down for pur- 
poses of insurance, and further he had endeavoured 
to show that there was no danger from fire through 
the smallnes of the diameter of wires in ordinary 
practice. 

SECONDARY CELLS. 

Mr. W. J. S. Barber-Starkey next read a paper 
on ‘*Secondary Batteries,” in which he related his 
own experience in their treatment. Soon after 
the introduction of M. Faure’s cell his attention 
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was drawn to the hard film of sulphate of lead 
formed on the plates materially interfering 
with their efficiency, and as a result of experi- 
ments, he ascertained that the addition of a small 
quantity of carbonate of soda to the dilute acid 
serves to remedy this evil, even when the cells are 
allowed to remain idle for a considerable time. 
Subsequently, in the case of a small installation of 
twenty two E.P.S., 350 ampére-hour cells, the 

lates of which showed signs of sulphating, car- 
serena of soda (ordinary washing soda) was 
added in small quantities, and on proceeding 
with the charging the plates were restored to 
their original condition. The cells thus treated have 
since been in use for a period of five years, and are 
now in perfect condition. The subsequent experi- 
ments on this subject by Mr. Preece were also 
alluded to by the author. The author advises that 
large cells be used for stationary work, and that 
they be both charged and discharged at low rates. 
Various details in regard to the management of 
cells were discussed, the practice of packing the 
plates in a solid, though porous, mass formed by 
mixing plaster-of-paris and sawdust being specially 
recommended. The paper concluded with the ex- 
pression of a hope that a thoroughly practical cell 
for traction purposes may be introduced—one which 
will stand rough usage and be free from the defects 
which characterise those at present in use. 

There was a very short discussion on this paper, 
Mr. Swinburne stating that sulphate of soda would 
be more suitable for the purpose suggested than 
carbonate of soda. 

The section then adjourned until the following 
day, Tuesday the 9th ult., when the last sitting in 
Section G was held ; great progress was made with 
the papers on that day, so that a Wednesday’s 
sitting was unnecessary, and the proceedings were 
concluded. 

The first paper on the list was a contribution by 
Mr. W. H. Preece, left over from the previous 
day, and entitled 


TELEPHONING THROUGH SUBMARINE CABLES. 


The author made mention of a reference he had 
made to this subject at the Newcastle meeting of the 
British Association of last year. He then gave the 
reasons and experiments which led to the conclu- 
sion that telephoning between London and Paris 
was practical. New and distinct overground lines 
of four copper wires are now being erected by the 
respective governments from each capital to the 
coast, and anew cable, the joint property of the 
two governments, was to have been laid during 
September, between the Kent coast and San Galle, 
to connect these two lines. There willthus be two 
metallic circuits between the two capitals. The 
K R, that is the product of the capacity K, and 
the resistance R of each circuit, upon which the 
clearness of articulation depends, will be 5300, 
indicating that speech should be excellent. A some- 
what similar circuit has been established since 
October last between Buenos Ayres and Monte 
Video, under the author’s advice. The cables 
across the La Plata are each twenty-eight miles 
long, for there are two separate single wire cables, 
and the total distance between the two cities is 180 
miles. Subscribers, who have metallic circuits in 
each city, have no difficulty whatever in speaking 
to each other from their respective offices, although 
the K R is as high as 10,400. Thecable across the 
Channel will be a four-wire cable, and the specifi- 
cation for its construction has been based on a 
mathematical development by Mr. H. R. Kempe ; 
let there be a looped telephonic line between two 
points, with a cable at an intermediate point on the 
route. The working capacity of the whole line is 
dependent upon the product of the total resistance 
R, and the total capacity K. Therefore, if we take 
the resistance of the aérial portion of the line to be 
a fixed quantity, there will be a particular size of 
cable conductor which will give the smallest pos- 
sible size of dielectric, sufficient to enable a parti- 
cular value of K R not to be exceeded. For, if we 
make the conductor larger than this size, and 
thereby diminish its resistance, we can, it is true, 
do with an increased capacity, but the diminution 
in the thickness of the dielectric which could 
thereby be allowed, is more than compensated for 
by the fact that the surface of the conductor is 
larger ; in other words we increase the capacity in 
a greater proportion than we diminish the resist- 
ance. If, on the other hand, we diminish the size 
of the conductor, we increase the resistance in a 
greater proportion than we diminish the capacity. 





Strictly speaking, the requirements of the problem 
are to determine the size of cable core which shall 
cost least ; but, inasmuch as the costs of gutta-percha 
and copper, bulk for bulk, do not differ greatly, the 
problem resolves itself into the determination of 
the smallest outer diameter which can be em- 
ployed. 

The author then proceeded to give the details and 
formule of the mathematical development ; and 
showed that the value of the diameters arrived at 
corresponded very closely to a core, the weight of 
whose. conductor was 160 Ib., and the weight of 
whose gutta-percha covering was 300 lb., and it had 
therefore been decided to adopt those dimensions. 
Although the calculations were made on the caper 
tion that the land lines on both sides of the cab 
are to be of 400 lb. wire, the French Government 
have decided that the wires to be erected by them 
should be of 800 lb. weight ; the result of this will 
be to reduce the value of K R to 5300. 

The specification of the cable states that : 

(1) Each conductor shall be formed of a strand of seven 
copper wires all of equal diameter, shall weigh 160 lb. per 
nautical mile, and shall at a temperature of 75 deg. 
Fahrenheit have a resistance not higher than 7.632 ohms 
or lower than 7.478 ohms per nautical mile. 

(2) Each conductor shall be insulated by being covered 
with three alternate layers of Chatterton’s compound and 
gutta-percha, beginning with a layer of the said com- 
pound, and no more compound shall be used than may be 
necessary to secure adhesion between the conductor and 
the layers of gutta-percha. The dielectric on each con- 
ductor shall weigh 300 lb. per nautical mile, making the 
total weight of each conductor when covered with the 
dielectric 460 Ib. per nautical mile. 

(8) The inductive capacity of such insulated conductor 
shall not exceed .3045 microfarad per nautical mile. 

(4) The insulation resistance of each coil of core shall 
be not less than 500 megohms per nautical mile after such 
coil shall have been kept in water maintained at a tem- 
perature of 75 deg. Fahrenheit for not less than twenty- 
four consecutive hours immediately preceding the test, 
and after electrification during one minute. 

The cores (four in number) are to be served with the 
best net fully tanned yarn, and with a sheathing of 
16—280 mil. wire, each having a minimum breaking strain 
of 3500 lb., and a minimum of ten twists in 6 in. 


Tue CoLtuMN-PRINTING TELEGRAPH. 


The next paper was by Mr. F. Higgins, and was 
on the ‘*‘ Column-Printing Telegraph ;” an example 
of the instrument being shown in the room. 

In this apparatus, which is now being practically 
introduced for the transmission of intelligence in 
this country, the receiver, which is entirely auto- 
matic, consists of a type-wheel and frame carrying 
the paper sheet. The former derives the motive 
power for its rotation from a train of wheelwork and 
a weight, and the latter from the battery at the 
sending end. The type-wheel is displaced laterally, 
after each print, by means of a screw, and upon 
completion of a line of printing is released and re- 
turned to zero by a spring which has been wound 
up by the movement of the printing lever. One 
train of clockwork is employed, and the motive 
power for printing, feeding the paper, and travers- 
ing the type-wheel, is poe by the printing 
electro-magnets. About twenty of these instru- 
ments may be introduced into the circuit of a single 
line of wire, and any number may be worked from one 
transmitter. The type-wheel rotates at any desired 
speed (from 100 to 150 revolutions per minute), 
and the same signals operate both the type rotation 
and the printing, the difference being that the 
signals for printing are longer than those operating 
the escapement, in order to afford time for the 
establishment of the full strength of the current in 
the circuit, and to overcome the inertia of the com- 
paratively heavy parts of the printing mechanism. 
The other operations of synchronising, spacing be- 
tween lines, &c., are determined by the angular 
displacement of the type axis with respect to its 
zero position. The transmitter is driven by an 
electro-motor, the speed of which is kept uniform 
by an electrical governor. A counter upon the 
transmitter announces to the operator when a line 


of type has been filled. From 1800 to 2000 words |- 


per hour would be the maximum speed ; 5000 words 
can be received without attention, and the paper 
supply is sufticient for the reception of 30,000 
words. 

Heavy LatuHEs. 

A paper by Mr Arthur Greenwood on ‘ Heavy 
Lathes” followed ; in which the author described 
two large lathes recently made by his firm, Messrs. 
Greenwood and Batley. The description was illus- 
trated by wall diagrams, and as we hope shortly to 
publish these we may leave the matter for the 
present. 





A short discussion followed the reading of Mr. 
Greenwood’s paper. Mr. Jermiah Head asked of 
what steel the cutters were made? Dr. W. Ander- 
son inquired on what system the water for keeping 
the tool cool was supplied? Was it squirted on to 
as og of the cutter ? 

r. Wicksteed, referring to the latter pcint, said 
he remembered a device being patented for getting 
water to the point of the cutter, but this was not 
persevered with, as it was thought to be unneces- 
sary. The conclusion was come to that the heat 
was taken off best by the solid metal, and though 
the cutting might be hot the edge of the tool was 
always keen. In fact it was not the thin edge that 
gave way, but the metal was quarried out at the 
back of the edge. 

Professor Barr pointed out that the angle of the 
cutting part of the tool was so oblique that the 
metal was torn off rather than cut, and thus the 
extreme edge was not in contact with the work, 
He thought that that was the reason why the 
cutting edge remained keen. 

In replying to the discussion, Mr. Greenwood 
said that the cutters were made of chrome steel by 
Firths, of Sheffield. This was not self-hardening, 
but Mushet steel was also used for such work, and 
was successfully applied for very heavy cuts. When 
rough turning was done there was no lubrication, 
the work being kept perfectly dry. These lathes 
were for heavy work, and were really adjuncts to 
forging machinery to reduce large parts to shape. 
What Mr. Wicksteed had said about the edge of 
the tool not being worn was perfectly true, and he 
agreed with Professor Barr’s explanation that the 
edge did not do the work. When boring they used 
a little oil. The chippings were so heavy in the 
roughing cuts that water would not carry away the 
heat fast enough, as it would in trepanning or in 
smooth boring. In boring, when the whole mass 
was cut out, an inch progress could be made in an 
hour in a 24-in. hole. In trepanning the progress 
would be about three times as fast, and he was of 
opinion that trepanning was the best, although 
generally more expensive, as a steel tool had to be 
made the exact size -of the hole, and into this 
cutters had to be fitted. In repeat work, however, 
it would pay. The same speed was used whatever 
the diameter. A loose headstock was used in some 
lathes because the weight of the work was often so 
great. 

Factors or SAFety. 

Mr. W. Bayley Marshall next read a paper on 
‘*Factors of Safety.” The author pointed out 
that the working stress for materials used in con- 
structional ironwork, bar iron of various sections 
and plates, whether the material is puddled or 
ingot iron, has usually been taken at 5 tons per 
square inch for ordinary quality and 6 tons for 
specially good material. This limit is based upon 
a total resistance of about 23 tons per square inch, 
and an assumed elastic limit of from 50 to 60 per 
cent. of the total stress. The importance of con- 
sidering the elastic limit in determining the factor 
of safety, or of ascertaining what stress any par- 
ticular member will bear before it begins to stretch, 
has frequently been demonstrated. 

In the tables appended to the paper the author 
endeavoured to show that the elastic limit is the 
only constant quality in bar and plate iron ; and 
that whilst the total stress is frequently influenced 
by, and the reduction of area and extension seem 
almost absolutely to depend upon, the shape of 
the specimen operated upon, yet the elastic limit 
remains constant, notwithstanding considerable 
variation in the dimensions of the specimens 
operated upon. 

The tables were exhibited upon the walls of the 
theatre, and were very voluminous, containing the 
results of 10,000 tests made for practical purposes, 
on bar, plate, angle, and T iron used during the 
space of six years in the manufacture of bridges and 
roofs, 

The discussion was opened by Dr. W. Anderson, 
who said the object of the author appeared to be, 
partly at any rate, to see whether different qualities 
of material might be worked safely together, that 
is to say, soft steel and hard steel in the same 
structure. There is a widespread idea that hard 
steel, or hardened steel, is stiffer than soft steel, 
whereas it is a fact that the modulus of elasticity, 
or the rate of strain per ton per square inch, is very 
little affected by the condition or by the treatment 
of the material. There is very little published 
matter on this subject. Text-books give the modulus 
of elasticity without any reference to the condition 
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of the material. Professor Kennedy had told the | 
speaker a short time ago that he had found but 

little difference in the modulus of steel of various | 
kinds and in various conditions, and the question | 
being one of importance in the manufacture of 

swords and guns, he (the speaker) had experiments | 
made at the Royal Ordnance factories, and found | 

that the treatment of steel had a very feeble effect | 
on its elastic properties, and this being so, it was | 

evident that steel of very different qualities and | 

of various conditions will work correctly together | 
in any built-up structure. 

Professor Barr could not agree with the author 
of the paper in his statement that the generally | | Ss 
accepted significance of the term factor of safety, | we Se tN ae: - 
was ‘that load or stress which may be imposed | ae nS 
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upon a certain material continuously, without in 
the least degree impairing its original ultimate 
strength.” The term was usually and properly 
applied to the ratio of the ultimate strength to the 
working load for any member of a structure. 

The paper raised a question of very great im- 
portance to engineers, viz., the character of the 
tests to be applied to samples of iron and steel in 
order to ascertain their suitableness for the pur- 
poses for which they are intended. The author 
proposed that the elastic limit of the specimen 
should alone, or mainly, be taken into consideration 
in determining the working load, because it was 
found that its value was remarkably constant for all 
specimens. It appeared to the speaker, on the con- 
trary, that the fact that the elastic limit varied very 
little under ordinary circumstances in good and 
bad samples of iron and steel, showed that its value 
for any given specimen gave no good indication of 
the quality of the material, and consequently could 
not be relied upon alone, or mainly, to fix a safe 
working stress. The elastic limit might be much 
the same for a sample of very poor and brittle iron, 
and a sample of the finest mi steel, but the latter 
would, of course, be a much safer material to use in 
a structure of almost any kind. 

He thought that conclusions as to the most 
reliable kinds of tests to apply to materials of con- 
struction, and as to the values to be attached to the 
various properties exhibited by the testing, as cri- 
teria of the quality of the material, could best be 
drawn from the results of experiments carefully 
planned and carefully conducted to that special 
end, rather than from a comparison of the results 
of a large number of miscellaneous tests, such as 
the author has tabulated—though these were of 
great interest and value. A series of expe- 
riments had been made at the Yorkshire College 
upon specimens of wrought iron and steel of dif- 
ferent lengths, all the specimens of each material 
having been cut from one bar, so that as far as 
possible all the specimens of one set were identical 
in quality. The specimens, however, showed very 
different properties. The percentage elongation, 
as would be expected, was smaller the greater the 
length of the specimen (the diameter being con- 
stant) and the maximum stress was also smaller 
for the longer specimens, though not in so 
marked a degree. The form of a specimen there- 
fore very greatly affects the apparent qualities of 
the material tested, as the author of the paper had 
remarked. Two specimens of the same material, 
and of the same proportions (length = 10 diameters 
for instance), will, however, show very approxi- 
mately the same maximum stress and percentage 
elongation if tested under corresponding conditions, 
and therefore tests of ultimate strength and per- 
centage elongation will give good information, as 
to the qualities of different materials, if the speci- 
mens are alike in form. 

It was very customary for engineers to specify 
that specimens of iron and steel supplied for their 
structures should show a certain maximum stress, a 
certain percentage elongation upon a certain length 
(usually 8 in. or 10 in.), and a certain reduction of 
area at the fracture. The speaker considered that 
such specifications were very imperfect in that they 
did not specify the transverse dimensions of the 
specimens while specifying theirlengths. A speci- 
men } in. in diameter and 10 in. long is compara- 
tively a very long specimen, whereas one 2 in. in 
diameter and 10 in. long is comparatively a short 
specimen. It would therefore be much _ better 
if engineers would agree upon one or two standard 
forms of test specimens, rather than specify simply 
the length irrespective of the transverse dimen- 
sions. No doubt it would be less convenient in 
the testing-house to have to deal with specimens of 
a great variety of lengths. 

Again, while the experiments he had referred to 
showed a very steady variation of maximum stress 
and percentage elongation, w th variations in the 
proportions of the specimens, the reduction of area 
at fracture appeared to be very capricious, fol- 
lowing no law in regard to the proportions of the 
specimens. He considered that the reduction of 
area exhibited by a particular specimen afforded 
only a very rough indication of the qualities 
of the material. Moreover, though it was easy 
to measure the reduction of area in the case 
of round specimens, it was impossible to mea- 
sure it with any approach to exactitude in 


the case of flat specimens (especially very broad 
thin strips) without very great trouble, on account 
of the hollowing of the sides exhibited in the frac- 








ture of flat pieces, and when the fracture was 
oblique, as is often the case, the term reduction of 
area at fracture has no exact meaning whatever. He, 
therefore, thought that engineers should specify for 
a certain maximum stress, and a certain percentage 
elongation on a specimen of certain proportions, 
and abandon the reduction of area at fracture as a 
criterion of the quality of the material. He agreed 
with the author that the elastic limit (or yield point) 
should betaken into consideration in fixing the work- 
ing stress, but it formed no reliable guide as to the 
qualities of different samples of iron and steel. 

Mr. Wicksteed was of opinion that before aban- 
doning reduction of area the writing of French ex- 
perimentalists should be consulted. There was a 
valuable memoir on this subject by M. Considine 
in Ponts et Chauseées, 

Sir Frederick Bramwell would also advise giving 
up the contraction of area as a factor in determining 
the value of aspecimen. At Woolwich it had been 
found that by dropping a weight on a test-piece, 
greater strength was shown than when the same 
was subjected to a steady test. The objection to 
the author’s proposal was, however, that no one 
knew what elastic limit was ; the properties of a 
specimen could be entirely altered by previous 
treatment. He by no means agreed that ultimate 
strength was not of importance, as it was a factor 
of safety. He referred to a report made to the 
Institution of Civil Engineers twenty-five years 
ago, Mr. George Berkley being chairman of the 
committee of inquiry. He agreed that the shape of 
test specimens should be specified, and the best 
engineers did so specify. 

Mr. Jeremiah Head was glad the author should 
call attention to elastic limit, for it was not very 
many years ago that very little was heard of or 
known about elastic limit. It was true that bridges 
and roofs were so designed that they were not often 
strained beyond the elastic limit; but it was 
different in the case of ships, the sides of which 
sometimes became bulged, showing that the elastic 
limit had been exceeded. 

Sir James Douglass protested against the reduc- 
tion of area being abandoned in tests of iron and 
steel. In the manufacture of chains, for instance, 
a quality of iron not too hard nor yet too soft had 
to be used, and the reduction of area was the best 
test that could be made to show that the desired 
qualities were properly combined. The only ob- 
jection he could see was that if there were an im- 
perfection in the sample then an increased reduc- 
tion of area would be obtained. 

Professor Barr explained that Sir James Douglass 
had referred to the only case—that of round speci- 
mens—in which he allowed that the reduction of 
area could be.properly measured, but even in that 
case he did not consider the results reliable. 

Professor R. Smith agreed with Professor Barr 
that the shape of the specimen was important, but 
he would go beyond that and say that the shape of 
the part beyond the parallel part of the specimen 
was also important in many cases. He would ask 
whether the elastic limit taken by the author re- 
presented the stress as measured at the heel of the 
diagram. If so this was incorrect, as it could be 
raised or lowered by manipulation of the testing 
machine ; and results taken by the autographic 
apparatus in this unscientific way might be very mis- 
leading and the uniformity shown on the tables might 
not be a true representation of the facts. He agreed 
that for many purposes tensile tests were not the 
thing to apply; for instance, they were absurd in 
the case where the part was to be used as a bearer 
only, and also in the case of shafts subject to tor- 
sion. In the laboratory tests should be made by 
bending and by blows. There should also be 
torsion and crushing tests. 

Professor Ewing would go further than Sir 
Frederick Bramwell in his remarks about elastic 
limit. The latter had pointed out that we do not 
know where to look for it, but the speaker would 
say that it does not exist at all. There was no 
such thing as perfect elasticity beyond minute 
values. <A piece of iron would be loaded and would 
be constantly altering its length. He would sub- 
stitute the term ‘“‘yield point” for elastic limit. 
But taking this term the yield point can be brought 
almost to the breaking point of the material. 
Indeed it was possible to keep on increasing the 
yield point until the specimen would break off short 
without further extension. He would suggest that 
ultimate strength should be taken in conjunction 
with extension as a measure of value. This would 
be better than the yield point. 








Captain Noble said the question was how low 
the yield point goes. Some years ago Lord Arm- 
strong had pointed out how low a stress would 
make steel and iron move. He had tried experi- 
ments with a steel ribbon 300 ft. in length and 
yielding had commenced at a low point ; the stress 
was put on again and again and the yield point did 
not move. Captain Noble also referred to expe- 
rience he had had with gun hoops which had been 
shrunk on and in tension for some years, but in 
only one instance had he found the least indica- 
tion of movement. 

The specification. to which his firm had to work 
in preparing steel for guns, included both elonga- 
tion and contraction of area. In elongation alone 
the result might be very misleading ; for instance, 
in one specimen the stretch might be over the 
whole length, whilst in another case the pieces 
might yield at one point only, through there being 
perhaps a soft place. 

Mr. Marshall in reply said that so many points 
had been raised that he found it impossible to deal 
with them all in the limited time at his disposal. 
The tests upon which his paper had been founded 
were made in the course of ordinary work. He 
had not a college laboratory at his disposal, but had 
to use those materials he found ready to his hand. 
None of the specimens had been stretched twice, 
and the tests were made as fast as the machine 
could be conveniently worked. The ultimate stress 
was never taken by the recorder, but was shown by 
the jockey-weight on the beam. 


THE MEASUREMENT OF STRAINS. 


The next paper on the agenda was by Mr. J. H. 
Wicksteed, and was entitled, ‘‘ The Measurement 
of Elongation in Test Samples.” The author said 
that when a bar of metal is stretched with a longi- 
tudinal pull, it first extends generally throughout 
the whole of its free length ; after which, especially 
in best iron, mild steel, and copper, it extends 
locally about the place of final fracture. The 
‘* general” extension continues so long as the bar 
offers increasing resistance to the pull, and from 
the end of that stage to final fracture the extension 
is local. The general extension is unaffected by 
the shape or proportions of the specimen, and 
may be correctly expressed in units of its own 
length. The local extension bears no relation to 
the length of the specimen, and should, there- 
fore, be expressed in standard units of length. 
The usual engineering practice of the present day 
is to measure the total extension, and to express it 
in percentage of the original length of specimen ; 
but this practice makes it difficult to draw correct 
comparisons of ductility between different experi- 
ments, unless the specimens have been all made to 
the same pattern. It also prevents the value of the 
material being discriminated, as between capability 
for stricture and the capability for stretching with- 
out loss of strength. The author described a method 
for separating the measurement of the general ex- 
tension from the local, and recommends a column in 
test reports of ‘‘ percentages of general extension,” 
leaving the present column of ‘‘ percentages of con- 
traction of area,” to record the capacity for stricture, 
and the present column of total extension in inches, 
from which the local extension can be deduced by 
subtracting the recorded general extension from 
the total, as measured after the sample is broken. 

In the discussion which followed Professor Barr 
asked if the law shown by the four sets of samples, 
which the author had exhibited, was followed in all 
cases. He thought that there would be a difticulty 
in determining the point when the exact load would 
be reached, for the diagram of the autographic re- 
corder was often very flat, and-without the auto- 
graphic recorder the plan would not be possible. 
The diameter before and after the reduction in area 
might be measured and this should be proportional 
to the extension. 

Mr. G. R. Bodmer said that the time occupied in 
the operation of making the test should be specified. 
In some recent experiments made in Germany it 
was found that the factor of time had a considerable 
influence, so much so that it was advised that in a 
perfect specification the time occupied in making 
the test should be laid down. 

Mr. H. Davey asked how far the results quoted 
by the author would be modified by taking off the 
enlarged ends of the specimens, and whether the 
use of clips gave the same results as solid ends. 

Mr. Jeremiah Head referred to the difference 
between a piece of wire and ordinary rolled material, 
as bearing on the question. In one case the par- 
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ticles were drawn apart by the metal being drawn 
through a die, whilst in the other the particles were 
squeezed together hot. 

Mr. Wicksteed, in reply, said that extension was 
a function of length, whilst local contraction was a 
function of area. Mr. Davey had asked if the 
effect of clips was the same as solid ends. As a 
matter of fact it was the same, as the bar was not in 
a state of stress beyond the teeth of the clips. 


MEcHANISM FOR GiviInc VERTICAL Morion. 
Professor Barr next exhibited a device for giving 
vertical motion to an object, designed chiefly for 
lantern exhibitions. The lantern is attached by 
hinges to two boards, one attached to one side and 
the other to the front edge of the lantern. These 
boards are hinged to two other similar boards at 
their lower edges, and these again are attached by 
hinges to the table or stand. The rigidity of the 
boards prevents any horizontal movement, whilst 
the lantern is free to rise and fall vertically. What- 
ever the movement of the lantern, therefore, the 
axis of the lens is always in the same vertical plane. 
This brought the business part of Section G to a 
close, it only remaining to propose a vote of thanks 
to the President. This was done by Professor Barr, 
and seconded by Mr. Wicksteed. 
(Zo be continued.) 








THE COCKBURN DREDGING CRANE 
AND GRAB. 

WE illustrate on page 387 a dredging crane, with 
grab, designed by Messrs. Cockburn, Phillips, and 
Montgommery, 66, Victoria-street, Westminster, and 
constructed by Messrs. Grafton and Co., engineers, 
Bedford. One of the principal features of the crane, 
and the primary object sought to be attained by the 
combination of apparatus, is that the force applied for 
closing the jaws of the grabs is exerted equally in 
opposite directions and in such a way that there is no 
tendency to raise the grab before the jaws are com- 
pletely closed. The jaws are really forced down into 
the soil before the lifting apparatus is set in operation. 

The framework and the jib of the crane are of ordi- 
nary design. Pivotted to the upper part of the frame- 
work, and passing between the two members of the jib, 
is a supplementary jib which is raised and lowered by 
a chain attached to the free end and working over the 
pulley on the upper end of the ordinary jib. This 
chain passes round a drum, the axis of which serves 
as the pivot for the supplementary jib, and the chain 
is wound round a smaller drum operated by a 
pinion as shown in the engraving. The grab is 
attached to the end of a pole or tube, and this is 
arranged to work up and down in the free end of the 
supplementary or falling jib, an anti-friction roller being 
provided at the extremity of the jib to guide the pole. 
It is operated by chain gearing, to which we will refer 
later. The tery as shown, has two jaws, and they 
are pivotted at the ends, to the bottom of the 
framework on the lower end of the vertical pole or 
tube. Links connect the outer edges of the jaws witha 
collar placed round and sliding up and down the pole 
or tube, so that it may be raised or lowered for open- 
ing or closing the two jaws of the grab, to the outer 
edge of which it isconnected hy links. A chain is con- 
nected to the sliding collar, and passes over a pulley 
carried between the two members of the falling jib, the 
outer edges of which only are shown on the engraving. 
This chain passes round the drum, and, like the chain 
operating the falling jib, is secured to the smaller drum 
already referred to and worked by the pinion. Both 
being operated at the same time the vertical pole is 
raised or lowered relatively to the falling jib, while 
the latter is being raised or lowered relatively to the 
ordinary jib of the crane. 

The working of the grab is in itself an interesting 
feature of the machine. To the top of the vertical pole 
is attached a chain which passes round the pulley on 
the upper outer end of the falling jib, thence round the 
outer sheave of a ‘‘ monkey” working several feet from 
the outer end of the falling jib, and again round the 
pulley on the lower outer end of the jib and down to 
the grab, where it winds round a drum carried inside 
the framework. On the axis of this drum there is 
fitted on either side a drum of smaller diameter, and 
around each is wound a chain, the one end of which is 
attached to the loose collar on the rod. The two ends 
are fixed to the drum in such a way that when the chain 
on the larger drum is wound by the lowering of the 
vertical rod, the chains on the smaller drums and 
attached to the collar will be unwound (and vice versa) 
but at a slower rate, owing to the difference in diameter. 
It therefore follows that by the unwinding of the 
chain on the larger drum the reverse action of the 
smaller drums pulls down the collar, and by means 
of the links connecting the collar to the grab, closes 
the jaws, causing them to pierce the material to be 
excavated, while the whole apparatus is descending 
The operation of the succession of pulleys and chains 





is effected through the inner sheave on the ‘‘monkey,” 
several feet from the outer end of the falling jib. 
Round the sheave a chain passes, one end going over a 
grooved pulley and connecting with a separate drum, 
placed behind the main drum of the mechanism and 
worked by an independent set of wheels, while 
the other end of the chain, going round a similar 
grooved pulley, is attached to one of the tie-rods of 
the crane, as shown in the engraving. The jaws of the 
, being in the ground, the revolving of this separate 
rum draws the ‘‘ monkey” with the double sheaves 
towards the crane, and by thisaction causes the drums 
inside the framing of the grab to revolve, while the 
smaller drums draw the loose collar down, and by 
this means exert a downward force through the con- 
necting links on the outer edges of the jaws of the 
grab, closing them before the raising of the grab is 
commenced. As the chain extending from the top of 
the vertical pole to the bottom winds round the two 
pulleys working in opposite directions, any tension 
exerted by the double-sheaved ‘‘monkey” will cause the 
application to the pole of equal opposite forces, so that 
in closing the grab no effect will [ produced tending 
to raise it from the ground. As the falling jib and 
the pole drop at the same time the lowering and — 
motions are very rapid, so that the jaws get a go 
grip of the material on striking the ground. So far 
as lifting material is concerned, the highest possible 
efficiency is attainable, and the depth to which these 
dredgers can be constructed to work is very great, 
besides every action is controllable by one man at the 
engine. The following are the leading dimensions and 
capacity of the crane and grab illustrated ;: 
Power of crane poe 
Cylinders of engine ... 


a 5 tons 
... 62in. by 10 in. stroke 
Radius and height of jib ... 16 ft. 


Capacity of grab... sc # cubic yards 
Depth to which it can dredge 25 ft. 
Tons raised per hour a 300 tons 
Total weight of whole ma- 

chine... 18 tons 


Where the dredging is at a short depth the falling 
jib may be dispensed with, the pulley block and the 
pulleys being arranged on the main jib. The drums 
for raising and lowering the collar to open and close 
the jaws of the grab may be dispensed with by the 
adoption of hydraulic, steam, or pneumatic power, this 
being an alternative plan. 





EXTENSION OF FAIRFIELD ENGINE 
WORKS. 


(Continued from page 338.) 

THE engine and boiler works, which are separate from 
the yard, although within the same boundary wall, have 
had extensive additions made to them, and as these 
exemplify the growing requirements of modern engi- 
neering, and particularly boilermaking, we propose to 
describe them fully. Theold buildings are those origi- 
nally constructed and laid out by the late John Elder. 
The main building, which is about 300 ft. square, was 
divided into four bays, that to the extreme west being 
the erecting shop for machinery. The two adjoining 
bayswere for producing the hundred and one parts which 
make up the perfect marine engine, while the remain- 
ing bay was used for boiler work, in lieu of the separate 
building, which had not been built when Elder died. 
Running parallel with the engine works, but at a dis- 
tance of about 68 ft., is a smithy, a building of brick. 
This intervening space of 68 ft. width has been utilised 
as the site for the new boiler works, of which we give 
several illustrations on pages 390 and 391. The new 
building is much higher in the roof than the old build- 
ings,as it was considered desirable to have sufficient 
headroom to lift the largest size of boiler above any 
other, by means of the overhead crane, which could not 
be done in the old shop owing to insufficient headroom. 
The height of the building to the top of the brickwork 
is 65 ft., and to the ridges on the roof 77 ft. The crane 
has a clear lift of 48 ft. The gable ends are carried to a 
height of 65 ft. and are 2 ft. 4 in. thick, of brick, the 
inner lining being enamelled white. Figs. 25 and 26 
show the gables and the relative heights of the old 
buildings on either side. The inside walls of the 
old buildings are utilised as far as possible for the 


new building, but to give stability to the gables there | agreed 


are 44 ft. of side wall, extending from each end of the 
present gables, of similar construction to the new gables 
(Figs. 23 and 24). These side walls of course carry 
the end spans of the roof. The central spans are car- 
ried on cast-iron columns of }{ section, placed 30 ft. 
apart along both sides of the building, as shown in 
elevation (Fig. 23). These columns are bolted to deep 
brick and cement foundations (Fig. 23). At a height 
of 43 ft. 9in. from the ground level there rest on these 
columns the longitudinal girders with the rails for the 
100-ton travelling crane. The back part, or section, of 
the columns is carried 16 ft. 3in. higher to receive the 
longitudinal lattice girders carrying the roof (Figs. 21, 
22, and 27). The girders carrying the 100-ton crane are 
constructed of steel plates, and are box section, 4 ft. 6 in. 
deep. They extend the whole length of the building, 
resting at either end on the brick side walls, The roof 





girders are of the ordinary lattice type, and as the de- 
tails are indicated in Figs. 21,22, and 27 it is unnecessary 
to fully describe them here. From these longitudinal 
lattice girders there extend across the building a series 
of similarly constructed girders, forming with the 
gables, a series of nine rectangular supports for the 
roof (Figs. 23 and 24). The roof is on the ridge and 
furrow principle, having nine cross-ridges with pavilion 
ends, covered with corrugated iron and with a large 
percentage of glazing. Theconstruction is light, with 
iron bracing, and is shown in detail by Figs. 21 to 31. 
We have indicated that the new building is higher in 
the roof than the existing structures which flank it, 
this difference being most pronounced in the com- 
parison with the smithy (Figs. 25 and 26). The sides 
are made up, as indicated by ng 29 and 31, with 
corrugated iron and glazing, bound to light angle iron, 
which also serves the purpose of bracing the sides to 
the main columns. 

Built against the north gable of the boiler shop is a 
new flanging shed, and Messrs. Fielding and Platt 
have supplied an hydraulic flanger, on Tweddell’s 
system, having two double powerful vertical cylinders, 
and one horizontal cylinder, which can work a flange 
4 ft. by 5 ft. on a plate 14 in. thick. The working 
pressure is 800 Ib. to the square inch. Alongside are 
built suitable brick hearths, the air being forced into 
them by a Thwaite’s blower. Overhead there is an 
hydraulic crane capable of lifting 5 tons, and having 
a span of 30 ft., so that it may swing the flanged 
ge on to the trucks entering the new boiler shop. 

n this connection also it may be noted that Messrs. 
Tweddell have supplied an accumulator 6 in. in dia- 
meter by 8 ft. stroke, and suitable for a 2000 lb. pres- 
sure, for working small rivetting machines and port- 
able rivetters. It has a wrought-iron case for ballast. 

Some of the new plant, as we have already indicated, 
has been laid down in the old boiler shop, and in the 
new structure, which is principally for boiler erecting, 
the new machines have been arranged so that the 
work when it enters from the flanging shed at the 
north end, will pass in order to each successive machine, 
leaving the shop at the south end as a complete boiler. 
The work on the furnaces and fireboxes, before being 
attached to the shell, is all done at the north end of 
the new department, the machinery for this purpose 
being placed on the west side. Two 5-ton hydraulic 
cranes have been fitted to the walls at each side, about 
35 ft. from the gable ends, The radius arms are 30 ft., 
and extend rather beyond the centre of the shop in 
each case, and the height to which a load may 
be lifted is 24 ft. Each crane is fitted with slewing 
gear with hydraulic pipe connections. These, with 
the other hydraulic cranes, excepting that in the 
flanging shed, were supplied by Messrs. Fullerton, 
Hodgart, and Barclay, Paisley, who, it may here be 
mentioned, supplied alsothe main screw bed, the main 
winch and engine, and the pulley blocks for the 
130-ton sheerlegs, which were illustrated in our 
previous article. There is in this department, 
too, an improved horizontal flange drilling and 
countersinking machine supplied by Messrs. Camp- 
bell and Hunter, of a type similar to one recently 
illustrated by us. It drills and countersinks the rivet 
holes of flanged plates at one setting, and can drill the 
holes in furnace mouths from 2 ft. 9 in. upwards. It 
has two boring drills and two countersinking drills 
on the arm, and these vary in pitch from 3 in. to 6 in. 
in the horizontal line, and can drill zig-zag centres. 
The drilling slide can be revolved a complete circle by 
means of a worm and wormwheel 2 ft. in diameter, 
fitted in a horizontal position. 

A 140-ton hydraulic rivetter, made at the Fairfield 
Works, is used for shell rivetting, a special 40-ton crane 
being erected overhead, and the plates are suspended 
with the axis of the boiler vertical. The ram is 25 in. 
in diameter and the gap of the rivetter 10 ft. deep. 

In our next article we will refer at length to the new 
machines and illustrate some of the more important. 

(Zo be continued.) 





TASMANIAN MAIN Line Rariway Company, Limirep.— 
We are officially notified that the formal transfer of this 
line has been made to the Tasmanian Government, the 
1,106,500/. of 34 per cent. Tasmanian Inscribed Stock, the 
purchase money of the railway, having been in- 
scribed at the London and Westminster Bank in the 
names of Colonel Francis Douglas Grey, the chairman of 
the company, and George Thomas Rait and Albert 
Ricardo, two of the directors, as nominees of the company, 
and the agreement for the sale of the line duly completed. 





CATALOGUES.— We have received a copy of the catalogue 
newly issued by Messrs. Richard Johnson, Clapham, and 
Morris, 24 and 26, Lever-street, Manchester. In it are 
— details of the various pote of the firm, and particu- 
arly miners’ safety and other lamps. The metal wanufac- 
tures of the firm are too numerous to name. The Leeds 
Forge Company, Limited, have issued a new catalogue con- 
taining designs of some recent applications of Fox’s system 
of pressed steel frames to various forms of rolling stock. 
It 1s claimed that the weight of carriage and wagon under- 
frames and bogie frames, as compared with the present 
ordinary construction, is decreased from 20 to 50 per cent. 
without diminishing strength or durability. 
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TANK LOCOMOTIVE; NORTH LONDON RAILWAY. 
CONSTRUCTED FROM THE DESIGNS OF MR, J, C, PARK, LOCOMOTIVE SUPERINTENDENT. 


Tue locomotive which forms the subject of our two-| Mr. Park is now using Brymbo basic steel, a material 
Mr. Park has 
now used this mode of fixing firebox stays of both 
steel and copper for three years past, and the results 
obtained have been entirely satisfactory. Certainly, 
carried out, it appears a vastly better 
plan than the ordinary method of rivetting over. 


page engraving this week, and of the further illustra- 
tions on the present and opposite pages, is one of a class 
of outside cylindered six-coupled tank engines, con- 
structed from the designs of Mr. J. C. Park for work- 


‘ing goods traffic on the North London Railway. As 


many of our readers are aware, this line has to deal with 
a heavy goods traffic between our leading lines of rail- 
way and the docks, while the line itself has some 
heavy gradients, as for instance a long stretch varying 
between 1 in 87 to 1 in 104 on the main line between 
Canonbury and Barnsbury ; and numerous other gra- 
dients of between 1 in 60 and 1 in 100. On the pt 
branches also gradients as steep as 1 in 29 have to be 
dealt with. 

As will be seen from our engravings, the engines 
which Mr. Park designed for this traffic—and of which 
there are now sixteen in use on the North London 
Railway, besides four others in course of construc- 
tion —have outside cylinders 17 in. in diameter 
with 2 ft. stroke, and coupled wheels 4 ft. 4 in. in dia- 
meteron the tread, so that the tractive power which they 


"2, 9, 
are capable of exerting is u — = 133.4 Ib. for each | can start on the Highbury bank in all weathers. 
: 52 : | subjoin a list of the chief dimensions of these locomo- 

pound of effective pressure per square inch on the} tives, 
pistons. The steam pressure carried is 160 lb. per Qulinders : % de 
square inch. | yell en. 
"The general design and chief constructive details are oe ga i ; 
so clearly shown by our illustrations that but little de- Length of ports a 1 3 
scription will be required. As will be seen, the ec Width , steam) 0 1 
is a very simple and straightforward one and all work- wt ws te oe 03 
ing parts are readily accessible, while large bearing Centre to centre of cylinders 6 8 
surfaces are provided. As for materials the wheels << <a valve spindles 2 st 
are of cast iron, the axles, frames, and boiler shell of | Centre line of cylinder to valve face ae 
steel, and the firebox of copper. The tubes arealso of} | Diameter of piston-rods ...__... 0 8 
steel, Mr. _— finding that these tubes give excellent | Motion : 

results on his line. Lap of valves 01 

A special feature in the construction of the boiler Lead _,, ei a 0 O8 

is the mode of dealing with the firebox stays. These Maximum travel of valves 0 4 
are of steel, but they are not rivetted over at the ends Throw of eccentrics . tee 0 6 
as is usual. Instead of this, each stay is drilled up pane se re ones blo 1 3 
the centre at each end, as shown by the detail view Length of cross and slide-block 13 
annexed, and after it is screwed into place, a steel| Wheels: at Ms : 

drift is driven into these holes, two slight blows on Leading, driving, and trailing (cast iron) 

this igre 2 to render = “wy weroagaly tight Tehhnes of iyres fia * ayes Oe | as : 33 
in each plate. e stays used are j in. in diameter in : ase Pe ath Sas E 
the thoonda, and }} aay the body, and the ends are Width of leading and trailing tyres : ad 
slightly rounded by a suitable cutter. It will be Diameter of } ing ena trailing orenk- 

noticed that the central holes are formed bya drill eRe tate faa girs Peie MEE s 
having a curved point, so that no sharp corners are Length of leading and trailing crank- 

formed at the sides of the holes, For his steel stays Se ia a cask kaha, cae a 


: : 


) 


| which is extremely soft and ductile. 


when properly 





| Harlesden. 


In regular wor 





| 


| As regards the loads taken by the class 
| we illustrate, we may refer our readers to ENGINEERING, 
| vol, xxxi., page 383, where an account is given of a 
| trial of one of them with a load of 655 tons (exclusive 
| of the engine itself) taken up a gradient of 1 in 100 at 
also, the engines take 
trains of 50 wagons, and 2 brakes, averaging about 
420 tons, over the main line, and this load the engines 
We 





of engines 
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Diameter of driving crank-pin for leading 
comma: ais ss Re nha 
Length of driving crank-pin for leading 
coupling-rod ass < =. es 
Diameter of driving crank-pin for trail- 
ing coupling-rod ... see oe iss 
Length of driving crank-pin for trailing 
coupling-rod He 9 ae e 
Diameter of crank-pin for connecting- 


Length ‘of erank-pin for connecting-rod 


Axles (Steel), Leading, Driving, ani Trailing : 


Diameter of wheel seat 


Length a He 
Diameter of bearings 
Length a 


Diameter at centre ... 
Centres of bearings... 


Frames (Steel) : : 
From front end to leading axle ... 
» leading axle to driving axle 
» driving axle to trailing axle is 
», . trailing axle to back end of frame 
Total length of frame... st ae 
Distance apart of frames ... 
Thickness of frames... 


Boiler (Steel) : 

Height of centre from rails 
Length of barrel .. sey 

», between tubeplates 

_» over all es ze 

Diameter of barrel (inside) 
Thickness of plates ... - re 

a smokebox tubeplate 


Firebox Casing (Steel) ; 
Length outside _.., a 
Breadth outside at bottom ~ 
Depth below centre line of boiler... 
Thickness of plates ... Aree 
Centre of stays oe 
Diameter of stays ... 
Pitch of rivets vs 
Diameter of rivets ... 

Firebox (Copper) : 
leew es bottom (inside)... 


” top 
Breadth at bottom ,, 
’ top ” 
Depth atfrontend ,,... _ 
Centre of boiler to top of box (inside) ... 
Thickness of plates ... vd 


ae »» tubeplates at top 
” ” ” ” bottom 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 


Glasgow Pig-Iron Market.—Last Thursday’s market 
was characterised by a somewhat steadier feeling, and 
as there was no change in the outward appearance of the 
difficulty with the blast furnacemen, quotations had a 
slight recovery. Towards the close, however, the advance 
in the Bank rate seemed to tell on the market, and part 
of the early recovery was lost. While at one time the price 
of Scotch iron was 5}d. per ton over Wednesday’s close, 
the final quotations showed an advance of only 2d. per ton, 
at 52s. 1d. Cleveland was at one time 3d. up, but it closed 
3d. down, at 483.3d; and hematite, which was wanted 
during the forenoon at 3d. per ton of advance, closed 
only 1d. up on the day, and 58s. 4d. per ton cash. There 
wasa firm feeling on the following day, and notwith- 
standing the conciliatory tone adopted by the leaders of 
the blast furnacemen, it seemed to be getting more clear 
that it was the firm intention of the ironmasters to blow 
out a portion of their furnaces and damp down the re- 
mainder. The hasty action of some of the furnacemen 
in stopping work before the expiry of their fortnight’s 
notice, thereby causing some of the furnaces to be put 
out, was strongly condemned by a number of the men. 
The ironmasters seemed not to be in the humour to be 
trifled with, and the action of the furnacemen was not the 
only reason which they had for the resolution which 
they had come to. A sore matter with them was the 
action of the coalmasters in advancing the price of coal, 
thereby encouraging the miners all round to go in for a 
further advance of wages, and consequently increasing 
the cost of the production of iron. A moderate amount 
of business was done in the iron market. After a quiet 
opening prices stiffened, and there was a substantial rise. 
At the close, however, prices were scarcely at the highest 
level, the settlement prices then being— Scotch iron, 
52s. Gd. per ton; Cleveland, 49s.; hematite iron, 59s. 44d. 
per ton. The market was also firm on Monday, and 
prices met with a further improvement. No new feature 
was reported in regard to the labour troubles. Only a 
very moderate amount of business was reported during 
the forenoon. For a time the price of Scotch iron 
remained steady at about 52s. 9d. per ton, but 
towards the close the tone gradually improved, and there 
being little iron on sale the price advanced to 53s. 1d. 
cash, principally through the persistent bidding of several 
smaller operators. The business done in the afternoon 
was fair in amount. For a time the tone was firm, but 
towards the close weakness set in, and the best prices 
were not maintained. The settlement prices were— 
Scotch iron, 53s. per ton; Cleveland, 49s. 6d. ; hematite 
iron, 593. 6d. per ton. Yesterday’s market opened strong, 
and quotations for warrant iron were steadily improving 
over the impression that the bulk, if not the whole, of the 
furnaces would be put out of blast by Saturday night. 
Just before the close of the afternoon market, however, some 
person or persons put into circulation a rumour to the effect 
that the Gartsherrie and Summerlee furnacemen had come 
to an arrangement with their employers, and that they 
would not stop their furnaces. The effect of the rumour 
on the market was most sensational, Scotch warrant 
iron suffered an immediate drop in price zo the extent of 
1s, 44d. per ton. Before the rumour was contradicted 
the closing bell had rung, and prices had not recovered. 
Such a sudden drop in prices, however, has abundantly 
shown the ironmasters that the recent advance in prices 
was not to be depended on, and was only speculative, in 
anticipation of the furnaces being blown out. How the 
rumour gained credence was afterwards the subject of 
remark, as it is well known that the ironmasters are bound 
down bya heavy penalty to act together, and that no single 
firm can make any arrangement apart from the others. 
At the close of the market the settlement prices were— 
Scotch iron, 52s. per ton ; Cleveland, 48s. 6d. ; hematite 
iron, 58s. 3d. per ton—being, respectively, a drop of 
1s. 44d., 1s., and 1s. 3d. from the top prices of the day. 
The market was excited at the opening to-day, and the 
price of Scotch warrants advanced 1s. per ton, afterwards 
coming back, as was the case also with Cleveland end 
hematite warrant iron. Up to 58s, 1d. per ton cash was 
paid for Scotch iron in the afternoon, with a slight 
relapse at the close. No business was done at either 
meeting of the ring in Cleveland or hematite. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 10,950 tons, as compared with 9591 
tons in the corresponding week of last year. They 
included 800 tons for the United States, 1415 tons for 
Canada, 185 tons for Australia, 117 tons for France, 600 
tons for Italy, 2237 tons for Germany, 680 tons for Hol- 
land, and 4126 tons coastwise. As the blast furnaces are 
being damped down or blown out almost daily, it is dif- 
ficult to say how many are actually in operation. At the 
end of last week, however, there were only 60 blowing, 
against 84 at the same time last year. ‘The prices of 
makers’ special brands are merely nominal ; indeed some 
mikers say that they have no iron for sale. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 648,512 tons yesterday afternoon, as 
against 653,491 tons yesterday week, thus showing for the 
week a decrease amounting to 4979 tons. 


Shipments of Machinery, &c., from the Clyde.—The 
foreign and colonial shipments of machinery, &c., from 
the Clyde, reported last week, included the following: 
Dredging plant for Vera Cruz, valued at 20,500/., ma- 
chinery chiefly ; Calcutta, Rangoon, New York, Bilbao, 
China and Japan, River Plate, Canada, of the value of 
4643/. ; sewing machine parts, valued at 9263V., chiefly for 
Rouen, Gothenburg, Oporto, and Bombay; blooms, 
slabs, plates, bars, and other steel goods, of the value of 
7678/., chiefly for Melbourne, Canada, Brisbane, Phila- 


delphia, New York, Japan, Bilbao, Bombay, and Cal- ! 





cutta; pipes and other castings, plates, sheets, bars, 
tubes, &c., valued at 32,370I. 


Clyde Shipbuilding Trade: Launches in September.— 
The past month’s turn-out of new shipping from the 
Clyde yards was rather small for September, when com- 
pared with the output in the corresponding month of last 
year. It included 18 vessels aggregating 32,968 tons, 
whereas in September, 1889, the output amounted to 
41,225 tons. For the nine months of the year the output 
has reached 259,142 tons, certainly a very large total, cat 
about 33,000 tons short of the turn-out of the correspond- 
ing nine months of 1883. On the other hand the past 
nine months’ output of new shipping is 118,272 tons ahead 
of that launched in the corresponding period of 1886. Of 
the vessels launched last month 14 were steamers. The 
largest of them was the Darmstadt, 5200 tons, built by 


the Fairfield Shipbuilding and Engineering Company for | ¢ 


the North German Lloyd, of Bremen. Three of them were, 
respectively, vessels of 3500, 3450, and 3450 tons ; and the 
others ranged down to 300 tons. The other four vessels 
in the month’s output were sailing ships of large dimen- 
sions, aggregating 7755 tons. 

New Shipbuilding Contracts.—Several new shipbuilding 
contracts have been placed on the Clyde during the past 
few days. Messrs. William Hamilton and Co., Port- 
Glasgow, have contracted to build for ex-Bailie Taylor, 
Aberdeen, a fast screw steamer to carry about 800 tons 
deadweight, and to steam 14 knots per hour. The 
steamer will run principally from Sunderland and Seaham 
Harbour to Aberdeen, and will run the passage in one 
tide, or about 10? hours. The usual time taken on the 
voyage is about 18 hours, the distance being 157? miles. 
The Fairfield Shipbuilding and Engineering Company 
have received an order to build a steamer of 1650 tons for 
the Scottish Oriental Steamship Company. A contract 
for a steel screw steamer of 800 tons has been placed with 
Messrs. A. and J. Inglis, Glasgow, by a Norwegian firm. 
Messrs. Scott and Co., Greenock, have contracted to 
build a steel screw steamer of 600 tons for the Perrin 
Coal Company, to be engaged for towing purposes in the 

d Sea. For Messrs. P. Denniston and Co., Glasgow, 
Messrs. Russell and Co., Port-Glasgow and Greenock, 
have contracted to build a steel sailing vessel of 1700 tons 
register. Messrs. Russell and Co. have also contracted 
to build a sailing ship of 1700 tons for Messrs. Camipbell, 
Findlay, and Co., Greenock. The Grangemouth Dock- 
yard Company have secured a contract to build a steel 
four-masted sailing ship, which is to have a carrying 
capacity for 4250 tons. ‘The order is from Messrs. John 
Herrow and Co., Liverpool. 


The Railway Rivalry in Edinburgh.—The Town 
Council of Edinburgh had a special meeting yesterday, 
which extended to about five hours, for the purpose of 
holding conferences with representives of the North 
British and Caledonian Railway Companies regarding 
the extension and improvement of the station accommo- 
dation in the heart of the city, and on the part of the 
Caledonian the securing of more direct access to Leith 
from the west. The question is exciting a vast amount 
of interest. 

Arbitration in the Stcel Trade.—A few months ago a 
dispute which threatened to develop into a strike 
occurred in the steel trade, and employers and workmen 

repared themselves for a pitched battle. Mr. James 

iley, of the Steel Company of Scotland, suggested a 
meeting of employers and workmen to talk matters over. 
The meeting was duly held, all the works being repre- 
sented, Messrs. Haddow and Cronin, president and 
secretary of the Millmens’ Union, being also present. At 
that meeting it was agreed to form a Board of Arbitra- 
tion and Conciliation for the settlement of future dis- 

utes. Two meetings of the Board have now been held, 

ut the selection of an arbiter threatened for a time to 
create a dead-lock, the men declining to accept the 
nominees of the employers, and the employers refusing 
the chosen of the men. Ultimately the name of Sheriff 
Spens was mentioned, and he was unanimously adopted 
arbiter; and in a letter to the joint secretaries of the 
Board (Messrs. Clarke, of the Steel Company, and Mr. 
Cronin, secretary of the Millmen’s Union) he expresses 
satisfaction at being unanimously selected by bot 
parties, and places his services at their disposal. The 
experiment is being watched with great interest by those 
connected with the trade. 


The Municipal and Sanitary Engincers.—The Society 
of Municipal and Sanitary Engineers held their first 
meeting in Edinburgh, on Friday and Saturday, Sep- 
tember 26 and 27, when two papers were read and dis- 
cussed, one by the burgh engineer of Edinburgh, Mr. 
Cooper, ‘On Municipal Work in Edinburgh,” and the 
other by Mr. W. M. Colam, ‘‘On the Cable Tramways 
of Edinburgh.” Mr. Boulnois, city engineer of Liverpool, 
occupied the chair. Mr. Cooper’s paper contained an 
interesting account of the municipal work as carried out 
in the Scottish capital, the present population of which 
is estimated by Mr. Cooper to be upwards of 271,000. 
In Mr. Colam’s paper a detailed account was given of 
the construction of the cable tramways and their cost of 
construction and working. The discussion was opened 
by Mr. de Courcy Meade, of London, vice-president of 
the association. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Opening of a Yorkshire Virgin Coalfield.—An important 
decision has just been come to by the landowners on the 
Hull and Barnsley lines at Snaith, Drax, and Carlton to 
sink for coal under the limestone. |The coal is known to 
be there, as the Royal Commission for 1873 reported upon 
it. A few days since a meeting was convened at Blaine. 





A number of landowners attended, as well as Mr. T. 
Warburton, a well-known West Riding mining engineer, 
who stated that as the coal was known to be there, the 
best means would be to sink to it. After some discussion 
it was agreed that the best site for sinking a shaft was on 
the glebe land at Balne Moor, which belongs to the vicar 
of Snaith, and which is 120 acresinextent. It wasstated 
that the Earl of Mexborough and other landowners would 
give the scheme every possible support. 


The Dispute at Oughtibridge Colliery.—The dispute 
which has been going on for several weeks at the pits in 
the neighbourhood of Oughtibridge has been terminated 
by the owners giving the 5 per cent. advance, due on the 
first making-up day in August, the non-payment of which 
had been the chief bone of contention. 


Prosperity in the Wagon Trade.—The British Wagon 
ompany, Limited, have resolved to increase their capital 
by 10,000 shares at 20/. each, and the Midland Iron Com- 
pany, Limited, in accordance with anintimation given at 
their last annual meeting of shareholders, are issuing 
debenture stock. 


Advance in the Price of Coal.—In consequence of the 
excessive competition in the market, the coalowners of 
South Yorkshire have agreed to advance the price of 
house coal from 6d. to 1s. per ton on and after to-day. 
At the present time it is a very difficult matter for agents 
to obtain full supplies. The increased extent to which the 
metropolis has drawn upon the colliery districts for 
domestic fuel has caused an accelera demand in the 
provincial markets. Better ag than formerly are to be 
obtained in London, and this has caused a rush south- 
wards, which has had its effect on the markets which have 
been depleted of the ordinary supplies. 


South Yorkshire Leaders and the Eight Hours Question. 
—A circular, signed by Mr. B. Pickard, M.P., and Mr. 
T. Burt, M.P., was issued on Saturday, and has been 
largely circulated amongst the miners of this district. 
It states that it has been decided to hold ‘‘an Interna- 
tional Congress in Paris on the 31st day of March, 1891, 
to take into consideration the resolution of the congress 
held at Jolimont, Belgium, last May, relative to an eight 
hours day and the constitution of the federation. It is 
added that all business intended for the programme must 
be forwarded to Mr. B. Pickard, M.P., 2, Huddersfield- 
road, Barnsley, on or before the 1st January, 1891, and 
after that has been done all instructions, place of meeting, 
and programmes will be sent to the secretaries of the 
various nationalities. ” 


Sheepbridge Coal and Iron Company, Limited.—The 
twenty-sixth ordinary general meeting of the shareholders 
of this company has been held at Sheffield. The dividends 
recommended by the directors were adopted as follows : 
25s. per share to the A shareholders, 10s. per share tothe 
B shareholders, and 12s. 6d. per share to the C share- 
holders, raising the dividend for the year to a uniform 
rate of 74 per cent. per annum. The directors retiring b 
rotation were Messrs. F. Fowler, H. D. Pochin, and a 
Stores Smith, and all three were unanimously re-elected. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday the weekly 
gathering on Change at Middlesbrough was large. The 
market opened very tirm, with a good business doing, 
buyers being pretty numerous. For prompt f.o.b. de- 
livery of No. 3 g.m.b. Cleveland pig iron, 49s. 9d. was 
paid, and some makers asked 50s., Mat the general quota- 
tion was 49s. 6d. It was generally expected that the 
threatened strike of blast furnacemen in Scotland would 
strengthen this market, and that prices would advance, 
but to the no small surprise of many people the quotation 
for No. 3 became easier, and at theclose of the market buyers 
offered 48s. 6d. for that quality, but there were no sellers 
at any such price. There was little disposition to do 
business ahead, prospects being regarded as somewhat. 
uncertain. Middlesbrough warrants opened at 49s. 73d., 
and closed 48s. 6d. cash buyers, with next to nothing 


h| doing. Those who have means of forming an opinion 


expect that the Cleveland Ironmasters’ Association 
returns for Septemberi will show a considerable re- 
duction in the stocks of pig iron. Yesterday grey forge 
iron was in good demand and sales occurred at 45s., but 
sellers as a rule asked rather more than that figure. 
No. 4 foundry changed hands at 46s. Hematite pig iron 
was steady and makers’ mixed numbers of east coast 
brands could be bought at 59s., although some firms 
asked rather more. To-day the market was firm and 
steadier, and a fair amount of business was transacted. 
There was hardly so much disposition, however, to do 
business as has recently been the case. A strike in Scot- 
land now seems almost certain, and if such a thing does 
happen, prices all round are bound to advance. Some 
benefit would be derived from a strike, as the large stocks 
in Scotland would be considerably reduced. The men 
have long contemplated taking some decisive action with 
a view to reducing the Scotch stores, and if they can 
afford to strike their opportunity appears to have now 
arrived. No. 3 was to-day quoted 49s. 6d., and that 
price was paid for prompt delivery. Middlesbrough 
warrants closed 49s. 6d. cash buyers. 


Manufactured Iron and Steel.—It is satisfactory to 
notice the continued firmness in the manufactured iron 
trade. Inquiries concerning new work are still numerous 
and prospects for the future are encouraging. Producers 
throughout the north are busy, and almost all of them are 
sufficiently supplied with orders to keep them in full 
swing to the end of the year. Common bars are 6/, 2s. 6d. 
per ton; ship-plates, 67. 7s. 6d.; and ship angles, 6/. 2s. 6d. 
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—all less 24 per cent. Some improvement is to be re- 
ported in the steel industry since our last notice. Makers 
report a better inquiry and prices are a little better. 
Heavy sections of rails now realise 5/. 2s. 6d.; ship-plates 
are 7/.; and ship angles 6/. 12s. 6d. per ton—all less 24 per 
cent. discount. 


The National Association of Blast Furnacemen and the 
Scotch Employés.—On Tuesdy night a circular signed by 
Mr. Snow was issued to the various lodges connected 
with the National Association of Blast Furnacemen 
respecting the crisis in the iron tradeat Glasgow. It was 
suggested that a levy of 1s. 6d. per week be levied until 
the dispute with the blast furnacemen and employers in 
Scotland is settled. A communication has been received 
at ig from the agent of the association in 
Scotland, Mr. Vickers, to the effect that two firms are 
prepared to let the men stand idle on the Sunday and 
Caudey night if they would go to work on the Monday 
morning pending a meeting of employers. It was decided 
to reply that the association were willing to allow the men 
to resume work, but that if they had to work on Sunday 
and Sunday night they must be paid time and a half. 


The Fuel Trade.—All classes of fuel are in good de- 
mand. There is some doubt as to the result of the Penin- 
sularand Oriental Steam Navigation Company’s contracts. 
It seems to be the general opinion that pay joe bch firm has 
taken the contracts, but whilst some assert that the coal 
to be supplied will be entirely Welsh, others say that 
about 70,000 tons Welsh coal and 30,000 tons north- 
country coal will be the proportions. For manufacturing 
coal there is more inquiry for next year’s supplies, but 
coalowners ask very high prices. One contract for this 
year’s consumption for a manufacturer for very good coal 
was at a little over 9s. 6d. per ton at the works, but 
lls. 6d. is asked for next year’s supply. Owing to the 
divergent views of buyer and seller little business has 
been done in this direction. Blast furnace coke is about 
16s. Gd. delivery here. 





MISCELLANEA. 
THERE is a talk about one or two British gun vessels 
being adapted for the use of captive balloons at sea. 


The great railway tunnel at Suramy, on the Transcau- 
casian Railway, was formally opened for traffic on Sep- 
tember 28. 


_ The annual consumption of crude iron in Germany has 
increased in ten years from 2,170,000 tons to 4,674,000 
tons. 


At Elswick there are now 15,000men employed, and 
the value of work in progress amounts to nearly a million 
sterling. 


Two dockyards are about to be constructed in St. 
Petersburg for the building of men-of-war, in addition 
to the five already existing in the capital. 


Marquette, Michigan, in addition to her iron mines, 
expects to become famous for her Ishpeming marbles, 
claimed to compare with the Mexican onyx. 


Mr. J. E. Hodgson, R.A., has been elected president 
of the next annual congress of the National Association 
for the Advancement of Art and its Application to In- 
dustry, which will be held at Birmingham from the 4th to 
the 8th of November next. 


The number of American furnaces in blast on Sep- 
tember 1 was 323, equal to a capacity of 171,776 tons per 
week, which is 27,000 tons more than a year ago. With 
the exception of August, however, the capacity is less 
than at any time this year. 


The British South Africa Company proposes to treat 
its employés very liberally. Any servant of the company 
discovering a mine in the country covered by the com- 
pany’s charter will, we understand, be made a co-pro- 
prietor of it with the company. 


The joint station of the London and North-Western 
and North-Eastern Railway Companies at Leeds is to be 
considerably enlarged, and the lines doubled for some 
distance to give additional facilities for making up trains 
and coping with through traffic. 


Messrs. Mather and Platt have very nearly completed 
their work upon the Electric Subway Railway, which, it 
is expected will be opened for traffic this month. As this 
is the first great public experiment in electric traction on 
such an important scale, the opening will be an event of 
great interest. 


The gross receipts of the twenty-three principal rail- 
ways in the Unit ingdom, for the week ending 
—— 21, amounted, on 16,2354 miles, to 1,511,114/., 
and for the corresponding period of 1889, on 16,1004 miles, 
to 1,454,870/., an increase of 135 miles, or 0.8 per cent., 
and an increase of 56,244/., or 3.8 per cent. 


The Novoe Vremya of Tuesday states that at the pre- 
sent time not only does the Russian fleet in the Black 
Sea use Russian coals brought down the River Don, but 
the Pacific fleet also is supplied with good coals obtained 
from a recently discovered coalbed on the Sutschan river, 
in the Southern Ussuri country. 


A cablegram from Ottawa says that Mr. Bryce Douglas, 
representing the Barrow-in-Furness Steamship Company, 
is there conferring with the Government relative to a 
contract for a fast Atlantic mail service, and also a direct 
steamship service between Canada and Australia. Mr. 
Douglas will visit the Pacific coast, and return in three 
weeks, when he will resume negotiations. 


The Navy Department on Wednesday opened bids for 


three battle-ships and one fast protected cruiser. The 
indication is that one battle-ship will be built at San 





Francisco by the Union Iron Works for 3,240,000 dols., say 
650,000/. ; two battle-ships at Philadelphia by Messrs. 
Cramps for 5,780,000 dols., say 1,156,000/. ; and a cruiser 
at Philadelphia for 2,725,000 dols., say 545,0007. These 
vessels were described by us recently, see page 199 ante. 


The underground electric tramway which Messrs. 
Siemens and Halske have constructed at Buda-Pesth is 
said to have proved successful both from an engineering 
and a commercial point of view. Its length is nearly five 
miles, and it passes under or alongside of many of the 
principal streets of the town. During last April 337,200 
passengers were conveyed over the line. On week days 
twenty cars suffice for the traffic, but on Sundays and féte 
days four cars more arerun. The returns for May, we 
should add, show an improvement on those on April. 


One of the points especially noted by military observers 
during the recent manceuvres in France, when smokeless 
powder was used, was that in the clear atmosphere, unob- 
scured by the smoke of battle, all bright accoutrements 
were seen ata great distance, thus betraying the positions 
of the various bodies of troops. It is stated to-day that 
in consequence of this the Minister of War has decided to 
submit to technical military committees a proposal to 
have the helmets of the dragoons and the scabbards of 
officers and soldiers bronzed so as to dull their brightness. 


We are sorry to learn that Mr. T. W. Worsdell, the 
present locomotive superintendent of the North-Eastern 

ailway Company, has found it necessary, on account of 
the state of his health, to seek relief from the responsi- 
bilities of the office to which he was appointed in the year 
1885. Weunderstand, however, that he will not sever his 
connection with the company for some time, but that he 
will continue it, in a consultative capacity, in matters 
affecting the department. Mr. Wilson Worsdell has 
been appointed locomotive superintendent, and Mr. 
George Graham will, it is understood, take the place of 
general assistant. 


Sir Henry Tyler, M.P., president of the Canadian 
Grand Trunk Railway, is at Halifax urging the citizens 
to bring pressure to bear on the Government to grant a 
subsidy for the extension of the Temiscouta Railway to 
Moncton, which would give the Grand Trunk a short Jine 
to the Canadian seaboard, making Halifax its winter 
port. The Grand Trunk would thus be entirely indepen- 
dent of American ports. Sir Henry Tyler says that the 
Grand Trunk is exceedingly anxious to come to Halifax, 
and when this is accomplished the Allan, Dominion, and 
other steamship lines now carrying Canadian freight to 
Portland and Boston would make Halifax their terminus. 

At an extraordinary general meeting of the Manchester 
Ship Canal Company on Friday, 26th inst., Sir J. C. Lee 
(deputy chairman) presiding, the directors were autho- 
rised to borrow a sum of 600,000/. to be expended in the 
construction of railways, sheds, warehouses, and graving 
docks, and in the purchase of dredgers for the canal. The 
chairman explained that none of these things were con- 
templated in the original bill, and asit was decided at the 
meeting of shareholders in February last that these works 
should , be constructed by the company, and that no sub- 
sidiary company should be allowed on the company’s pro- 
perty, it was necessary to seek borrowing powers to carry 
them out. The debentures which it was proposed to issue 
would be a second charge upon the property of the canal, 
and the shareholders might rest assured that the security 
was ample. 

The Standard furnishes a tabular analysis of some of 
the more interesting items of impost in the new American 
tariff, which comes into force on October 6. For the sake 
of comparison, the old duties are tabulated alongside the 
new, but it is not possible to guarantee the absolute 
accuracy of each of these comparisons, as the classifica- 
tions have been changed now and then. In other in- 
stances ad valorem have been substituted for specific 
duties, or vice versd. Some of the duties have been modi- 
fied a little by the conference of the two Houses, but not 
materially. We give some of the duties on metals, &c., 
although the advance is much greater on textile fabrics : 


Old Duty. New Duty. 


dols. cts. dols. cts. 
Caustic soda per pound 0.01 . 
Cement ... ae .. 20p.c. ad val. 20p.c. ad val. 
China and porcelain ... 55 ,, ag oe pe 
Other earthenware ... 55 ,, co aie pe 
Glass, unpolished win- 


dow, per pound... 0.013 0.1} 
Glass wares ... 45p.c. ad val. 60 p.c. ad val. 
Tron, in pigs... aa 0.00;'5 0.003; 
Steel ingots, valued at 

4c. per pound orless 45p.c.adval. 0.0Li% perlb. 
Tron or steel wire, not 

smaller than No. 10 


wire gauge, per pound 0.014 0.014 
Cut nails and spikes of 

iron orsteel, per pound 0.01} 0.01 
Tin, in blocks, pigs, or 

bars, per pound Sas Free 0.04 
Tin, in plates or sheets, . 

per pound ... aq 0.01 0.027, 
Copper, ingots & plates, 


&c., per pound ae 0.04 -01} 
Leaf tobacco, suitable 

for wrappers, un- 

stemmed, per pound 0.75 2.00 


Telephonic communication has just been opened up by 
the National Telephone Company, Limited, between 
London and Manchester (a distance of 206 miles by the 
route adopted), and is being continued further north. The 
line is not quite ready for use by the general public, but 
on Monday night it was placed, by the courtesy of the 
officials, at the disposal of the Manchester Field Natura- 





lists’ Society. A company of fifty gentlemen, presided 
over by Mr. Alderman W. H. Bailey (in the absence ot 
the mayor), and including many members of the corpora- 
tion, was present at the Manchester office of the Tele- 
phone Company, and a lively discussion took place on the 
effect of town fog on animal and vegetable organisms 
between Dr. Bailey, of Owens College, and Mr. Stoke 
(Manchester) and Colonel Mackenzie, superintendent of 
Epping Forest, Dr. Charles Roberts, Professor R. Mel- 
dola, F.R.S., and Mr. Philip Hartog at the London 
offices, Oxford-court, Cannon-street. The Berliner (a 
modified Blake) transmitter and the Bell receiver were 
used ; and the voices of the Manchester members were 
heard quite distinctly in London, and were easily recog- 
nisable. After the formal proceedings were over, the 
London office was connected with the Princess’s Theatre, 
Manchester, and the Manchester office with the Savoy 
Theatre, London. Owing to the use of “‘loop” lines— 
i.e., complete metallic circuits—a conversation can now be 
carried on between London and Manchester without any 
disturbing noises whatever. 





Tue Sr. Crarr River Rattway Tunnet.—The two 
shields of the St. Clair River Tunnel, which is to form 
another connecting link between the American and Cana- 
dian railway systems, metunder the river on August 30th 
last, so that the tunnel will very soon be completed. The 
tunnel is 6050 ft. in length, and was commenced on 
August. 1889. The material passed through has been 
very favourable, which accounts for the rapid progress 
made. The shields used were 21 ft. 7 in. in diameter, 
and were fitted with a cutting edge in front and hydraulic 
jacks behind, as at the City and Southwark Railway, 
which indeed seems to have been the model on which the 
constructors of the tunnel worked. The tunnel is lined 
withiron throughout. Itscost is expected to fall below 
the original estimate of 3,000,000 he as the work has 
proved very simple and also very safe, the most serious 
accident during its construction being only a broken leg. 





FurtTHEerR Girts BY THE WuitwortH LEGATEES.—At 
the annual meeting of the Manchester Technical School 
on Monday, a letter was read from Chancellor Christie, 
one of the legatees of the late Sir Joseph Whitworth, 
stating that the legatees were about to increase their gifts 
to the Institution. In future the Technical School will 
formn part of the Whitworth Institute, and a new build- 
ing is to be erected upon a site in Whitworth-street, 
which the legatees have already presented for the pur- 
pose. Chancellor Christie stated that the legatees in- 
tended to give and convey to the school property in Peter- 
street, of which at present they have only the use, and 
which cost 10,000/. In addition to this a considerable 
sum has been expended upon it. The legatees had under- 
taken to provide 1000/. a year for the school for a few 
years, and they have already made two annual payments 
of this amount, but as the Corporation of Manchester 
under the recent Act have arranged to pay 2000. a year 
to the school, this annual contribution promised by the 
legatees will not be required. They are willing in lieu of 
this to provide the sum of 5000/. towards the building 
fund. This would make the contribution of the Institute 
and the legatees to the sum of 29,000/., and makes the 
nucleus of the total building fund now available 49,000/. 
The total expenditure on the building Chancellor Christie 
estimated at something under 100,000/. The meeting 
passed a resolution of thanks to the legatees, and a further 
resolution was adopted transferring the property of the 
school to the Whitworth Institute. 





A New Austrian Warsuir.—A new and powerful 

rotected cruiser for the Austrian Navy was launched at 

‘ola on the 24th of September by the Archduchess Marie 
Valerie. The Kaiserin Elizabeth is 339 ft. over all, and 
her beam is 47 ft. 6 in., while her mean draught with all 
weights on board is 18 ft.8in. She is built throughout 
of steel, and is divided and subdivided into 100 water- 
tight compartments. As an additional protection to the 
safety of the vessel in action there is a complete protec- 
tive deck 2} in. in thickness, and above this, over the 
most important portion of the ship’s length, there is a 
water line belt of cellulose. Finally there are pumps 
which are capable of ridding the hull of water at the rate 
of 1200 tons an hour. The engines, driving twin screws, 
are estimated to develop 6400 indicated horse-power with 
natural draught, and to give a speed of 174 knots. With 
forced draught they will develop 9800 horse-power, and 
give a speed of 19 knots. They are of the horizontal 
triple-expansion type, and steam for them will be gene- 
rated in four double-ended cylindrical boilers. The 
bunker capacity is 670 tons, or enough to provide a radius 
of action of 4500 knots at economical speed. There will 
be no sail-power, but two military masts are to be fitted. 
The armament is as follows: On the middle line of the 
ship there are two 9.4-in. 27-ton Krupps, of 35 calibres, 
one aft and the other forward. These are carried on the 
upper deck on Krupp hydraulic carriages, in barbettes 
6 ft. 41n. high, faced with 3.5 in. steel armour, and each 
has a training arc of 260 deg. Between the barbettes 
there is a superstructure in which, on each broadside and 
in asponson, is mounted a 5.9-in. six-ton Krupp, of 35 
calibres. On the lower deck, also, between the barbettes 
and also in sponsons, are two similar guns on each broad- 
side. Elsewhere there are are two 2.7in. Uchatius guns, of 
23 calibres, 11 Hotchkiss quick-firing guns, and five or six 
torpedo ejectors, one of which is in the bow immediately 
above a solitary built-up ram. The vessel is electrically 
lighted throughout. She is a sister ship, in all save a 
few insignificant features, to the Kaiser Franz Josef I., 
which was launched at San Rocco on May 18, 1889; and 
another craft of the same class is now under construction 
at Pola. 
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ENGINEERING COLLEGE COURSES. 

ENGINEERING colleges are increasing with great 
rapidity, and the demand for professors is conse- 
quently active. Manyof the most successful students 
of recent years are nowinstalled in the various chairs, 
and are transmitting to others the knowledge they 
have imbibed themselves. Their position is one of 
great freedom, since, in most instances, there are no 
well-established traditions as to the course of study 
they are expected to provide. Neither are there any 
official examinations by which their success will be 
judged. This last consideration is one for which 
they cannot be too thankful. They are at liberty 
to use their best energies for the good of their classes, 
without thinking much what the immediate result 
will be to themselves. They can leave their work 
to be judged by time, and by the position attained 
by their pupils after they are fairly launched in the 
world. If they felt that they would be considered 
well or ill-fitted for their positions according to the 
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The chair will be taken at 7.30 p.m. precisely. 
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percentage of passes they could show at the end of 
the session, they would be apt to degenerate into 
crammers, with the effect that many of their pupils 
would become proficient in the art of passing exami- 
nations, and in nothing else. As it is they are at 
liberty to mould their courses so as to make them 
in the highest degree educational, and not merely 
vehicles for conveying certain systems of facts from 
their own minds to those of their scholars. They can 
aim at developing the reasoning and creative facul- 


be | ties, and at quickening the perception, in addition 


to furnishing the mind with stores of knowledge 
upon which to work. 

When we turn from the objects of engineering 
college courses to the methods by which they are to 
be attained, the matter becomes more involved. The 
very freedom of choice which exists proves a difli- 
culty, for it implies a want of experience. It is so 
recently that the organised education of engineers 
has been attempted that no particular system has 
yet been stamped by experience as the best. One 
prominent fact, however, stands forth that the plan 
inaugurated by Professor A. B. W. Kennedy, at 
University College, of setting his pupils to make 
tests of materials and the action of apparatus, is the 
most useful and practical, so far as it goes, that has 
yet been proposed, or that can be imagined. It 
supplies the most conspicuous blank in workshop 
practice, and enables the youth to go deep into 
the causes of phenomena, of which he could only 
see the external manifestations while he was en- 
gaged in the manufacture and use of machinery. 

oracertain class of pupils it covers nearly the 
entire ground that they need attempt. The young 
mechanical engineer who intends to keep to the 
construction of machinery for manufacturing pur- 
poses, such, for example, as agricultural or textile 
machinery, does not need, except as a matter of 
general culture, to go very deeply into mathematics 
and general physical science. But it is most im- 
portant that he should have his perception trained 
so that he may take full advantage of all the expe- 
rience that comes in his way, and that he may both 
be able to experiment and to feel confidence in the 
results he obtains. This capacity for investigation 
has been woefully lacking among engineers in the 

ast, and is still uncommon. Quite recently we 
ave seen engines brought forward for public com- 
petition that had never had an indicator nor a 
brake applied to them before they came into the 
hands of the judges. It scarcely seems conceivable 


04| that such a thing could occur, yet the fact is indis- 


putable. It is not merely small or unknown firms 
that are unable to make a definite appraisement of 
the qualities of the machines they turn out ; large 


reliance and fertile in resources to lead the bulk 
of humanity. They invent methods and demon- 
strate conclusions which, after long years, are 
ee into educational courses, and are taught 
to duller minds. Watt had only been engaged on 
the stéam engine a few years before he conceived 





the idea of and constructed the indicator ; and yet 
there are manufacturers to-day who are content to 
turn out engine after engine without taking a single 
diagram to demonstrate their merits or defects. 

This lack ofa spirit of investigation, with itsnatural 
corollary, the inability to make accurate tests, we 
regard as one of the chief evils that it is the object 
of the technical college to remove. The science of 
engineering has been created in the main by a 
system of trial and error, and future progress must 
rest to a great extent on the same method. But 
what a fearfully expensive system it is! What 
waste of material and sacrifice of lives it must 
entail, even when carried out in the most intelligent 
way. But when put in practice by men who have 
not the faculty, either natural or acquired, of ob- 
serving phenomena, and of drawing conclusions 
from them, the loss becomes enormous. Mistakes 
are repeated time after time, in spite of severe 
warning resulting from failure, and nine-tenths of 
the available experience passes unheeded. Know- 
ledge is evolved at a tremendous cost, but only one 
hand here and there is stretched forth to grasp it. 
We trust to see a better state of affairs in the future, 
when the technical colleges scattered through the 
country have had time to make their influence felt. 
It is not to be supposed that they will turn all their 
pupils into Watts. They can give them the modern 
substitute for the training that Watt had in making 
philosophical instruments for the University of 
Glasgow, but only in single cases, here and there, 
will the result be the same. 

The teacher is like the grinder of edge tools ; he 
can impress upon the raw material before him a 
certain acuity, and when that has been gained all 
additional labour is lost pains. An inferior quality of 
steel will not carry a razor edge, no matter how care- 
fully or how long it is ground. It maymake an excel- 
lent table-knife or a first-rate axe, and the capable 
workman will assign it to the purpose it is fitted to 
serve. The mistake of most professors is in attempt- 
ing to bring ail their pupils to one standard, that 
usually being their own. Now this is not only 
impracticable, but it is also undesirable. The office 
of the professor is, firstly, to train the intellects 
of those under his charge, so that they may be 
quick to perceive and skilful to reason, and secondly, 
to gather up and codify other men’s experience, 
and when he has brought it into a manageable form, 
to impart it to his pupils. We are quite aware 
that some professors go far beyond this, and inves- 
tigate for themselves, diving deep into the secrets 
of nature. But it is usually into physics, and not 
into engineering science, that they make these 
excursions ; it is the accident of their position that 
gives them leisure and the command of appa- 
ratus that enables them to do this, and it is not an 
intrinsic part of their occupation. Generally 
speaking, they confine themselves to teaching so 
much of what other men have discovered as can be 
formulated. The vaster range of knowledge which is 
inexpressible in words or symbols, cannot, of course, 
be taught directly. Once a man has devoted himself 
entirely to teaching, he cuts himself off from the 
further acquisition of what we call practical expe- 
rience, and must inevitably fall behind in this 
respect. Even at the commencement he can only 
be an expert in one or two branches out of the many 
he professes. He must be content to be one-sided, 
and to grow more and more so. Now it is a great 
temptation, under such circumstances, to kee 
out of view the fact that there is another an 
a greater side. If the class can be got to for- 
get that engineering includes a great deal be- 
sides principles, then the professor becomes an 
oracle, while the students fancy themselves high 
priests of the shrine. Weare quite aware that re- 
flections of this kind cannot brought against 
all professors, but nevertheless there are many 
that cannot be absolved, or we should not find 
technical students so crammed full of conceit 
as we often do. When a youth believes, after 
a three years’ course, that he knows all about 
engineering, it is quite evident that his teacher 
has not dealt faithfully by him. The inference is 
that he has led him to believe that the nearer he 
approximates to himself the nearer perfection he 
mes. 

The object to be sought in laying out a course 
of study at a technical college, is to so combine 
the practical work of testing with lectures and 
the study of text-books, that the pupil’s wants 
shall always be a little ahead of the means he has 
to meet them. He needs to be made to feel his 
deficiences and then he will receive with apprecia- 
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tion the knowledge that will help him out of his 
difficulty. Every one knows how much more 
meaning is to be found in an explanation when it 
applies to something in hand than when it is only 
studied as a matter of routine, or as a preliminary 
to anexamination. Still more true is it that the 
defects of an explanation are never properly dis- 
cerned until one endeavours to undertake a 
piece of work by its aid. The man in a strait 
is the keenest student and the most exacting 
critic. The professor who can contrive to keep his 
pupils in practical difficulties will gain a vastly in- 
creased attention to his lectures. Such a method, 
however, necessitates that a good deal of time shall 
be spent in the laboratory and at the drawing- 
board. Weare glad to notice that in the syllabus 
of several colleges increased time is being allotted 
in these departments. In the Yorkshire College 
Professor Goodman requires the second year’s men 
to give twenty-five hours a week to drawing and 
the physical and engineering laboratories. This, of 
course, involves that he shall spend a considerable 
amount of time in directing his pupils individually 
and in helping them through their difficulties. It is 
this personal intercourse that enables a teacher to 
gauge the capacity of each student and to direct him 
into the channel for which he is best fitted. It also 
gives him the opportunity of putting each point in 
the way that best appeals to his cdamteniine. A 
simple illustration, scarcely fitted to the dignity of 
a set lecture, will often let in a flood of light, and 
remove a stumbling-block that would have never 
presented itself to the better trained mind of the 
professor. Most of us can remember how a genial 
head draughtsman, with a taste for explanation, 
has often cleared away in a few minutes obscurities 
that have existed for months. Unfortunately in the 
drawing oftice the gift of lucid exposition is com- 
paratively rare, and when it is found its value is 
reduced by want of knowledge of first principles in 
those who listen. But in the laboratory, when the 
pupil has a sound groundwork of scientific know- 
ledge, and the professor has all the resources of lan- 
guage at his command, how much more valuable 
must this kind of instruction be. 

It is quite necessary, however, that the student 
should be prepared to take advantage of such 
opportunities. To turn him unprepared into the 
engineering laboratory would be to waste both his 
time and the professor’s. He must come pro- 
vided with a certain amount of knowledge of 
physics and mathematics before he can apply 
himself with advantage to engineering. Similarly 
he must have some skill in drawing before he 
can attempt successfully to put his ideas on paper 
in diagrammatic form. In a three years’ course 
the first session is necessarily devoted to preparatory 
work, unless as we have recently urged, full advan- 
tage has been taken of opportunities of evening in- 
struction during a previous period of apprentice- 
ship. The second, spent mostly in the laboratory, 
divides the pupils into categories. They draw 
apart in different directions ; some develop a taste 
for delicate experimental research ; others show 
more facility for investigations carried out on 
mathematical lines ; while the great bulk are merely 
learners—they plod along after their teacher, 
moving when he moves, and halting when he halts. 
It is the latter class, especially, that need the care 
and advice of the professor as to their third year’s 
work. The more brilliant ones have sufficient bias 
to lead them fairly aright. But those who have little 
talent for theoretical considerations may be seriously 
harmed by being put through the regulation mill. 
When they go into the world they will take up 
practical work of manufacturing, and will neglect 
the subjects which are uncongenial to their natures. 
It is desirable that this fact should be fully recog- 
nised, and that their scholastic career should be 
moulded to meet the requirements of their future 
lives. 

We would urge on all the recently appointed 
engineering professors the duty of arranging their 
advanced courses to suit the idiosyncrasies of their 

upils. They are most happily situated in being 
ree from the censorship of standard examinations, 
and can afford to be very liberal in their treatment 
of their classes. If they adopt rigid systems and 
make everybody conform to them they will per- 
petrate a great mistake. Even in elementary 


schools this method is being abandoned and greater 
elasticity is being introduced under the new code. 
They may lay it down as an axiom that what is easy 
for the teacher is bad for the pupil, and when they 
find affairs going very pleasantly may well suspect 


that all is not as well as it might be. One class is 
easier to teach than several, and it is far plea- 
santer to deliver lectures than to answer ques- 
tions. The responsibility of advising a young man 
as to the path to follow is a serious one, and it is 
very natural that one should feel inclined to shirk it. 
But the teacher with self-respect cannot avoid it. 
If he does he voluntarily confesses himself incap- 
able of fulfilling his office. The man of the world is 
occupied every day in making up his mind about men 
and things, and often stakes immense sums on his 
opinions. If he will not take the responsibility he 
must step aside and let some more capable spirit 
occupy his place. He cannot formulate a plan to 
be applied at all times and under all circumstances. 
Now the professor has, or ought to have, as great 
an interest in making the best of his students as 
the manufacturer has in his goods. He wants to 
turn them into marketable commodities ; it is use- 
less to make them conform to some artificial 
standard of his own. If they cannot find an open- 
ingin the world, or make one, they are evidently 
improperly prepared. Some will make excellent 
practical mechanics, some skilful designers, and 
some learned professors. The great thing is to 
give each his proper training. 





OVERHEATED FURNACE CROWNS. 
A LONG experience of human nature has given 
rise to the old saw, that ‘‘ give a lie a start and you 
must chase it round the world ere you catch it.” In 
nothing is this more true than in the case of a false 
theory. One of the most persistent of these fallacies 
has been the theory that turning on the feed to a 
boiler, in which the furnace crown had been allowed 
to get red hot, would cause an instantaneous gene- 
ration of such an enormous volume of steam, that 
the safety valves would be unable to pass it and an 
explosion would almost inevitably occur. This 
statement was made in almost the above words by 
Mr. Parkes, M.I.C.E., in the course of a discus- 
sion on boiler explosions in the Institution of 
Civil Engineers in the year of 1841, and has 
been repeated, more or less emphatically, by 
many engineers and others since that date. The 
theory had, it must be admitted, several advantages. 
When an explosion occurred it was very comforting 
to the owner and builder to be able to attribute it 
to the carelessness of the unfortunate stoker, who 
was perhaps killed by the explosion, rather than to 
want of strength in the boiler, arising either from 
bad construction or inefficient inspection, resulting 
in imperfect maintenance. Probably few theories 
have been more mischievous. Only a_ short 
time ago a firm of engine builders in the north 
were appealed to by a farmer to increase the valve 
load ona second-hand boiler from 45 Ib. to 80 lb. per 
square inch. They examined the boiler and informed 
the owner that they did not consider it safe at its 
resent load. In reply the farmer, with the sub- 
ime self-confidence of a half-educated amateur, 
proceeded to inform them that ‘‘ The latest 
scientific discoveries demonstrate that a boiler 
cannot burst if you keep it full of water.” In spite 
of this, however, and apparently much to his sur- 
prise, he failed to convince the firm that the 
strength of a wrought-iron boiler shell was in any 
way affected by the quantity of water inside it. 
Even distinguished scientific men, like Professor 
Tyndall, have backed up this ancient superstition, 
modified, however, by supposing the water to 
assume a spheroidal state on reaching the hot plates. 
The Manchester Steam Users’ Association have 
always believed this theory to be unfounded on 
fact, and as long ago as 1867 made some experi- 
ments by injecting water into red-hot household 
boilers and found no explosion resulted. It was, 
however, thought that it would be well to repeat 
the experiments with an ordinary Lancashire 
boiler, and this the Association have done, and in the 
most public-spirited way are now publishing their 
results for the benefit of all steam users. The 
boiler chosen was of iron, 27 ft. 9 in. long and 7 ft. 
in diameter, with two furnace tubes 3 ft. in dia- 
meter, which were not strengthened against collapse 
in anyway. The shell plates were ,‘;in. thick, the 
end plates ,in., and the furnace tubes ,% in. 
thick. The firegrates were 6 ft. long and 3 ft. wide. 
The boiler mountings were: Two feed valves 2$ in. 
in diameter, two glass water gauges, one blow-out 
tap 24 in. in diameter, one 7 in. dial pressure 
gauge reading to 150 lb. per square inch fitted 
with a maximum index finger, and two safety 





valves, one of 3in. and one of 4 in. in diameter, 





The feed inlets entered the boiler about 6 in. above 
the flues, and from them the water entered dis- 
persion pipes 6 ft. 6 in. in length, which scattered 
the water directly on top of the flues. The site 
selected for the experiments was a piece of open 
ground on the premises of the late Mr. Joseph 
Clayton, of Preston, who was good enough to let 
the experiments be carried out at his works. To 
protect the observers a stout barricade of 3-in. deals 
backed by earthwork was erected in front of the 
boiler, and a small hut, also built of 3-in. deals, was 
erected at a distance of 33 ft. from the boiler at one 
side of it, and in this hut a supplementary water 
gauge and pressure gauge were fitted. The feed 
and blow-out pipes were also carried through the 
observatory, and the flow through them could be re- 
gulated by valves there. Cords connected to the 
safety valves allowed these to be eased without 
leaving the hut, and six index fingers, moving over 
graduated scales, and connected to rods passing 
through stufting-boxes in the boiler shell down to 
the flues, showed any yielding of the furnace 
crowns. 

In commencing the experiments a difficulty arose 
as to the proper moment for the injection of the 
feed. Owing to the danger, it was impossible to 
watch the furnace crowns till they got red hot, and 
it was therefore determined to make the first trial 
at atmospheric pressure. The safety valves were 
therefore propped open, and the water blown down 
to 16 in. below the level of the furnace crowns. 
The larger safety valve was then closed, but by an 
oversight the smaller was left open, and the feed 
turned on at the rate of 54 cubic feet per minute. 
The pressure of the steam rose in 1} minutes from 
6 lb. to 12 lb., but at the end of one minute more 
it had fallen again to 1 lb. above the atmosphere. 
It was determined to repeat this experiment closing 
both valves. The water was again blown down 16 in. 
below the level of the furnace crowns, during which 
time the fire was 7 in, thick and burning clear and 
bright with the dampers full open. The feed was 
then turned on and the pressure rose to 27 lb. per 
square in. in three-quarters of a minute, the safety 
valve being loaded to 501b. After this it gradually 
fell, and in 13$ minutes had been reduced again 
to 6 Ib. 

These two experiments alone should be sufficient 
to kill the bogey which was raised so many years 
ago and has not yet been laid. It is hardly pos- 
sible that the water should get as short in practice 
as it did in these experiments, or that such a large 
extent of surface should be overheated. Yet 
instead of a sudden explosive generation of steam 
which the safety valves would be unable to pass, the 
maximum pressure reached was only 27 Ib., 
or quite insufficient to make the safety valves blow 
off. It is true that the pressure in the boiler was 
very low at the time the water was turned on, but 
from the data given it is easy to find the weight of 
steam generated. Full particulars of the boiler are 
not to hand, but on scaling the sketches sent us it 
appears that at the time the water was turned on 
in the second experiment the steam space in the 
boiler was about 460 cubic feet. The pressure at 
the instant of turning on the water was 6 lb. above 
the atmosphere, whence the weight of steam in the 
boiler at the time was about 241b. In three- 
quarters of a minute the pressure was increased to 
27 lb., after which it fell. At this latter pressure 
there would be about 464 Ib. of steam in the boiler, 
so that under the most favourable conditions the 
overheated plates in two furnaces were only able 
to turn 22} 1b. of water into steam. In the same 
time the furnaces, under very ordinary conditions, 
in which 10 lb. of coal are burnt per square foot of 
firegrate per hour, with an evaporation of 8 lb. of 
water per pound of coal, would have turned no less 
than 36 lb. of water into steam, As the safety 
valves are designed to pass, if necessary, all the 
steam the furnaces can make, it appears that they 
would not have the slightest difficulty in dealing 
with the evaporation due to overheated furnace 
plates. 

Gaining confidence from the success of their first 
experiments the officials of the Manchester Steam 
Users’ Association next proceeded to experiment 
at higher pressures. The overheated furnace plates 
which had been damaged in the experiments just 
described were first removed, and after rolling 
them to bring them back to their proper shape, 
were replaced in the flue. The boiler was then tested 
up to 1001b. hydraulic pressure, which it stood satis- 
factorily, andthepreparationsforthenew experiment 
were accordingly proceeded with. It was thought 
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that the difficulty of knowing when to inject the 
feed water might be met by carefully watching the 
indicators in the observatory, which were connected 
with rods resting on the top of the flue. On the 
first signs of collapse thus ascertained the feed 
water was turned on. Nevertheless the right- 
hand furnace completely collapsed and the steam 
and water rushed out below the bars. At this 
moment the steam pressure was 50 lb. per square 
inch, and the rush of steam and water was very 
violent. This experiment showed well how dan- 
gerous the process of drawing the fires, so com- 
monly recommended in case of shortness of water, 
would have been, as the attendant would necessarily 
have been directly in the line of fire, and must 
almost certainly have been killed. The collapse of 
this flue was the only injury the boiler received, 
the shell being totally unaffected by thefailure. <A 
number of lead strips which had been laid on top 
of the furnace tube were melted through and were 
afterwards found at the bottom of the boiler. 

In all the preceding experiments the water level 
had been reduced by blowing out as much water as 
necessary through the blow-out cock, but in the 
succeeding experiments it was determined to reduce 
the level by stopping the feed and evaporating the 
water off. The results obtained fully confirmed 
the previous ones. The pressure in every case 
commenced to fall the moment the feed was turned 
on, and thus the bogey of instantaneous evapora- 
tion may be said to be finally laid to rest. 

In order to insure that the plates actually attained 
a red heat, Mr. Lavington E. Fletcher, who 
kindly furnished us with advanced proofs of his 
report, which we shall shortly publish in full, had a 
number of fusible plugs prepared of special alloys, 
and sample plugs were tested by inserting them in 
flat plates, which were then heated to redness over 
an open fire. Several of these plugs were inserted 
in the furnace tubes in the case of the later experi- 
ments, and by fusing conclusively proved that the 
plates were really red hot. The broad lines on 
which Mr. Fletcher has designed his experiments 
and the thorough way in which he has carried them 
out, do not permit of any doubt being cast on 
his results, the more especially as they are fully 
confirmed by theory, which shows that owing to 
the very low specific heat of iron it would be 
impossible for any large quantity of steam to be 
generated by overheated furnace plates under the 
ordinary condition of working. In many cases the 
flues were found in a very shaky condition at the 
end of the experiments. This, however, is a very 
minor matter, compared with the great risk of 
collapse and consequent injury to the attendant if 
it is attempted to draw the fires. The very act of 
drawing the fires increases the risk of collapse, as 
it momentarily increases the temperature of the 
furnace, and instances where unfortunate firemen 
have been scalded to death, whilst in the very act of 
drawing their fires, are given in the report. 

In concluding we should add that Mr. Fletcher 
has also embodied in his report a number of ob- 
servations on the hogging of the furnace flues 
whilst raising steam. The greatest amount of 
hogging in the experimental boiler was 4 in. 








SOME NEW AMERICAN BRIDGES. 

BrIDGEBUILDING in America is always interesting, 
and at the present time details of several new 
structures are worth noting. In view of the desire 
for unsurpassed works—and usually size is regarded 
as the first consideration—Americans are now 
pleased that they have in hand a project which, to 
quote the words of the President of the American 
Society of Civil Engineers, ‘‘ will restore to the 
country the prestige which it enjoyed at the time of 
the completion of the East River Bridge (Brooklyn) 
of having the longest span bridge in the world.” 
The scheme for the North River Bridge between 
New York and Jersey, with a span of 3000 ft., 
which is to achieve the restoration of this prestige, 
is, according to the same authority, fairly in the 
way of accomplishment. The Bill authorising the 
work has passed the legislature ; it provides that 
the bridge shall have not less than six railroad 
tracks, with a capacity for four additional tracks 
for future enlargements, that it shall be constructed 
with a single span over the entire river and have 
an elevation not less than Brooklyn Bridge. Con- 
struction of the bridge must be commenced within 
three years and be completed within ten years from 
the start. All persons, railroads, and telegraph 
companies shall be entitled to use the bridge 





on paying reasonable compensation. Work has 
been commenced with the construction of another 
suspension bridge a long way further up the River 
Hudson, below Albany, at the narrowest point in 
the river, knownas Anthony’s Nose. This structure, 
which is 1600 ft. span and 190 ft. above water, is 
a suspension bridge with double track, and is in- 
tended to connect the New York and New England 
Railroad with the lines west: of the Hudson. Mr. 
E. L. Corthell has designed a bridge to span the 
River Mississippi about 10 miles above New 
Orleans. It will have three discontinuous spans, 
each about 866 ft. in length, and a clear height at 
the centre span of 82ft. The cost is estimated at 
about 600,000/. Philadelphia evidently wishes to 
beat New York with a suspension bridge over the 
Delaware, 4440 ft. long and 135 ft. above water 
level, for railway, carriage, and pedestrian traftic. 

Of bridges under construction some details may 
be taken from the presidential address of Mr. W. 
P. Shinn. The new Louisville and Jeffersonville 
bridge will surpass all previous records in length 
of truss spans. It will have two 550 ft., one 553 ft., 
and two 431 ft. spans, all centre to centre of piers, 
and the total length with approaches will be 
8505 ft. The feature of the bridge over the Ohio 
River at Brunot’s Island, three miles below 
Pittsburg, with a span 523 ft. high, was the 
method of constructing the span, but this we 
described on page 336 ante. The bridge over 
the Colorado River at Red Rock, a few miles 
below the ‘‘ Needles” to furnish the crossing for 
the California and Arizona Railway, is well under 
way. The mainspan ison the cantilever principle, 
and is 660 ft. between centres of piers, consisting 
of cantilever arms 165 ft. each, and a suspended 
span of 330 ft. The construction of the bridge over 
the Mississippi at Memphis is progressing. The 
span between piers one and two will be 791 ft., 
then there are two spans each of 621 ft., anda 
suspended span of 350 ft., and in addition nearly 
one mile of spans each 150 ft. long. The clear 
headway is 75 ft., and the cost is put at 600,000/. 

Two or three large bridges have recently been 
completed. The bridge over the Thames River in 
Connecticut is notable as having the longest draw 
span in the world. The entire length of the bridge 
is 1423 ft., consisting of two spans each of 150 ft., 
two 310 ft. each, and a draw span of 503 ft., afford- 
ing two clear passages each 225 ft. wide. The entire 
structure is of steel, and it was opened for traffic in 
October last year. The Coteau Bridge over the 
St. Lawrence River was opened in the spring of 
this year. The extreme length of the bridge, 
including the islands which are trestled, is 6036 ft. 
(13 miles), and the structure is of the double 
triangular rivetted lattice design. The north 
channel has one span of 139 ft., two spans 
175 ft. each, and a draw span of 355 ft. The 
mid-channel is bridged by ten spans, each of 217 ft., 
and the south middle channel by four spans of 
223 ft. each. On account of the swiftness of the 
current the caissons were built ready for lowering 
and floated into position suspended between two 
floats. The trusses were erected on the south 
shore in 6 ft. of water on false work of the same 
elevation as the bridge and floated out and placed 
in position as in the case of the Ohio Bridge (see 
page 336 ante). The Kentucky Bridge, opened in 
August, 1889, is a cantilever, and was constructed 
within six months from the date of beginning the 
foundations. The structure consists of two canti- 
levers of trusses 60 ft. deep at the point of support 
and 20 ft. deep at the ends of the arms, supported 
by two steel towers 135 ft. high and 551 ft. apart. 
The total length, including approaches, is 1658 ft. 
The Merchants’ Bridge at St. Louis, which was com- 
pleted this year, consists of three trusses of about 
525 ft. each, planned to give openings of not less 
than 500 ft. each in the clear and a headway in the 
centre of 52 ft. above water level. The approach 
spans make the total length of the steel and masonry 
bridge 2420 ft. 

In the address already referred to, Mr. Shinn 
deals with the subject of bridge floors as one which 
has long needed more careful attention. The New 
York Central and Hudson River Railway is now 
building or refitting many of its short span bridges 
with solid buckle plate or plate-iron floors. The 
advantage in case of derailment was shown some 
time ago, when five cars of a freight train left the 
rails and dragged across the new Erie Canal Bridge 
at Rome. The cars were scattered all over, two 
having their trucks pulled from under them, the 
ties and road bed were torn up, but no damage 





done to the bridge. Itis plain, writes the Presi 
dent, that true economy calls for construction of 
this character where it is possible, or where it is 
not found practicable, the replacing of iron bridges 
with stone arches, as is being done by the Pennsyl- 
vania Railroad Company. The most pernicious 
system in use is probably that in which the rails 
are spiked directly upon the stringers, without the 
intervention of cross-ties. There are probably 
many hundreds, possibly thousands of such bridges 
in this country, and every one of them, no matter 
how short the span, is a serious cause of danger. 





PREPARED SEA-WATER FOR MARINE 
BOILERS. 

Some interesting practical tests have recently 
been made at Southampton with an apparatus for 
the chemical preparation of sea-water for marine 
boilers. In the opinion that the distillers adopted 
for ‘‘ making up” with sea-water the loss in evapo- 
ration, only removed the evils of incrustations from 
the boilers to the distillers, Professor Vivian B. 
Lewes, of the Royal Naval College, after many 
laboratory experiments and analyses of water, 
devised a chemical process by which to overcome 
the difficulty. He read a paper ‘‘On the Forma- 
tion of Marine Boiler Incrustations” at the thir- 
tieth session of the Institution of Naval Architects 
(see ENGINEERING, vol. xlvii., page 396), and in this 
paper he traced and explained the formation of the 
various forms of incrustation, and pointed out that 
sea-water could be so prepared as to give no 
incrustation whatever, provided the water was not 
allowed to reach a density at which the salt itself 
began to crystallise out. The plan advocated, so 
far as the chemistry is concerned, may be thus 
briefly described : In order to separate the whole 
of the calcium and magnesium salts it is only 
necessary to raise the sea-water to the boiling point 
with a proper quantity of sodic carbonate. This 
would convert the calcic sulphate into calcic carbo- 
nate, sodic sulphate, a soluble salt, being at 
the same time formed, while calcic carbonate 
precipitates as a soft powder, there being no calcic 
sulphate to harden it. The magnesium salts are 
thrown down as carbonates and a bulky precipitate, 
which must soon be removed, is thus formed. 
After this removal only the sodic chloride and sodic 
sulphate will remain, both so soluble that there 
will be no fear of anything depositing unless the 
evaporation were carried to the very improbable 
density of 1.2. The importance of the subject, 
which may be judged from the fact that 1 ton of 
water is required per twenty-four hours per 1000 
indicated horse-power for make up, attracted con- 
siderable attention to the paper when read, and 
Mr. W. H. White and others expressed the 
hope that the author’s device would receive a prac- 
tical trial. This has been accomplished. 

Professor Lewes having perfected his process as 
far as was possible on a laboratory scale, Mr. a. i, 
Biles, the general manager of the Naval Construc- 
tion Works at Southampton, placed a crane boiler 
in the works at his disposal in order to try the 
practical effect of the process upon it, and after 
steaming continuously for a month with nothing 
but prepared sea-water, the boiler was, on Wed- 
nesday, September 18, opened in the presence 
of a representative gathering of gentlemen interested 
in the subject, when the interior of the boiler was 
found to be in perfect order, no trace of incrusta- 
tion or scale having been formed, the plates merely 
looking as if they had received the thinnest possible 
coating of lime-white. 

The feed water for the boiler was drawn from the 
River Itchen, a quarter of an hour before high tide 
each day, and on analysis proved to be practically 
pure sea-water, but contained besides much organic 
matter, which under ordinary circumstances would 
have given an excessively deleterious form of 
deposit. This water, having been stored in a large 
tank, was pumped a ton at a time into what Pro- 
fessor Lewes terms the ‘‘precipitator,” an egg- 
shaped vessel placed on end; into this water 
exhaust steam was periodically blown until the 
boiling point was nearly reached, when a packet of 
‘* precipitator powder,” already referred to, was 
added to the water through a small manhole in the 
top of the vessel. This, at once, threw down all 
the lime and magnesium salts present in the sea- 
water, in the form of a white flocculent precipitate. 
The vessel was then closed, and steam blown in 
until a pressure of 10 lb. was reached, and under 
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these conditions the precipitated constituents of 
the sea-water rapidly settled, leaving the liquid 
only slighly turbid, and this turbidity was got rid 
of by running the prepared water through an 
asbestos filter into the hot-well, from whence it 
was pumped into the boiler. The sea-water so 
treated contained nothing but sodium salts, which, 
like common salt, are very soluble, and will not 
deposit until evaporated to a density of 1.2, a point 
never approached except by the grossest careless- 
ness, being equal to over #5 on the salinometer. 

The advantages claimed for the use of this pre- 
pared water are that containing no lime salts, all 
incrustation is avoided, and the expense and wear 
to the boiler of scaling is done away with, whilst 
the removal of the magnesium salts present in the 
original sea-water, prevents the pitting and corro- 
sion of the plates. Zinc protectors are rendered 
unnecessary, and no distilling boiler for water for 
make-up has to be carried. As regards expense, it: 
is claimed to compare favourably with all other 
processes, being about one-fourth that of distilled 
water, and less even than the ordinary fresh water 
supplied at many ports. 

he density of the prepared water is less than 
the density of salt water, and as it is possible to 
evaporate it to a greater extent, the loss of heat by 
blowing off is very small. The exhaust steam used 
for heating the sea-water is all condensed and passes 
back with the prepared water to the hot-well, and, 
being itself at the boiling point, all waste of heat is 
avoided, whilst the salts present in the water pre- 
vent any action on the metal, thus making it better 
to use than distilled water, the high solvent action 
of which upon metals makes it undesirable in 
boilers. 

Amongst the gentlemen present at the inspection 
were Mr. W. H. Riley, R.N., representing the Ad- 
miralty, Mr. J. T. Milton, chief engineer surveyor 
of Lloyd’s, Mr. Dusantoy, representing the Union 
comeee Mr. Archibald Thomson, Mr. Gearing, 
and Mr. J. H. Biles, and the opinion was freely 
expressed that if the process gave anything like the 
results at high pressures that it had done at mode- 
rate ones it was destined to play an important part 
in the boiler practice of the future. 








THE OHICAGO EXHIBITION. 

To judge by the report of the Grounds and 
Buildings Committee which has just come to hand 
(it is dated the 8th arth the question of 
the site of the Exhibition has rot yet been decided. 
There are, or were when the report was issued, 
three sites under consideration, the Lake Front, 
the position originally proposed, Washington Park, 
and the West Parks, besides two other sites which 
the’ Committee appeared to consider less eligible. 
With regard to the Lake Front, certain difficulties 
seem to have arisen, and, besides, it was found that 
the expenditure for the necessary preliminary works 
would be excessive. The authorities of Washington 
Park were unwilling to surrender the use of that 
park, unless it were proved that no other suitable 
place could be found, while those of the West Parks 
were anxious to have the Exhibition on their 
ground, but, on the other hand, the Committee 
considered the position less convenient than either 
of the others. 

As an immediate decision was promised, it is pos- 
sible that as we write the matter has been settled. 
It is certain that there is no time to lose, and that 
if Chicago really means to have an Exhibition on 
the scale proposed, her citizens had better make up 
their minds where to put it. 

Not until the site has been approved, the plans 
prepared, and a guarantee fund of two millions 
sterling provided, can any steps be taken for the 
organisation of the Exhibition. These preliminary 
arrangements having been completed, the Presi- 
dent is to issue a proclamation announcing the 
Exhibition and inviting foreign co-operation. 
When it is remembered that France issued in 1884 
her invitations for 1889, it will be seen that the 
States have little time to spare between now and 
1893. Unless the necessary diplomatic formalities 
can be commenced early in the coming year, so 
that foreign commissions may get to work during 
the summer of 1891, America can hardly hope for 
the best possible representation of European 
industries, at all events, and if this cannot be 
obtained, would it not be wiser for the programme 
to be revised, and for America to be content with 
a national exhibition only ? 

It would, indeed, be a matter for regret if the 





opportunity for friendly national intercourse 
afforded by a great exhibition were to be aban- 
doned. Alike to the States, and to ourselves espe- 
cially, would the loss be great. Knowing the 
fashion in which our cousins beyond sea buckle to 
when they are once set to work, we do not doubt 
that they will be ready in time themselves, but we 
do doubt if they realise the fact that it is well to 
give foreign countries as long a time as possible for 
preparation. It is quite certain that individual 
firms will do little or nothing till the official organi- 
sation is complete, and it is equally certain that a 
good deal of time will be cut to waste in com- 
pleting it. 

It may reasonably be assumed that a Government 
Commission of some sort will be appointed, and 
that means a grant to be authorised by Parliament. 
Recent experience at Paris has shown that a much 
smaller sum is really wanted than used to be 
thought necessary, but it has also shown the need 
of official authority, and of, at all events, a mode- 
rate contribution from the funds of the State. 





THE WEATHER OF SEPTEMBER, 1890. 
Dr. JoHnson’s sarcasm that winter had swallowed 
up spring, and autumn anticipated summer, may be 
applied to this year. The winter was genial almost 
throughout and spring had little severity. The 
summer was more like autumn, and autumn, at 
least as far as September goes, has been more like 
summer. September commencing with cloudy 
misty weather, the air close, hot and quiet, changed 
to fine summerlike weather on the 3rd, an anti- 
cyclonic system having set in which did not pass 
away until the 16th, when the spell of fine quiet 
weather gave way to a rather unsettled period with 
thunderstorms, an equinoctial gale, and consider- 
able rain till the 23rd. 
‘* The wind was high, but that was nothing new, 
Nor more than usual equinoxes blew ; 
The sun already rom the scales declined 
Gave little hopes of better days behind.” 
Nevertheless, the weather again became fair and 
even summerlike, though somewhat hazy, till the 
close of the month under the régime of another 
anticyclone. The 26th, 27th, and 28th were close, 
warm days though mostly overcast. Summer heat 
has been most felt in September, while there have 
been no heavy rains. The mean pressure and tem- 
perature of the atmosphere, at extreme positions of 
the British Islands, to which the Isle of Man is 
central, were as follows : 














Mean | 
Mean Difference | Difference 
Positions. | Presgure. | from Normal. “Yl | from Normal. 
J | 
in. | in. deg. | deg. 
North 29.90 above 0.14 56 above 4 
South 30.17 | > 60 aad 
West 29.99 | + 13 59 - 4 
East 30.12 | 5, 24 59 ae 
Central 30.05 me 18 59 | = 3 


The distribution of rain in yx wore and amount 











is roughly represented by the following results : 

| Difference 
Places. Rainy Days. | Amount. | tom Normal. 

in. in. 
Sumburgh .. 18 3.35 less 0.11 
Scilly... 9 1.07 » «2.68 
Valencia ‘a 19 8.02 » 1.85 
Yarmouth .. os 9 1.16 » 201 





The daily general directions of the winds over 
these islands, computed for frequency with and 
without the estimated force, give a resultant from 
S.W., which the mean distribution of atmospherical 

ressure confirms. As the normal resultant is 

. by S., the inference would be that warmer 
winds have prevailed. Accordingly the mean tem- 
perature 4 nee to have been 3 deg. above the 
average. ikewise excessive rain might be in- 
ferred, but the fact is that the rainfall was nearly 
normal in the north of Scotland, considerably in 
defect on the west of Ireland, and less than a third 
of the usual quantity in England, where also the 
rainy days were few in number. Thunderstorms 
occurred in the east and south of England on the 
19th, 20th, 21st, and 23rd. The highest tempera- 
ture, 83 deg., was reported at Llandovery on the 
6th ; the lowest, 31 deg., at Glenlee on the Ist. 
The seasonal fall of temperature was not apparent, 
as the month ended as warm or warmer than it 


Atmospherical pressure was high, as is commonly 





the case when the rainfall is small; highest, 
30.55 in. on the 26th, though 30.5 on the 7th; 
lowest, 29.0 on the 20th. Where the mean pres- 
sure most exceeded the normal value, the rainfall 
was most in defect, the air was clearest, and there 
was the most sunshine. The equinoctial gale made 
its appearance on the morning of the 20th off 
Valentia, barometer down to29in. By next morn- 
ing it had got to the north-west of Ireland, baro- 
meter 29.1; and by the next morning it was further 
northward, and dying out, the barometer being 
only 29.4. It thus travelled slowly along the 
west coast of Ireland, giving strong 8.E. to S.W. 
winds to these islands. Winds from S. to 8.E. 
were rather frequent for that direction. Reckon- 
ing by the weather notations clear days ranged 
between 11 in east England and 3 in west Ire- 
land ; overcast between 19 in the west and 10 in 
the east. From the 5th to the 9th inclusive mist 
prevailed in all parts. From the 6th tothe 14th 
inclusive little or no rain fell anywhere in these 
islands. This is evidence in favour of most sun- 
shine for east England, and the sunshine recorders 
declare that this was the case. During the four 
weeks ending the 27th, the duration of bright 
sunshine, estimated in percentage of its pos- 
sible amount, was for the United Kingdom, 
39; Channel Isles, 55; east England, 51; south 
England, 48; south-west England, 43; central 
England, 42; north-east England, 41; east Scot- 
land, 38; north-west England, 34; west Scot- 
land, 33; south Ireland and north Scotland, 
31 ; north Ireland, 25. The week ending the 13th 
had more sunshine than any week since April 5th. 
In these islands, with their districts of dense popu- 
lations, with highly artificial manners of living, it 
is abundantly evident that excessive cold is the 
most fatal state of temperature to health, intense 
heat the next most fatal, moderate thermal condi- 
tions of the atmosphere, say 55 deg. to 65 deg., are 
favourable to health and conducive to comfort and 
pleasure. The summer has been comparatively 
cool, with few or no spells of prolonged heat. 
During June the death rate in the metropolitan 
area was as low as 16 per 1000 per annun, it 
attained to 21 in August, and declined to 17 in 
September. These figures give a very favourable 
indication of the public health. As regards agri- 
culture the weather of the past month has been as 
favourable as could be desired. 





NOTES. 
PHOTOGRAPHING PRovEctTILES IN Motion. 

Some months ago we drew attention to the 
very interesting experiments of Messrs. Mach and 
Salcher, who succeeded in photographing bullets in 
their flight. These experiments have recently 
been repeated with larger weapons, and the results 
previously obtained fully confirmed. To obtain a 
photograph the camera is arranged at one side of 
the line of fire, and as the shot passes a fixed point 
it causes the discharge of a Leyden jar, the light 
from which is sufficient to allow of a photograph 
being taken. No results of any importance are ob- 
tained till the velocity of the shot exceeds that of 
sound. But at higher speeds than this the photo- 
graphs show that a wave of compression precedes 
the bullet in its flight. The shape of this wave 
is an hyperboloid of revolution with the apex 
of the hyperbola some little distance in front of 
the shell. Behind the shot a conical wave is 
formed, the angle of which is less the greater the 
velocity of the shot. If the semi-vertical angle of 
this cone is a the velocity of the shot is said to be 
_ velocity of sound in air 


sin a 





Armour-PLatE TRIALS IN AMERICA. 

Last week we briefly noticed the results of the 
armour-plate trials in America. We have since 
received an accurate and detailed report which 
shows conclusively that the compound plate of 
English manufacture signally failed as compared 
with the others. The trial was very severe, but 
there is no reason to believe that it was not con- 
ducted with perfect fairness, or that the results can 
be disputed. The tests took place near Annapolis, 
on September 18 ; there were three plates, namely, 
the Schneider steel plate, the nickel-steel plate, and 
the Cammell compound plate. The gun was a 6-in. 
rifle, constructed expressly for the trial, and had a 
length of 35 calibres. The initial velocity was fixed 
at 2075 ft. a second, using a charge of 44} lb. of 
powder. The projectiles were manufactured by 
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Holtzer and Co. at Unieux, France, and were of 
forged steel with points of chrome steel. They 
weighed 100 Ib. each. The plates, each mea- 
suring 8 ft. by 6 ft. by 10$in., were placed in 
an are of acircle with the gun in the centre, the 
distance from the muzzle of the gun being 28 ft. 
Each plate was fired at in rotation, the programme 
being to aim at each corner in succession and 
finally at the centre. It will, however, be less 
confusing if we give the results obtained from 
each plate separately, instead of following the 
order of the shots. The Schneider plate was first 
ierced at the lower right-hand corner, the pro- 
jectile being imbedded to a depth of 14 in., that 
is perforating the plate completely. There were 
no cracks and the disturbance did not extend 
more than 2 in. from the sides of the hole. 
A shot on the lower left-hand corner went just 
about through the plate, but the projectile re- 
bounded and was found under the muzzle of the 
gun, A third shot, at the upper right-hand corner, 
was similar in effect to the second. A fourth shot, 
at the remaining corner, pierced as far as the 
others and broke up, the rear portion bounding 
back. The nickel-steel plate, also made at Creusdt, 
was similarly attacked. The first shot extended 
right through the plate, but was plugged with the 
shot, the rear portion of which broke off. The 
second blow also penetrated the plate; the rear 
end of the projectile protruded 2} in, from the face 
and the point 44 in. through the back. The 
third shot was imbedded nearly its entire length 
in the plate, projecting about 3 in. back and 
front. The fourth projectile broke up, the point 
being just through the further side of the plate. 
The two plates were practically unaffected by the 
trial except locally, that is, though pierced by each 
shell there were no cracks connecting the holes 
together. A fifth shot will be fired at the centre of 
each with an 8-in. gun, The trial of the Cammell 
or Wilson compound plate began at the lower right- 
hand corner. The projectile went right through 
the target, splintering off the face of the plate 
around the hole, making a depression like a soup- 
tt about 3 in. deep, and very irregular. Three 
arge cracks and several smaller ones were seen, 
extending in two instances as far as the edge of the 
plate. The second shot broke up and passed into 
the backing, the whole plate being cracked between 
the two points of impact. The lower half of the 
target was wrecked and broken, the cracks extend- 
ing to both edges and the bottom, while the steel 
face was much scaled off. The third shot, at the 
right upper corner penetrated the plate completely 
and passed through. The corner was a mass of 
deep cracks, seeming to extend clear through. 
When the fourth shot struck it seemed as though 
a volley of grape and shrapnel had been fired from 
the plate. The whole top of the plate was dis- 
mantled, the steel face from the upper holes being 
<r gone. Several slabs, from 2 in. to 4in. 
thick, lay on the ground between the muzzle of the 
gun and the face of the plate. It was considered 
unnecessary to carry the test of this plate further. 


METALLURGY IN THE SOUTHERN STATES. 


Now that the members of the British Iron and 
Steel Institute are holding high festival in the 
United States, it is interesting to recall the fact 
that the American Union has become the first 
iron-producing country in the world. This proud 
position was long held by Great Britain; but the 
rapid growth of American capital and population, 
the vast extent of the United States, and their 
abounding stores of natural wealth, have all told in 
favour of American metallurgical pre-eminence, 
which has now become an accomplished fact. We 
have omitted to notice one circumstance which has 
largely contributed to the change which has taken 
place, we refer to the great progress which metal- 
lurgical industry has made in the Southern States 
during the last ten years and even during the last five 
years. By the Southern States we mean Alabama, 
Tennessee, Virginia, West Virginia, Kentucky, 
Georgia, Maryland, Texas, and North Carolina. 
These nine States produced between them 342,537 
tons of iron in 1885. In 1886 the total was carried 
to 415,528 tons ; in 1887, to 445,226 tons; in 1888, 
to 485,852 tons; in 1889, to 744,610 tons; and in 
1890, to 961,966 tons. Each year closes, it should 
be observed, for the purposes of the comparison at 
June 30; it is this arrangement which enables 1890 
to be brought into the calculation. The progress 
achieved in connection with southern rill is 
especially observable in Alabama, which made 





463,451 tons of iron in 1890, as compared with 
364,346 tons in 1889, 169,696 tons in 1888, 146,280 
tons in 1887, and 118,186 tons in 1886. So confi- 
dent are Alabama iron men of the future industrial 
greatness of the State that some of them think 
that it will displace Pennsylvania, which has 
hitherto been regarded as the great American 
metallurgical State par excellence. But the produc- 
tion of iron in Pennsylvania in 1889-90 having 
been 2,546,501 tons, as compared with an output 
of 463,451 tons in Alabama, it is clear that Penn- 
sylvania will still take a great deal of beating, An- 
other important southern metallurgical State is Ten- 
nessee, which attained an output of 143,693 tons in 
1889-90, as compared with a production of 79,144 
tons in 1884-5, The production of Virginia had also 
increased to 166,461 tons in 1889-90, as compared 
with 74,627 tons in 1884-5. On all sides southern 
metallurgy is making progress, although only just 
a beginning has been made at present in Texas and 
North Carolina. As a result of the great advance 
which American metallurgy has been making during 
the last five years, the importation of foreign iron 
and steel into the United States has very sensibly 
declined. In the first half of 1887 these imports 
amounted to 960,649 tons ; in the first half of 1888, 
to 472,089 tons ; in the first half of 1889, to 404,591 
tons ; and in the first half of 1890, to 314,969 tons. 
Great as the consumptive powers of the Ameri- 
cans undoubtedly are, the enormous strides 
which have been made in the production of 
native iron have had the effect of squeezing 
foreign iron and steel more and more on one side 
since 1885, and there appears a prospect of its 
finally being got rid of altogether, except as re- 
gards small quantities of special descriptions which 
enjoy a practical monopoly, The basis of the 
metallurgical industry of any country is the quan- 
tity of pig which it makes ; and in this respect the 
Americans have been making marvellous advances 
every year since 1886. In that year they made 
2,954,209 tons of pig; in 1887, 3,415,210 tons; in 
1888, 3,382,502 tons; in 1889, 4,100,995 tons ; 
and in 1890—that is, in the twelve months ending 
June 30, 1890—5,109,737 tons. The production 
has thus almost doubled itself during the last five 
years ; and notwithstanding this extraodinary re- 
sult there have been no important accumulations of 
stocks. Upon the whole everything appears to show 
that American metallurgical progress rests upon a 
solid and substantial foundation. It is one thing fora 
country to produce so much pig, or so much iron, 
and anotherthing to dispose of it ; but the Americans 
appear to have accomplished both results, and they 
may look accordingly with confidence to the course 
of events in the future. Many cirumstances, of 
course, tell in favour of American metallurgy besides 
those at which we have already glanced. In the 
first place the cheaper rates of interest now ruling 
in the United States are calculated to encourage 
enterprise of all kinds, and especially railroad enter- 
prise. In the second place, there is not likely to be 
so much difficulty in future in regard to supplies of 
labour ; and, in the third place, the extension of 
railroads in the Southern States not only supports 
the demand for railroad iron, but also facilitates the 
delivery of metallurgical products of all kinds to 
remote and formerly inaccessible districts. 


Tur RECEPTION OF THE IRON AND STEEL INSTITUTE 
at New York. 


The members of the Iron and Steel Institute have 
had a magnificent reception at New York, according 
to cable advices, Upwards of 500 British and 
German metallurgists were present at Chickering 
Hall on Wednesday, when Mr. Andrew Carnegie, 
on behalf of the American scientists, extended a 
cordial welcome. By graceful reasoning he sought 
to show that the visitors could claim hospitality and 
kinship by virtue of the gratitude Americans owed to 
European inventions, which enabled them to baffle 
competition. The development of the iron and 
steel industries was due to our Bessemer, Siemens, 
and Gilchrist. The only things that the visitors 
would find new in America were improvements in 
mechanical and civil engineering—in the sinking of 
pneumatic tubes, in bridge construction, and the 
building of railways. Every manufacture would be 
open to them. There would be no bitter antago- 
nism in the search for scientific accomplishment 
and its last attainment—truth. All would benefit. 
Modesty however soon gave way to characteristic 
Americanism. We do not complain. Without the 
Americanism we question if the welcome would 
have appeared sincere, When, a hundred years 





hence, was celebrated the centenary of the visit, how 
tty, he remarked, they of to-day would seem. 
hen the inhabitants would number 400,000,000 
and they would be able to take a three days’ trip to 
Europe by an electric motor. ‘‘ Twice welcome to 
the shores of the new land,” said he in conclusion. 
Sir James Kitson, after a passing reference to his 
having to acknowledge welcomes at Budapest and 
Paris in languages he did not understand, said 
he was glad to be welcomed in the mother tongue. 
His one regret, and we fancy it will be universal, 
was that Sir Henry Bessemer had, by reason of 
health considerations, to relinquish with reluct- 
ance the idea of making the voyage. Having com- 
limented America on greater production than 
ritain, and on her educational advancement, he 
spoke of some of the past presidents of the Insti- 
tute—the Duke of Devonshire, Sir H. Bessemer, 
Sir Lowthian Bell, and concluded with what may 
be regarded as an axiom: ‘‘ The world must have 
iron and steel, and that nation is the wisest who 
consumes the most.” The members afterwards had 
an excursion up the River Hudson, which at this 
season of the year, with the trees clad with foliage 
in golden and russet hues, is most beautiful, and 
gave the visitors an indication of the scenery of 
America, We understand that Sir Frederick Abel 
has been unanimously elected President for the next 
two years. The session was commenced on Wednes- 
day, when a paper was read by Mr. Henry M. Howe 
on ‘*' The Bessemer Process,” and by Mr. Jas. Garley 
on ‘f The Development of American Blast Furnaces.” 
The meetings in connection with the great inter- 
national congress may, however, be said to have 
commenced on Monday with the session of the 
American Institute of Mining Engineers. Mr. 
Abram 8. Hewitt, the President, who, we regret 
to hear, has since become indisposed, welcomed the 
strangers, of which a large number were present, 
remarking on the benefit to society of the engineers’ 
work by their unveiling the riches of the earth and 
making labour easier and more productive. The 
proses read included ‘‘ The Iron. Mountain Mine,” 
y Mr. William Potter, of St. Louis; ‘‘ American 
and Foreign Practice with the Diamond Drill,” by 
Mr. W. F. Durfee ; ‘‘ Explosions from Unknown 
Causes,” by Mr. Bayle. These were read on 
Monday night, and the following on Tuesday : 
‘*¢ The Physical and Chemical Equations of the Open 
Hearth Process,” by Mr. H. H. Campbell, Steelton, 
Penn.; ‘‘The Electric Transmission of Power in 
Mining Operations,” by Mr. H. C. Spaulding, 
Boston, Mass.; ‘‘ Water Gas in Europe,” by Herr 
EK, Blass, of Essen; ‘‘The Treatment of Silver 
Ores from the Comstock Mine, Nevada,” by Mr. 
Hodges, Boston ; ‘‘ Recent Improvements in 
German Steel Works and Rolling Mills,” by Mr. 
R. M. Daelen, Dusseldorf. Germany; ‘‘ American 
Rolling Mills,” by Mr. Hunt, Chicago; ‘‘Ma- 
chinery for the Charging of Heating and Melting 
Furnaces,” by Mr. Wellman, of Thurlow, Penn.; 
‘The Copper Resources of the United States,” 
by James Douglas, Jun.; ‘*The New York 
Aqueduct,” by Mr. A. Fetley; and ‘‘The New 
Iron Breaker at Dufton, Pennsylvania,” by Mr. 
Eckley B, Coxe. Mr. Abram S. Hewitt was pre- 
vented by illness from delivering his opening address 
on Wednesday ; but copies of it were distributed. 
One point in it, which said ‘‘ The time is approach- 
ing when capital and labour will be joint owners of 
their productions,” excited considerable comment. 
We hope in future issues to give a full report of 
the proceedings of the various societies. 


Tue ASSESSABLE VALUATION OF THE ForTH 
BRIDGE. 


The question of the valuation of the Forth Bridge 
upon which the railway company ought to pay 
assessment, was decided in the Court of Session on 
Monday, but the decision is only provisional and 
may be subject to revision in another year. There 
were several points involved. Jt was contended, in 
the first place, by the railway company that the part 
of the bridge between the low-water marks on the 
respective shores should not be assessed. The duty 
of the assessor, it was pointed out, was to put a value 
upon ‘‘all lands and heritages.” In the absence of 
precedents the law agent took the jurisdiction of 
the sheriff or county judge as defining the Lastepaceal 
and it ended in their case with the high-water mark. 
From the valuation, therefore, 5300/,, the value of 
seventy-nine chains, should be deducted. This 
idea, of course, would mean that all bridges were 
to be excluded, and Lord Kinnear, before whom 
the case came, said he had no difficulty in de- 
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ciding that the bridge was a heritage in Scotland. 
The circumstance that a portion of the bridge 
was supported on piers below low-water mark 
was not sufficient reason for excluding that 
portion. The next point was as to the amount 
of valuation or the method by which the amount 
was fixed. Mr. Munro, the assessor of canals and 
railways, made up his valuation on the principle of 
taking the minimum annual sum which the North 
British Railway Company are bound to pay under 
the Forth Bridge Railway Act—that is, 40,000/.— 
and deducting from this (1) proportion of rates and 
taxes estimated at 1500/.; (2) general charges, 
1000/. ; and (3) tenants’ profits at the rate of 33} 
per cent. of the annual sum, 12,5001. This left the 
net value of 25,0001. The county authorities con- 
sider that instead of the valuation being based on 
the amount the North British Company have to 
pay under the Forth Bridge Railway Act, conside- 
ration should be had rather to the amount the 
Forth Bridge Railway Company secure for the use 
of their railway, which, of course, meant the in- 
clusion of the profit of the North British Company, 
the tenant, as the North British Company forms a 
part of the Forth Bridge Railway Company. If 
this latter question were to be raised his lordship 
said the North British Railway Company would 
require to be called. He was not satisfied that the 
assessor had gone wrong in the principle adopted. 
If the bridge was not let then the only method of 
valuation was to take the traffic receipts. He could 
not ascertain these because the bridge had not been 
long enough in operation to ascertain what the 
year’s receipts would be. Next day, however, in 
the same city of Edinburgh, the chairman of the 
North British Railway Company told the share- 
holders that the bridge was already earning almost 
enough to pay the full dividend on its cost, so 
that no fear need be entertained that either they 
or any of the guaranteeing companies would be 
called upon to make up any deficiency in their 
guarantee. The assessor took the sum the North 
British Company were bound to account for as if 
these were the proved receipts of the undertaking. 
This arrangement, which may be tentative, and 
will probably be the subject of a future appeal 
to law, was approved by the judge, even 
on principle, because, as he remarked, the 
principle of valuation prescribed by the statute 
was not that the entire revenue of heritable sub- 
jects should be taken, but that the entire revenue 
should go to the owner, and if the owner happened 
to be occupant then he was entitled to the deduc- 
tion which the tenant would take as if the subjects 
were under lease. The third point had reference 
to the relative amounts upon which each county 
and burgh had a right to assess. The Island of 
Inchgarvie complicated the question. It is in the 
centre of the Firth. Thus far it has not been very 
valuable to any county ; but for ten years it has 
been included in Linlithgow. They, therefore, 
claimed that as the island is the outermost border 
of their shire the bridge was in their county to that 
point, and that they also secured half of the north 
cantilever of the bridge spanning the channel from 
Inchgarvie to Fifeshire. The latter county claimed 
the island and the south cantilever spanning the 
channel thence to Linlithgow. The burghs on the 
boundaries of course took sides with the respective 
counties. The judge approved the action of the 
assessor in dealing with the case on the same 
principle as a ferry, practically halving the value. 
The assessor had allocated the value as follows: 
Fifeshire, 1 mile 724 chains, 10,3541.; Linlithgow- 
shire, 1 mile 50 chains, 8939/1. ; Dunfermline, in 
Fifeshire, 1 mile 15$ chains, 65271.; Inverkeithing, 
in Fifeshire, 66 chains, 4432/.; and South Queens- 
ferry, in Linlithgowshire, 19 chains, 12751. His 
Lordship, however, added that if the counties were 
at issue, they must have it decided in another action 
in which the question could be determined after 
considerable inquiry. 

A New Meat Cuoprrr.—A new meat chopper for 
domestic use, and also for the trade, is being introduced 
by Mr. Thomas Williams, Jun., of Smithfield Works, 
Gee-street, Goswell-road, London. It is distinguished 
by the fact that the meat is cut by an action like a pair 
of scissors, and is not torn apart; neither is it ground 
into a greasy pulp. The forcing screw feeds the meat up 
to a knife with eight radial blades, revolving between a 
fixed two-bladed knife and a cutting plate of novel con- 
struction. The plate has a number of grooves converging 
towards a central aperture, the ribs between the grooves 


having sharp cutting edges. The work is excellently well | i 


done, and most yay A medium-sized machine will 
produce 4 lb. of filled sausages per minute. 





THE LATE MR. THOMAS NELSON. 

WE regret to have to record the death of Mr. 
Thomas Nelson, of Friar’s Carse, Dumfrieshire. He 
was a self-made man, who by his indomitable will and 
unwearying industry raised himself to the position of 
one of our largest railway contractors. 

His early occupation in Carlisle as a builder and 
marble mason was too cramped an employment for his 
active mind, and he entered on a most successful 
career as arailway and dock contractor, working, to 
begin with, under the late George Stephenson. The 
North-Eastern Railway Company at this period were 
rapidly extending their system, and great contidence 
was placed in Mr. Nelson by their late engineers, 
Messrs. T. E. Harrison and Robert Hodgson, and for 
them he made many miles of line. The following is a 
short list of the contracts he successfully carried out : 
Elizabeth Dock, Maryport; Silloth Railway and Dock; 
Loch Ken Viaduct ; Portpatrick and Stranraer Rail- 
way; Arnside and Furness Railway; and for the 
North-Eastern Railway the Castleton and Grosmont, 
Whitby and Pickering, York and Doncaster, Ferry 
Hill, Selby new lines and station, Leeds and Wetherby, 
Knaresborough and Boroughbridge, Castle Eden and 
Stockton lines. He also made the Marsden Tunnel, 
between Leeds and Manchester, for the London and 
North-Western Railway, and at a later date in con- 
junction with his sons, Mr. T. B. Nelson (since deceased) 
and Mr. John Nelson, large contracts were carried out 
for the London and North-Western Railway, amongst 
which may be mentioned the Bletchley and Roade line, 
Birmingham new station, and for the trustees of the 
Marquis of Bute, the new docks at Cardiff. 

Mr. Nelson was mayor of Carlisle, for which town 
he always evinced the greatest interest, contributing 
largely to several of the town improvements, notably 
the Nelson Bridge. He was beloved by all who knew 
and worked for him, the thorough manner in which 
he carried out his work, and his ready resources in the 
various engineering difficulties which occurred during 
the various contracts he undertook, having gained for 
him the confidence of all the numerous engineers with 
whom he was associated. He died at Friar’s Carse, 
Dumfriesshire, at the age of eighty-three, having 
earned the friendship and respect of many friends in 
the county where he lived. 





THE EDUCATION OF AN ENGINEER. 
To THE Epitor oF ENGINEERING, 

Sir,—After reading your excellent leader and subse- 
quent correspondence on the above subject, an idea (which 
is perhaps as old as Adam, but new to me) occurred to 
me, which seems to offer a solution of the problem as to 
the best course of study and practical work for a student 
of engineering. It seems agreed that the more theory 
and practice can be followed side by side the more nearly 
do we approach the ideal form of an engineer’s education, 
but it is seldom possible, under existing systems, to ap- 
proach this ideal without as it were falling between 
theory and practice. I would suggest that one of the 
large firms who are in the habit of taking premium ap- 
prentices should establish within easy distance of their 
works a residential training college or school, on the hasis 
of the medical schools attached to some of the large 
metropolitan hospitals. Here the apprentice could live, 
attend the works, take his meals (that alone would fill a 
want), and in the evening classes could be held, or he could 
pursue his studies as best suited him, with the aid of a 
staff of instructors or professors. An inclusive fee could 
be charged per annum, which would defray the expense 
of tuition, board, and lodging, and if well managed there 
is no reason why such an institution should not pay its 
way and at the same time provide a thoroughly useful 
education at a moderate cost to the student. 

Could not one of our great firms be induced to see that 
such a system would provide them with more uniformly 
efficient subordinates than the present ? It could be tried 
at first on a small scale without much outlay, and the 
large premiums charged by some firms would surely 
more than cover the cost at which an apprentice could be 
educated, boarded, and lodged on this plan. This seems 
more or less to embody the principles aid down in your 
article and by your correspondent ‘‘Ohm.” 

Yours obediently, 
October 1, 1890, CANTAB, 








THE THERMODYNAMICS OF THE AUTO- 
MATIC VACUUM BRAKE. 
To THE Eprtok oF ENGINEERING. 

Srr,—Our letter in your issue of August 22 did not 
pretend to give more than a short résumé of our complete 
paper on the above subject, and we took care to express 
the hope that those of your readers who might wish to 
verify our arguments would refer to the original articles. 
We think we were at least entitled to expect as much 
from a scientific correspondent like Professor A. C. 
Elliott, but unless we are much mistaken his letter in 
your issue of August 29 was written solely after perusal 
of our résumé. ad he studied the original paper he 
would have been better able to appreciate our reasons for 
stating that it isimpossible for atmospheric moisture to be 
deposited and accumulated within the automatic vacuum 
brake apparatus under any circumstances whatever. This 
is, in fact, and always has been, our real contention, 
which we are prepared to defend ; but we are not respon- 
sible for the conclusion which Dr. Elliott has incorrectly 





attributed to us, ‘‘ viz., that moisture can in no circum- 
stances be ‘condensed’ from the atmosphere.” In the 
first place we are only concerned with what goes on 
within the brake apparatus ; and, in the second place, we 
have already shown that when the apparatus is exhausted 
in order to release the brake, the contained air is so 
greatly cooled by the adiabatic expansion that some of its 
vapour is condensed in the form of a cloud, which is cut 
off from the metal surfaces by a layer of cloudless air, 
and quickly evaporates without depositing a particle of 
moisture within the apparatus. We also showed that the 
current of air which is continually leaking through the 
brake apparatus whilst a train is running, expands ap- 
proximately isothermally, and therefore without the con- 
densation of any of its vapour taking place. Professor 
Elliott has devoted the greater part of his letter to an 
inquiry into the cooling effect due to the evaporation, 
within the apparatus, of mist carried in with this current 
of air, a point of so little importance that we did not 
think it worth consideration in our — paper ; and 
we venture to say that had Professor Elliott himself con- 
sidered the point more carefully and more practically, he 
would not have committed himself to a conclusion which 
we will presently show to be untenable. 

Turning now to the opening sentence of your corre- 
spondent’s letter, we are indebted to him for his compli- 
mentary remarks, though sorry to find that he thinks our 
letter ‘* not quite free from attribution of motive.” As 
we have done our best to treat this question throughout 
in a scientific and practical spirit, and to state our con- 
clusions in clear and unmistakable language, we hope to 
survive Professor Elliott’s censure for having protested 
against wilful misrepresentation. 

We were amused to read that we follow Professor Elliott 
in his opinion that most of the water comes backwards 
from the ejectors. He seems not to be aware that many 
of the railway companies have known this for a long 
time, and have taken precautions to prevent the water 
from getting back; consequently, as has been pointed 
out, only seven of the thirty-one companies using the 
automatic vacuum brake have now any difficulty from 
either water or ice. Professor Elliott says he agrees with 
us that in many cases the design and arrangement of the 
fittings might be improved, and goes on to say ‘‘ there is 
no necessary reason why the ejector nozzles should not be 
set vertically downwards so as to drain naturally ; and 
the stand pipes and drip trap made big and brought 
close up to the firebox.” Suggestions of this kind are, 
we think, not calculated to remove that distrust of theo- 
retical teaching which practical men are so often heard to 
express. It is not only the liquid water which passes the 
stop back valves that does the mischief, but the vapour 
from the steam valves, which is sucked through the stop 
back valve and condenses in the main train pipes ; for the 
steam valves of the ejectors cannot be expected to refiain 
tight for any length of time. Now water vapour or steam 
would pass into the train pipe rather more readily if the 
ejector nozzle were set vertically downwards than if it 
pointed vertically upwards. A practically efficient means 
of keeping steam from entering the main train pipe is as 
follows: Instead of there. being only one stop-back valve 
between the ejector and the vacuum pipe, two vertical 
valves are provided, separated by an Bi, Py This air- 
lock is made to communicate with the atmosphere by a 
small valve, the ball of which falls off its seat as soon as 
the ejector ceases to work. If, therefore, the valve next 
the vacuum pipe be leaky, the only consequence is that 
atmospheric air from the air-lock is drawn into the train 
pipe. No steam can possibly enter the air-lock, because 
the delivery from the ejector passes into the smokebox, 
where there is always a low vacuum, and consequently if 
the stop back valve next the ejector were leaky, a current 
of air from the air-lock would sweep any steam into the 
smokebox. When the ejector is at work the air-lock 
becomes part of the main train of pipe ; but there is then, 
of course, a strong current of air from the train which 
would effectually prevent any steam from leaking back. 

In your correspondent’s letter to the Scots Observer for 
March 22, 1890 (a copy of which we have obtained), he: 
says, referring to the use of the ejector, ‘‘ The air of the 
partial vacuum is thus brought into direct and almost 
continuous contact with steam; the main source of the 
moisture therefore stands revealed.” It seems astonish- 
ing that Professor Elliott should have so completely lost 
sight of the important influence of the air current. There 
is no more reason why steam from the ejector should 
diffuse into the brake pipes against this air current, than 
that the salt of the ocean should diffuse up a river against 
the current of water which flows down. Then, as regards 
the position of the drip valve, which Professor Elliott re- 
commends should be ‘ brought close up to the firebox,” 
surely your correspondent must have forgotten that, 
especially in a vacuum, water distils from hot surfaces 
and condenses in cold places ; so that it would be almost 
better to remove the drip trap altogether than to place it 
in a hot position, for steam —— into the brake appa- 
ratus would condense anywhere rather than in the trap. 

We now come to the point which your correspondent 
has raised concerning the influence of moisture which may 
be suspended in the atmosphere. If we read his letter 
correctly, he agrees with us that so long as the weather 
remains fine and the air free from mist no atmospheric 
vapour will condense and accumulate in the brake appa- 
ratus, even if the atmosphere be saturated with vapour. 
But if the moisture of the atmosphere be partly in sus- 
pension, in the form of rain or mist, this rain or mist 
being drawn into the partial vacuum of the brake appa- 
ratus will evaporate, thereby absorbing heat ; and accord- 
ing to Professor Elliott the quantity of heat absorbed from 
the air in the apparatus oro under certain conditions, be 
so great as to bring down the temperature of the internal 
air far below that of the external atmosphere, and in these 
circumstances Professor Elliott says that moisture will 
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continuously accumulate, 
correspondent are diametrically op 
us examine the reasoning which 
them. 

He says, ‘‘ When a vacuum-fitted train experiences a 
shower, passes through a zone of Scotch mist, or is con- 
tinuously soaked during a wet day, inward air leakage 
is not only saturated with moisture, but of necessity 
mechanically carries and sucks into the apparatus a large 
proportion of suspended moisture, say, 10 or 20 per cent. 
on occasion.” Per cent. of what? Of the vapour of 
saturation, or of the air plus vapour? If we read on, we 
get no information on this point until we come to his 
calculation, and there we find Professor Elliott taking the 
suspended moisture in misty or rainy air to be actually 
10 or 20 per cent. of the total weight of the air plus 
vapour! That is to say, at 40 deg. Fahr., the suspended 
moisture in the atmosphere during rain or mist may 
amount to nearly forty times the weight of the vapour of 
saturation. After all, where do mist and rain come from? 
Are they not atmospheric vapour condensed | the cool- 
ing of the atmosphere itself, and therefore limited in 
amount by the quantity of vapour which the air can take 
up? Nowif the temperature of the atmosphere were to 
fall from 72 deg. Fahr. to 40 deg. Fahr. (.¢e., froma 
summer to a winter temperature) suddenly, the weight 
of the vapour condensed into rain could only be twice 
that of the vapour of saturation at the lower temperature. 
This would amount to about 1 per cent. of the total 
weight of air plus vapour, and Professor Elliott tells us 
that ‘‘ it the air contain less moisture of supersaturation 
(sic) than 1 or 2 per cent. the temperature of the partial 
vacuum will fall below that of the external air; but in 
the last case no moisture will accumulate.” So that with 
the help of a little practical common sense, your corre- 
spondent’s own estimate proves that the vacuum brake 
has nothing to fear from rain or mist. Nothing like 
even 1 per cent. of suspended moisture calculated on the 
total weight of the atmosphere could, however, exist in 
the air except in a deluge of rain, and we should like to 
have your correspondent’s authority upon which he based 
his estimate of 10 or 20 per cent. 

But there is another way of looking at the matter. With 
a total leakage area in the brake apparatus exceeding .05 
square —— the area of a round hole about 3 in. 
in diameter—the small ejector cannot maintain the re- 

uired vacuum. We have, therefore, to consider where 
this leakage takes place, and ascertain how much, if any, 
rain could be drawn in. One way of looking at the ques- 
tion is to suppose all the leakage occurring at one hole, 
and this hole fully exposed to the rain and receiving its 
own proportion of it. The total annual rainfall over any 
considerable tract of the British Isles does not exceed 
about 40 in. This depth of water on an areaof .05 square 
inch amounts to 2 cubic inches, or 1.154 fluid ounces, At 
the mean annual temperature of about 50 deg. Fahr., this 
quantity of water would be evaporated in less than ten 
minutes by the current of rarefied air leaking through the 
brake apparatus. This statement is not based upon 
calculation alone, but partly upon the results of experi- 
ments described elsewhere, one of which was made wit 
an actual train. If the brake can therefore deal with the 
whole annual rainfall in ten minutes, is it not absurd to 
suppose that any injurious effects could be produced by a 
mere mist or shower, or even by a day’s soaking rain? 

As a matter of fact, the main leakage area of the brake 
ges 3 is not exposed to rain, but is around the piston 
rods, which are underneath the carriages and completely 
shielded from rain. The only exposed parts of the appa- 
ratus are the pipes and couplings between the carriages. 

hese not only present surfaces which are round, and 
placed either vertical or sloping at high angles, and which 
therefore throw off water rapidly, but when a train is 
running these parts of the brake are generally shielded 
irom rain by the high ends of the coaches. 

It comes then to this, that the leaky parts of the brake 
apparatus are shielded from falling rain, and therefore 
the only form in which suspended atmospheric moisture 
could be drawn in would be a mist, composed of exceed- 
ingly fine particles, far less dense than the cloud produced 
in the brake pipes by adiabatic expansion of the air, and 
which experiment shows to evapora with great 
rapidity, so quickly does the chilled air take up heat from 
the metallic envelope. Professor Elliott does not seem 
to have grasped the fact that the capacity for heat of the 
brake apparatus is fully 3000 times that of the air con- 
tained within it ; and that the main train pipe is only 
2in. in diameter, and therefore in quite close contact 
with the whole of the contained air. And we are not 
sure that he has fully realised the great dryness of 
the expanded air. Every volume of air leaking 
into the brake apparatus expands to about 3.29 
volumes, Suppose the air on entering were saturated 
with vapour at 40 deg. Fahr., and that it con- 
tained a quantity of mist equal to 50 per cent. of the 
weight of vapour, no moisture could accumulate within 
the brake unless the temperature were to fall more than 


20deg. When Professor Elkiott has reduced to a reason- 
able figure his estimate of the amount of moisture sus- 
nded in the air in misty and rainy weather, has given 


ue consideration to the locality of the leakage area, has 
made a proper allowance for the great store of heat con- 
tained in the walls of the apparatus, and has fully realised 
the great dryness of the isothermally expanded air, we 
think he will find it necessary to modify his conclusion 
as tothe possibility of atmospheric moisture becoming 
Sones in the apparatus of the automatic vacuum 

rake, 

We note that Professor Elliott frequently refers to the 
suspended moisture in misty air as ‘“‘ moisture of super- 
saturation ” and ‘‘ vapour of supersaturation.” We think 
this is scarcely a correct use of terms. Aitken has shown 
that air cannot be supersaturated unless it be absolutely 





free from dust particles, and ordinary atmospheric air 
being never in this condition can never be supersaturated. 
If it were supersaturated the “‘ moisture of supersatura- 
tion ” would be vapour, and not suspended moisture, and 
could not absorb heat by evaporation within the brake 
pipes. In another place your correspondent says: “In 
virtue of the mere expansion of the leakage air its capacity 
for moisture increases according to the law of ial pres- 
sures.” Dalton’s ‘* Law of Partial Pressures,” we believe, 
expresses the solubility in water of the individual com- 
ponents of a mixture of gases confined over water, and 
unless we are greatly mistaken has nothing whatever to 
do with the weight of aqueous vapour which can exist in 


a given space. ours truly, 
' R. M. DEELEY. 


L. ARCHBUTT. 
Charnwood-street, Derby, September 22, 1890. 





SHEARING STRAINS ON WROUGHT-IRON 
PULLEYS. 


To THE EpiToR oF ENGINEERING. 

Sir,—I shall esteem it a favour if any reader will give 
mea simple rule for finding the shearing strain on the 
arms of a wrought-iron pulley, with one or more rows of 
arms. Also a rule for finding the strength and number 
of arms in a wrought-iron pulley. The diameter of pulley 
speed and horse-power to be transmitted being given— 
what factor of safety is it usual to allow. 

I am, yours truly, 
PULLEY. 





DR. EVERS’ STEAM AND PRIME MOVERS 
AND HIS CRITIC. 
To THE EpiTor oF ENGINEERING. 

Sir,—A few years ago you severely reviewed a work 
of mine on ‘“‘Steam and the Steam Engine.” After more 
than 100,000 copies had been sold (a striking evidence that 
it supplied a want) you thought proper to give me a cas- 
tigation on the same lines as your late review of ‘*Steam 
and Prime Movers.” You did not stop the sale; it is 
now as popular as ever, and two editions have since been 
called for. Your policy is very doubtful and almost 
seems to indicate an ulterior motive; my friends and 
thoughtful readers considered it ungenerous and out of 
place. Hencewhen my new book, now under consideration, 
was ready for distribution, I most distinctly told the pub- 
lishers that, not expecting fair play, they were on no 
account to send you a copy; but as under date October 
11, 1889, you acknowledge receiving a copy from some one 
unknown to me, I awaited tig review and most certainly 
have not been disappointed. Depend upon it the respect- 
ability of your paper is not enhanced by the violence of 
the reviewer’s attack. He and I are barbarously on une- 
qual terms in any contest ; my name is well known, he is 
anonymous. He can and has said what he likes; you 
have the right even to refuse the publication of this 
answer. It is not criticism, at least manly criticism, to 
take a microscope and search for blemishes, and then 


h | attribute every slip and small printer’s error to the igno- 


rance of the writer. He has examined my book, as one 
would a Greek text, for verbal accuracy. I had almost 
said inspiration too. 

I proceed to make a few observations on one or two 
points of the review of ‘Steam and other Prime Movers.” 

Others and abler men have dealt with his blunder 
**that when a stone falls no work is done.” They show 
clearly, at least ‘‘ F s=} M v2” does, that he has read the 
first page of Rankine, but not the eighteenth. So I must let 
that pass, but cannot resist pointing out that the very sig- 
nature ‘‘ F s=M v?” contains in itself the gist of the whole 
and if your reviewer only understood the formula he would 
not have written what he has in reply. His assump- 
tion of superiority in this correspondence is most charm- 


ing. 

The reviewer says, ‘‘ No prime mover at all other than 
the steam engine is considered.” This is distinctly an 
incorrect statement, on which there is no necessity for 
his gratuitous assumption of my ignorance and his own 
vast superiority. I hope presently to show that the 
reviewer's ignorance on daily matters is palpable and con- 
spicuous. 

The reviewer next airs his ideas on heat and sundry 
definitions in opposition to mine. Authorities can be 
produced for every word and line I have used, and none 
with a lower position than his favourite Rankine, who 
would be heartily ashamed of his pupil were he living. If 
we coasider for a moment the reviews given of Holmes’ 
Steam, Unwin’s Machine Design, and my old friend and 
pupil Mr. Ripper’s book—no fact is more apparent—that 
no one knows anything about heat and its kindred sub- 
jects but your reviewer—hence we must all take a back 
seat and wait patiently till he shunts us on the right 
track and gives us exact definitions andinstruction. His 
criticisms on my definitions and on heat are puerile, con- 
temptible, and not halfso smart as he thinke they are, 
For instance he says I say ‘‘ heat is a sensible condition 
of matter.” I should not be afraid to accept this, but the 
fact is, the reviewer quotes incorrectly, leaving out two 
words, and if he will give the whole of the four lines 
on page 2 it will be most plainly seen that his words are 
mere nonsense, in fact his observations are false to me 
and dishonest to himself. These observations partially 
apply to his remarks on inside negative lap, where I am 
only giving an ordinary class illustration ; these he knows 
have at all times to be well guarded, but what is said in 
the text is perfectly correct, so far as it goes; he has no 
right whatever to goon a step further and accuse me of 
error. 

We now come to a few points which show clearly that 
the reviewer has no acquaintance with current lectures, 
papers, and literature on steel. Nearly every maker of 





steel without exception refuses to coincide or agree in 
opinion with the 30-ton limits for boiler steel imposed by 
the Board of Trade, Lloyd’s, &c. 


Critic’s Words. 

*“We have the author's 
opinion that steel of from 
33 to 40 tons tensile stress 
is best adapted for boilers ; 
this hardly agrees with the 
opinions of the Admiralty, 
who are pretty extensive 
users of boiler steel, since 
they actually rejectany steel 
above 30 tons,” &c. 


Author's Words. 

‘The milder qualities 
only of steel are used for 
boiler construction. Steel 
of from 40 to 70 tons tensile 
strength is too hard, tough, 
and brittle, but that with a 
tensile strength of from 33 
to 40 tons appears to be best 
adapted for the purpose. 
With this strength it pos- 
sesses a sufficient amount 
of toughness and ductility 
for successful working.” 


Now although my words may possibly bear the inter- 
pretation of the critic, the whole context gives them a 
more distinctive meaning. I would ask, What on earth 
have I todo with the Admiralty? I am not responsible 
for their folly and stupidity in —s to so low a 
tensile strength as 30 for a maximum. have made a 
statement, and I adhere to it as perfectly correct; the 
best steel for boiler is that having a tensile strength 
between 30 and 40 tons. A few days ago I asked an 
Admiralty inspector, ‘‘ What is your limit of stress for 
boiler steel ?” His answer came promptly, ‘‘30 tons, but 
there is plenty of good steel up to 36 tons well adapted 
for the purpose; our limit is too low.” I regret not 
inquiring whether he had seen ENGINEERING for June 20, 
1890. Again, I wrote to a gentleman, one of our best 
authorities on steel connected with the famous Newburn 
Steel Works, asking the same question. The annexed is 
his reply : 

“Tam in receipt of your letter of yesterday. I saw 
the review in question, and if the book had been mine, 
I should have simply referred the writer of the said 
review to the nearest resort for imbeciles.* 

“His statement that the Admiralty reject steel above 
30 tons tensile strength for boilers is quite correct, but 
whether they are justified in so doing is another matter, 
as you will see that this puts a limit upon all our endea- 
vours to improve quality of material to meet the demand 
for increased pressure and reduction of weight. There 
are several makers of steel who can supply material 
giving 40 tons tensile strength better fitted for boilers 
than some of the 30-ton stuff.” 

Let your reviewer, if he continue his occupation, keep 
his eyes open, as to what is going on in the world, and 
not say ‘ after reading Dr. Evers’ book they (makers of 
boilers) will alter their unwise course of procedure.” He 
is the one unacquainted with the progress of steelmakers, 
not poor me. I distinctly charge him with garbling my 
statements, one has already been mentioned (heat 
sensible). He also does it to my remarks on rivetting, 
and in his ‘‘ one more extract and we have finished.” The 
rivetting is a class-room illustration and does well for the 
purpose ; but any one referring to it is not justified in 
suppressing part of the paragraph, all should be quoted. 
. The strength of double rivetting is 98 per cent. of the 
plate.” Charity says the slip is not difficult to make; 
my numbers are 100, 98, 76, they should have been 100, 
76, 56; your critic is welcome to all the sneers he can 
make on the point. Also in the extract where mile is 
written for hour it is quite obvious that had the whole 
paragraph been quoted his observation would have been 


pointless. The figure supplied and 
W x ; = depth or thickness x tension, 


give an illustration of a slip and misprint so plain, 
that all who run may read or correct it. In fact, 
the position of the seems to indicate that the 2 
has fallen out in setting. It is a poor miserable foun- 
dation on which to gird and gibe at me, and declare 
that one is utterly incompetent to write a promised volume 
on Applied Mechanics. I am sure the man is so anxious 
to have a dig at me, that he has overshot his mark, as if 
he were afraid that when the Applied Mechanics appears 
he would have lost his opportunity. If your critic will 
only attend the nearest science class for a few lectures on 
forces and strengths of beams, he will not be so ready to 
attribute faults to others, but will correct the equation 
as the figure itself does. 

Once more I accuse your critic of want of knowledge in 
his strictureson the calorimeter. ‘‘The next point” (Iam 
quoting from the review) ‘‘calling for notice is a most 
extraordinary use of the word ‘calorimeter.’ A calori- 
meter is generally understood to be an apparatus for mea- 
suring quantities of heat, but Dr. Evers appears to think 
it means an area.” Yes, Dr. Evers does think it means an 
area ; in each case where the term is employed it means 
exactly what issaid. There are two points to notice on 
this subject : (1) Ido not use the word myself in the sense 
your reviewer says I do; heis told distinctly on p. 84 that 
the paragraphs in question are extracts from Shock’s 
‘*Steam Boilers,” where this American author uses the 
term calorimeter for an area many times ; (2) I can pro- 
duce instances from English authors of a few years ago 
who employed the same term in the same sense, and no 
ambiguity or confusion with the instrument so named. 
The term is in universal use in the United States. I 
would say to him ‘Do read the literature of a subject 
before you attempt to criticise.” 


‘** Fools rush in where angels fear to tread.” 


In conclusion, Mr. Editor, I have endeavoured to show 
that your critic is not qualified for his office. He hunts 
with the lantern and eyes of a Diogenes, for the slips of a 


* I have many more of such animadversions sent by 
friends, 
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writer or errors of the printer, that he may describe such 
as samactive marks of ge ity on +.) author. ‘ 

6 misquotes or only gives part of a paragraph or 
sentence, a then falls foul of ie cebiost. His reading 
is not sufficiently extensive, he knows nothing of the pro- 
gress being made in steel, or that calorimeter is used for 
an area, &c., 

He speaks of the utter worthlessness of my book and 
considers not that his own remarks are worthless and 
inconsiderate, made by a man with pretentious knowledge, 
who assumes a right to garble statements on purpose to 
make a point against a poor victim of an author. Were 
he before me 1 would tell him it is not a manly act to 
hold up my name, so well known among teachers and 
educationalists, to scorn, when he himself is anonymous. 

TI am, faithfully yours, 
Henry Evers. 
Newcastle-on-Tyne, August 26, 1890. 

(The above letter from Dr. Evers was received by us a 
month ago, but it did not occur to us that it was intended 
for publication. By a subsequent note, however, we 
learn that it was so intended, and we therefore publish it, 
not because we regard any author as having the right of 
a reply to a review of his book, but simply because we 
wish to assure Dr. Evers that we are actuated by no po 
sonal animosity in our comments on his works, If he 
thinks that he will feel better after expressing his feelings 
on those comments we are willing, even at a large sacrifice 
of space which could be better occupied, to afford him 
that relief. In saying this, however, we must add that Dr. 
Evers’ letter has not in the least changed our opinions 
respecting the two books which we have reviewed. The 
review of his first book appeared on page 23 of our nine- 
teenth volume, and a competent person, who reads it and 
compares our criticisms with the volume itself, will not see 
much cause for jubilation in the large sale to which 
its author refers, As regards the review of the second 
book, which is the more immediate cause of Dr. Eveis’ 
letter, we have no intention to devote our space to a dis- 
cussion upon it, although our critic (who ac way, 
to the best of our belief, never saw Dr. Evers’ first 
book or our review of it) is quite competent to uphold 
his criticisms. We must state, however, that in our 
opinion the condemnation of the work in amply deserved. 
Dr. Evers appears to 
typographical and otherwise—in a very light-hearted 
way, but he should remember that a blunder, which is 
palpable to a man acquainted with tiie subject, is not so 
toa student, and may occasion a waste of time and energy 
of a very serious kind. For instance, in his figures re- 
lating to the strength of rivetted joints, how is a student 
to know that when he gives ‘100, 98, 76,” he means 
**100, 76,56”? Again, we deny absolutely that in the 
formula which he quotes, ‘‘the position of the W seems 
“to indicate that the 2 has fallen out in setting.” More- 
over, even if the 2 had been present, the illustration of the 
point being dealt with is wrong, as a ‘‘strip of surface 

‘at the end of a boiler” cannot be considered ‘‘as a 
** beam or girder supported at both ends with a pressure 
‘“W at the middle.” Dr. Evers accuses our critic of 
searching his book microscopically for every small slip 
and printer’s error. No statement could be more incor- 
rect. The fact is that our critic’s remarks and objections 
were founded on but a portion of the work. If he had 
had the patience, and we had been willing to afford the 
space, there is no saying to what extent his criticisms 
might have been extended. To test this we, on readin 
Dr. Evers’ letter, simply opened his book at random an 
examined the pos thus exposed to view, and_ those 
immediately following them. The results were as follows : 
The book opened at pages 142-3. Page 142 commences 
with a rule for calculating the tractive power of locomo- 
tives, and the author says: ‘‘ When the length of — 
**is 2 ft. the formula fortractive force becomes T= >” 
As a matter of fact this formula only gives half the trac- 
tive force. On the same page, lines 5, 6, and 7, we read : 
‘*The compound engine was sug; ted to prevent the 
‘*ereat condensation of steam which takes place in a 
‘*eylinder when engines are driven at a high speed.” 
Here the student would naturally draw the inference that 
the high speed augmented condensation, whereas the 
reverse is the fact. Page 143 is occupied entirely by an 
illustration. On page 144 the reader is referred to 
page 132 for a description of a three-cylindered com- 
pound engine; there is no such description on page 
132. On the same page the diameter of the circulating 
pump of the Dolphin” is given as 5} in.; on the next 
page it is given as 64 in. Which is right? Again, on 
page 145 in a paragraph headed ‘‘ Dimensions of Com- 
»ound Cylinders,” we read: ‘‘One rule given for the 
‘ proper proportion for the diameters of the two cylin- 
** ders is—make the ratio of the diameter of the high- 
‘* pressure cylinder to the lower pressure, as one is to the 
** square root of the number of expansions,” But if this 
rule was followed it would mean that steam must be 
admitted for the full stroke of the Ns aahagenaae piston ! 
Of course for ‘‘ diameters” of cyliaders—a term which 
Dr. Evers uses twice in the sentence quoted—there should 
be substituted capacities of cylinders, Next, on page 146, 
we read that in three-cylindered compound engines “ the 
‘* steam is expanded about three times in the high-pres- 
** sure cylinder, four times in the intermediate, and four 
‘** times in the low-pressure, or about twelve times in the 
** whole.” But surely 3x4 x4=48 not 12. On the same 
page the author speaks of cylinders working ‘‘ between 
“*the same ranges of temperature ;” how can a cylinder 
work between ‘‘ranges of temperature”? we sup 
**through the same range of temperature’ ismeant. Now 
we have found all these blunders in five selected 
absolutely by chance, and one of which is wholly occu- 
pied by an engraving! Whether the pages so selected are 


or are not a fair sample of the whole 315 which constitute 


ard his abundant crop of errors | h, 


the book, we are unable to say, but what we do say is that 
whether they are better or worse, or a fair average, they 
indicate an amount of carelessness—to give it no stronger 
name—on the part of the author which merits earnest 
condemnation Fas all who have the interests of students 
at heart.—Ep. E.] 








DOUBLE-BOGIE EXPRESS TANK 
LOCOMOTIVE. 
To THE EpitTor oF ENGINEERING. 

Srr,—Mr. Brunner’s letter in your issue of September 
26, = his double-bogie tank engine, suggests a few re- 
marks. 

He provides a total heating surface of 1334 square feet, 
and a grate area of 29 square feet, and other dimensions 
in proportion, to fill one cylinder 18} in. by 24in. some 520 
times per mile, and from the opening of his letter I con- 
clude - thinks nothing less would be sufficient, whilst in 
England such dimensions would certainly be deemed 
excessive. On May 2 last, ENGINEERING, in describing 
the South-Eastern Railway bogie engines, declared that 
they did ‘excellent service” with trains weighing up to 
300 tons exclusive of engine and tender, and this is done 
with only 1020 square feet of heating surface and less than 
17 square feet of grate area supplying two 19 in. by 26 in. 
cylinders 480 times per mile, and the same might be said 
of the engines of every railway in England, Allowing 
for quality of fuel, it still seems that an English engi- 
neer would get the same amount of work out of less 
material. 

Dating as he does from Munich, Mr. Brunner would 
indeed be doing a public service if he could induce the 
authorities to make their so-called express trains worthy 
of a respectable locomotive. Even the great Orient 
express itself can only average 35 miles per hour from 
Munich, and the whole train service of the district, even 
for first and second-class passengers, is wretched beyond 
description. 

France, Belgium, and Italy have all lately made great 
improvements, and the two former countries certainly run 
many trains that would be very good in England ; but the 
through and important trains of east and south Germany 
still worry along at the old speed of 30 to 35 miles an 
our, and are often late at that. 

The various administrations can spend millions on 
palatial stations, but beyond that they seem unable to 
progress. Yours meee & 


. B. THOMPSON, 
Inner Temple. 





BARR AND STROUD’S RANGE-FINDERS. 
To THE Eprtor oF ENGINEERING. 

Sir,--You were kind enough to devote a considerable 
amount of your space on September 12th toa report of 
the paper read before the British Association at Leeds by 
Professor Stroud and myself, upon ‘‘Some New Tele- 
meters and Range-Finders.” Will you allow me to cor- 
rect one or two wrong impressions which might be formed 
in reading your otherwise very faithful report? 

In the introduction to our paper we mentioned that we 
had devised some eight different range-finders and tele- 
meters for military and surveying purposes. This series 
includes instruments of all, or nearly all, the common 
classes. We have, for example, a short-base instrument 
of high telescope power and great portability, requirin 
only one observer, and amp the same genera. 
class as Adie’s, Christie’s, and Malloch’s range-finders. 
Again, we have several forms of telemeters for surveying 
purposes, which work by a base at the object. For use 
with these instruments, a graduated staff, or a pair of 
marks fixed at a known distance apart, is held at the 
point whose distance is required. We have further 
several long-base instruments requiring two observers, 
connected by a cord to form a base. One of these (de- 
scribed in your report) belongs to the same general class 
as Major Watkins’ and Mr. Lynam’s infantry range- 
finder. 

Of all these instruments we dealt specially only with 
three in our paper. These three belong, as stated in your 
report, to 4 a general class of long-base two-observer 
range-finders. 

The remarks of Sir William Thomson which you report 
had reference generally to the series of instruments which 
he had seen and used. The observation to which Sir 
William specially refers was made, not with any of the 
instruments referred to in the report of the paper, but 
with an instrument of the second kind above mentioned, 
viz., @ surveying instrument more or less similar in its 
purpose to Echold’s omnimeter and the tachometer, but 
very different in its details. With this intrument the 
base consists of a pole carrying two prominent marks, 
and held at the point whose distance is required. The 
base used was about 1 ft. in length, and Sir William 
Thomson’s rapidly made observation gave the distance 
correct to about 2 in. in 82 ft. The instrument, as at pre- 
sent constructed, reads up to 2200 ft., with a base of about 
10 ft. We hope soon to publish a full account of this and 
others of our surveying and military telemeters. 

I may say that with one of the instruments referred to 
in your report, viz., that having the rotating prism, Sir 
William Thomson (with Dr. Stroud acting as “ assistant 
observer”) took the range to a distant chimney. The 
distance had previously been carefully Setenmiand | by Dr. 
Stroud and myself by the mean of a number of observa- 
tions, as 608 yards, and Sir William Thomson’s reading 
(taken in a few seconds) did not differ from this by more 
than a yard, ifat all. We donot claim, however, that in 
rapid work for military purposes, and with no stands for the 
instruments, we could rely upon an accuracy greater than 
to four or five yards at 600 in single observations, but this 





is, of course, greatly within all the requirements of military 





range-finding. In marveying Wok, however, with light 


stands for the instruments, observations to one, or at most 
two yards at 600 could be easily taken. 

T notice that in the report of my remarks at the close of 
the discussion you refer to the base as 25 ft. ; it should be 
25 yards. It will be evident that when the base is 
25 yards the base length (and consequently the range) is 
altered by one per cent. if the cord is stretched 9 in. 
beyond its normal length. I need hardly say that light 
cord suitable for the purpose can readily be obtained 
which cannot be stretched anything like 9 in. on 25 yards 
by any variations of tension that would occur in ordinar 
use. The error arising from alterations in the base acon’ f 
need not exceed say } or 4 per cent. 

am, yours truly, 
ARCHIBALD Barr. 
The University of Glasgow, September 30, 1890. 





THE MECHANICAL ACTION OF STEAM 
DIGGING. 
To THE EprTor oF ENGINEERING. 

Srir,—In your impression of yesterday you give a dia- 
gram of the action of the forksof Mr. F. Proctor’s digging 
machine. 

Will you allow me to say that this motion is identical 
with that used by me fifteen or sixteen years ago, and 
applied in digging machines for hop gardens? Several of 
these machines were made and used, not only in the 
Farnham hop district, but in Kent, the motive power 
being communicated to the machine by a fly rope from a 
portable engine placed in one corner of the hop garden. 

One of these diggers is illustrated on page 98 of your 
twenty-fourth volume. Yours, &c., 

JOHN Henry KNIGHT. 

Barfield, Farnham, September 27, 1890. 








DEFECTIVE STAYING OF BOILERS. 
To THE Eprtor oF ENGINEERING. 

Sm,—I have read with much interest Mr. Martin’s 
remarks on the defective staying of the boilers of the 
Kaiser Wilhelm II., and quite agree with him that it is 
utterly wrong. Ashe has not made his meaning quite 
clear to most of your correspondents I had intended to 
try and give a simple illustration of the principle in- 
volved: I think, however, that Mr. Highet’s letter has 
rendered this superfluous. I may, however, give an 
illustration from practice. I had something to do with 
two single-ended boilers for 160 lb. pressure stayed in the 
same manner, and let me add passed by various authori- 
ties. The construction happened to attract my attention 
and I pointed the defect out to various people connected 
with the work, but like Mr. Martin I could make no con- 
verts. When the boiler was tested we put a gauge into 
the furnace reaching to the bottom of combustion chamber 
and found the whole combustion chamber to rise about 
yx in. when the test pressure was put on. The steamer 
made a voyage and leakage was shown about the furnace 
fronts. I understand that the bottoms of combustion 
chamber, have now been stayed to the shell. I understand 
that with high pressures the joint of tubeplate and fur- 
nace has given trouble, being evidently too weak to sup- 
port the enormous pressure on the tops of fireboxes. In 
such cases sling stays should be fitted, but it should 
clearly be understood that they are totally worthless or 
nearly so unless a sufficient staying takes place between 
the shell and the bottoms of the chambers. To prevent 
the sides of any structure under pressure from collapsing 
you must pull from opposite sides; if you pull from one 
side you may draw it towards you, but you will not stiffen 
the side. No doubt in marine boilers the multitudes of 
horizontal stays act as beams fixed in the shell, and pre- 
vent, or tend to prevent, the combustion chamber from 
rising, but this is purely accidental and cannot be allowed 
as sound engineering. Yours &e., 

; D. 








Tue New BripGe at THE Towrr.—On Tuesday, Mr. 
John Cox, the chairman, and the members of the Bridge- 
house Estates Committee of the Corporation of London, 
paid a visit to the works of the new bridge now in course 
of construction across the river at the Tower for the pur- 
pose of seeing the satisfactory progress which had been 
made by the contractors, Messrs. Arrol and Co. The 
total length of the structure, including the approaches, 
will be 2640 ft. The temporary platform on Be ny to lay 
the permanent superstructure of the two spans has now 
been completed on both sides of the river, and the com- 
mittee were able to traverse the whole distance to the 
centre abutments. An enormous quantity of stone, 
weighing in the ag vege 80,000 tons, has been used in 
the construction ot these two piers, which are now ina 
fair way of completion. Most satisfactory progress has 
also been made in the north towers which, when finished, 
will stand 275 ft. above high-water mark, or about as high 
again as the Tower. Some idea of the magnitude of the 
work may be gathered from the fact that about 31 millions 
of bricks, 19,500 tons of cement, and 70,500 cubic yards 
of concrete will be used in the construction of the bridge, 
independently of 15,000 tons of iron and steel. The com- 
mittee witnessed with interest the rivetting of some of the 
iron-work by means of hydraulic pressure. The con- 
tractors fully anticipate being able to complete the works 
within the time allowed them, viz., the end of 1892. Mr. 
J. Wolfe Barry, C.E., the engineer, and a member of the 
firm of Messrs. Arrol and Co., conducted the committee 
over the works. Subsequently the committee visited 
London Bridge to inspect the damage which had been 
done to one of. the piers by the displacement of some of 
the enormous stonework. It is believed that the identity 
of the vessel which caused the mischief has been esta- 
blished, 
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THE WEST HIGHLAND RAILWAY. 


FULLY a year ago Parliament sanctioned the con- 
struction of a line of railway, 100 miles long, through 
parts of the most picturesque and romantic scenery 
in the Highlands of Scotland, and good progress has 
been made with the works. Hitherto it has been 
a difficult matter to overcome the opposition of the 
poetic fancy that railways rob glen, strath, or great 
‘*ben” of grandeur ; and it may be gratifying to engi- 
neers that the promotion of the West Highland Rail- 
way did not raise such a whirlwind of indignation 
as wrecked a former scheme of a corresponding cha- 
racter, which included in its circuit the Pass of Glen- 
coe. It may be regarded almost as an indication of 
progress, and doubtless should the line, as is likely, 
add in some cases to natural beauty, little in future 
will be heard of the probabilities of railways dete- 
riorating the charms of scenery. 

That a railway was needed is abundantly proved by 
the fact that the first locomotive which traverses the 
permanent way will be an unprecedented spectacle to 


the North British Company’s line from Glasgow to 
Helensburgh, a junction being made near Craigen- 
doran, where that company have a pier for their Clyde 
steamers. From the connecting point the line rises 
for a mile on a gradient of 1 in 58, on an embank- 
ment of a maximum height of 29 ft., into which 
138,000 cubic yards of material have been tipped. 
This was excavated from a cutting a little further on 
and extending to 70 chains, the greatest depth being 
41 ft. The quantities are 32,000 cubic yards of rock 
and 74,000 cubic yards of soft material. A steam 
digger was engaged at this work, and with a service of 
single bogies, excavated on an average 780 cubic yards 
per day. The line skirts Helensburgh to the north 
on the side of the hill, affording a splendid view of 
the Tail of the Bank, with Port-Glasgow, Greenock, and 
Gourock as an effective background. Within the 
three or four succeeding miles there are some works 
of interest in course of construction. There is, in the 
first place, a pretty under-bridge of 30 ft. span and 
14 ft. width, having abutments and wing walls of red 





sandstone, found at the side of the Glennan Burn in 
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a good percentage of the inhabitants along many miles | 


of the track. An opening up of the Highlands, 
affording additional direct communication with the 
south, and the possibilities of cheaply and speedily 
conveying to market the products of the land and the 
fish caught in the sea, helps towards the solution of a 
great problem, so that the construction of this line, 
which traverses a tract of country beyond the scope of 
present railways, is watched with lively interest and 
expectation. ‘The promoters are the proprietors of 
the estates along tbe route. 

The great difficulty in laying out a railway in a 
country so hilly is to obviate tunnels and heavy cut- 
tings, and at the same time to make the gradients as 
light as possible. In this case they are regulated by 
the contour, and there is not a tunnel, a most remark- 
able fact. The maximum height attained is about 
1300 ft. above datum level, and the principal rise is in 
the 20 miles from Ardlui, on Loch Lomond side, to 
Rannoch Moor, and yet the ruling gradient on the 
line is 1 in 60 with the exception of a very short 
length of 1 in 50, at Arrochar, where the line descends 
from the heights above Loch Long, preparatory to 
getting to the level of Loch Lomond, where there will 
be a steamer connection. There is a gradient of 1 in 
55 for a short length at Tyndrum—where the line 
reaches a height of over 1000 ft. above datum level— 
and one or two short lengths of 1 in 58. The curves, it 
may be noted, are fairly good, the quickest being 12- 
chain radius, of which there are several; but the 
number of sharp curves is considerably less than on 
the Parliamentary plans. 

The total length of the new line is 101 miles, and 
already the contractors, Messrs. Lucas and Aird, Lon- 
don, have about 3000 men engaged over more than 
half the distance, the long stretch of comparatively 
flat country on Rannoch Moor being still untouched. 

The new railway may be termed a continuation of 


the vicinity. The longitudinal girders are of steel, of 
34 ft. span and 4 ft. 7 in. deep, and the flooring is of 
troughing on light cross-girders. The masonry abut- 
ments are 5 ft. 6 in. thick, and some of the stones are 
3 ft. 9 in. square, by 18 in. The wing walls extend 
25 ft. from centre and have a batter of lin 8. The 
water in the Glennan Burn is carried ina 5-ft. culvert, 
with rubble arch, under an embankment 46 ft. high. 
The batter, which is 14 horizontal to 1 vertical in the 
case of all earth embankments, gives a width requiring 
a length of culvert of 106 ft. At Aldowneck Burn, a 
gorge over 60 ft. deep below rail level, it has been 
ound necessary to construct a large culvert, owing to 
the volume of |water to be dealt with, and as the fall 
is great, it has been built in a series of steps, each 
higher than the other by about 3 ft. 
are of masonry, 2 ft. 6 in. wide, and the arching of 
3-ring brickwork, with a concrete invert. The 
haunching is pitched, and the whole built round with 
loose stones, over which rises the embankment to rail 
level. At the stepping, the arching is closed in by 
2 ft. of stone masonry. In the Whistler’s Glen, 
where a still greater volume of water at a much 
deeper level had to be provided for, a larger culvert, 
somewhat similarly stepped, has been constructed. 
The line passes along the slopes on the east bank of 
the Gareloch, affording a fine view of thescenery. The 
earthworks are not difficult, and there are a a few 
streams to cross. At Garelochhead there will be a 
passenger station. The line continues its course 
north on the hills which border the narrow Loch 
Long at a high elevation, and enters Glenmallin 
running parallel to Loch Long. Emerging from 
Glenmallin, more than half way up Loch Long, 
the line curves round on the almost precipitous 
slopes of the lofty range of hills rising from Loch 





Long. The ground being very sidelong, a retain- 
ling wall is being built on the upper and also 


The side walls |- 





on the down side of the line. The bench to be formed 
will be 15 ft. broad, and extend for a quarter of a mile. 
The rail level is about 500 ft. above the sea, and, as 
the works are inaccessible from convenient roads, a 
temporary cable tramway has been constructed from a 
jetty erected on the shore of the loch, The length of 
the tramway is about three-quarters of a mile, and 
the gradients vary from 1 in 3.8 tolin10. Haulage 
is by steam engine, revolving a drum round which the 
cable winds. From this point, Craegan, there is a 
steep descent, the gradient being 1 in 55 for about a 
mile. Between Arrochar and Tarbet, the latter on 
Loch Lomond, there are some heavy earthworks, one 
embankment being 15 chains long and varying from 
37 ft. high. The railway crosses over the public road 
about a mile from Arrochar on a bridge, which is of 
rustic mo It is on the skew, the angle being 
40 deg. ‘The length on the skew is 37 ft. 6 in. 
and on the square 24 ft. The width is 12 ft. between 
parapets. The abutments are 5 ft. 6 in., with two 
scarcements, 9-in. stepped, giving a thickness of 4 ft. 
at top. The walls have a batter of 1 in 12. The 
newels are | ft. 6 in. wide, with a coping 1 ft. 8 in. 
and a plinth 1 ft. 11 in. The mason work is very 
pretty and of rustic dressing. It is of whinstone got 
in the district, several of the blocks being 3 ft. by 24 ft., 
but the quoins are of red stone, and are all drafted. 
The longitudinal girders are of [ section, 43 ft. 
long and 3 ft. 3in. deep. The webplates are ,y in., 
and are stiffened by irons at 5 ft. 6 in. centres, 
The flange is 13 in. wide, and carries the troughing on 
flat girders 9 ft. 10 in. long. The head room under 
the bridge is 17 ft. 6 in. 

From Tarbet the line descends on an easy gradient 
—l in 120. To Craigenarden rocks the works are 
light. At Craigenarden one of the shoulders of Ben 
Vorlich descends in a succession of precipices into 
Loch Lomond, which at this place is only about half 
a mile wide and is 110 fathoms deep. It was at 
one time thought that the only means of making 
a way usual the shoulder was by tunnelling ; 
but a slight deviation of the route originally laid 
out will allow the cutting to be open. In one 
case the rock cutting will be 40 ft. deep and extend 
for 130 yards. Steam-actuated borers are being used. 
At the Pulpit Rock, named thus because of old the 
residents in the surrounding district gathered at it as 
a convenient spot for divine service, a tunnel was 
projected, but this also has been avoided, and there 
will be a cutting 45 ft. deep and 140 yards long. 
Another cutting in very sidelong ground is 22 ft. deep. 
The average slope of the hills ton is 1 horizontal to 
4 vertical and in some cases | to 14, requiring heavy 
retaining walls. At Ardlui, the northernmost point 
in Loch Lomond, the rail level is practically that of 
the Loch, and there a station will be constructed. 

Two miles further north there is another rock cut- 
ting 25 ft. deep and 180 yards long, and at this point 
a stream named Dubh Eas, with a deep chanuel, will 
be crossed by a viaduct 170 yards long. The bridge 
ison a curve of 12 chains. The bed of the river is 
about 120 ft. below rail level, and the banks are 
precipitous. The central span of the bridge is 100 ft., 
the girders being carried on piers built on the upper 
slopes of the banks, and on either side there will be 
oe on three spans, each 45 ft. 

p Glen Falloch the works are light, the route 
adopted being along the watershed for several miles. 
The gradients are pretty stiff, the level rising in eight 
miles from about sea level to 612 ft. above datum 
level, at Crianlarich. 

At this clachan the new railway crosses almost at 
right angles the Callander and Oban line. The viaduct 
is in five spans, each 39 ft., the total length being 
195 ft. The piers are of Ben Cruachan granite. The 
road as well as the Oban Railway passes under the 
viaduct. At a convenient distance a branch of the 
new railway will be made to curve to the west to join 
with the Oban Railway, and it is hoped that round 
trips will be arranged for tourists. 

The bridge carrying the line over the Oban and 
Callander Railway is on five spans, each 39 ft., giving 
a total length of viaduct of 195 ft., and the height to 
rail level is 35 ft. The abutment piers are 5 ft. by 
144 ft., and are surrounded with the earthworks form- 
ing the approach. The four central piers are 5 it. by 
14 ft., and they have all a batter of 1 in 40. The 
foundation for each consists of a bed of concrete 2 ft. 
thick, and the superstructure is of Ben Cruachan 
granite, the centre being filled in with concrete of the 
proportion of 5 to 1. There are two longitudinal 

late girders resting on granite beam blocks 3 ft. 6 in. 

y 5ft. Zin. The girders are 2 ft. 11 in. deep, with a 
flange of 13 in., connected with the web, which is of 
plates |, in. thick, by angles 34 in. by 34 in. by 4 in. 
The T irons for stiffening the webs are 6 in. by 3in. by 
tin. The cross-girders are of I section formed of angles 
4in. by 3in. by gin., with a web j in. These rest 
on the bottom flange of the longitudinal girders, which 
are 9 ft. 6 in. apart inside measurement, and the 
cross-girders are at 3 ft. 3 in. centres, The rails are 
laid on way beams on the cross-girders. On the top 
of the longitudinal girders angle irons are rivetted 
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with an outward curve braced by bars. In this way a 
footpath is formed. 

Owing to the height of the piers of the viaduct, 
35 ft., a temporary zig-zag line has been formed rising 
on a gradient of 1 in 30. The line is carried on wooden 
trestles bound with diagonal timbers. The total 
length of this temporary way is 400 yards, and it is 
for raising the girders and permanent way from the 
Oban line to the desired height. Running parallel to 
the Oban Railway at a short distance, at Crianlarich, 
is the River Fillan, and the new line is carried over on 
a viaduct of two spans, carried on abutments, and a 
central pier in the middle of the river, where the 
foundation will be supported on piles, as the subsoil 
is rather soft. 

The West Highland Railway passes along the hills 
forming the northern boundary of Strathfillan, follow- 
ing the contour on a ruling gradient of 1 in 60, while 
the Oban line runs parallel at a distance of one mile on 
the southern hills. The earthworks on the new line 
are light for three or four miles, being principally 
through mountain till, At Auchtertyre Burn an 
interesting bridge is being constructed. The gorge is 
112 ft. deep from rail level. The one bank is rock 
almost precipitous, with a natural shoulder about 80 ft. 
from the bottom, and on this shoulder one of the piers 
is being founded, while the other bank slopes, so that 
the pier is being built on the bed of the stream, having 
there a rock foundation. The span between these, the 
main piers, is 100 ft. On either side there will be an 
approach viaduct of 50 ft. spans, and the end piers will 
be built in the embankment. The railway on the 
bridge is on a 12-chain curve, as the steep ground 
on either side necessitates a deviating course to mini- 
mise cuttings. Along the burn side there has been 
found very hard sandstone, and this is being used for 
the piers. A steam crane is in use raising the stones, 
which are, in some cases, of extraordinary size and 
weight. For three-quarters of a mile beyond the 
bridge there are some heavy cuttings, three being 
23 ft. deep. The ground, too, is sidelong. At Tyndrum, 
the ‘‘clachan,” or village at the north-western end of 
Strathfillan, the station will be 180 ft. higher than the 

ublic road, and a winding carriage drive down the 
hill has been constructed. At Tyndrum summit 
the level is 1020 ft. above ordnance datum, and this is 
reached in about 13 miles of railway. There is a 
summit cutting 24 ft. in depth and 170 yards long. 

At a point three miles above Tyndrum there are 
some interesting works in progress. The country 
in the vicinity is very hilly. There are three moun- 
tain peaks, or as they are called in the Gaelic, Ben 
Doireann, to the north, Ben Odhar, to the south, 
and Ben a’Chaistel, between the two but a little to 
theeast. Round the base of these the line curves in 
a ‘semicircle. Descending on a gradient of 1 in 55 the 
railway first skirts at a height of 100 ft. from the base, 
round a bench on the sidelong slopes of Ben Odhar, 
and is carried on an embankment 60 ft. high and 100 
yards long in the strath, dividing the last-named peak 
and the castellated mountain, on the slopes of which 
also there is some heavy cutting. Glen Lyon, which 
is between the other two bens, is crossed by a viaduct 
70ft. in height and about 150 yards long. Having 
described a horseshoe, the line proceeds northwards, 
curving round Ben Doireann. The works continue 
light for the next few miles beyond Loch Tulla. 

Continuing its course almost in a straight line north- 
wards, with a slight curve west and then east, the 
railway passes over the Black Mount, over the moor 
of Rannoch, skirting the eastern shore of Loch Treig, 
and entering Spean Glen near Inverlair. For the most 
part the line follows the watershed of the country 
on the contour, There are one or two bridges on 
this length, the principal -being over the Gaur 
Water; but for the most part the works present no 
difficulties. 

In Spean Glen, 10$ miles from the Fort William 
terminus, a difficulty requiring great skill presented 
itself. The glen is about a mile and a half long, and 
fora height of several feet from the bed of the stream 
the width is from 15 ft. to 20 ft. Above this height 
the banks slope upwards on the north side to the 
public road, which is really on a bench ; on the south 
side there is a slope, more regular, perhaps, but quite 
as steep, and dotted with trees. The difficulties of 
securing a level path sufficiently wide for the railway 
was the more pronounced as the water rises very 
rapidly and to enormous heights in winter, the con- 
tributing area being very extensive. The contour of 
the northern slope being more circular than that of 
the south, rendered it more suitable for the formation 
ofa bench. In some cases, where the ground is very 
sidelong, a cutting is being made, leaving between 
the railway and the gorge a parapet of rock, but in 
other cases where the bank is less precipitous a bench 
is to be made, by the construction of a heavy retaining 
wall, filled in with excavated rock. This wall, which 
is of concrete in situ, will vary in height, but is to be 
of a minimum thickness at the top of 3 ft., and the 
batter is to be 1 in 12. 

Shortly after leaving Glen Spean the line is carried 
over the River Roy, a tributary of the Spean. As in 





the case of many of the waters en route the river has 
high banks, on one side rock, and on the other sand 
and gravel. The river is about 60 ft. below rail level, 
and so great is the contributing surface area that ina 
few hours the level rises as much as from 8 ft. to 10 ft. 
Once it rose in two hours to a height of 14 ft. On the 
bank of rock, an abutment will be constructed, 
with wing walls, and the approach embankment 
built up to the back. On the sandbank the abut- 
ment will be built on a concrete foundation a con- 
siderable distance from the natural face, the inter- 
vening a being levelled down to suit a road diver- 
sion. he railway continues along the river side, 
atsome places requiring heavy retaining walls formed 
of concrete in situ, passing through woods and rich 
pasture land. At a distance of three miles the River 
Spean is crossed on a skew bridge, the angle bein 
45 deg. The banks are very precipitous, and the be 
of the stream is composed almost entirely of uptilted 
quartzose flags of silurian. The bridge is in three 
spans, carried on abutments on the banks and on piers 
resting on the rocky bed. The centre span is 70 ft. 
8 in., and the two side ones each 67 ft. 8 in. 

The total length of the viaduct is 206 ft. The width 
between parapets is 12 ft. 3in. The abutments are 
21 ft. high and 6 ft. thick at base, stepped at the to 
to 4 ft. 6in., while the wing walls are 6 ft. 6 in. thic 
with a batter in front of 1 in 8, and having two steps 
at top, where the width is 3 ft. The two piers, founded 
in the rocky bed of the stream, are 23 ft. high and 
are 7 ft. 6 in. wide at the base, having a batter of 1 in 
24, giving a width of 5ft. Gin. at top. There are 
cutwaters on the piers. In their construction the 
huge masses of granite lying about in the district have 
been laid under contribution, and these cut to suitable 
sizes make piers of great strength and beautiful in 
appearance. 

The works in the remaining ten miles of the line to 
Fort William are in an advanced state. The earthworks 
are light, the moorland being comparatively flat with 
but few exceptions. At a point 3} miles from the 
terminus a heavy bank of peat moss has been cut 
through by a steam digger, similar to that at work at 
Craigendoran and already referred to. A peat bank 
extending a furlong in length, and necessitating exca- 
vation to a depth of 16 ft.—to formation level—is un- 
usual, Peat, it may be indicated here, is used asa 
i 4 the Highlands, and burns well when thoroughly 

ried. 

Near Fort William there are several interesting 
works, From the steamboat pier on Loch Linnhe, 
where there will be a station, the rail runs on an 
embankment on the foreshore to the old fort, once a 
stronghold, but now demolished, the enormously thick 
walls alone standing. In this short length the station 
for the town of Fort William will be constructed. 
There are within a few miles of the town five viaducts. 
The Nevis Water is crossed on a girder bridge of 80 ft. 
span. The bridge over the River Lundy, 34 miles 
from Fort William, is on a skew, the angle being 
50 deg. 12 min. The abutments are about 22 ft. high 
and on one side 6 ft. thick at the base, and on the 
other bank 7 ft., both stepped at the top to a thick- 
ness of 4ft. The wing walls have a batter of 1 in 12, 
and are 3 ft. thick at top. The span is 40 ft. The 
longitudinal girders are plated, and are 3 ft. 6 in. 
deep, composed of angles 34 in. by 34in. by in. The 
webplates are ;°; in. ; and at 5 ft. 14 in. centres are 
stiffening T plates 6in. by 34 in. by 4 in. The cross- 
girders are 9 ft. 10 in. inside measurement. They rest 
on the bottom flange of the longitudinal girders. The 
permanent way is on troughing of D section, resting 
onthe girders and fixed at the top to angles on the 
webplates of the longitudinal girders. 

Regarding stations nothing definite has yet been 
settled. Stations will be made at all populous places 
and at favourite resorts for tourists, anglers, and 
sportsmen. 

Culverts under the railway are very numerous and 
are of various sections. In many cases large volumes 
of water have had to be provided for, as in winter the 
streams become mountain torrents owing to the gather- 
ing surface being, in some cases, very extensive and the 
contour generally facilitating rapid descent. One of 
the commonest types is the stone-covered culvert, as in 
Ardencaple Glen and many other burns. With a flat 
bottom 8 in. deep, side walls of masonry 1 ft. 8 in. 
thick, and a cover stone 4 ft. Zin. by 10 in. thick, 
a waterway 2 ft. Gin. square is secured. In some 
cases the bottom is a pitched invert, in others a 
concrete invert. Wing walls and head walls are 
variously adopted. In Strathfillan especially the type 
used is arched. The walls for a 6-ft. culvert are 
3 ft. 6 in. thick, with a 15-in. concrete invert, and a 
15-in. rubble concrete arching with stone in cement 
haunching. To the stepped culverts in Whistler’s 
Glen we have already made reference. 

Considering the fact that there are sheep farms 
almost along the whole line, it will be understood that 
there are a nes number of cattle creeps, small bridges 
varying in width from 6 ft. to 13 ft. In the case of a 
creep of 6 ft. span the abutments are 3 ft. 6 in. in width, 
of materials found in the nearest cutting. The beam 





blocks on which the girders rest are 3 ft. by 2 ft. 3 in. 
by 1 ft. thick. The girders are placed under the rails 
at 4 ft. 24 in. centres, and are made up of two girders 
I sections bolted together, and each 6 in. by 5 in. by 
4in., and both 8 in. deep. The outside parapets are 
lft. 3in. thick and 1 ft. 6in. high. On the inside 
are laid bulb angle irons 10 in. by 54 in. by 4 in. 
The ballasting for the permanent way is laid on 
ts in. buckle plates in three sections between the two 
girders and between each girder and the side bulb 
angles, 

The rails forming the permanent way are of the 
double-headed reversible type, varying from 6 to 8 
yards long, with afew 10-yard lengths for the straight 
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lengths of the line. The weight is 75 lb. to the run- 
vert. 
The engineers of the line are the well-known firm of 


Messrs. Formans and McCall, Glasgow, who are at 
present engaged on several of the leading railway 
works in Scotland. The contract for the whole line 
was let out without competition to Messrs. Lucas and 
Aird, 37, Great George-street, Westminster, London, 
One of the reasons which probably actuated the pro- 
moters in giving the contract to this firm was the 
rapidity with which they usually execute their work. 
A proof of this was afforded in the case of the Suakin 
and Berber Railway. The Government order for the 
construction of the line was given out on February 14, 
1885, to Messrs. Lucas and Aird, and within ten weeks 
thereafter they had organised a staff of engineers, 
600 English workmen, and 2000 coolies, taken all 
materials to the scene of operation, and had actually 
laid 20 miles of permanent way into the desert to Otao. 
One other reason was probably that with perfect 
organisation and every convenience, the line would be 
laid out at the minimum of cost. Remuneration is 
by measurement. The possibilities of these expecta- 
tions of rapidity of execution and minimum cost being 
realised, are increased by the supervision of the work 
on behalf of the contractors being in the hands of Mr. 
H. B. Tarry, who also represented them at the Suakin 
Railway, the Amsterdam Gas Works, Hull and 
Barnsley Railway, and other works recently carried 
out by the firm. 





INDUSTRIAL NOTES. 

The month of September was a most active period 
as regards labour questions and labour disputes, but 
its closing days witnessed a comparative calm relatively 
to the earlier portion of the month. The Australian 
strike has had, and is having, its influence upon the 
labour market and workmen’s associations in this 
country, as well as in the Australian colonies. The 
items of news as to the exact position of the strike 
vary somewhat, more prominence being often given to 
intentions and declarations than to the actual condition 
of affairs. The one item which appears to be incon- 
trovertible is that the unions are not making good 
their demands, but are really receding from the posi- 
tion taken up. According to a recent telegram the 
unions have agreed to freedom of contract, to a dis- 
avowal of the system of boycotting which they had 
instituted, and to the principle of arbitration for the 
settlement of the present dispute, with provisions by 
which any future dispute which may arise shall be 
referred toarbitration. With those concessions before 
them the employers of Melbourne expressed their 
willingness to enter into a conference with their work- 
men, on the lines laid down in the employers’ manifesto. 
At Sydney the employers declined to enter into any 
negotiations with their workmen until the result of 
the negotiations at Melbourne are known, and the con- 
clusions are ratified. Meanwhile the men on strike 
are estimating that the levy will bring in 20,000/. per 
week from those in work, while the masters allege 
that the unions are collapsing. At Victoria the strike 
of the sheep shearers is postponed, but in New South 
Wales and in Queensland the strike of the sheep 
shearers has commenced. The directors of the 
Broken Hill Mining Company report that they have 
arrived at an agreement as to terms, except as 
regards the shipment of bullion. It is probable that 
the strike will soon terminate generally, unless some 
new elements intervene to prolong the contest. 





The strike which took place at the Albert and Vic- 
toria Docks, in consequence of some of the men refus- 
ing to contribute to the collections being made for the 
Australians, terminated by the withdrawal of the com- 
pulsory demand, The contributions are now to be 
voluntary, in so far as the outward pressure of the 
union is concerned. At the West Ham Police Court 
one of the dockers was sentenced to 2] days’ imprison- 
ment with hard labour for assaulting a labourer who 
refused to pay the levy of 3d. per day to the Austra- 
lian strike fund. 

There appears to be a serious rift in the Dockers’ 
Union, many of the branches having expressed a desire 
to form independent associations of their own in the 
several localities. A large meeting of members has 
taken place with the view of reporting upon the present 
state of the union at large. In another case the 
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Labourers’ Union have had to take steps to reorganise 
the society, and have applied for legal advice as to the 
books and funds in the hands of the officers. 

The Dockers’ Congress, which commenced its sittings 
on Tuesday last, the 30th ultimo, had to abandon some 
of its proposals ere the sitting commenced, An elabo- 
rate list of fines was to have been proposed to the con- 
gress for approval, but the list was withdrawn prior to 
the meeting. The proposal to undertake the work at 
the docks on the co-operative principle was submitted, 
as there was great divergence of opinion as to the ad- 
visability of the scheme. 


The engineering trades throughout the Lancashire 
district show signs of a general revival. The com- 
plaints hitherto have been that the orders on hand 
were fast running out, and that no fresh orders of any 
weight had been coming forward to take their places. 
There had been no actual cessation of general activity, 
in so far as employment was concerned, but there was 
the anticipation of early slackening off. This anticipa- 
tion appears to have passed away for the present, the 
outlook, it is declared, being more satisfactory than 
it has been of late in all the engineering industries. 
Most of the firms are fully engaged on orders still in 
hand, while new work is coming forward more freely 
than it has been for some time past. Machinists 
and machine toolmakers are reported to be exceed- 
ingly busy in most departments. Boilermakers are very 
full of work, and reports state that there is no 
scarcity of new orders in these branches. The ship- 
building industry, also, shows signs of a renewal of 
activity, more inquiries having been prevalent than for 
some time past, but the prices quoted are lower. In all 
the departments of the engineering and cognate trades 
it is said that generally new orders are being got in 
of sufficient weight to keep all works well engaged 
after current contracts have run out. Prices are a 
little uncertain, and dealings not extensive, in view of 
the possible prolongation of the dispute with the blast 
furnacemen in Scotland; but the matters in dispute 
are, after all, very unimportant. The real question at 
issue is extra pay for Sunday work, and for night work 
from Saturday till Monday. The amount asked may 
be too great, or there may be elements behind the 
demand. 





In the Cleveland district there are signs of re- 
newed activity in the iron and steel trades. Some 
furnaces are being re-started at Coatham with the view 
of meeting the increased demand in the iron trade. 
These furnaces have been idle for the last four years. 
The accountant’s ascertainment of net selling prices of 
steel plates at Consett for the months of June, July, 
and August has resulted in an advance in the wages 
of steel millmen of 2} per cent, on current rates, so that 
the rates for the current three months will be 174 per 
cent. above the standard rates. This advance is re- 
garded as very satisfactory in view of recent reductions 
in other branches, and also of the recent strike, which 
seriously affected the millmen in the district. The 
discharge of a workmen’s representative at the Consett 
Iron Works led to such serious complaints that at one 
time it looked as though it would result in a great 
strike ; but the Association has proposed to take the 
discharged workman on as an agent, to assist in the 
general work of the union. 





The account we gave, in our issue of Ssptember 19, 
of the result of the dispute at Eston Works, touching 
the wages of the men at the gas producers, was in- 
correct. We stated that they were to be paid the 
back money from the date of the dispute in February 
last. We should have said that the award was a com- 
promise, reducing the rates of the bonus to half their 
amount for the remaining period of the sliding scale. 





Some very unpleasant circumstances have arisen in 
connection with the sliding scale scheme for the South 
Wales steelworkers and mechanics, At a crowded 
meeting held at the George Inn, Tredegar, the men’s 
representatives were accused of having signed the 
scale without the authority of their constituents, and 
some are in favour of rejecting the scale on this account. 
It was alleged that it was arranged secretly, and that 
the basis is unfair, seeing that the representatives only 
represented 3000 out of 12,000 men. The executive of 
the men, however, declare that it has bettered their 
condition by 24 per cent. The men replied that they 
ought to have had 74 percent. A fitter, who seems 
to have taken an active part in the meeting, declared 
that a ‘‘fitter’s” wages only averaged 17s. 3d. to 17s. 6d. 
weekly, after five or six years’ apprenticeship, and an 
expenditure of 30/. in tools. The scale came into opera- 
tion as from September 1, it being retrospective to that 
extent. A protest was signed and handed in on Sep- 
tember 11 against the proposed scale, but it was of 
no avail. The executive of the unions declare that 
they did the best they could under the circumstances, 
because the masters threatened to cease negotiations 
unless certain concessions were made. No final de- 
cision was arrived at by the meeting, as a special 
meeting is to be convened to consider and decide as to 








future action. If is very unfortunate that this mis- 
understanding should have arisen, as it was hoped that 
the adoption of the scale would allay the disposition so 
long observable in those districts in South Wales to 
resort to a strike. In devising a scale there ought to 
be perfect frankness and equity in its terms or this 
mode of settling disputes will get into disrepute. Per- 
haps, when all the facts are made known, misunder- 
standings will cease. Peace is better than strife, as 
South Wales knows to its cost. 





In the Scotch iron districts the impending strike is 
thought likely to be a great struggle and a prolonged 
one. The men’s view is that it is not the question of 
Sunday labour, as what the blast furnacemen are de- 
manding is, and long has been, conceded by all iron- 
masters in England, so that Scottish competition 
would not be placed at any disadvantage. The men 
allege that the resistance comes from the ironmasters, 
because they desire to reduce the stocks on hand, 
which amount to over 600,000 tons in the aggregate. 
The cessation of output would reduce the oe. 2 and 
advance prices, much to the benefit of the ironmasters. 
This is, of course, the view put forward by the men. 
The strike has really commenced, but all the notices 
do not expire until the 4th, so that the result will not 
be known fully until after this week’s issue of ENat- 
NEERING. The masters have notified that they will 
lock out the whole of the men on the expiry of the 
blast furnacemen’s notices. 





In the Scotch mining districts there is a general 
agitation going on all over the country for a further 
advance in wages ; in Lanarkshire, Stirlingshire, and 
Ayrshire the demand is for 1s, per day ; in Fife and 
Clackmannan for 15 per cent. ; andin the Lothians for 
10 per cent. advance. The Lanarkshire Coalmasters’ 
Association resolved to resist the demand, but those 
not in the association have already conceded 6d. per 
day. The miners seem to have resolved to give in 
their notices to terminate all contracts, so as to 
end all contract rules, and also to insure that work 
shall be restricted to four days per week. In Lanark- 
shire the four days per week system has been going on 
for some time, but in Fife they work eleven days per 
fortnight. A further conference, the third within a 
brief period, is to be held in order to decide, if pos- 
sible, upon a policy for the entire country. What the 
decision will be one cannot say, but agreement seems 
difficult in Scotland. 

After a prolonged struggle the workmen at the 
Monkwearmouth Colliery have won the seven-hour day 
from bank to bank. The strike lasted sixteen weeks, 
and cost the Miners’ Association 400/. per week in 
strike pay, or a total of 6400/. The terms of the agree- 
ment placed in the hands of the men by the company 
were courteous, and stated that the proposed evictions 
would not take place, and that no objections would be 
raised to any of the men resuming work. The owners 
state in their memorandum that they have assented in 
the interests of the wives and children, and for the 
sake of the friendly relations that have so long subsisted 
between the owners and the workmen. Whatever 
may be said of the strike during its progress and long 
continuance, the mode of settlement at the last was 
honourable and frank in all respects. Unfortunately 
the dispute was re-opened on the question of non- 
union labour a few days afterwards. 

The coal merchants of London and the provinces are 
taking action, similar to that of the coalowners, and 
other large employers. The object seems to be to 
insist upon ‘‘ the employment of unrestricted labour,” 
whether unionists or non-unionists. One of the mer- 
chants present argued for the employment of union 
men only, as they would work better, and with less 
friction. Those present agreed to pay the standard 
rates of wages agreed upon at the London Coal Ex- 
change in August of last year, by all merchants in the 
trade; but no advance is to be conceded without the 
consent of the Committee of the Association. The 
general tone of the meeting was friendly, and no 
threats of retaliations were used as to unions, or non- 
union workmen. 

English miners are responding to the appeal for the 
Australian workers on strike. The Council of the 
Yorkshire Miners’ Association have sent 200/.; the 
Bristol Miners, 10/.; the Radstock Miners, 20/.; Pel- 
sall Miners, 15/.; Cannock Chase, 20/.; West Brom- 
wich, 10/.; the Operative Section of the Coal Trade 
Wages Board, 10/. Other districts are similarly sub- 
scribing. 

The eight hours question is not being allowed to 
rest. In the Forest of Dean the pressure brought to 
bear upon the sitting member has led to the declara- 
tion that he will not vote for the Eight Hours Bill; he 
will rather not stand again. Mr. Whitfield has 
declared his intention of opposing Mr. John Morley, 
on the lines of the Eight Hours Bill. In many dis- 
tricts the sitting members have either to swallow the 
obnoxious pill, or risk the loss of their seats. Whe- 
ther this policy will eventually secure the passing of 
the Billremains to be seen. The men in some districts 





think it will; but those who know the ins and outs of 
British politics think otherwise. It is one thing to 

a resolution ina meeting of sympathisers; it is 
quite another thing to carry a Bill through Parlia- 
ment. 





An important mining congress has been held in 
Germany, at Halle-on-the-Saale, in the province of 
Saxony. The meeting was attended by forty dele- 
gates, representing 221,000 miners from all parts of 
Germany. The proceedings seem to have been well 
conducted in all respects. The congress declared 
for an eight-hour day, in favour of a new mining law, 
and for the prohibition of coal rings as being disastrous 
to the trades of the —- Complaints were made 
that the advantages gained by the strike of 1889 had 
been filched away, and that the old oppressions and 
abuses had been revived. The statutes agreed upon 
for the national union declared that its aims were for 
promoting the spiritual, material, and trade interests 
of all its members. 

Bearing upon this subject the Board of Trade Journal 
gives some particulars of the earnings of German work- 
men, from which it appears that the average would be 
only a trifle over 1/. per week in the year, including 
twenty-fiveSundays. The highest average does not seem 
to be more than 21s. per week. What will English miners 
and British artisans think of this? The German work- 
man, like the French workman, seems to have faith 
in legislation—what has it done for them, either 
as to wages or hours? The Labour Federation of 
America has declared that April 30, 1891, is to be the 
last day positively under the present system. It calls 
upon workmen to make no contracts which will pre- 
vent the consummation of their plans by May 1], 1890. 
For seven months longer, and then—the emancipa- 
tion of labour in the great American republic, ‘‘ with 
great determination we are yours fraternally,” signed 
by the officers of the National Executive, New York. 





The great federation of shipowners is spreading all 
over the country, and possibly is negotiating with the 
shipowners of the Continent, of America, and of the 
Colonies, so that uniform action shall be taken in due 
season. Mr. John Burns seems to be very desirous of 
trying his strength with this young giant, whom he 
openly challenges to a combat. It will come soon 
enough—too soon for all of us. Our hope is that any 
trial of strength will be averted ; that prudence and 
self-restraint will operate in the shipowners’ union, 
and in the unions of the men connected with the 
shipping interests, 


The Associated Blacksmiths’ report states that fifty- 
six men are on idle benefit, but of these thirty-one 
were in the receipt of dispute pay. The state of trade 
was good, moderate, or steady in all places except two, 
which are returned as ‘‘dull.” So that at forty places 
out of forty-two trade was in a pretty flourishing con- 
dition. The total cost for all benefits and management 
for thefour weeks covered by the return was only 2s, 4d. 
per member. 








COMPRESSED AIR FOR POWER 
DISTRIBUTION. 

WITHIN the limits of the city of Dresden the erec- 
tion of steam boilers is prohibited, and with a view of 
developing small industries and also supplying electric 
light, the question of distribution of power has re- 
cently attracted considerable attention. Electric dis- 
tribution naturally suggested itself, but the objections 
to high-tension currents led to a consideration of com- 
pressed air as a means of power distribution. Dr. R 
Proell, well known in this country as the designer of 
the Proell governor, has worked out an elaborate 
scheme, and in a pamphlet published by himself 
and Messrs. O. L. Kummer and Co., of Dresden, 
gives very complete details, both in calculations 
and drawings, of a project for supplying 7500 
indicated horse-power, and he expresses the opinion 
that a well-designed and carefully arranged instal- 
lation of this kind, would compete in economy with 
an electric installation involving distribution by cables 
over long distances. A careful perusal of the pam- 
phlet itself will probably enable the initiated to Toute 
a better opinion on this question, and we will confine 
ourselves to ane the general features of the scheme. 
Provision is made for the erection of ten triple-expan- 
sion condensing engines, working with an initial pres- 
sure of 150 lb. and twenty-fold expansion of steam, 
each engine to indicate 750 horse-power. The cylin- 
ders are to be 18.9 in., 30.7 in., and 49.2 in. in 
diameter and 49.2 in. stroke, working at 60 revo- 
lutions per minute, which gives a piston speed of 
490 ft. per minute. The illustration shows the engines 
arranged horizontally ; the flywheel shaft has two 
cranks, to one of which are connected the inter- 
mediate and high-pressure pistons, tandem fashion, 
and to the other the low-pressure piston and air pump, 
the latter placed vertically below the foundations, 
Coupled to the extended piston-rods, in each case, 
is an air compressor. The steam consumption is esti- 
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mated at from 12.1 lb. to 12.5 lb. per indicated horse- 
power per hour. The air compressors have cylinders 
27.5 in. in diameter and 49.2 in. stroke, same as the 
engines, and while the latter are, of course, controlled 
by the Proell valve gear of the latest pattern, the air 
compressors are fitted with mechanically controlled 
double-beat valves of the Riedler type. The cooling 
is effected by an external water jacket round the cy- 
linder covers and valve chests, injection being objected 
to by the designer. The twenty compressor cylinders 
are calculated to produce 2,200,000 cubic feet of air of 
120 lb. pressure per day, crediting the compressors 
with a coefficient of efficiency of 90 per cent. Steam 
is to be generated by fifteen water-tube boilers of the 
‘* Durr” type, each having 2200 square feet of heating 
surface, the fuel is to be lignite, fired into regenerators 
of the Schneider type, and with this arrangement the 
author expects to obtain an evaporation of 5 lb. of 
water per pound of lignite. An interesting automatic 
regulator is next described and illustrated, which has 
the object to adapt the air compression to the consump- 
tion. It consists of a pressure regulator operated 
upon by the air in the main, and altering the point of 
cut-off in the steam cylinder, thus either increasing or 
decreasing the = of the engine until equilibrium is 
again established. 

Probably the most novel features of the scheme 
consist in the motors, which it is intended to erect for 
the utilisation of the compressed air. Heating the air 
during expansion and at the same time injecting a 
water spray, are the leading points. For medium 
powers of 4 horse-power and upwards, the author pro- 
poses to use the ‘‘ Doerfel-Proell” engine, of which a 
considerable number are already in regular use with 
steam, giving very economical results at from 200 to 
300 revolutions. This motor is combined with a coil 
boiler, in which latter the compressed air is heated 
before it enters the motor, and during the heating 
process a small amount of water enters the coil from 
an overhead reservoir, while the exhaust air is used 
for accelerating the draught, thus establishing a self- 
regulating arrangement. For small powers of from 
} horse-power, a new compound single-acting engine has 
been designed, somewhat of the pattern of the numerous 
box engines, the two cylinders being arranged on one 
centre line vertically above each other, and the pistons 
attached to the same crank passing between the two. 
In these little motors a gas burner is provided under 
the bottom of low-pressure cylinder heat the air as 
it expands in the latter. This heating is of consider- 
able importance, and when completely carried out the 
author asserts that air motors can be worked as econo- 
mically as any other method of power transmission, or 
producing steam power on a moderate scale. In large 
engines, however, such as would be necessary to supply 
electric light for a district, the air-heating appliance 
would require considerable heating surface, and to 
obviate this combined gas and air engines on the plan 
of Mr. Fischinger, have been designed by the author, 
in which the heat of the gas explosion is immediately 
utilised to warm the compressed air used as motive 
power in the air cylinder, The two cylinders are 
arranged horizontally, tandem fashion, the air cylinder 
nearest the crankshaft. The compressed air enters the 
jacket of the gas cylinder, which latter is of the two 
cycle Benz type, cools this and enters the working 
Ysa’ ready heated. That all this has been most 
elaborately worked out in calculations will be expected 
by all who know Dr. Proell, and any one sufficiently 
interested in this scheme will do well to study the 
pamphlet in question, which moreover contains de- 
tailed calculations on the capital to be expended as 
well as working expenses. 





NOTES FROM THE SOUTH-WEST. 

The Severn.—The Severn Navigation improvement 
scheme is making steady progress. si wards of 20,000/. 
has been subscribed to meet the cost of the work contem- 
plated, and the necessary notices have been served on the 
riparian landowners at those places where dredging is to 
be first commenced. Operations will shortly be begun at 
a point about two miles below Worcester. 


Dowlais Iron Company.—The new works of this com- 
pany at Cardiff are approaching completion, and it is 
expected that the furnaces will be blown in before Christ- 
mas. All the engines, both pumping and blast, have 
been erected and are ready for ok In fact, the pump- 
ing engines have already been running, so as to remove 
any stiffness about the bearings. The blast tubing from 
the engine-house to the furnaces has been connected and 
lined with glazed bricks. The casting bed is also being 
filled in, and an iron platform, or facing, in front of the 
boilers 1s completed. A gantry over the calcining kilns 
is almost ready for use, and in a short time iron ore will 
be stored in the kilns. Three iron coke bunkers, each 
capable of holding 1500 tons, have been constructed near 
the storage kilns. They are also connected with the 

ntry. On the portion of the Moors set apart for steel 
urnaces work is proceeding rapidly, and seven chimneys, 
each 150 ft. in height, have been built in red brick. The 
foundations are being laid for the furnaces, and the iron- 
work section, it is expected, will be commenced shortly. 


Proposed Ship Railway.—At a meeting of the Bristol 


Chamber of Commerce on Wednesday a communication 





from the Aberdeen Chamber was read, introducing Mr. 
W. Smith (the harbour engineer of Aberdeen) to the 
Bristol Chamber. A letter was also from Mr. 
Smith, in which he stated that_a scheme had been pro- 
posed by Mr. R. Capper, Sir W. T. Lewis, and other 
gentlemen, for carrying South Wales coal and iron by sea 
and land to London and English Channel rae by means 
of aship railway between Bridgewater and Seaton. Mr. 
Smith further su ted that a lecture should be delivered 
before the Bristol Chamber to introduce the propose 
scheme, and explain the principles of the flexible car ship 
railway system in relation to it. After considerable dis- 
cussion the Chamber decided that it was unadvisable to 
accept Mr. Smith’s offer to lecture upon the subject. 


West Gloucestershire Water Company.—The half-yearly 
meeting of the shareholders in the West Gloucestershire 
Water Company was held on Saturday, at Bristol, Mr. 
E. Horton in the chair. The report of the directors 
stated that during the six months ending September 8, 
427 additional services have been laid on, making the 
number of houses supplied by the company on that date 
2082. The services, including some meter supplies, are 
estimated to produce a water revenue of 17901, 13s. 6d. 

r annum. To this must be 501. per annum 
or rent of property belonging to the company, thus 
making the total estimated income at the date named 
1840/7. 13s. 6d. This showed an increase of 506/. 15s. 7d. 
during the past six months. The houses now supplied by 
the company number rather less than one-sixth of the 
total number in the company’s district, so that there 
remains a large unexhausted field for profitable ex- 
tensions which can be made at a comparatively small 
cost, as the company is in possession of the requisite pump- 
ing power, and of sufficient water of excellent quality to 
fully supply the remaining five-sixths. Several small but 
profitable extensions have been made during the past six 
months, and the directors have under consideration some 
others of a more important character. The company is 
not yet a dividend-paying concern. 


South Wales Coal.—An order for 250,000 tons of coal 
has been divided between various South Wales collieries 
by Messrs. Elder, Dempster, and Co., of Liverpool. De- 
liveries are to be made in the course of 1891. 


Great Western Steamship Company.—This company has 
declared an interim dividend at the rate of 10 per cent. 
per annum free of income tax. The corresponding interim 
dividend at the corresponding date of 1889 was at the rate 
of 15 per cent. per annum. 


Cardiff.—There has been an increased demand for all 
descriptions of steam coal. The best qualities have made 
15s. to 15s. 6d. per ton, and good dry coal 14s. to 14s. 6d. 
ond ton. House coal has been quiet at about former rates ; 
No. 3 Rhondda has been maintained with firmness at 
13s. 9d. and 14s. per ton for large. Iron ore has continued 
in fair demand. Coke has been active ; foundry has made 
22s. 6d. to 23s., and furnace 21s. to 21s. 6d. per ton. 


New Railway Contract.—Mr. J. H. Lawton, of Bristol, 
has secured a contract for the construction of a railway 
from the Great Western main line at Brent to Kings- 
bridge. 

Rating Telephone Poles.—An important rating case 
affecting telephone companies was heard at Totnes on 
Thursday. he Western Counties and South Wales 
Telephone Company, Limited, —_ against a rating 
of 25/. made by the overseers of the parish of Kingswear 
upon the company’s poles and wires in the parish. Mr. 
Eastley, for the company, pointed out that it was not 
deriving any income from the parish of Kingswear, as 
there was no exchange or call office in the parish, and in 


other places the company’s poles and wires were only |). 


rated at the nominal value of 5s. permile. After hearing 
further arguments the assessment committee decided to 
reduce the rateable value from 25/. per annum to the 
nominal sum of 1/. per annum. 


Water Supply of Swansea.—Yesterday (Thursday) on 
the invitation of the mayor the members of the Swansea 
County Council visited Carreg Cenwen, with a view to 
forming an opinion as to the advisability of utilising the 
Llwchwr as a future additional source of water supply. 





LAUNCHES AND TRIAL TRIPS. 

THE steel screw steamer Alexandria, built to the order 
of Captain M. F. Lagoa for the a | Esperanca 
Maritima, of Rio de Janeiro, made her official trial on the 
Gareloch on Thursday, 18th inst. This vessel was con- 
tracted by Messrs. Kincaid and Co., Limited, of 
Greenock, who are the constructors of the machinery, and 
the hull has been built by Messrs. T. B. Seath and Co., 
Rutherglen. The general dimensions are as follows: 
Length between perpendiculars, 163 ft. 6in.; breadth 
moulded, 28 ft.; depth moulded, 12 ft. 2 in.; the 
vessel carries 365 tons deadweight on 9 ft. draught, has 
accommodation for eighteen first-class and thirty second- 
class passengers, all above main deck. She is fitted 
with Viall’s patent stockless anchors, and is classed 
100 Al at Lloyd’s. The propelling machinery consists of 
a set of triple-expansion engines having cylinders 13 in. 
20 in., and 32 in. in diameter, by 24 in. stroke. One steel 
return tube boiler, 12 ft. diameter by 10 in. long, working 
ata pressure of 160 1b. to the square inch. The mean 
speed of two runs on the measured mile gave a speed of 
9.863 knots, which was considered highly mceneng nag, te 
the owners. The vessel and her n.achinery has n 
built from the designs and under the superintendence of 
Mr. James Pollock, of Fenchurch-street, London. 





H.M.S. Marathon, second-class cruiser, which was re- 


posed | and engined by 





cently commissioned at Portsmouth by Captain Hill for the 
East India station, made on September 24 a three hours’ 
trial of her machinery, worked by her own crew. The trial 
was made with natural draught, the fans being slowly 
revolved so as to produce 3 in. of air pressure. e mean 

wer developed amounted to that of 5851 horses, or 351 
ena the contract, the speed realised being slightly over 
16 knots. The run was in every respect successful. The 
Marathon was built by the Fairfield Company at Govan, 
Messrs. Hawthorn, Leslie, and Co. She 
belongs to the ‘‘ M” class of steel, wood-sheathed copper- 
bottomed cruisers with protective decks. 





On Friday, September 26, there was launched from the 
Cleveland dockyard of Messrs. Sir Raylton Dixon and 
Co., Middlesbrough, a steel screw steamer built for 
Messrs. Elder, Dempster, and Co., Liverpool. This 
vessel, named Mayumba, is built on the web frame prin- 
ciple with long raised quarter-deck and partial awning 
deck, and is of the following dimensions: Length over 
all, 307 ft. ; breadth, 40 ft. ; depth moulded, 21 ft. 4 in., 
with a deadweight capacity of about 3600 tons. The 
engines will be fitted by Messrs. T, Richardson and Sons, 
of 200 nominal horse-power, with cylinders 224 in., 37 in,, 
and 61 in., by 39 in. stroke. As an instance of what can 
be done at the Cleveland Dockyard in the way of rapid 
construction, it may be mentioned that this vessel was 
launched from the same stocks on which another steamer 
i similar size was standing so lately as the 5th of July 
ast. 





The Tigris was taken on her trial trip on Thursday the 
25th ult. on the measured mile off Tynemouth. She is 
290 ft. long, 40 ft. beam, and 24 ft. 24 in. to top of ordi- 
nary floors, and was built under the spar-deck rule by 
Messrs. John Blumer and Co., Sunderland, to the order 
of the Persian Gulf Steamship Company, Limited, of 
London. The vessel is designed to carry 3250 tons dead- 
weight cargo and is fitted with 500 tons of water ballast. 
The engines, which are of the gage pagans type, with 
cylinders 234 in., 38 in., and 42 in., with a stroke of 42 in., 
and two double-ended boilers 11 ft. 9 in. in diameter and 
15 ft. 6 in. long, are _by the North-Eastern Marine Engi- 
neering Company, Limited, of Sunderland. Both hull 
and machinery have been constructed under the superin- 
tendence of Messrs. Flannery, Baggallay, and Johnson, 
London. The trial trip took jlace in fine weather with a 
light north-west breeze, and the mean result with light 
ship and about 330 tons of water ballast was a speed of 
11.544 knots per hour, everything working smoothly 
during the trial. 





The Fairfield Shipbuilding and Ragonering Company 
(Limited), from their yard at Govan, launched, on Satur- 
day, September 27, the Darmstadt, a steel screw steamer 
of 5200 tons, built to the order of the Norddeutscher 
Lloyd, of Bremen. Her dimensions are: Length over all, 
430 ft. 10 in.; breadth moulded, 48 ft.; depth moulded, 
33 ft. The vessel has been constructed in accordance with 
the latest regulations of the Germanischer Lloyd, under 
their special survey, and will be classed in the highest 
grade of that society. The hull is of Siemens-Martin 
steel. The ship will have accommodation for about 42 
first-class, 36 second-class, and 2100 third-class passengers, 
besides ample accommodation for officers and crew. The 
vessel will be lighted throughout by electricity provided by 
three engines and dynamos, each furnishing power for 
365 incandescent lights. Her engines are of the inverted 
triple-expansion type, with cylinders 31 in., 52 in., and 
83 in. in diameter, and a stroke of 4 ft. 6in. Steam will 
be provided by two double-ended and two single-ended 
ilers, each of steel plates throughout. The 18 furnaces 
are also of steel and corrugated. The boilers have been 
constructed for a working pressure of 150 1b. per square 
inch. The Darmstadt is similar in every respect to the 
Stuttgart, launched some time ago, and is the first of 
four large steamers the lairfield gj 8 are at present 
constructing for the Norddeutscher L ws f ; 





THE SANITARY CONDITION OF MELBOURNE.—The report 
has been issued of a Government Commission appointed to 
inquire into and report upon the sanitary condition of 
Melbourne and its suburbs—the extent to which the 
existence of noxious trades and abattoirs affect health, and 
to consider the various methods of dealing with refuse 
matter. The Commission recommend that various specified 
noxious trades should be removed from their present site 
and that municipalities should pay compensation where 
actual loss is sustained. Various suggestions are also 
made regarding the establishment of abattoirs in the 
country and railway facilities for conveying the meat to 
the towns, and also for the regulation of town abattoirs. 
Asa result of the efforts of the Commissioners the law 
relating to public health has been so amended as to give 
abundant powers to the central sanitary authority now 
styled the Board of Public Health. This Board will now 
consist entirely of representatives chosen by the local 
bodies—the councils of the cities, towns, burghs, and 
shires of the colony. A chief medical expert has been 
selected in the United Kingdom to assist the Board in its 
deliberations. A minister of the Crown will be behind 
the Board to support it. The necessity of rigorously 
enforcing the law is strongly urged by the Commission. 
They suggest also the institution of a popularly elected 
itpieepditen Board of Works to execute a comprehensive 
scheme for drainage and sewerage of Melbourne. They 
recommend that a complete system of underground 
drainage should be instituted with as little delay as 

ible, and the work of peewee» detailed scheme 
as been confided to the hands of Mr. Mansergh, 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE AOTS 1888—18°8. 


The number of views given in the ification Drawings is stated 
tn each case after the price ; é none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications —s obtained at $8, Cursitor-street, 

hancery-Lane, E.C., either personally, or letter, enclosing 
amount ype and postage, addressed to H. BR LACK, Esq. 

The date of the advertisement of the acceptance of a complete spe- 

> in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 

the advertisement of the acceptance of a complete specification, 
give notice at the — eS ee 
Patent on any of the grounds mentioned in the Act. 


STEAM BOILERS. 


16,345. R. Miller, Greenock. Multitubular Ver- 
tical Boiler for Steam Lighters and Winches. 
(6d. 4 Figs.) October 17, 1889.—The boiler is of the ordinary 
vertical type with semicircular top A, outer shell, and firebox B, 
with water space between. Inside the firebox is a large semi- 
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circular cross-pipe C with flat bevelled top D, flanged at both ends 
and rivetted to firebox B, with tubes E from the top up to the 
crown of firebox. The flame is outside of the cross-pipe and passes 
upwards through the vertical tubes, and is carried up through the 
boiler with an uptake F, the water being inside the cross-pipe and 
vertical tubes. (Accepted August 27, 1890). 


8660. A.J. Boult, London. (G@. H. Reynolds, New York, 
U.S.A.) Steam Generators and Cannon. (8d. 6 Figs.) 
June 4, 1890.—This invention is designed to provide means for gene- 
rating steam at very high pressure for use in throwing projectiles, 
to insure dryness of the steam, and to prevent priming on the dis- 
charge of the gun. The boiler A hasa water feed pipe w1, an educ- 
tion pipe G for steam, a pressure reducing valve Q connected with 
the eduction pipe for regulating the flow of steam into the steam 
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chamber I within the boiler for superheating the steam, which is 
connected with a discharge pipe M for Na bes dry steam to the 
gun, and discharge valve mechanism for controlling the discharge 
of steam. A safety valve T is connected with the eduction pipe 
between the pressure reducing valve and the opening of the pipe 
into the steam chamber, so that on pressure being relieved at a 
certain maximum the pressure in the boiler will be simultaneously 
relieved through the action of the reducing valve. (Accepted 
August 27, 1890). 

C. Weaver and W. C. Weaver, Easton, 
Penn., U.S.A. Water Gauge for Steam Boilers. 
[6d. 4 Figs.] July 19, 1890.—The object of this invention is to 
construct a water gauge for steam boilers which shall be less 
liable to become accidentally broken than tube water gauges. 





The body a of the gauge is constructed of cast metal with a cavity 
b, which is in communication with the steam and water spaces in 


the boiler. Round the front of the cavity a ledge c is formed to 
receive a packing d of india-rubber. Over this is — a bee 
e body 


iece of glass e held by the frame a, which is secure 
by screws. (Accepted August 27, 1890). 





11,515. J. Beesley, Lancaster. Steam Boilers for 
Utilising Waste Heat from Puddling, &c., Furnaces. 
(6d. 4 Figs.) July 23, 1890.—A is the shell of the boiler, and B 
a lower tube. Cis an upper tube having transverse rows of Gallo- 
way tubes D, D. The sides A, h are of semi-cylindrical form to 
give greater strength, and the plates ¢, i are curved, and stand in 


1 Fig 2 









its 


a position concentrically with the axis of the tube B. Eis a 
chamber lined with refractory material, and fastened to the back 
end plate F of the boiler, and provided with adoor G. The waste 
heat is conducted from the puddling furnace through a flue to the 
inlet end H of the lower tube B, through which it passes into the 
box E, whence it returns through the upper tube C, and is carried 
off toa chimney. (Accepted August 27, 1890) 


MACHINE TOOLS. 


15,123. T. Thorp, Whitefield, Lancs. Fneumatic 
Percussive Tools. (8d. 1 Fig.) September 25, 1s89.—This 
invention relates to apparatus in which a tool is caused to re- 
ciprocate rapidly by compressed air acting alternately on opposite 
ends of a piston as determined by a slide valve moved by the 
working fluid as the piston attains each end of its stroke. A is 
the stem of: the tool which is struck forward by the piston P and 





returned by a spring a. The piston P is grooved and provided 
with an annular slide valve F, which is surrounded by a lining E. 
When the handle B is pressed working fluid is supplied by a pipe C2, 
whence it flows by passages 6 and e! to the port e, and thence by 
passages p5 to behind the piston P. At the same time fluid can 
flow from the front of the B swoon by passages pt and e® to the 
ports e2 and away by d?. (Accepted August 27, 1890). 


15,930. W. Barraclough and A. Rhodes, Stanning- 
ley, Yorks. Lathe and Chuck. (8d. 8 Figs.) 
October 10, 1889.—For facilitating the formation of round spindle 
ends on square bars, a lathe is provided with a tubular spindle B 
upon the fore end of which is a faucet-piece D for holding a set of 
movable jaws G. These jaws are retained in place by two semi- 
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circular collar pieces H screwed on to the faucet-piece D. The 
bar is gripped by these jaws. Beyond the rear end of the hollow 
spindle B is a staple E furnished with a gauge rod which is projected 
to any required distance within the hollow spindle where it serves 
as a stop to the bars. To hold the hollow spindle firmly in position 
whilst the faucet-piece is being affixed a latch J is provided, which 
with a notched flange K. (Accepted August 27, 1890). 


17,167. J. Breeden and Co., Limited, and F. Breeden, 
irmingham., Machin for M 





. my! <—_ | Moulds for 
Casting Metals. [1ld. 8 Figs.) October 30, 1889, The ma- 
chinery [consists essentially of an endless chain for giving motion 
to a sliding carrier ¥, in which the half mould-box 65 and ‘‘odd 
side” e are placed, the advance motion of the endless chain causing 
the carrier and half mould-box to be brought in succession first, 
under the open bottoms of two sand hoppers and g, by which 






























































layers of sand are deposited in tke half mould-box ; next under 
rammers h, i, which consolidate the sand in the half mould-box ; 
next, under a third sand hopper K, by which a further layer of 
sand is deposited upon the consolidated sand in the box ; next, 
under a third rammer J, by which the consolidation of the sand is 
completed and finally — the carrier and half mould thus 
made under a holding-down roller m and scraper p. The mould 
having been thus made is removed from the exit end B of the 
machine. (Accepted August 27, 1890). 


6523. J. Parker, Philadelphia, Penn., U.S.A. 
-) » [lld. 11 Figs.) April 29, 
1890.—The heads for receiving the ends of the staves are formed 
of a number of segments movable in a radial line, so that the dia- 
meter of the heads may be varied during the operation of the 
machine, When the staves have been fed through the outer head 
D, the operator stops the feed and starts the machine, the hoop. 
driving arms M being moved towards each other, The block I 
first acts upon the toe ¢, and through an operating lever, and 
a crank draws the segments composing the head towards the 
centre, and forces the staves around the barrel head previously 





placed in position ; then the hoop-driving arms force the hoops 
upon the barrel, and when the hoops are in place the drivers are 
reversed and return to their first position. The toe? is released 


























Fig.3 


from the block I, and the head permitted to expand. Then the 
pawl bar U is caught by the hoop-driving head, and the stave-receiv- 
ing heads are drawn back, permitting the finished barrel to fall 
from the machine. (Accepted August 27, 1890). 


9363, C. H. Brown, Boston, Mass., U.S.A. Dies for 
Upsett: es in Rivets. (8d. 5 Figs.) June 17, 
1890.—The rivet d being inserted in the pieces of material to be 
united, and placed between the plungers p and the die (Fig. 1), 
the cupped end of the rivet resting on the elevated face a! of the 
core j, the plunger is pressed downwardly until the cupped end 
of the rivet is spread upon the conical face a! (Fig. 2). The spring 
b is sufficiently stiff to support the core j and prevent it from 





















yielding while the cupped end is being thus spread, but when the 
solid portion of the shank of the rivet comes to a bearing on the 
face al, the continued pressure causes the core j to yield until the 
margin of the face a! is flush with the inner margin of the face a 
(Fig. 3), the partially turned flange on the cupped end of the rivet 
being thus pressed against the concave face a, and therefore spread 
wi into a complete second flange. (Accepted August 
. hb 


MISCELLANEOUS. 
15,792. L. Grabau, Hanover, Germany. Apparatus 
for Obtaining Metals of the ‘Alkalies nen Molten 


or 
Chlorides, [8d. 1 Fig.] October 8, 1889.—A melting cham- 
ber A, which is closed at the top by a lid D, is surrounded by an 
air jacket L and heated by hot gases which pass through channels 





G. The chamber A comprises a bell-shaped pole-cell B of refrac- 
tory material, and carbon electrodes C arranged round the pole 
cell, from the lower edge of which a wall w extends around the 
pole-cell wall p, and rises above the level of the molten chlorides, 
so as to prevent the same from touching the external surface of 
the cell wall. (Accepted August 20, 1890). 


10,370. L. B. Steve London. 
way, N.J., U.S.A.) Anti-Friction Gu 
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Signal Rods. (6d. 3 Figs.) July 4, 1800.—Three standards 
B, made separately from each other, are secured to the 
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base A side by side. In the standards are formed slots UC, which 
constitute elongated bearings for journals d of pulleys ). The 
journals extend into each of the elongated bearings C. Tosecure 
a pulley in the bearings the standards are separated, one of the 
journals d inserted in one of the bearings C, and the other standard 
moved up intoa position where it will receive within its bearing 
C the other of the journals. Both standards are then secured to 
the base A. The elongated bearings admit of the longitudinal 
movement of the pulley as well of its rotation. The pulleys D are 
grooved to receive the signal-rods above which are retaining rollers 
F mounted upon arod G. (Accepted Auzust 27, 1890). 


16,338. F.E. Ross, Croydon, Surrey. Cupola and 
Blast Furnaces. (8d. 5 Fis.) October 16, 1889,—A vertical 
flue 8 communicating with the upper part of the furnace conducts 
the hot gases downward. The lowerend of this flue is connected 
with a box 6 which communicates with the lower part of the fur- 
nace and through which passes the air tuyeres 3. The furnace is 
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closed at the top, and the hot gases drawn upward through the 
mass of fuel therein by the inductive action of the air tuyeres, are 
drawn off through openings 10 near the top of the furnace. The 
lower part of the furnace is provided with exit openings 11 through 
which that portion of the hot gases and products o plet 
combustion which is not drawn through the mass of fuel can 
escape. (Accepted August 27, 1890). 

16,700. C. aerate, London. § Indicators. [1ld. 
10 Figs.) October 22, 1889.—This invention is applicable to 
speed indicators which are in two parts, one, the transmitter, being 
in the vicinity of the engine, and the other, the receiver, where 
the indication should be given, and refers to a prior patent, viz., 
No. 1711, a.p. 1888. The present invention relates to the transmitter. 
The clockwork mechanism forming part thereof is so arranged that 
no winding is required. The clock train iscontrolled by an escape- 
ment and drives a cam which serves to bring together two contact 






































surfaces. The apparatus also comprises an electro-magnet @, an 
armature carried by a lever b, a spring c, anda driving pawl /. 
The apparatus is so arranged that after a call current has been 
oaneet through the coils of the electro-magnet the driving pawl 
engages with and drives the clock train for a short time requisite 
for the completion of a speed measurement. An arrangement is 
described by which currents are directed into different circuit 
wires according as the engine is running ahead or astern. (Ac- 
cepted August 27, 1890). 
17,253. J.N. Paxmanand W. Paxman, Colchester, 
x. C Mills. (8d. 3 Figs.) October 31, 1889. 
—The rollers turn loosely on the lower ends of vertical shafts F, 
suspended from a disc D driven by a central shaft C, so that they 
may swing inwards and outwards and be caused to travel round 


Fig 1 
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in contact with the sides of the pan A by centrifugal action. The 


roller head H is made solid and the bearing sleeve J is made in 
a separate piece to enable the roller head to be mounted on the 


vertical shaft which has a collar f adapted to support the roller | ren’ 


head. At the junction of the sleeve J with the roller head is g 





recess h to receive the collar on the shaft F, washers being inter- 
posed between the wearing surfaces of the collar and the sleeve, 
and a recess is formed in the roller head to receive the extension 
of the shaft F. The sleeve J is fixed to the roller head by bolts K. 
The interior of the pan above the die B is fitted with a steel lining 
G. (Accepted August 27, 1890). 

20,663. M. Crawford, Liverpool. Grin Appa- 
ratus. (8d. 3 Figs.) December 23, 1889.—Material fed in at 
the hopper M, passes down the pipe M2 to between the balls F and 
grinding surface C C2 and is there ground. Water under pres- 
sure is passed by the pipe K into the space I beneath the rotating 
portion C? of the grinding surface, the water passing thence 
up through the space G and between the grinding balls and the 
grinding surface into the space inclosed by the casing L above and 








eventually out by the outlet N over the upper edge of which it 
flows into an annular trough R, and is conducted thence by the 
spout R* away from the apparatus. The space in the casing 
between the balls and the hood L allows the water to separate the 
gangue and impurities which pass away with the water at the 
outlet, whilst the heavier portions likely to contain precious 
metal return to between the grinding surface C C2 and the balls F 
to be further acted upon. (Accepted August 20, 1890). 


10,884. J. K. Brown, G ow. Gas Governors. 
(6d, 1 Fig.] July 12, 1890.—The valve A has three radial slots a. 
The valve-rod bis secured by jam nuts to a float B. C, C are 
weights for adjusting the position of the valve A to any desired 
pressure. D and D! are bridges in which the valve A works. E 
is a mercurial om 4 and e the aperture for giving a passage to the 
gas to act upon the fioat B. The outer rim of the cup E is pro- 





vided with a flange which fits into a recess formed in the lower 
flange of the governor. F, F are the inflowing passages and G the 
outflowing passage. is a cap at the top of the governor. 
Any undue sudden pressure of gas passing into the governor, 
acting upon the float, would raise the tube so that the slots would 
be at a sufficient height above the bridge to more or less cut off the 
undue supply of gas. (Accepted August 27, 1890). 

10,911. G. F. Redf: London. (R. F. Smith, Stock- 
holm.) Wheels for way Cars and Tram-Cars. 
(8d. 6 Figs.) July 12, 1890.—The wheel is constructed of two 
cast-steel concave plates A and B anda rim C. At the centre 

rt the plates have each a flange a and b respectively, form- 
ing the hub of the wheel. These flanges are joined to each 
other when the two sides of the wheel are put together. The 
part @ has an exterior flange, and the other part b has an 





interior flange. These flanges are cut away at two diametri- 
cally opposite parts sufficiently to allow the corresponding re- 
maining parts of the inner flange to enter the two parts of the 
outer flange. This arrangement constitutes a kind of bayonet 
joint, whereby the two discs can be joined together by turning 
them in opposite directions. At the periphery of the wheel the 
two discs aré bent inwards so as to form cylindrical surfaces, the 
edges of which may be rabbetted. (Accepted August 20, 1890). 
11,025. J. Y¥. Johnson, London. (Higham Patent Right 
Company, Rockland, Me., U.S.A.) ting Cirouit Cur- 
tsto Arc Lam 8. (Sd. 11 Figs.] July 15, 1890.—The mode 
of regulating arc circuit currents at a constant intensity consists 





when the current rises above normal in first dropping the poten- 
tial to check the rise of current and then raising the potential 
while the current is still above normal; or when a fall of current 
occurs in first raising the potential, but dro ping it again while 
the current is below normal. A is acontrolling electro-magnet, 




















14,0: oy J 
the windings of which are conaected in the working circuit ; B is 
an electro-magnet to move an arm L according as the magnet A 
opens or closes the short circuit around the magnet B. Connected 
to the arm L is a valve O which controls the power of the motive- 
power engine to vary the speed of the dynamo armature. (Ac- 
cepted August 27, 1890). 


11,047. A.M. Clark, London. (E. Fitz Randolph, New 
York, and G. H. Clowes, Waterbury, Conn., U.S.A.) Mae 
chines for Rolling mless Metal Tubes. [lld. 
12 Figs.) July 15, 1890.—In ears 16 at each end of a sliding 
carriage 13 are secured the ends of a cable 17 which is coiled 
upon a drum 18. Upon the end of the cable drum shaft 19 
is a wormwheel 20 gearing with a worm 21 upon a line shaft 
22. Attached to the carriage 13 are centre posts provided with 
centre points 24 for holding the mandrel 48 in position, carrying 
the casting tobe rolled. The close fitting casting 47 is placed 
upon the mandrel, the rear end of which is passed through the 


Fig.1 
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aperture of the roll head and supported by the centres. The 
drum shaft 19 is then revolved, causing the carriage to travel rear- 
ward, and the end of the casting is brought in contact with the 
surface of the roll, and the roll being revolved will revolve both 
the casting and the mandrel, and owing to the peculiar form of 
the rolls, and by the assistance of the cable on the carriage, the 
two are passed through the head 25 between the rolls, and the 
casting is reduced in thickness and elongated. The rolls are of 
greater diameter at the rear end than at the forward end, and 
the two end surfaces are connected by a spiral inclined plane. 
(Accepted August 20, 1890). 


19,019. F. W. Barker, London. (W.C. Rossney, Boston, 
Mass., U.S.A.) Gas Regulator. [8d. 5 Figs.] November 26, 
1889.—This invention relates to gas regulators for automatically con- 
trolling the supply of gas independently of the pressure in the gas 
main. On the pressure in the regulator body a being reduced by 
the opening of burners leading from the pipe f, the gasholder c 
descends, causing a downward movement of its stem d, disc d!, and 
liquid seated valve D, and by the gradual descent of the disc d! the 
weight k on the lever K causes the roller k1 to move and thereby 





trip the lever K and cause the valve g to open for the admission of 
gas tothe regulator from the pipe e. As long as the consumption 
of the gas is equal to the supply the valve g will remain open ; 
but should the consumption lessened by the shutting off of 
burners communicating with the pipe f the holder ¢ will rise, and 
in so doing will move the weighted lever K and close the valve g. 
The valve g will remain cl until the pressure in the body a is 
lowered, when the holder will descend and gradually open it. 
(Accepted August 27, 1890). 





STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to om time, and 
reports of trials of patent law cases in the United may be 
consulted, gratis, at the cffices of Enenramrine, 85 and 36, ‘ord. 





Pic 1n GeRMANY.—The production of pig in Germany 
in the first half of this year amounted to 2,339,583 tons, 
as compared with 2,092,376 tons in the corresponding 
period of 1889, showing an increase of 247,207 tons, or 
about 11 per cent. this year. 
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" of tube B. F, G, H, I, J are cocks to various parts 
FLUE GASES FROM STRAM BOILER of the apparatus. In working, the mercury in K 


AND OTHER FURNACES. | serves the part of the water of the level bottle in 
(Concluded from page 384.) | 


Orsat’s apparatus, connection to the supply of gas 

Tue chief defect which is common to both of these | being through N. Bis filled with gas by manipu- 
apparatus is the use of water, which, unfortunately, | lating K, which is adjusted till the mercury stands 
absorbs a very much larger amount of carbonic acid | at the same level in A and B ; the gas is then passed 
gas than it does of either of the other constituents | into the caustic potash tube, whence it is returned, 
of flue gases, and it is always possible that in the | after absorption has taken place, into the vessel B, 
mere process of charging the burette with the| where it is again measured, the operation being re- 
sample of gas, some carbonic acid may be absorbed | peated to secure accuracy ; the carbonic acid is thus 


by the water which is being replaced by the gas, 
and the result of the analysis thereby vitiated. The 
right liquid to use in the place of water is un- | 





determined. Some water is now decomposed in 
D, and the explosive mixture allowed to pass into 
B, where it is exploded by the electric spark ; any 


doubtedly mercury, but, on account of its great | carbonic oxide present is thus burned, combining bsorp 
weight, which, as well as its expensiveness, compels | with some of the free oxygen almost always present | rersd, the whole of the gas is driven out of the tube 


the use of comparatively small quantities, it is not | 
well adapted for use outside the laboratory. | 


in furnace gases. The gases are again passed into 
C, where any carbonic acid produced by the com- 


as those specified in the processes already described, 
are put into the cup ¢ as required, and then admitted 
through the three-way cock into the laboratory 
vessel. When the absorption is complete the level 
bottle is raised and the gas is thus caused to fiow 
back into the measuring tube. When the reagent 
rises to c the three-way cock is turned to communi- 
cate with the cup, so that the reagent flows into it. 
Some mercury is then driven over into the measur- 
ing tube to clear the gas from the capillary connect- 
ing tubes. 
The two ends of the capillary tubes at f are made 
| funnel-shaped and connected by a thick india-rubber 
tube. By heeeding the measuring vessel, when the 
gas es from it to the absorption vessel and vice 


by the current of mercury. The absorption vessel 
can be readily disconnected for the purpose of clean- 


Mr. Stead’s analysing apparatus*, Fig. 3, consists bustion of carbonic oxide in the last process is ing it. 
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of a wooden framework which supports a pair of| absorbed, and its amount determined, when the 
tubes A and B, connected by a breeches pipe to an gases are again measured off in the tube B. To 
india-rubber tube which unites them to a vessel of determine the amount of free oxygen a measured 
mercury K, suspended by a cord passing over a quantity of hydrogen from E is passed into B, and 


pulley, and balanced by a weight L. The tubes A 
and B are of glass, and are surrounded by water 
jackets also of glass. The tube B is graduated, and 
asmall spirit level runs on slides in front of the 
tubes, and enables the mercury to be set level in 
them, and as the tube A is open to the atmosphere 
the pressure in B must be the same when the 
mercury columns are level. C is an inverted bell- 
tube dipping into a beaker of caustic potash. E 
another bell-tube containing hydrogen, and D a 
similar inverted bell-tube covering a pair of plati- 
num poles, by means of which the water contained 
in the beaker can be decomposed by means of a 
current of electricity produced by a battery of six 
small cells, which also serves to send an electric 





spark, by means of a Rhumkorff coil, through the top 





* The Journal of the Royal Agricultural Society of | 
England. Part II. No. XLVI., October, 1887. 


the mixture exploded ; water is thus formed, and 
the amount of oxygen that was present is shown by 
the reduction involume. The remainder is in this, 
as in all the other processes, assumed without sen- 
sible error, to be nitrogen. 

Mr. Wilson’s apparatus* resembles in some re- 
spects those of Bunté and Orsat already described, 
but its mostimportant feature isthat the wholeopera- 
tion is conducted over mercury. The gas is measured 
in the tube or eudiometer « (Fig. 4), whence it is 
passed through the cock b and three-way stop-cock c 
to the absorption vessel or laboratory ¢ by means of 
the level bottle, some mercury being made to follow 
it so as to sweep out all the gas from the connecting 
tube. The various reagents, which may be the same 

* See Mr. Wilson’s report on his tests in connection 
with trials of motors for electric lighting, Journal of the 
Society of Arts, February 15, 1889, 





Compared with the volumetric methods of ana- 
lysis described above, all gravimetric methods are 
troublesome and tedious, and, moreover, demand 
a greater amount of manipulative skill, on the part 
of the operator as well as the employment of 
delicate weighing apparatus. 

In the elaborate series of trials of a warm blast 
steam boiler by Mr. J. C. Hoadley, of New York, 
the flue gases were carefully analysed gravimetri- 
cally in a specially designed apparatus, full par- 
ticulars of which are given in Mr. Hoadley’s 
full and interesting report.* Such elaboration as 
this is, however, seldom required, but it is often 
very convenient to be able to estimate the amount 
of aqueous vapour in the flue gases, which cannot 
be done by any of the processes described above. 
| _ The apparatus shown in Fig. 5, as used by Mr. B. 
| Donkin, Jun., and the late Mr. Frank Salter, has 
| been found to answer very well for this purpose. 
|It consists of an aspirator which is filled with 
water at the commencement of the experiment, 
|and which can be emptied at any required rate by 
;means of the stop-cock, the space occupied by the 
| water run out being filled by gases from the flue, 
which on their way to the aspirator pass through 
various tubes, &c. , as follows: b is a tube of hardglass 
containing a plug of asbestos which rerves to 
filter out and retain any particles of carbonaceous 
matter, the amount of which is determined by 
weighing the tube with the plug in it before and after 
the experiment, and when required, the carbonaceous 
matter thus arrested may be subjected to analysis, 
and its composition determined. 

Cand C! are bent tubes containing pieces of 
dried calcium chloride which absorb all traces of 
moisture from the gas as it passes through them. 
D', D", and D"! are potash bulbs, and may be’ 
either of Liebig’s pattern as shown, or of Geigsler’s, 
which is perhaps better. These absorb all the car- 
bonic acid gas which, on account of its solubility, 
should not be collected over water in the aspirator. 
E is a safety tube containing calcium chloride to 
arrest any moisture carried over from D""', The 
oxygen, nitrogen, and carbonic oxide (if any), 
which are but very slightly soluble in water, are 
allowed to pass into the aspirator, where their 
volume is measured by the quantity of water which 
is run out. 

The aspirator is provided with a thermometer 


* Trials of a Warm Blast Steam Boiler,” by J. C. 
Hoadley. 
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and a water gauge, so that the temperature and 
pressure of the gases it contains may be noted at 
the same time as their volume is measured. 

The respective proportions of oxygen, nitrogen, 
and carbonic oxide are determined by analysing 
samples from the aspirator by either of the volu- 
metric processes described above, and from the data 
thus obtained the respective weights of these gases 
are easily calculated. The increase in weight of 
the potash bulbs D', D'', D''', and the safety tube 
E, gives the weight of carbonic acid, whilst the 
moisture is determined by the gain in weight of the 
calcium chloride tubes C and C!. 

This process is more suitable for a careful experi- 
ment, when it is desired to determine the distribu- 
tion of heat in the furnace and flues, than for every- 
day use, for the results cannot be arrived at till the 
end of the experiment, whilst one of the chief 
objects in analysing furnace gases is to ascertain 
the condition of the fires from time to time with a 
view to their possible improvement. 

The above process has been employed in several 
boiler experiments, in addition to the examination by 
Bunté’s process of samples taken periodically, with 
satisfactory results, the average of the periodical 
samples working out very closely to the result of the 
continuous sampling. 

Taking Samples of Gases,—When, as it frequently 
happens, the analysing apparatus cannot be brought 
to the furnace, it is necessary to have a ready means 
of conveying samples of the gases to the apparatus. 

The ordinary aspirator naturally suggests itself 
for this purpose, and any vessel of suitable size 
provided with a cock by which the water filling the 
vessel can be run out and another by which the 
gas can be drawn in, may be used for the purpose. 
This, however, is not a satisfactory piece of appa- 
ratus, for there must always be a certain length of 
tube between the point from which the sample is 
drawn and the aspirator, and some means should 
be provided of clearing this of the air which is 
sure to be contained in it. 

The arrangement shown in Fig. 6 provides for 
this clearing of the sampling tube. It consists of 
two bottles, say, of half a pint capacity each, con- 
nected by tubes as shown, in such amanner that by 
raising one bottle the liquid contained in it is 
syphoned over into the other, causing a partial 
vacuum in the first which is replaced by gas from 
the flues. By raising first one bottle and then the 
other, the liquid is caused to flow from one to the 
other several times, and the air that was contained 
in the pipes is thus got rid of, or, at any rate, 
becomes so much diluted with the gases as to 
no longer seriously affect the composition of the 
sample. Instead of the arrangement of syphons 
shown in the figure, bottles with openings near the 
bottom as well as at the top can be used advanta- 
geously. 

But with these bottles, as with the aspirator, there 
is still the drawback of absorption. Of the gaseous 
products of combustion the most important is the 
carbonic acid, and it unfortunately happens that 
this gasis the only one that is soluble in water to 
any appreciable extent, and it may easily happen, 
even with the most careful handling, that a portion 
of the carbonic acid is absorbed in the water of the 
sampling bottle. To avoid this the water is some- 
times replaced by a strong solution of common salt, 
or a dilute solution of hydrochloric acid, in each of 
which carbonic acid is rather less soluble than in 
water, but not to asufiicient extent to allow implicit 
reliance to be placed on samples so taken, unless 
they are to be examined soon after they are drawn. 
The syphon bottles are in this respect also rather 
better than the ordinary aspirator, because in pass- 
ing the gas in and outof the bottle in order to clear 
out the air from the pipe, the liquid becomes satu- 
rated with carbonic acid and so does not abstract 
~ of that gas from the sample. 

essels exhausted of air are sometimes used ; 
these are connected to the flues and then opened 
so that the vacuum is replaced by gases from the 
flue, but in this case, too, the difficulty is to clear 
the connections of air before the operation. 

There is no doubt that furnace gases can only be 
satisfactorily collected over mercury, which neither 
absorbs nor is acted on by any of the constituents. 


The objections to its use are (1) its cost and (2) its 
great weight, both of which tend to make the 
quantities dealt with very small, and consequently 
more susceptible of error in the course of analysis. 
At the engine trials of the Royal Agricultural 
Society at Newcastle, Mr. Stead collected samples 
of the furnace gases from the boilers under trial 





with the apparatus shown in Fig. 7, which is 
another form of the syphon bottles (Fig. 6), and is 
very convenient for use, although the quantity of 
mercury employed makes the weight considerable. 

In order to overcome in some degree the danger 
of dealing with a sample of gas which forms but a 
very small portion of the total gases, a large aspi- 
rator may be used in connection with the small 
sampling bottle. The large aspirator draws a con- 
siderable volume of gas from the flues, from which 
in turn the mercury bottle takes its supply. Thus 
the sample eventually examined is a sample of a 
larger sample and probably fairly represents the 
whole. This plan was adopted by Mr. M. Long- 
ridge in an experiment on five Lancashire boilers, 
and another on a Babcock and Wilcox boiler in 
1887.* The analyses of the samples thus collected 
were made by Bunté’s process described above. 

For dealing with a number of samples which 
have to be kept a considerable time before being 
analysed, Mr. C. J. Wilson, of University College, 
has devised a neat mercury collecting bottle. It 
consists of a tube, Fig. 8, of any desired capa- 
city, but not larger than is absolutely necessary, 
closed at both ends, with the exception of the two 
small tubes, and which are provided with india- 
rubber caps with bits of glass rod to serve as 
stoppers. In taking a sample the sampler is com- 
pletely filled with mercury, and one of the branch 
tubes is connected with the pipe leading to 
the flue (previously aspirated). The whole appa- 
ratus is then inclined so that the mercury runs out 
at the other branch, its place being taken by some 
gas from the flue, only enough mercury being left 
to seal the ends of the two branches ; the first tube is 
disconnected from the pipe, the branches filled up 
with mercury, and the caps and stoppers put on. 
A box to carry a number of these in their proper 
position can easily be arranged, whilst the quantity 
of mercury required is only that necessary to quite 
fill one of the samplers, and as much more as is 
required to make the necessary seals. The intro- 
duction of a tee-piece somewhere in the collecting 
tube, before the sampler, allows of any air being 
exhausted by a hand pump or otherwise. 

The following figures are taken from Mr. Long- 
ridge’s report of 1887, to which reference has 
already been made. They have to do with the two 
experiments which are described at length in the 
report, and special attention seems to have been 
given to the question of the furnace gases. 

The mean of four samples taken at intervals 
during the experiments with the five Lancashire 
boilers gives : 


Volumes. 
Carbonic acid CO,... 10.35 
* oxide CO... 0.25 
Oxygen O ... 5 < ae 7.98 
Nitrogen and other gases N, &c. 81.42 
Total 100.00 


To determine the weight of each of these gases 
per pound of coal burnt, we first proceed to con- 
vert the volumes per cent. into weights thus : 


Relative Weights 

Volumes. Weights. Per Cent. 
COz 10.35 x 22... 227.7 15.20 
CO 0.25x14... a 3.5 0.23 
O 7.98 x 16... one 127.7 8.52 
N 81,42x14... 1139.9 76.05 
Total ... 1498.8 100.00 


We next require to know how much CQ, and 
CO respectively were produced by the combustion 
of 1 Ib. of pure carbon under the existing con- 
ditions, 

Now 1 lb. of pure carbon requires for complete 


combustion : =2.66 lb. of oxygen and produces 
15 =3.66 Ib. of CO,, whilst 1 lb. of carbon when 
burnt to CO, instead of CO,, requires! =1.33 lb. of 


oxygen and produces 1972-33 Ib. of CO. There- 


fore with the composition as in the above analysis 


we shall have yee 4.146 lb. of carbon burnt to 


0.23 __ 
9. gg 7 0:0986 lb. burnt to CO, or 


Ib. 
Carbon burnt to CO.=0.9768 ~ each pound of 
CO =0.0232 § carbon burnt. 
* The Engine, Boiler, and Employers’ Liability Cor- 
poration. Chief engineer's report for 1887. 


CO, and 








But each pound of fuel burnt was found to contain 
only 0.655 Ib. of pure carbon, therefore the weight 
of CO, and CO respectively per pound of coal 
burnt are : 

CO, 0.655 x 0.9768 x 3.66=2.343 Ib. (15.2 per cent. 


by weight). 
CO 0.655 x 0.0232 x 2.33 =0.0357 Ib. (0.23 per cent. 
by weight). 
From either of these figures we may calculate 
the total weight of dry gases per pound of coal 
burnt, thus : 


2 343 x 100 
CO, = 15.2 — =15.4 lb. 
or 
0.035 x 100 _ ,~ 
co .- 0.25 =18.4 lb. 
If in addition we know the quantity of available 
hydrogen in the coal, i.e. the hydrogen over and 
above that required to form water with the oxygen 
present, we can determine how much water is pro- 
duced in combustion, and thus arrive at the total 
weight of the products of combustion of 1 1b. of 
coal. In the case under notice the hydrogen was 
0.0404 lb. in 1 Ib. of coal, whilst the oxygen was 
0.0809 lb., the available hydrogen was therefore 


0.0404 —2: — =0.0404—0.0101 =0.03031b. which 


required 0.0303 x 8=0.2424 lb. of oxygen for com- 
bustion and produced 0.2727 lb. of water. Adding 
this 0.2727 lb. of water to the 15.4 Ib. of dry gases, 
we get 15.67 lb. as the weight of the products of 
combustion, of which 0.655 lb. (C) +0.0303 lb. (H) 
= 0.6853 lb. came from the coal and the remainder 
15.67 —0.6853=14.98 Ib. came from the air sup- 
plied ; therefore the dry air supplied per pound of 
coal burnt was 14.98 lb. In his report Mr. Long- 
ridge adopts a more comprehensive method of cal- 
culation, and arrives at practically the same result 
as the above. 

If we want to know what amount of heat is pass- 
ing to waste into the chimney, we must know the 
temperature at which the gases leave the boiler on 
their way to the chimney. Then by multiplying 
the weight of each of the various gases by its 
specific heat and by the temperature of the issuing 
gases, we find the number of thermal units leaving 
the boiler. Andif we deduct from this quantity the 
number of thermal units already in the coal and air 
when they entered the furnace, we shall know the 
actual amount of the loss sustained in this direc- 
tion. 

From the presence of a small amount of carbonic 
oxide CO in the samples analysed, we learn that com- 
bustion was not complete, and it may be useful to 
ascertain what loss of heat this represents. 

One pound of carbon when burnt to COs evolves 
14,544 thermal units, whilst one pound of carbon 
when burnt to CO only evolves 4451 thermal units. 
As we have already seen the amount of carbon in 
1 lb. of the coal burnt was 0.655 lb., of which 
0.655 x 0.9768=0.64 lb. was burned to COs and 
the remainder, 0.015 lb., was burnt to CO. 

Therefore the heat evolved in the production of 





: Thermal 

Units, 
CO,=0.64 Ib. x 14544 thermal units 9308 
CO =0.015 Ib. x 4451 a 67. 
Total 9375 


But with complete combustion there would have 
been evolved : 

0.655 Ib, x 14544 thermal units=9526 thermal units. 
The loss is therefore 9526—9375=161 thermal 
units, or 1.6 per cent., and very plainly shows the 
ill effect of even so small a quantity as 0.25 volume 
per cent. of carbonic oxide in the flue gases. 





MODERN FRENCH ARTILLERY. 
No. XXXVIII. 
Gun CarriacEs-—continued, 

A DETAILED description of the naval gun carriages 
recently fitted on board the three Greek ironclads, 
Hydra, Spetzia, and Psara, will convey a clear idea 
of the manner in which the special points of design 
in the Canet system are carried out. It should be 
mentioned that the three vessels above named have 
recently been constructed by the Forges et Chan- 
tiers de la Mediterranée for the Greek Govern- 
ment. 

The carriages are of four kinds: 1. Central 
pivotted carriages with hydraulic brakes for 10- 
centimetre guns of 36 calibres. 2. Forward 
pivotted carriages with hydraulic brakes fur guns 
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CENTRAL PIVOTTED MOUNTING FOR 15-CENT. (5.90 IN.) CANET GUNS. 
CONSTRUCTED BY THE FORGES ET CHANTIERS DE LA MEDITERRANEE, HAVRE. 
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TABLE XLIII. -DETAILS OF FIRING TESTS WITH A CANET 15-CENT. NAVAL GUN, 36 CALIBRES. 



































; ; 
| PROJECTILES. | CARTRIDGES. | CuRroNOGRAPH SPEEDS. | CRUSHER GAUGES. g 
‘is Pee eS ; rai | —— eta ae ae pe — ' eae 3 
o | | | = 
ae 3 Distance from Weight of | Recoil. | Heights. Pressures. Pd 
2s is e of Pro- der. elg' 1 Yo. $2. No. 85. . on 
BS 2 | Weighta | “jectileto |POWSr) Charge. | ‘ensth | | . ~— on oj 
pm | Breech of Gun. Botton T Bo T 5 
Zz z, | a. op. ttom. ‘op. a 
ai ena an ia ee Ted ete Ng a cob ae | ee i a i aT aE cai upping: 2 o> Sg tie 
! 1b, kilos. | in. | m. | BN. Ib. | kilos.} in. j|mm) in. ee ft. | m. | ft. | m. | in. | mm. in. | mm. | Ib. per | kilos. per] Ib. per |kilos. per ft. { m, 
1 | | | ‘ | | 





| | | | Sq. in. | sq. cent. | sq. in. | sq. cent. | } 
1 48 | 94,51 | 42.960 50.00 1.270 5 — 1890) | 10 | 22.84 580 19,65 499 1947 503.1) .. | .. | 448 | 11.4 | 448 | 11.4 | 17,896) 1254 | 17,836 | 1254 "| 1998 G09 
2 70 | 98.83 | 42.650 49,80 1.265 5— 1390} 24.2 11 | 23.62 | 600 20,08 510, 2089 637 | 2093 637.9 423 10.9 |.428 19.9 | 22,172) 1559 | eea72 | 1559 (2149) 655 
3 34 | 93.80 | 42.610 | 49.80 1.265 5—1890/ 26.4 12 | 28.35 |720 20.40 5183/2211 674.6) 2205 O71.7| .. | .. | .. | .. | 27,976) 1907 | 29,063 | 2012 | 2270 
4 7 | 94.73 | 43.060 | 50.09 | 1.270 5 — 1800 28.6 13 | 32.29 |820 20,56 522 2356 718.2| 2004 710.7 


2 
; & 


i 
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| .. | 32,955] 2317 34,149 2401 | 2411 
| .. |s7,494/ 2632 | 36808 | 2583 9549 
































| to 
5 42} 94.49 | 42.950 49.88 1.267 5 — 1890) 30.8 14 | 33.47 See 20.87 , 530) 2487 758 | 2474 754.2 | 77 
6 58 | 94,78 | 43.085 | 50.11 (1.273 5 — 1890) 28.6 13 | 33.08 840 20.79 528) 2352 717.7 | 2004 TART) oe | Mv so | ee | 33,552 2359 34,149 2401 2408 754 
7 | 74 | 93.94 | 42.700 | 49.84 1.266 5 — 1890) 30.8 14 | 33.86 | 860 20.95 532, 2461 749.9 | 2444 744.7/ .. a -» | «- | 40,122] 2821 37,804 2658 | 2519 768 
8 69 | 94.71 | 43.050 | 49.83 1.267 5 — 1890) 30.8 | 14 | 33.86 | 860 20.95 532) 2467 752 | 2461 | 749.9 | | ee a | -- |86325| 2554 37,434 2632 | 2532, 772 
9 83) 98.94 | 42.700 | 49.96 | 1.269 5 — 1800) 26.4 12 | 28,35 720 21,34 542 2206 672.5 | 2205 priv 31,688 2228 aa - | 2270 692 
1) 37 £3.80 | 42.620 | 59,00 = 1.270 5 — 1860 33.1 15 | 33.86 | 860 | 21.50 546 2576 785.1 | 2572 783.9 | oon | £7,875 | 3331 43,843 3083 2643 sv7 
| } 41,414; 2912 45,754 $217 | 2661 S11 


11 61 | 94.43 | 42.920 | 50.07 1.272 5— 1890, 33.1 15 | $3.86 | 860) 21.54 547 2587 788.6 | 2589 7208 | 





Fuzes: Obturating fuze, naval model. Obturation: Good. Breech manipulation : Quiteeasy. Angleof fire: 0 deg. 
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15-CENT. (5.90-IN.) GUNS AND NAVAL CARRIAGES: CANET SYSTEM. 
CONSTRUCTED BY THE FORGES ET CHANTIERS DE LA MEDITERRANEE, HAVRE. 






































Fic. 413. ForwarpD PIVOTTED MOUNTINGS FoR 15-cENT. (5.90-IN.) CANET GUN. 


of the same calibre and length. 3. Central pivotted| The mounting for the central-pivotted carriages The carriage is constructed of two hydraulic brake 
carriages with hydraulic brakes for guns 27-centi- with hydraulic brake for 15-centimetre guns consists cylinders, the lower sides of which are formed with 
metre bore and 36 calibres in length. 4. Turret of four principal parts as follows: a, the carriage pro- slides which bear upon, and are clipped to, the 
carriage with hydraulic brake for 27-centimetre perlyso called ; b, the underframe; c, thebaseplate ;' corresponding slides of the underframe. At the 
guns, 30 calibres in length. d, the shield (Figs. 409 to 412, pages 415 and 416). upper side of these cylinders are two projections 
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FORWARD PIVOTTED MOUNTING FOR 15-CENT. (5.90-IN.) CANET GUN. 
CONSTRUCTED BY THE FORGES ET CHANTIERS DE LA MEDITERRANEE, HAVRE. 
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that receive the trunnions of the gun. The two) ing effort made by the gun when it is fired. The | the top of the underframe already mentioned. 


cylinders are connected by cross-pieces of cast steel, 


| baseplate which is bolted to the deck of the ship | 


The piston-rods are hollow, and in the spaces thus 


and which are hollowed in the centre for allowing | supports the underframe by means of a roller ring, | provided the counter-rods can enter ; the ends of the 


the gun to be trained to extreme angles of eleva- 
tion and depression. On the left-hand side of this 
carriage are placed the various parts which compose 
the apparatus for elevating the gun. The under- 
frame consists of two vertical side frames and a 
platform ; all of these being strongly braced to- 
gether. The upper sides of the frame are formed 
into slides on which bear the under parts of the 
upper carriage, as above described ; in front of the 
under carriage are projections to which are attached 
the ends of the piston rod which work in the hy- 
draulic brake cylinders. On the right-hand side of 
this under carriage is secured the mechanism for 
horizontal training ; on the left-hand side is fixed a 
hand pump and small tank for bringing the gun 
back out of firing position ; this is worked by a 
lever. In the centre of the platform is a socket to 


receive the pivot which projects from the middle of 


the baseplate. Two steel clips are fixed to the 


front part of the platform and resist the oyerturn- | 


| the wheels of which are kept in their proper posi- 
_tions by inner and outer rings that are recessed at | 
/ equal distances to receive the axes of the rollers. | 
| This roller ring facilitates the rotating movement | 
of the frame around the pivot, which takes 
its bearing in the socket of the platform. The 
object of this pivot is to guide, with perfect 
accuracy, the moving part of the carriage while 
‘the gun is being trained for direction, and 
to prevent any horizontal displacement during 
fire. On the outside of the baseplate is a project- 
‘ing ring, under which the steel clips fastened to 
'the platform take their bearing. A_ special 
arrangement is provided to enable the roller ring 








‘and its various parts to be easily inspected and 
‘repaired. The hydraulic brake is on the Canet| 
‘system with a central counter-rod. It is formed | 
of two cylinders cast with the upper carriage, | 


the pistons in which are attached to the rods, the 
ends of the latter being bolted to the projections at 


latter are bolted to the bottom of the hydraulic 
cylinders. During recoil the movement of the gun 
is transmitted to the carriage, and the water or 
other liquid is compressed between the front face 
of the pistons and the forward end of the cylinders ; 
then it passes to the rear of the pistons through 
the annular space left clear between the central 
rod and the slight openings made in the middle 
of the piston. The liquid, in order to pass through 
these openings, lifts the valve, which is held down 
in place by a spring, and which falls back again, 
closing the orifice as soon as the recoil is termi- 
nated. 

This valve serves to regulate the return of the 
gun to firing position and to prevent this move- 
ment from being too rapid. At the end of the 
recoil, when the valve has been forced back upon 
its seat, the liquid cannot pass from the rear to 
the front of the piston except by flowing through 
some very narrow passages, and, as a consequence, 
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the gun rises back into firing position at a slow 
and easily controlled rate. The orifices for the 
passage of the fluid during recoil are regulated by 
the central counter-rod, the diameter of which 
varies at each instant with the travel of the piston, 
in order that it may follow step by step the varia- 
tions in the effort of recoil, and maintain a constant 
pressure within the brake cylinders. It is in this 
simple manner that an absolutely regular action of 
the brake mechanism is maintained, and any irre- 
gularities of pressure which would be injurious to 
the carriage, are avoided. Bringing the gun down 
out of firing position when the agency of the recoil 
is not available, is effected by means of the hand- 
_ pump mounted on the left-hand side of the frame ; 
this pump forces the liquid into the hollow piston- 
rod of the brake cylinder. The water under 
pressure acts on the bottom of the cylinder and 
forces the carriage to shift into the desired place 
on the underframe ; all that is then necessary is 
to close the valve, which shuts off communication 
between the pump and the liquid, when the car- 
riage is held in any desired position. Vertical 
training is effected by means of a handwheel 
working—through the Canet differential gear—a 
pinion gearing into a toothed sector bolted to the 
left-hand side of the gun. This handwheel is 
mounted on a spindle perpendicular to the side of 
the underframe; it is keyed on an eccentric 
sleeve, and a toothed pinion, fast on this eccentric, 
gears into a sleeve with internal teeth that give 
motion to the working spindle. A clutch is intro- 
duced which operates by means of cones and flat 
plates that permit a certain amount of displace- 
ment of the various parts. In order to prevent 
the shock due to firing from being transmitted to 
the training apparatus, the pinion that gears into 
the sector turns on the spindle and is free to slide, 
so that any shock produces no damage to the 
various parts. With each revolution of the hand- 
wheel the working shaft turns through an angle 
corresponding to the difference between the 
number of teetn in the inner and outer geared 
wheels ; this arrangement reduces the effort re- 
quired for raising or lowering the gun, and also 
increases the speed at which the operation can be 
performed. The whole of the training mechanism 
is inclosed within a bronze casing that completely 
covers it and protects it from dirt, &. The 
lateral training is also effected by means of a 
handwheel, on the spindle of which is an endless 
screw, gearing into a wormwheel mounted on the 
upper end of a vertical shaft, to the bottom of 
which is keyed a pinion. This pinion gears into 
the large toothed ring bolted to the baseplate. 
On turning the handwheel the desired displace- 
ment of the carriage and gun is produced, the 
whole mounting turning around the central pivot. 
As this apparatus is not reversible there is no 
danger of any lateral displacement in rough 
weather. A shield made of chrome steel, 40 mm. 
(1.55 in.) thick, and intended to protect the 
mounting and the men serving the gun, is fixed to 
the forward part of the underframe (see Fig. 409 
to 411), and is held in place by two struts that rest 
on the moving platform. In order to secure the 
gun when it is not in use, the carriage is held in 
its extreme inward position by means of a strut 
secured to the forward cross-bracing of the under- 
frame and screwed securely to the carriage. The 
gun is lowered into a horizontal position, a block of 
hard wood is placed at the rear of the carriage 
under the gun, and a cable is passed around the 
breech near the block and is held down to the deck 
by means of ring bolts. 

The forward pivotted carriage (Figs. 413 to 415, 
pages 416 and 417) for the 15-centimetre gun of 36 
ealibres, consists of the three following principal 
parts: a, the carriage properly so called; b, the 
underframe ; and c, the baieplate. The first 
named is absolutely similar to that of the central 
pivotted mounting we have just described, and it is 
furnished with the same mechanism for vertical 
training. The underframe consists of two sides 
connected in the front and at the rear by cross- 
pieces, the whole being of cast steel in one 
piece; double clips are introduced to connect this 
with the bedplate, and to resist any lifting ten- 
dency when the gun is fired, or during a heavy sea ; 
they also serve as guides when the gun is being 
trained horizontally. This underframe rests upon 
eight coned rollers mounted in groups of two—four 
in the front and four at the rear; the bottom of 
the underframe is so formed as to receive the axis 
on which these rollers are mounted. On the left 





side of the underframe is attached a small hand- 
pump, as in the carriage just described, and serving 
the same purpose. The underframe bolted to the 
deck is made ina single piece of cast steel. As 
the maximum angle of horizontal training is 90 deg., 
it follows that this part of the mounting may be 
considered as one-fourth of a circular Tadoie, 
the centre of which is fixed in such a way as to 
reduce its dimensions as much as possible. On the 
forward part of this bedplate is cast a circular guid- 
ing flange over which pass the two clips bolted to 
the underframe as described above. On the face 
of the bedplate are also formed two concentric 
and inclined paths on which travel the groups of 
rollers that form the forward and rear supports 
of the mounting; as these paths are cast on the 
bedplate, which is made in a single piece, there is 
no danger (from settlement of the deck or other 
cause) of the level to which the mounting is set 
being disturbed. The mechanism for horizontal 
training, like that for elevation, is analogous to the 
system employed for the central pivotted mounting 
and already described. It consists of a handwheel 
that controls, by intermediate gearing, an endless 
screw mounted perpendicularly to the rear of the 
carriage, and a wormwheel that drives a pinion 
keyed on a vertical shaft; this pinion gears into 
a toothed arc bolted to the rear of the base- 
plate, and a range of angular motion up to 90 deg. 
is thus obtained. The method of securing this 
gun and carriage to the deck is similar to that 
already described. 

The central pivotted carriage for the 27-centi- 
metre Canet gun of 36 calibres is very similar to 
those already described, and consists of : a, the 
carriage ; b, the underframe cast in one piece with 
the platform ; c, the baseplate ; and d, the shield. 

The carriage proper is similar, in its general 
arrangement and in its mechanism for vertical 
training, to the turret mounting which will be 
hereafter described. The length of recoil is slightly 
increased. The underframe, with its platform, con- 
sists of two side frames braced together in the 
front and rear, and at the upper portion of each 
frame on the slides, grooves are cut to receive the 
rollers, which are mounted in the bottom of the 
carriage proper, to facilitate the movement of 
recoil. The projections to which the piston-rod 
of the brake are attached, are placed at the rear of 
the carriage at the end of the slides of the under- 
frame. A pump similar to that already described, 
is attached to the left-hand side of the mounting, 
and is worked in the same manner. A small hand- 
wheel for controlling the valve for bringing the 
gun back into firing position, is also mounted on 
the left-hand side of the underframe. Two hand 
cranks for operating the lateral training mechanism 
are placed at the rear of the carriage at a suitable 
height for convenient working. The forward cross- 
bracing is arranged to receive the shield, which is 
further secured by struts; on this cross-plate are 
also mounted the buffers to absorb the shock from 
the gun when it runs forward. The platform carries 
the socket that receives the central pivot, and it. 
rests upon a ring of coned rollers. The cast steel 
bedplate, which is bolted to the deck of the ship, 
carries the central pivot, which is furnished with a 
bronze ring. A part of this bedplate can be re- 
moved in order to facilitate the inspection, cleaning, 
and repairing of the coned rollers. This bedplate, 
of course, carries the whole weight of the mounting 
and of the shield. 

The lateral training is effected either by hand or 
by a steam motor, no device for throwing out of 
gear being introduced, so that the hand and power 
applications could be made simultaneously ; by this 
arrangement an additional or differential movement 
can be obtained according to the direction in which 
the power is applied. The lateral hand training 
device is operated by means of two levers mounted 
on the underframe, the movement being trans- 
mitted by means of intermediate wheels to a 
common shaft, perpendicular to the sides of the 
under carriage and traversing it. This shaft carries 
an endless screw operating a wormwheel keyed on 
a vertical shaft attached to the vertical portion. 
On this shaft is keyed a pinion gearing with the 
outer teeth of a ring that is also provided with 
internal teeth. This ring is exactly centred on the 
axis of the carriage, and it is keyed fast and serves 
as an abutment. The pinion in moving around 
this toothed ring carries with it the underframe, 
the turning platform, the carriage, and the gun. 
The carriage is mounted on an iron platform, on 
which is placed a steam engine that drives an 





endless screw controlling a wormwheel keyed on a 
vertical shaft ; this shaft is placed in the axis of 
the pivot and rests in the socket, above which is 
placed the mechanism by which the hand and power 
devices can be operated independently. The engine 
is started by twe levers placed within the reach of 
the men serving the gun; these levers are con- 
nected by rods to two other levers, and are moved 
by the carriage for automatically stopping the 
engine. Two projections on the baseplate also 
limit the range of horizontal training. For anchor- 
ing the gun to the deck, a bolt on the right-hand 
clip is passed into a socket in the deck; the gun is 
lowered into a horizontal position, and the breech, 
resting on a block of wood, is surrounded by a 
steel cable secured to the deck by ring bolts. 

Table XLIII., page 415, gives particulars of firing 
trials made with the 15-centimetre guns above 
referred to. 


THE BRITISH ASSOCIATION. 
(Continued from page 393.) 
ALTERNATE CURRENTS. 

Sir Witt1am THomson contributed two cognate 
apers. The first one, ‘‘ On Alternate Currents in 
arallel Conductors of Homogeneous or Hetero- 

geneous Substance,” gives the description of some 
of the results of a full mathematical investigation. 
Sir William assumes two or more straight parallel 
conductors having alternate currents maintained 
in them by a dynamo or other agent applied to 
the one end, the other ends to be connected 
in some way; the period of alternations to be 
very great, and the length of the conductors 
and the effective ohmic resistance so moderate 
that the quantities of electricity deposited on 
and removed from their boundaries to supply the 
electrostatic forces along the conductors required 
for producing the alternations of the currents, are 
negligible in comparison with the total quantity 
flowing in either direction in the half period. This 
latter condition excludes the applicability of these 
conclusions to problems of telegraphy and tele- 
phony, but includes the problem of electric light- 
ing by alternate currents transmitted through con- 
siderable distances, as, for instance, from Deptford 
toLondon. The cross-sections should everywhere 
be homogeneous, but the parts of the conductors 
may consist of different metals. We can only quote 
a few of the examples stated by Sir William ; the 
full paper will appear in the Philosophical Maga- 
cine. Ina flat bar of 4 centimetres thickness and 
30 to 40 centimetres breadth, a current of 80 
periods per second would be confined to two 
strata extending to small distances inwards from 
its two sides, the time maximum at the sur- 
face being 7.4 times what it is at a distance of 
1.43 centimetres from the surface. Snow Harris 
is justified for advising tubes or broad plates for 
lightning conductors, and those who condemned 
him out of Ohm’s law are proved to be wrong ; but 
Snow Harris was not right in lowering the con- 
ductors down in the interior of a ship (even through 
a powder magazine) instead of across the deck, 
down its sides, or from the mast along the rigging 








and down the sides to the water. The non-inde- ‘ 


pendence of the total quantity of current in the 
material, whether iron or non-magnetic metals, 
further seems quite in accordance with Dr. Lodge’s 
doctrines regarding ‘‘alternate path” lightning 
conductors. This implies also that more heat was 
developed by the same alternate current, in iron 
than in copper, as advanced by Lodge. Professor 
Rowland mentioned that he had studied these 
phenomena for perfect conductors, where the dis- 
tribution of the current was the same as if the con- 
ductors were charged with electricity at rest. As 
regards ordinary imperfect conductors, he did 
not know of any solution. Sir William’s second 
paper, ‘On Anti-effective Copper in Parallel 
or Coiled Conductors for Alternate Currents,” 
has considerable practical importance, and opens a 
pleasant prospect of economy in copper, inasmuch 
as it teaches that too thick conductors are not only 
wasteful, but may actually be injurious. Asa rule 
we simply think that by making conductors too 
thick, we do not get the full advantage of the copper 
for alternate currents. But it might be expected 
that we should get an augmentation of the effective 
ohmic resistance, because we know that the presence 
of copper generates heat in the conductor, and the 
calculations fully bear this out. If we increase the 
thickness we reduce the ohmic resistance, but only 
until a certain thickness is reached. Any further 
addition of copper then produces an actual loss, 
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and this copper is thus anti-effective. These con- 
siderations apply particularly to transformers with 
a secondary coil of several layers, three or four 
layers in the case under calculation. The best form 
of sucha transformer, in Sir William’s opinion, con- 
sists of a toroidal iron core completely covered by 
primary and secondary wires laid on toroidal sur- 
faces. In practice the wire should rather be flat 
than square. The thicknesses that gave minimum 
generation of heat in the first, second, third, and 
fourth layers, are respectively 11.22, 6.31, 4.91, and 
3.65 millimetres for 80 periods. Even with so 
small a thickness as 2.8 millimetres, losses of 0.3, 
2, 5, 10 per cent. would arise in the first, second, 
third, and fourth layers in excess of that due to the 
true ohmic resistance of the copper, if it were all 
effective. When the conditions of the transformer 
render a thickness of 2.5 millimetres in the direc- 
tion perpendicular to the layers insufficient, a 
remedy is to be had by using braided wire or twisted 
strand with slight insulation of varnish or white- 
wash, crushed or rolled into rectangular or square 
form of the desired thickness and breadth. 


Motecutar THEory oF INpucED MAGNETISM. 


Professor Ewing’s paper, ‘‘ The Molecular Theory 
of Induced Magnetism” (with exhibition of a model), 
was greeted with genuine enthusiasm. It was the 
most important communication brought before the 
Association, or the section at least, though it did not 
embody an invention, nor a discovery, nor even a 
novel theory. When Professor Hughes described 
his magnetic researches in the Society of Telegraph 
Engineers and Electricians in 1883, some speakers 
seemed to think that the veil shrouding the 
mysteries of magnetism had been lifted. Professor 
Hughes lifted one veil, Professor Ewing now 
another ; and some time hence science, more 
ambitious again, will find itself confronted by a 
third. But Professor Ewing has taken an immense 
stride forward ; and he explains now the pheno- 
mena of magnetism in a common-sense, logical 
manner, without imposing terms and bewildering 
formule. 

Professor Ewing accepts and starts from Weber’s 
theory, that the molecules of iron and cognate sub- 
stances are always magnets, and that the process of 
magnetising consists in turning them from their 
many directions into one direction. The theory 
seemed simple and sound. But the further exami- 
nation into internal constraint, permeability, re- 
sidual magnetism, hysteresis, stress, temperature, 
encumbered the theory more and more. We had 
to assume some quasi-frictional resistance to the 
turning of the molecular magnets ; on the other 
hand, even the feeblest force induces some mag- 
netism. Maxwell, in describing Weber’s theory, 
points out that if the molecular magnets were per- 
fectly free to turn, the slightest force would suffice 
to turn them into parallelism, and to produce mag- 
netic saturation, and continues : ‘‘ This, however, is 
not the case, either because each molecule is acted 
on by a force tending to preserve it in its original 
direction, or because an equivalent effect is pro- 
duced by the mutual action of the entire system of 
molecules.”” Now Weber adopted the first of these 
suppositions as the simplest, although it would not 
explain residual magnetism, since the molecules 
should return once the force is withdrawn ; and 
Maxwell himself modified Weber’s theory without 
following up the second assumption. This latter 
alternative, the inter-molecular connection, was 
indeed considered by Wiedemann, Hughes, and 
others, but there remained in their opinion an 
elastic resistance, which also affects Kennelly’s 
chain theory of magnetisation. Professor Ewing, 
after long and important experimental and theo- 
retical researches, builds up a model of molecular 
magnets. The idea is simple, absurdly simple ; 
only, if it ever did occur to anybody else, the world 
did not profit by it. Each magnet (Fig. 3) isa 
piece of steel wire, 5 in. thick, 2 in. long, bent in 
the middle to bring the centre of gravity below the 
point of support ; the pivot is a sewing needle stuck 
in a lead plate. The bars swing with but little 
friction and are sufficiently magnetised to mark 
the earth’s directive force. The group is arranged 
on a board with lines, and the board slips into a 
large box or frame, open at both ends, round which 
a wire is coiled through which the adjustable mag- 
netising current is passed. When groups of such 
little magnets are left after disturbance to come to 
rest, they mostly assume a form which has no re- 
sultant magnetic movement. They can arrange 
themselves in many stable configurations, but they 





do not arrange themselves in closed chains. On 
the contrary, lines predominate, two or more 
magnets linking themselves in one straight line and 
others in lines parallel or not. Three magnets, 
for instance, give two in one straight line, the third 
in a line parallel to this; Figs. 4 and 5 illustrate 
such stable configurations, which are by no means 
the only ones possible under the conditions of 
distance and force. Square patterns have a special 
interest because iron and nickel, and probably also 
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cobalt, crystallise in the cubic system. When such 
a group is magnetised by a gradually increasin 
current, there is at first a stable deflection of al 
members except those which lie exactly along or 
ia to the direction of the magnetising force 

. The result isa small magnetisation, fairly pro- 
portional to the magnetising force; and if the 
force be withdrawn, the magnets return and 
there is no residual magnetism. We have as 
yet no hysteresis, nor did the old theory so far offer 
any difficulty. But when the force increased, the 
magnetism suddenly rose rapidly, until a further 
increase of H could not augment the magnetism, 
when saturation was approached. This sudden 
increase of susceptibility, represented by part B 
of the curve, Fig. 6, could not be pe Br b 
a simple frictional resistance and caused seiile 
theorising. Supposing we have a group as in 
Fig. 7, aneulek by a force in the direction of 
H. In the first stage a, with very small cur- 
rents, all molecular magnets are slightly deflected 





without becoming unstable; then, in stage b, some 
begin to waver, turn, and by doing so make others 
hitherto little affected turn also, and the system 
finally assumes about the form Fig. 8. In reality 
Fig. 8 illustrates the residual magnetism after H is 
removed ; the difference is only that there is more 
parallelism between the molecules and H at first. 
When H is still further increased, stage c, the lines 
are still more pulled parallel to H; we get satura- 
tion or approximate saturation as in Fig. 9; and 
if H is again removed the residual magnetism will 
hardly be stronger than in stage 6. There is hys- 
teresis here on removal and reapplication of H, 
because some groups will have passed through a 
condition of instability. Now having strong re- 
sidual polarity we begin slowly to reverse the cur- 
rent and H. At first effects are slight; when 
instability begins, and as the force increases within 
a narrow range, all the molecules are upset. This 
is followed by a state of nearly elastic deflection as 
saturation is approached. Thus the well-known 
general characteristics of cyclic processes are all 
reproduced in the model (see Fig. 10); and the chief 
facts of permeability and retentiveness and hys- 
teresis are explicable by supposing that the mole- 
cular magnets are constrained by no other forces 
than those due to their own mutual attractions and 
aon Hysteresis occurs whenever a mole- 
cule turns from one stable position of rest to 
another through an unstable condition ; when forced 
to return it again passes through instability. Little 
magnets furnished with air vanes illustrated capitally 
what has been called magnetic viscosity. When 
the imposed force reaches a critical value some 
molecule swings round, the next neighbours find- 
ing their stability weakened follow suit, and the 
disturbance spreads through the group in a way 
eminently suggestive of the phenomena of time 
lag. Mechanical vibration causes periodical 
changes in the distances between the molecular 
centres, it therefore reduces the stability of the 
molecules, hence the well-known increase of mag- 
netic susceptibility. 'Thenas totemperature : with 
low magnetic force the permeability increases up to 
a certain value, when it disappears almost com- 
pletely. The first effect might be expected. As 
regards the sudden loss of magnetism, Professor 
Ewing thoughtit might do no harmto hazard a rather 
wild conjecture. If temperature sets the molecular 
magnets swinging, the oscillations might finally 
develop into rotation, when, of course, all traces of 
polarity must disappear. We cannot follow Pro- 
fessor Ewing any further, and must refer our 
readers to the paper—the theory had been brought 
before the Royal Society on June 19, 1890—for the 
effects of stress, general hysteresis, and other most 
suggestive points. The models worked splendidly, 
and charmed Sir W. Thomson, as posal va else, 
Both Professors Reynolds and Fitzgerald hoped to 
generalise the considerations ; the former with 
regard to friction, for although Professor Ewing 
had assumed that friction had nothing to do with 
hysteresis, was he prepared to say that this model 
had nothing to do with friction ? 


Wave VELoctty 1N DIELECTRICS. 


Professor Trouton, of Dublin, followed with an 
account of “Experiments to determine Wave 
Velocity in Certain Dielectrics,” one of the many 
researches suggested by the work of Hertz. The 
originator, an induction coil, for instance, sends 
electric waves over to the reflector, sheets of zinc ; 
the experimenter examines the rays by means of a 
resonator, a copper wire bent to a circle, leaving a 
tiny adjustable space between the ends, and ob- 
serves sparks at wave lengths 4, 1, &., and no 
sparks at wave lengths, }, #, &c., the positions cor- 
responding to the loops and nodes of acoustics. 
The respective dielectrics, solid sheets, dimensions 
about 60 and 30 centimetres, 6 to 3 centimetres 
thick, were placed in front of the reflector ; their 
effect is to move in towards the reflector the system 
of maximum and minimum sparking positions. 
Experiments with pitch gave the value of Hertz 
1.7; others with paraffin, sulphur, plaster-of-paris, 
values far too large, lying between 3and4. Pro- 
bably the small reflectors employed, not larger 
than the dielectric plates, caused diffraction pheno- 
mena. Interest attaches to the observations that 
certain non-metallic substances, whose thicknesses 
are quoted in centimetres, reflected very consider- 
ably ; glass and a limestone flag, about 2 centi- 
metres thick; slate and sandstone less ; battery 
carbon reflected like metal ; a piece of coal, 2.5 thick, 
very little ; ebonite and shellac gave no reflection ; 
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chalk and lamp-black reflected fairly well. This 
reflection seems due to the absorption of the ray 
reflected from the back surface, which, thus) 
weakened, cannot sensibly interfere with that from 
the front surface. | 

Saturday's journal announced a joint meeting of 
Sections A and B—that is to say, the physical de- | 
partment of A—to receive and discuss the report | 
of the Committee on Electrolysis. The presence of 
Professors Ostwald and Van’t Hoff justified the 
expectation of a vigorous and instructive debate. 
Unfortunately the hour was far advanced when the 
real discussion commenced, though the sections had | 
met at ten instead of eleven o’clock, as three other | 
interesting papers preceded ; and the discussion | 
was lame like most of the great events of this kind, 
which were inaugurated, if we are not mistaken, by | 
Dr, Lodge, who arranged the discussion on the ‘‘Seat | 
of the Electromotive Force in the Voltaic Cell,” at 
the Montreal meeting in 1884. 


MaGnetic SusCEPTIBILITY OF DIAMAGNETIC AND 
Frrsity Maanetic SoLips. 

The first paper on the list, by Sir William Thom- 
son, ‘*On a Method of Determining in Absolute 
Measure the Magnetic Susceptibility of Diamag- 
netic and Feebly Magnetic Solids,” and its dis- 
cussion, occupied a good time. Sir William uses 
regularly shaped bodies, prisms, cubes, or wires, 
and introduces them into the field between 
two conical flat poles, only the head of the body 
being in the strong field, the rest outside, so 
that small displacements do not much influence 
the measurement ; the field is afterwards examined 
by mean of an exploring wire. In the discussion, 
Professor Du Bois insisted upon strong fields of 
5000 units at least ; whilst Professor Boys thought 
weaker fields sufficient if his delicate quartz fibre 
instruments were used; by the use of a torsion 
arm an inch long suspended by his finest fibres, 
he would detect a force of the million-millionth 
part of a grain, Professor Ewing asked whether 
the diamagnetic susceptibility was not a function 
of the field. This was negatived by Professor Du 
Bois for liquids like chloride of iron; but about 
solids nothing was known. 


TENSION OF WaTER SurFAcEs, CLEAN AND 
CoNTAMINATED. 

Lord Rayleigh followed with a further contribu- 
tion on ‘*The Tension of any Water Surface Clean | 
and Contaminated by the Method of Ripples,” a, 
problem which has occupied him for several years, | 
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end. The tension of any water surface is lowered 
by its contamination with oil. For his measure- 
ments Lord Rayleigh has utilised a well-known 
little experiment. If camphor is scraped into clean 
water, the little particles move in a lively fashion ; 
if then the finger is dipped into the water, the motion 
will stop, the camphor becomes ‘‘nearly dead,” 
and this part of the experiment is not so generally 
known. Experimenting with an ordinary sit-bath, 
Lord Rayleigh has been able to ascertain the thick- 
ness of the oil film capable of arresting the camphor 
motion ; it was two-millionths of a millimetre. To 


‘calculate the surface tensions we must consider that 
| the surface of a liquid tends to contract, and that 


any disturbance causes a production of waves or 
ripples, which move with a rapidity depending upon 
the intensity of the impelling force. The rate of 
eee will be different for clean surfaces and 
or fouled surfaces, whose surface tension is impaired 


by contamination. Long waves are impelled by 


the latter case the formula T = re - 
mee 


|sion T expressed in the density p of the liquid, the 
| wave length A, and time of vibration t But the 
| formula is only applicable when the waves are very 
small, so small indeed that they can just be seen with 
difficulty. To overcome this difficulty, Lord Ray- 
‘leigh employed the means resorted to by opticians 
after Foucault to detect the very small irregularities 
in nearly completed telescopic mirrors. A lens of 
large focal length was placed immediately over the 
|surface and illuminated from a point above, the 
|observer watching the surface, which would be 
/uniformly light with an undisturbed surface. As 
\the waves move very fast, the illumination was 
| rendered intermittent ; and thus Lord Rayleigh and 
his assistant succeeded in measuring and counting 
the waves, though the task was exceedingly trying. 
The next great difficulty is to get a surface of 
really clean, not oily water. This was overcome 
by filling the cavity of a hoop with water cleaned 
as far as possible, and then letting the hoop 
expand. Thus the surface tension of clean water 
was determined at 74 C.G.S. units ; other deter- 
minations vary between 81 and 73, Quincke having 
found the highest value. This clean surface was 
now contaminated with oil by dipping a platinum 
wire into olive oil, and then intothe water. Water 
greasy to the point of making the camphor nearly 
dead gave tension 53; water saturated with oil, 
which then floats in little lenses, 41 ; if then soda 
was added to transform the oil into a soap, an 
oleate of soda, 25. 





gives the ten- 


ELECTROLYSIS, 


Professor Oliver Lodge, F.R.S., introduced the 
report of the Committee on Electrolysis, by saying 
that he had no real report to present, as the Com- 
mittee had not met; and concluded by advising 
that the Committee should disband for a few years, 
as the activity of investigators rendered an annual 
report difficult and little profitable. Of recent 
papers, he mentioncd Mr. Brown’s (of Belfast) 
attack on Helmholtz. When mercury drops into a 
layer of mercury, an electromotive force is observed ; 
Helmholtz ascribes this electromotive force to sur- 
'face tension, Brown to impurity of the mercury 
jcushion. Dr. Lodge then sketched out how, after 
|all, the resistance might be a function of the cur- 
rent, without wishing in any way to question the 
correctness of experiments of the British Associa- 
tion on Ohm’s law. Mr. Shaw then abstracted 

rts 3 to 6 of his ‘‘ Report on the State of our 





and which he seems determined to follow up to its | gravity, very short waves by capillary forces. In | Knowledge of Electrolysis and Electro-Chemistry,” 
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full of controversial theories and not of a nature 


to be dealt with in a few lines. In the whole, Mr. 
Shaw does not appear antagonistic to the dissocia- 


tion theory. Professor Ostwald contented himself | and more. 


| current of two Leclanché cells is turned on ; the 
| galvanometer indicates 40deg., goes down to 10deg., 
|and remains there steadily for twenty-four hours 


The current flows therefore. Now the 


with showing a little experiment which embodies | membranes might act either as insulators and stop 
some of the salient features of the dissociation | the current; or as electrodes on which the ions 


theory and opens vast prospects. 


tunately some misunderstanding about his chief 


points, as he has had little practice in English con- 
versation ; he might have spoken in German, The 
title of his paper was : 


Tue Action oF SEMI-PERMEABLE MEMBRANES 
IN ELECTROLYSIS. 


These membranes are the ‘‘ Niederschlags Mem- 
branen” of Traube, obtained by using parchment as 
partition between two salt solutions giving a pre- 
cipitate by their mutual action. Such membranes 
became important in the studies of Pfeffer and of 
Van’t Hoff. They appear to let pass certain salt 
solutions and not others. Ostwald now suspected 
that it was not the salts that permeated, but the 
ions. Membranes impregnated with ferrocyanide 
of copper, for instance, let pass chloride of potassium 
because they are permeable to both the Cl and the 
K ions ; but they will not let pass chloride of barium 
because of the Ba ion. Professor Ostwald had two 
beakers filled with copper sulphate solution, with 
platinum electrodes dipping into them, and an in- 
verted U tube filled with a solution of ferrocyanide 
of potash (prussiate of potash), connecting the two 
beakers, the ends of the UJ tube being closed by 
parchment paper. A very fine precipitate forms 
on the membrane, colouring it slightly brown. The 


There was unfor- | deposit and liberate their electric charges. The latter 


| is the case here. When the current is cut off, an 
| opposite polarisation current sets in ; and when the 
‘cell is taken to pieces finally, a copper deposit is 
/found on the membrane near the electrode con- 
nected with the carbon pole. It appears thus 
that the Cu ions give off their + charges and deposit ; 
the Fe (CN), ions (ferro), moving in the opposite 
direction give off their — charges on the other side of 
the membrane and are transformed into the ferric 
ions of the same compositions ; whilst at the other 
membrane the K ions neutralise with the SO, ions. 
Thus if the ions of a salt contained within a cell of 
an organism are different, that is, if the + ions are 
permeable, the —ions not, or vice versd, then a sepa- 
ration of the electricities results, until the electro- 
static forces equal the osmotic pressure on both 
sides of the membrane, when no more + ions can 
| pass ; and the cell becomes the seat of an electro- 
motive force, the + and — electricities collecting 
on the inside and outside respectively. The same 
'number of ions always pass in opposite directions. 
| To explain the phenomenon we have, therefore, 
to take into account the liquid and salts within and 
| without the cell, and Ostwald has done so in the 
experiment just described and elsewhere. The im- 
portance of such researches for physiology is mani- 
fest ; and Professor Ostwald may not be wrong 
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when he fancies that the experiment also contains 
the explanation of the electrical organ of the tor- 
pedo and its colleagues. The theory certainly 
accounts for certain peculiar phenomena, as yet un- 
explained, like the electro-capillary experiments of 
Becquerel ; ¢.g., a glass tube with cracks at its end 
filled with a solution of nitrate of copper is placed 
in a solution of sulphide of sodium ; the cracks 
afterwards contain, not copper sulphide, but 
metallic copper. 

Professor Fitzgerald criticised the dissociation 
theory in a long discourse. He attacked parti- 
cularly the osmotic pressure law, according to 
which dissolved substances, he thought, obey all 
the laws which are applicable to gases, and the 
energy problems of dissociation which appeared 
oe contradictory. The chairman, Professor 

iicker, then called upon Professor Armstrong to 
state the chemical side of the question. Professor 
Armstrong, however, suggested adjournment, as it 
was late for those who wished to take part in the 
excursions, and as it had been agreed to continue 
the discussion on Monday. If this had been so 
arranged, the adjournment might have taken place 
half an hour earlier; it was already too late for 
some, and the audience had sadly thinned. Pro- 
fessor Riicker assented to adjourn, unless objection 
was made by Professors Van’t Hoff or Ostwald, 
who, however, would have opportunity to reply on 
Monday. ‘‘ But everybody then remains under 
the impression of what Professor Fitzgerald has 
said,” warmly objected Professor Van’t Hoff. He 
then replied in a few minutes to Professor Fitz- 
gerald’s attack of three-quarters of an hour, in 
clear concise words. He had not said that dis- 
solved substances did obey all the laws of gases, 
they did so approximately ; and the energy rela- 
tions had been misunderstood. Professor Fitz- 
gerald had admitted that on some points he spoke 
from a knowledge of only a few hours’ standing ; 
and on Monday, after fuller private discussion with 
the dissociationists, he modified and retracted a 
good deal of what he had said on Saturday. 

Some members would have liked to hear an ex- 
position of the dissociation theory from its advo- 
cates. This could not be done unfortunately. 
A few introductory words may, perhaps, be per- 
mitted. The young chemist learns that the neutra- 
lisation of caustic potash and hydrochloric acid 
yields chloride of potassium, as chief product, and 
further water; KOH +HCl = KCl1+H,0. The 
dissociation theory, following Clausius, says, that a 
dilute solution of caustic potash contains very little 
caustic potash, but that from 80 to 90 per cent. of 
it are dissociated ; that the same applies to the 
hydrochloride acid and to the resulting solution 
of chloride of potassium ; that hence we have chiefly 
dissociated atoms or rather ions of K, OH, H, Cl, 
and again in the product dissociated ions of K and 
Cl; and that the chief reaction is not the union of 
K and Cl to KCl at all (for the product does not 
contain much KCl), but simply the union of H 
and OH to H,O water. This sounds paradoxical 
enough. But every chemist measures the energy 
of a combination by the heat developed or 
absorbed ; and it is a fact that the heat of neutrali- 
sation of most acids and bases, no matter whether 
they be strong or weak—as established by the 
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classical work of Thomsen—yields the same number, 
about 135 K, or a multiple of this number; and 
this 135 K simply represents the heat of combina- 
tion of H and OH ions to H,O, whilst the heat 
of combustion of hydrogen and oxygen gases to 
water is much higher, 684 K. It has further long 
been recognised that water is not exactly the symbol 
of innocent neutrality, but an incarnate sinner pro- 
ducing the most important changes. The dissocia- 
tionists, therefore, argue that the heat of neutralisa- 
tion of any solutions, sufficiently diluted, is inde- 
pendent of the nature of base and acid, and pro- 
portional to the number of watermolecules formed. 
If base and acid are little dissociated we have, in 
addition, the heat necessary to produce dissociation. 
When neutral salts undergo mutual decomposition 
there is little heat generated, because the salts 
were already dissociated ; similarly we find hardly 
any heat evolution if nitric acid and salt solution 
are mixed, as only HCl and NaNO, could be 
formed, which would also be dissociated. Experi- 
ments of volumetrical and optical chemistry sup- 
port the theory ; and especially also the normal 
and abnormal reactions. Silver is the most common 
reagent for chlorine, but some chlorine compounds 
do not precipitate silver ; prussiate of potash gives 
neither the Cy nor the Fe reactions, because, says 
the theory, neither Cy nor Fe are ions of this solu- 
tion, but K, and Fe(CN),. Certain organic salts 
are very sluggish to decompose, and we add hydro- 
chloric acid, chloride of iron, &c., to hasten the 
reaction, because none of these bodies are electro- 
lytes, but may be transformed into compound 
electrolytes by such additions. Again, certain 
double salts, like the alums which give the reactions 
of both constituents, are only known in the solid 
state. Now a good deal of this seems unpalatable. 
It sounds common sense that acid and base unite to 
form a salt, as expressed by ordinary formule. 
Yet up to the days of Cavendish and Lavoisier it 
also sounded common sense to call hydrogen ‘‘ the 
inflammable air obtained from metals.” But there 
are other and grave objections which were raised 
on Monday by Mr. Pickering, F.R.S., in his paper 


on 


Tue Present Position or tue Hyprate THEeory 
OF SOLUTION. 


There are chiefly two theories of solution. The 
hydrate theory claims that the curved figures, repre- 
senting the properties of solutions of various 
strengths, show sudden changes at certain points, 
which are the same whatever be the property 
examined, which correspond to the composition of 
detinite hydrates, and which, therefore, can only be 
explained by the presence of these hydrates in 
solution. The physical osmotic pressure theory 
claimsthat, with weak solutions at least, thedissolved 
substance obeys all (?) the laws which are applic- 
able to gases, and that, therefore, its molecules 
must be uninfluenced by and uncombined with those 
of the solvent. Mr. Pickering’s paper and, indeed, 
the whole discussion, tended to a compromise. We 
generally prove that a liquid is a definite compound 
by ascertaining that it passes unaltered through the 
gaseous and sulid condition by fractionating it by 
means of distillation and crystallisation. For many 
hydrates, crystallisation or freezing is the only 
method available; and Mr. Pickering has found 
that there are four sulphuric acid hydrates, 
H,SO,, H,SO,S0,, H,SO,H,O, H,SO,4H,O, which 
freeze as a whole without decomposition, and inde- 
pendent of any excess of water or sulphuric anhy- 
dride. But there may be a great many more 
hydrates than those we are able to isolate by freez- 
ing, and Mr. Pickering believes that he has esta- 
blished the existence of many very complete hydrates, 
containing thousands of molecules of water. This 
complexity, alarming to some chemists, cannot be 
objected to by the supporters of the physical 
theory. For they maintain, and this part rests 
particularly on the work of M. Raoult, on simple 
evidence that one molecule of any substance, dis- 
solved in 100 molecules of a solvent, lowers the 
freezing point of this latter by about 0.63 deg. 
Cent. The rigorous osmotic pressure theory con- 
siders solutions in which the dissolved matter is 
not present in greater quantities than it would be 
in the same volume of its gas ; and should demand, 
Mr. Pickering argues, that the molecular depression 
constant (of the freezing point) should be inde- 
pendent of the nature of the solvent, of the strength 
of solution, and of the dissolved substances. None 
of these three conditions he finds absolutely ful- 
filled. In fact he spoke of deviations of 35,000 


per cent.; but we must bear in mind that he 
observes freezing points to 0.0005 deg. Cent., and 
Professor Van’t Hoff told him afterwards, that 
Raoult had quite recently recalculated his data 
according to a new formula of Van’t Hoff’s, and 
that many discrepancies, like those of Pickering, 
had disappeared. Arrhenius had sent another 
protest against this attack and the 35,000 per 
cent. error; Dr. Walker read a letter from 
Arrhenius in which he pointed out that in such 
cases both the osmotic and the electrolytic disso- 
ciation have to be considered, whilst Pickering 
only regards the former; with this correction, 
Arrhenius found some of Pickering’s data in perfect 
agreement with his own. For calculating the elec- 
trolytic dissociation, we must know the electric 
conductivity, as yet mostly unknown ; Arrhenius 
is hence determining conductivities of electrolytes. 
But there remain serious obstacles for the ordinary 
mind. How are we to explain to ourselves that 
bodies and salts which we knowas remarkably stable, 
and particularly stable compounds, break up 
entirely when dropped into water—tumble into 
pieces on falling on a sieve, as Professor Armstrong 
put it? Yet the discussion has paved the way to 
an agreement, and the dissociationists have been 
able to remove many a misunderstanding. The 
dissociationists grant the existence of real hydrates 
in strong solutions ; the hydratists do not question 
the significance and excellence of the researches of 
their opponents nor their results, and look forward 
to an assimilation of their ideas, as regards expla- 
nation. The discussion will be printed in extenso 
in the British Association Report. Two other 
papers concerned the phenomena discussed. Dr. 
Gladstone’s communication on 


MotecutarR REFRACTION OF SUBSTANCES IN 
SoLuTION 


was read during the discussion. The chief ques- 
tions involved were summarised by Dr. Bedson at 
the York meeting of 1881 as follows: (1) A solid 
retains its molecular refraction when in solution— 
the experimental evidence remains still very scanty; 
(2) the refractions of the compounds of carbon, 
hydrogen, and oxygen agree with theory; (3) the 
molecular refraction does not vary with varying 
amount of water; nor (4) with the nature of the 
solvent. These latter two laws hold often, but, for 
instance, not in the case of hydrochloric acid ; and 
the facts may, therefore, be claimed by the disso- 
ciationists. 

Monday, in Section A, was devoted to Meteoro- 
logy. Mr. Glazebrook, in reading the report of the 
Committee on the 


Ben Nevis OBsERVATORY, 


could state that with the ready assistance of Mr. 
Osmond, Mr. Rankin, and others, continuous obser- 
vations are now taken both at the top of Ben Nevis 
and at the sea level station at Fort William ; the 
horizontal distance between the two stations is four 
miles. The Government has granted 50]. for an 
investigation into the numbers of dust particles in 
the atmosphere. Other observations concern the 
direction of the winds at the top and at sea level, 
which often shows a discrepancy, wind force, cloud 
photography, &. At Fort William the mean tem- 
perature was 0.8 deg. under average ; May, how- 
ever, displayed an almost unprecedented excess of 
heat, 5.6 deg., such a high temperature not having 
occurred since 1764. On the top this excess 
was greater still, as usual in such cases, it being 
7.7 deg. Here the minimum was 6.4 deg. Fahr. 
on February 7, this being the lowest temperature 
registered since 1883. The maximum of 61.8 deg. 
occurred on July 4. There were 634 hours of sun- 
shine against 950 last year, or 1 hour of sunshine 
in every 7 possible hours; June had 213 hours, 
August only 9, these being the extremes yet ob- 
served. The rainfall was 120.66 in., this being 
10 in. below average. 


TipaAL OBSERVATIONS IN CANADA. 


This Committee, consisting of Messrs. A. John- 
son, J. G. MacGregor, J. Cherriman, H. T. Bovey, 
and C, ones was also happy, inasmuch as the 
Canadian Government has at last undertaken to 
establish stations for systematic observations, the 
calculations to be made according to the method 
recommended by the Association, so that the Com- 
mittee, having obtained its object, begged to be dis- 
charged. How sorely needed some action was, is 





proved by the fact that there is, at the present 


moment, not a single official tide table for any part 
of the Dominion ; no wonder that ocean steamers 
run aground in places where no danger should 
threaten, and losses of life and of vessels are 
alarming. The tardiness of the Government is in 
a measure explained by the fact that there have 
been three ministers of marine since the Committee 
was appointed, and that the negotiations had always 
to be begun de novo, the Commissioners being 
unable to obtain more than a courteous reception. 
It was obvious, the report observes, that there was 
lurking in the background a suspicion that the 
Committee might take an exaggerated view of the 
value of those observations, the scientific character 
of the British Association thus proving a positive 
obstacle, instead of an aid. Final success is pro- 
bably due to the intervention of the Royal Society 
of Canada, to the support by Sir William Dawson, 
and chiefly, perhaps, to the petition from 400 masters 
and officers of ships asking for a survey of the 
tidal currents. The grant for the present year, 
however, suffices only for the establishment of 
three or four stations. 


CoMPARING AND Repucina MaGnetic OBsER- 
VATIONS. 


The report of this Committee speaks of the reduc- 
tion of the mean diurnal range of declination at 
Kew for three years, 1883 (maximum of sun spots), 
1886, and 1887, five quiet days only being taken in 
each month, by the method of Dr. Wild, of St. 
Petersburg, which was found to answer well. 
The Astronomer Royal has prepared a list of five 
such days for 1889, and the Committee of the 
Falmouth Observatory, the Rev. H. Sidgreaves, of 
Stonyhurst, successor to the lamented S. J. Perry, 
and MM. Mascart and Moureaux, have agreed to 
accept this series of days. The correspondence 
with Mr. David Gill, of the Cape of Good Hope 
Observatory, promises the establishment of a mag- 
netic observatory there. The Committee regret to 
have to record the deaths of Sir J. H. Lefroy and 
the Rev. Professor 8. J. Perry. 


EARTHQUAKE AND VOLCANIC PHENOMENA IN 
JAPAN. 


The tenth report of this Committee contains but 
little new or original investigation, as the secretary, 
Professor John Milne, has been absent from Japan 
during the greater part of the year. The catalogue 
of earthquakes, as recorded by the Gray-Milne 
seismograph at Tokio, gives earthquakes numbered 
905 to 1025 for the period March, 1889, to April, 
1890; none of these were in any way serious, 
though one affected an area of 28,000 square 
miles and lasted seven minutes. This list, how- 
ever, does not comprise the severe earthquake of 
July 28, 1889, which disturbed chiefly Kiushiu and 
killed 20, wounded 74 persons, and ruined or 
shattered 400 houses. During the three years 1885 
to 1887 the number of earthquakes remained steady, 
482, 472, 483. Most of the earthquakes do not 
appear to be in any way connected with volcanoes. 
The report gives further statistics and discusses 
earthquakes and their magnetic, and electric 
phenomena in general. The rate of propagation 
varies between 200 and 6000 metres per second; 
some earthquakes, however, are noted at places far 
distant from one another at the same moment; in 
the case of that of August 2, 1889, this distance 
was 100 miles. 


METEOROLOGICAL OBSERVATORY ON Mont BLanc. 


Mr. A. L. Rotch, of the Blue Hill Observatory, 
Mass., described the observatory which has recently 
been established 1460 ft. below the summit of the 
Mont Blanc at the Roches des Bosses, at 14,320 ft. 
elevation, a little higher therefore than Pike’s Peak 
Observatory, which can only claim 14,134 ft. M. 
Vallot has equipped the cabin with registering 
instruments to be attended to once every fifteen 
days ; and a series of intermediate stations is pro- 
jected. Mr. Symons, F.R.S., expressed the 
opinion that if instruments could be made to work 
for fifteen days, we might have self-recording in- 
struments that would go for thirty-one days ; 
he did not much care whether they really indicated 
the tenth of a degree. To appreciate the value of 
an observatory on the highest mountains in Europe 
we need only remind our readers that M. Jansen 
had himself conveyed—he is lame—this summer to 
the top of the Mont Blanc to test whether the so- 
called oxygen lines in the sun spectrum were not 





due to the earth atmosphere, as he had decided 
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from his observations on the Eiffel Tower ; and that 
he found his conclusion confirmed, 


SpEcTRA OF ELEMENTS AND THE CONSTITUTION 
OF THE SUN. 


Professor Rowland has completed his wonderful 
photographs of the solar spectrum obtained with the 
help of his diffraction gratings, and has studied the 
spectra of the elements and compared the lines 
with the lines of the sun’s spectrum. He volatilised 
the respective bodies in the arc, and thinks this 
method preferable to the spark spectrum, because 
there are not then such rapid changes of tempe- 
rature. Years ago M. Jamin and others pointed to 
the peculiar grouping of some lines in the spectrum 
which seemed to indicate some harmonic law. 
When sound is emitted by a vibrating string, we 
have, as a rule, not one note, but a large number of 
harmonics of some fundamental note, just as 
we have the fundamental vibration of light 
accompanied by harmonic vibrations. If the 
wave length of the fundamental is 1, the har- 
monics would have wave lengths .5, .33, .25, .20 
. . . and Professor Rowland has found groups of 
lines of such relations. Thus the sodium lines 
occur in pairs, of which the potassium spectrum has 
four. The lines of zinc, cadmium, and magnesium, 
form triplets, the triplet group consisting of one 
line, two lines further, and three still further off ; 
and every zinc line has a corresponding line in the 
cadmium spectrum. Are those triplets some reflex 
of the three dimensions of space? Iron, nickel, 
and cobalt have thousandths of lines, and also show 
similar groups at the ends of their spectra ; for 
beryllium and mercury such similarity has hardly 
been recognised. Carbon gives hundreds of lines, 
mostly double. Professor Lockyer imagines certain 
lines to be common to all elements, but Rowland 
has not found any such ‘‘ basic’ lines. The lines 
are asarule sharp. If more substance is put into 
the arc, then some lines shade off into bands, to the 
right and left ; some elements, however, give only 
sharp lines. When we want to ascertain whether 
certain lines correspond with sun lines, we must 
remember that a great portion of the spectrum, both 
in the ultra-violet and the ultra-red is still unknown 
to us, and that the atmosphere probably absorbs 
all lines of wave length less than 18. For these 
reasons the identification of some elements, espe- 
cially those with hardly any lines but in the ultra- 
violet is very difficult ; this applies to boron, and 
also to silicon, distinguished, as Professor Hartley 
mentioned afterwards, by six lines very persistent 
in all salt solutions, which occur, however, in that 
part of the solar spectrum which is invisible to us on 
account of the atmospheric absorption. Yet Row- 
land believes that he has identified silicon in the 
sun, and also carbon, zirconium, copper, and silver, 
which had not previously been found. Doubts 
exist concerning platinum, irridium, and also 
coranium, which has a multitude of lines. Anti- 
mony, arsenic, bismuth, boron, gold, sulphur, 
thallium, and nitrogen are not found in the sun— 
but they may be present for reasons explained. 
Oxygen, chlorine, bromine, and iodine remain 
untried—we have only quoted the better known 
elements. The spectrum of Young’s chromosphere, 
on the other hand, contains lines not known to 
us, leaving many lines undetermined. In the dis- 
cussion, Professor Barker referred to dydimium, 
which by fractionation had been resolved into 
neodydimium, yielding pink salt, and phraseody- 
dimium with green salt. In the cerite, which is 
largely used in the United States for incandescent 
gas burners, at first the two appear to be present 
in about equal quantities ; but with further purifi- 
cation the phraseo modification seems to disappear, 
leaving neodydimium and lanthanium, which yields 
colourless salts. This is indicated in the spectro- 
scopic tests, as only neodydimium has sharp lines. 
Sir William Thomson remarked that, notwithstand- 
ing the multiplicity of the lines, all these vibrations 
might belong to one, and not necessarily to dif- 
ferent elementary substances. Professor Riicker 
then reported further on 


RecionaL MaGnetIc DISTURBANCES IN THE UNITED 
Kinapom. 


Last year he gave an account of a most 
laborious magnetic survey, which he has under- 
taken together with Professor Thorpe. Manifold 
measurements and elaborate calculations to check 
the results point to the existence of magnetic ridges 
and peaks underground, which cause irregularities 
in the magnetic elements. In the north-west of 





England, for instance, the needles seemed to be 
attracted towards a point out at sea ; and Professor 
Thorpe has now found the apparent centre of this 
disturbance on the southernmost island of the 
Hebrides. A peculiar line in Lincolnshire is now 
being explored, the Royal Society having granted 
further funds for the continuous work of two 
assistants. In South Wales the disturbing force 
does not appear to be so far under the surface ; and 
from South Wales a line stretches over to the east, 
along the Thames Valley, with a peak near Henley 
and Reading ; from there a branch extends south 
to Chichester. In the south-east of England there 
are now thirty stations for such observations. The 
cause may be either earth currents or magnetic 
rocks ; the latter seems the more probable. To 
examine the magnetic force of basalts and other 
rocks, a telephone balance has been devised, which 
permits of making the great number of such deter- 
minations necessary; the balance is effected be- 
tween a testpiece, the rock, and a mixture of mag- 
netic oxide and glycerine. At a depth of twelve 
miles the earth temperature would destroy mag- 
netism ; and Professor Riicker is now calculating 
whether such rocks, distributed over a district of 
120 by 60 miles, could produce these irregularities. 
Further light upon this question was thrown by 
Professor Mascart’s paper on 


MAGNETIC PERTURBATIONS IN FRANCE. 


M. Mascart, who spoke in French, has been able 
to originate a similar survey in France under the 
superintendence of M. Moureaux. There are six 
perfect stations where continuous photographs are 
taken, and altogether over two hundred stations. 
The observations strikingly confirm the observa- 
tions in England, though neither method nor in- 
struments are the same. Near Paris and Cosne 
there are deviations of the needle of, e.g., +36 
minutes, and—18 minutes at places east and west of 
one another; and a disturbing line has been 
traced passing northwards west of Cosne and 
Paris, and bending to the west to near Dieppe, and 
this line in its continuation would coincide with 
the Chichester-Reading ridge. M. Mascart regrets 
the use of the term disturbances, which suggests 
temporary variations, and prefers the word per- 
turbations. Asregards the question, earth currents 
or magnetic rock, he considers that both mean the 
same in the end if we do not think of momentary 
earth currents, which has been done sometimes. 
The earth is a great magnet, but nobody believes 
now in a big central magnet, and these phenomena 
are compatible with the assumption of permanent 
currents with a certain periodicity. In Brittany 
the needle deviates by —15 and —20 minutes ; 
those deflections are accounted for by the mountains 
there. In the discussion, Sir W. Thomson asked 
whether there are in the northern hemisphere 
abnormal south poles of sufficient strength to create 
such disturbances ; Professor Riicker’s reply was, 
No. Professor Everett dwelt on the extraordinary 
courage displayed by two men, to venture upon a 
survey of a whole country. 


INSTANTANEOUS PHOTOGRAPHS OF WATER JETS. 
Following the example of Chichester Bell and 
of Boys, Lord Rayleigh photographs water jets by 
throwing the shadow on the plate. He charges 
Leyden jars by means of a Wimshurst machine, 
lets them discharge themselves, and concentrates 
the rays of the spark by means of a lens. The 
interposition of a ground-glass plate—which neces- 
sitates the use of brighter sparks—yields finer and 
really beautiful photographs, which were exhibited. 
The jets appear in round and elongated drops, and 
show all the transitory stages between a cylindrical 
column with knotty swellings, coalesced drops, and 
round globules. The ordinary water jet breaks at 
a certain distance into drops which scatter about. 
If a stick of rubbed sealing-wax is held near the 
orifice, the drops, we know, scatter and rebound 
much less ; but if the electrification is too strong 
the scattering is worse than without any electrifi- 
cation. The photographs exemplified this very 
well; the explanation offered was less convincing. 
The particles of a water jet collide constantly, and 
even if with a slight electrification the collisive 
tendency is so strong as to mask the expected 
repulsion. The drops in emerging, we may assume, 
are not all electrified to equal potential ; hence 
little sparks pass, break the surface films of the 
drops, and let the latter run into each other. If, 
however, the electrification becomes too strong 
the electrical repulsion prevails and no coalescence 





takes place. The exposures of the plate must be 
less—Professor Boys thought considerably less— 
than one ten-thousandth of a second ; otherwise 
the photographs could not be clear. 


(To be continued.) 





THE JAPANESE CRUISER “CHIYODA.” 

MEssrs. JAMES AND GEORGE THomson, Limited, 
Clydebank, Glasgow, are uow completing for the 
Japanese Imperial Navy a cruiser named Chiyoda, of 
which we give several illustrations, including views 
of the engines on our two-page plate. The profile view 
and deck plan on page 420 give a good general idea 
of the appearance of the vessel and of the arrange- 
ment of the principal armament, and _ the following 
details have been supplied to us by the builders. 

The Chiyoda has been built from designs which 
were in the first instance supplied to the builders by 
the Japanese Government, but several important 
alterations have been made in the original designs, 
partly at the suggestion of the builders, in concert 
with the Japanese naval constructors. 

The following are the principal dimensions of the 


ship. 
Length ... 310 ft 
Breadth as “<i as 42 ,, 
Depth ... ae wa Ja 23 ,, Sin. 
Mean draught... a 
Displacement ... 2450 tons. 


The Chiyoda is in some respects similar to the 
colonial cruisers, two of which were built by the 
Messrs. Thomsons, and are now known as the Tau- 
ranga and Ringarooma. The Australasians, by the 
way, not having been satisfied with the classical 
names originally given, altered them. The Japanese 
boat, however, is 45 ft. longer than the British cruisers, 
which will no doubt be considered an improvement as 
regards maintaining a high speed at sea, and which 
also admits of more commodious quarters for the 
officers and crew. It is anticipated that the speed 
under forced draught will be at least 19 knots, which 
is also the speed expected from the colonial cruisers. 

The propelling machinery consists of two sets of 
vertical inverted triple-expansion engines driving 
twin screws, as shown on our two-page engraving. 
The arrangement of the engines is such as to give 
a strong structure for the minimum of weight, 
and at the same time to afford every facility for 
getting at the working parts of the machinery. The 
cylinders are supported on wrought-steel columns, 
bolted to a cast-steel plate. The machinery, indeed, 
is similar in all respects to that of the El Destructor, 
but is considerably larger. The general arrangement 
is the same, but the cylinders are larger, being in 
the case of the Japanese boat 264 in., 39 in., and 57 in. 
in diameter respectively, and the piston stroke is 27 in, 
There are piston valves on all the cylinders. In the 
case of the El Destructor—a torpedo boat catcher with 
great steaming power and rapid manceuvring capabili- 
ties—the piston speed was 1060 ft., the speed of ship at 
sea 22.6 wee and the maximum speed on the mile 
23.1. The Chiyoda’s engines were designed to run to 
230 revolutions per minute. The shafting is hollow. 

Steam is supplied by six locomotive boilers placed 
in two separate water-tight compartments forward of 
the engine compartments. The boilers are entirely 
of steel, and are 7 ft. in diameter and 18 ft. long. 
There are in each boiler two large fireboxes. Forced 
draught on the closed stokehold system is applied. 
There are four large fans, two in each stokehold ; 
each of them is driven by a direct-acting high-speed 
single-cylinder engine of a type successfully adopted 
in rccent ships of war and mercantile steamers built 
by the firm. The fans are 60 in. in diameter, and 
the speed is 250 revolutions per minute. 

When steaming at a speed of 10 knots, the con- 
sumption of coal will be only about 12 tons per day, and 
the radius of action without coaling about 8500 knots. 

In order to provide for good manceuvring power, 
which is of considerable importance in vessels of this 
class, a patent balanced rudder has been fitted on the 
same principle as already adopted in the Reina 
Regente and other warships, and also in the high-speed 
Inman Liners, and described by us in our article on 
the City of New York.* 

The main armament consists, as the deck plan 
indicates, of ten 4.7 in. Armstrong quick-firing guns. 
Four of these guns will be mounted on each side of the 
upper deck on sponsons, and will fire through 
ports in the hammock berthing or bulwark; one is 
mounted on the forecastle and the tenth on the poop, 
the whole being on central pivot mountings. The 
range of fire is shown on our illustrations. Special 
arrangements are made to provide for the rapid supply 
of ammunition from the magazines to the guns. The 
auxiliary armament comprises fourteen 47-millimetre 
Hotchkiss quick-firing guns, besides three Gatling 
guns mounted in the tops. There are also three tor- 
pedo tubes, one on each broadside and one at the bow. 

In the matter of protection against shot and shell 





* See ENGINEERING, vol. xlv., page 250, 
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the Chiyoda has a feature of some novelty in this 
class of vessel. As is indicated on the profile view, 
Fig. 1, and the sectional engraving, Fig. 3, the water- 
line for about two-thirds of its length amidships will 
be protected by a belt of rolled shel plates bolted on 
to the outside of the shell plating. ‘The total thick- 
ness of the steel side along the belt is4$ in. Inaddition. 
the machinery and magazines, as well as the buoyancy 
of the unarmoured ends, are protected by a steel deck, 
having a mean thickness of 1 in. and extending from 
stem to stern. The plating of this deck is in two 
thicknesses or layers, the lower one being of Siemens- 
Martin steel and of the same quality as the rest of the 
hull, while the upper layer is of chrome steel, a 
material which has been found to offer great resistance 
to the impact of projectiles. This chrome steel was 
supplied by the Steel Company of‘Scotland. A short 
distance above the protective deck, as shown in Fig. 3, 
is an ordinary deck, the intervening space being ar- 
ranged for coal and coke. The interior is subdivided 
by transverse and longitudinal bulkheads, there being 
36 main water-tight compartments, exclusive of sub- 
divisions in bunkers and water-ballast tanks between 
bottoms. In all, there are 84 compartments, arranged 
above and below the turtle-back-shaped protective 
deck. The vessel has double bottoms, on the cellular 
om Protection is afforded to machinery and 
oilers by the arrangement of the coal bunkers along the 
sides of the vessel, and of cellulose protection within 
the belt and inside the bunkers, as shown on Fig. 3. 

The accommodation for the crew is on the mess 
deck, immediately below the upper deck, the whole 
length of the deck being available for this purpose. 
The officers’ quarters are partly on the mess deck and 
partly under the poop, where there is also a large 
cabin for the paumeniti of the yessel and a ward room 
for the oflicers. 

The Chiyoda is lighted throughout by electricity, 
and has powerful search lights, one on the fore mast 
and one aft. 

According to the original design, the ship was to 
have been fully rigged as a barque, with a view of 
economising coals when cruising. The designers, how- 
ever, decided that this consideration was not worth 
the weight and expense involved, and adopted a purely 
fighting rig. Each mast carries a military top contain- 
ing a Gatling gun, the light yards shown in the profile 
view being fitted merely for the purpose of hoisting 
signals, 

The vessel was launched on the 3rd June with all 
her machinery on board. 





HUNTINGTON’S CENTRIFUGAL ROLLER 
QUARTZ MILL. 

We give on page 421 a plan and section, with details 
of rollers, of a 5-ft. Huntington’s centrifugal roller 
quartz mill, manufactured by Messrs. Davey, Paxman, 
and Co., engineers, Colchester, and shown by them in 
operation at the Mining and Metallurgical Exhibition at 
the Crystal Palace, The mill consists of a cast-iron pan 
and a housing in two pieces bolted together, 5 ft. in 
diameter by 2 ft. 10 in. deep, and from the frame- 
work or dise driver on the top of it are suspended 
spindles with rollers revolving on them, Fig. 2; as the 
dise driver revolves the rollers rotate round their 
spindles, being at the same time, through the centri- 
fugal force, pressed against the ring die made of steel 
and fixed inside the pan. Motive power is trans- 
mitted from a 6 horse-power engine through bevel- 
wheels operating a vertical spindle in a sleeve in the 
centre of the pan, as shown on Fig. 1. Scrapers are 
suspended from the framing or disc driver for the 
purpose of stirring up the material which is in the 
process of being crushed, thus helping the amalgama- 
tion in the pan for gold-bearing quartz. There 
are four rollers of chilled cast steel 74 in. deep and 
15 in. in diameter. These are shown in detail by 
Figs. 3 to 5. The spindles for these rollers are sur- 
rounded by sleeves, arranged as indicated on the 
detailed drawings. The roller head is made solid and 
the bearing sleeve is made in aseparate piece to enable 
the roller head to be mounted on the vertical spindle, 
which has a collar adapted to support the roller head. 
At the junction of the sleeve and roller head there is 
a recess to receive the collar on the spindle, washers 
being interposed between the wearing surfaces of the 
collar and the sleeve, and a recess is also formed in the 
roller head to receive the extersion of the spindle. 
The bearing sleeve is fixed to the roller head by bolts. 
At the top there is a crosshead carrying trunnions 
working in bearings in the disc driver or framework, 
one side of the bearing being open so that the spindle 
may incline freely towards the centre in the event of the 
roller having to pass large pieces of quartz, and also for 
running same when required. India-rubber cushions 
take off the concussion of the rollers as they move. The 
mill is fed by an automatic ore feeder regulated by 
means of a cam keyed to a shaft working off the main 
shaft of the mill. The pulverised quartz passes out of 
the pan through a sieve round one-half of the circum- 
ference. At the Exhibition the crushed quartz is passed 
over amalgam plates, which are taped. The mill is 








MACHINERY FOR MAKING CARTRIDGE CASES. 
CONSTRUCTED BY MESSRS. TAYLOR AND CHALLEN, LTD., ENGINEERS, BIRMINGHAM. 


“Fic. 12, 


supported on wooden framing, and may be thus placed | 
on any soil. The approximate weight of the whole | 


machine is 4 tons 18 cwt. It is designed to make 70 
revolutions and pass 20 tons of quartz per day of 
twenty-four hours. It is claimed that the mill is 


cheaper in first cost, as well as in working, than other | 


types of pulverisers, and is as effective; that it may 
be transported easily and cheaply ; and, being simple 
in construction, does not necessitate refined mechanical 
skill to work or repair it. 








MACHINERY FOR MAKING LARGE 
CARTRIDGE CASES. 

OnE of the demands created by the introduction and 
adoption of quick-firing guns, ammunition, is that for 
machinery of far greater power than hitherto used, for 
the manufacture of the metallic cases, which together 
with the projectiles and explosives, compose the main 
parts of the complete cartridges. 

We illustrate on pages 424, 425, and 428 four of the 
principal machines, belonging to a plant, recently con- 
structed, for producing three to six-pounder cartridge 
cases. Figs. 1 to 11 show, further, the successive opera- 





VERTICAL DRAWING PRESS, 





tions, whereby a disc of rolled metal is, by degrees, 
transformed into a finished case. 

The machines employed and the operations per- 
formed by them are briefly described as follow: The 
blank or disc, Fig. 1, is punched from a strip of brass 
(previously cast and rolled to the required thickness), 
by a cutting-out press; this machine is of sufficient 
| power to punch out one disc at each stroke, 7 in. in 
diameter by 4in. thick. The blank is next formed 

into a ‘‘cup,” Fig. 2, by a machine similar to the 
| vertical drawing press (Fig. 12), by which it is next 
| operated upon, taking successively the proportionate 
|shapes shown by Figs. 3, 4, and 5. he partially 
|formed cases are then transferred to the extending 
| machines (Fig. 13). Each of these machines is double 
jended, but one attendant is able to keep both ends 
|fully employed. The machine is arranged with a 
| variable stroke, readily adjusted, to economise time 
| when engaged on short cases, or the earlier operations. 
| Before the case has been extended to its full length it 
undergoes, in a specially constructed press, the operas 
tion of indenting, Fig. 7, to prepare it for the subse- 
quent formation of the head. After being returned to 
; the extending machines and lengthened, as shown by 
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MACHINERY FOR MAKING LARGE CARTRIDGE CASES. 
MESSRS. TAYLOR AND CHALLEN, LIMITED, ENGINEERS, BIRMINGHAM. 


CONSTRUCTED BY 








Fig. 10. 


Figs. 8 and 9, the head of the case, Fig. 10, is stamped 
out by the heading machine (Fig. 14) which combines 
with a steam stamp sundry important additions and 
devices to accomplish the accurate and rapid execution 
of the work. 5 

The final shaping of the body of the case, Fig. 11, 
is effected in the tapering machine, after which the 
head is turned, faced, bored, and recessed at one 
chucking in a suitable lathe. The trimming of the 
cases to length at the earlier as well as the final stages 
is also done on a lathe of suitable construction. This 
machinery is of a very powerful description, as com- 
pared with that used for the production of small-arm 
cartridges, The plant referred to above was designed 
and constructed by Messrs. Taylor and Challen, 
Limited, engineers, Birmingham, who have recently 
completed two such plants, already in successful 
operation, 
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point; and yet again I pointed out that internal moisture 
from a source other than the atmosphere—the ejectors for 
example—may be frozen, provided that the temperature 
of the external air is but a few degrees above the 
freezing point and that the inwards leakage air contains 
a small percentage of moisture of supersaturation. 
These may be justly counted serious charges ; but where 
life and death are concerned it is necessary to speak 
strongly and to speak plain. Every one must sincerely 
desire that the Carlisle accident shall not be repeated and 
shall have no fellows in the coming winter. It is so far 
satisfactory to know, as I happen to do, that Mr. Webb 
has recently given the matter consideration and has started 
out on a right track. 

It appears that Messrs. Archbutt and Deeley are under 
the impression that the inwards leakage air of the auto- 
matic vacuum brake “expands approximately isother- 
mally.” So far from this being the case the expansion is 
approximately ‘‘free.” It is true that with a nearly 

erfect gas perfectly dry ‘“‘free” expansion results in 
| ec any ultimate fall of temperature ; and even in the 
case of the leakage of the vacuum brake, where the air is 
moist and conductivity phenomena come into play, the 
ultimate fall cannot be great—due to this cause alone pro- 
bably less than 1 deg. or 2 deg. Fahr. But the variation 
of the temperature of the inrushing air is considerable ; 
and it is quite possible that, under certain conditions, 
hoar frost may be deposited near the leakage surfaces 
and become an element of danger. 

I observe that my greivous error in attributing, by im- 
plication, a share of the credit in aoe bare the weakness 
of the automatic vacuum brake, with regard to frost, which 
attaches to the Scots Observer, the Saturday Review, and 
the Scotsman, has afforded Messrs. Archbutt and Deeley 
some amusement. May I dare hope that the first para- 

«ph of this letter will prove to them equally entertain- 
ing with the corresponding part of my former communi- 
cation ? 

If my remarks about placing the drip trap and draining 
the steam nozzles can be held to have any reference to the 
“* theoretical teaching,” which seems to occasion Messrs. 
Archbutt and Deeley some perturbation, it must appear 
to most people to be of an elementary kind. The drip 
trap oak tniales frequently freeze up; surely the 
reason for placing them near the firebox is obvious. I 
did not recommend that the drip trap should be placed 
in the firebox—though one might imagine circumstances 
in which some similar sort of contrivance, in a similar 
position, might have prevented loss of life; nor did I 
intend to ietieas that the temperature of the drip trap 


Fig. 9. 


Fig. 11. 


THE THERMODYNAMICS OF THE AUTO- 
MATIC VACUUM BRAKE. 
To THE EpiToR OF ENGINEERING. 

S1r,—I gather from the belated and, in addition, some- 
what tardy reply of Messrs. Archbutt and Deeley, dated 
September 22, and published in your issue of October 3, 
that ‘‘ their real contention which they are prepared to 
defend” amounts to this: ‘‘That it is impossible for at- 
mospherie moisture to be deposited and accumulated 
within the automatic vacuum brake apparatus under any 
circumstances whatever.” Their contention (taking r er ‘ 
account of a particular but vitally important case) I have | should be raised above the boiling point temperature 
shown to be, strictly speaking, absolutely incorrect; and | corresponding to the pressure in the partial vacuum. No 
it appears to me unnecessary to repeat the argument. | doubt the drip trap can be made to take up the addi- 
Further I drew attention to the fact that under certain | tional function of a condenser. In fine weather the com- 
special circumstances the frigorific action of the vacuum | bined arrangement may work—whether well or but indif- 
apparatus is so intense that moisture may not only be | ferently matters little. But my point is that in frosty 
deposited, but also frozen while the temperature of the | weather thecombination becomes useless and highly dan- 
external air remains considerably above the freezing | gerous. As regards the setting of the nozzles, Messrs} 
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Archbutt and Deeley are surely aware that in the ordi- 
nary form of ejector the axes are horizontal. I should 
say that setting the axes vertically upwards would abso- 
lutely necessitate the use of an appliance, something like 
the air lock described by Messrs. Archbutt and Deeley, 
turned to effect a practically more important end—the 
partial prevention, namely, of the inflow of deluges of 
condensed steam. The sentence _y from the Scots 
Observer I am disposed to amend. far as I remember 
the word steam was associated in my mind with con- 
densed steam as well as vapour, in both of which forms, 
it may surprise Messrs. "Archbutt and Deeley to learn, I 
hold that water passes the check valve in ordinary work- 
ing. Regarding ejectors generally I propose to say more 
on_a future and somewhat different occasion. ae 

Messrs. Archbutt and Deeley are correct in their in- 
ference that I with them that so long as the 
weather remains i no moisture from the atmosphere 
wiil be deposited in the vacuum brake apparatus. I must, 
however, as before, point out that under these circum- 
stances, and in conjunction with asupply of moisture from 
the ejectors or elsewhere, the frigorific action is a source of 
danger in cold weather; and accidents have thereby 
I doubt not been brought about. Again, there is the 
possible presence of a local supply of moisture which may 
result in the freezing up of narrow such as piston 
glands and ball valves; and all this while the tempera- 
ture of the external air is above the freezing point. ; 

So far I have followed Messrs. Archbutt and Deeley in 
digressions somewhat irrelevant to what they profess is 
the point at issue. In the next paragraph, however, the 
set themselves to tackle it with the assistance of a mar 
of exclamation and a scrap of dog-Latin. Proceeding 
with light hearts they by-and-by announce that “‘ the 
brake can deal with the whole annual rainfall in ten 
minutes.” This truly alarming statement is demon- 
strated by applying the average British annual rainfall 
as a sort of patch to a }-in. diameter hole. And finally, 
as the list of the really good things, Messrs. Archbutt 
and Deeley express the belief that the ‘‘ Law of Partial 
Pressures” has something to do with the solubility of 
ed in liquids. Having got so far may I venture to 

ope that Messrs. Archbutt and on | will pursue their 
researches or extend theircredence yetalittlefurther, when, 
no doubt, it will appear to them that the same law which 
determines the relative solubilities of mixed gases, in 
resence of a liquid, determines the maximum vapour 
ensity where one of the gases happens to be the vapour 
of the liquid. 

Messrs. Archbutt and Deeley find fault with my figures 
regarding the quantity of moisture (moisture of super- 
saturation as I ventured to call it) which may be blown 
and mechanically carried into the apparatus of the vacuum 
brake by the inrushing leakage air. Capillary attraction 
is one of the forces brought into play; and part of the 
action is analogous to that of a sand blast. The per- 
centage of moisture mechanically suspended has therefore 
no relation to the amount of vapour of saturation. Hence 
the question of Messrs. Archbutt and Deeley (which 
they themselves correctly answer from the context), 
‘Percentage of what?” has logically the answer, Per- 
centage of total weight. 

That Messrs. Archbutt and Deeley have no conception 
of the magnitude of the action to which I drew attention 
is made clear by this: ‘Dr. Elliott has devoted the 
greater part of his letter toan inquiry into the cooling 
effect due to the evaporation within the apparatus of mist 
carried in with the current of air, a point of so little im- 
portance that we did not think it worth consideration in 
our original paper.” 

Setting aside my figures altogether, take as an illustra- 
tion‘a supposititious case of their own stating, in which the 
moisture of supersaturation is estimated excessively low, 
and in regard to astandard to which it has no physical 
relation. Messrs, Archbutt and Deeley say: ‘‘ Suppose 
the air on entering were saturated with vapour at 40 deg. 
Fahr,, and that it contained a quantity of mist equal to 
50 per cent. of the weight of vapour, no moisture could 
accumulate within the brake unless the temperature were 
to fall more than 20 deg.” I should write the last num- 
ber 17 deg., but for our rough purpose the difference is 
trifling. Now when Messrs, Archbutt and Deeley take 
the trouble to work out their own little problem, the 
will find that the fall of temperature (neglecting small 
terms) comes out about 14 dey. Fahr. Practically, there- 
fore, on Messrs. Archbutt and Deeley’s own showin 
there is danger in this simple case of the deposition pon 
accumulation of moisture under some 6 * of frost. Com- 
ment is unnecessary. Yours faithfully 
A. G, Exuiorr. 
University College of South Wales, Cardiff. 

October 7, 1890, 


To THE Eprror oF ENGINEERING. 

Srr,—In your last issue, 405, Messrs. Deeley and 
Archbutt have devoted considerable space in order to call 
in question the opinion of Professor Elliott, but it is to 
be regretted that they have altogether evaded the impor- 
tant points in the discussion which has been raised by 
their recent paper. The all-important question is, Does 
the vacuum brake freeze up and become useless in winter 
or does it not? There can be no question that it does, 
and that the terrible collision at Carlisle was a result of 
such failure. There are the facts and there are the bodies 
of the unfortunate victims killed b the v ipe 
between the engine and tender was blocked with ice. 

It is very easy indeed for Messrs. Archbutt and Deeley 
to evade all the practical facts and make statements that 
the vacuum is a ‘‘dry brake,” and that according to their 
theory water should not bein the apparatus. 

T have seen every part of the vacuum brake blocked 
with ice when opened, and have examined the wrecks 
of two collisions at Carlisle, and am acquainted with the 








tions which Mr. Webb, of the London and North- 
estern, has found it necessary to issue in order to, as 
far as possible, draw the water out of the pipes. Even 
Messrs. Archbutt and Deeley, writing to a contemporary 
a few weeks ago, admitted that if water gets into the 
vacuum brake apparatus it will freeze if the temperature 
be cold enough. After that admission on their part, I 
fail to see how any amount of thermo-dynamics can prove 
such a brake to be reliable in winter. 
Yours, &c., 
Criement E. Srrerron, C.E. 
40, Saxe-Coburg-street, Leicester, Oct. 7, 1890. 








GIRDERS WITH PARALLEL FLANGES. 
To THE EpiTorR oF ENGINEERING, 

Srr,—In your important journal of September 5, 1890, 
your OE gene asks regarding two published calcula- 
tions, which is correct, but like the words necther and 
niither it is nother. Yes or no won’t give the answer. 

That your correspondent is ‘‘ Puzzled” is not to be 
wondered at, because the whole profession has been un- 
certain about the strains in Charing Cross Bridge. 

The magnificent Forth Bridge will not help ‘‘ Puzzled,” 
as it is but a modification of Bouch’s suspension bridge 
prepared for the same spot. But I would refer him to 
the bracing in the girders of its land spans. That follows 
the run of the best engineers, who have discarded the 
vertical bars, all except the end verticals, which are 
pillars, each carrying half the whole weight of the girder, 
this as given both by Stoney and by Sheild. But the 
rest of the diagram which you gave is puzzling, as the 
diagonal rising from the abutment is marked ‘‘ tension” 
mee the next vertical is marked ‘‘ compression.” 

It has been theorised that the vertical, being supported 
at its foot between two ties and hung between two dia- 

nals atits top, its strain is nil when the ‘‘ load ” is at the 
foot of the vertical. 

Though verticals have been discarded, it was undeniable 
that there were stretchers between the top and bottom 
ee although it was admitted that they suspended a 
load passing along the bottom flange. The result of my 
own experimental investigations, which I have long 
continued, is that the strain from load passes up the 
vertical because it is direct before it passes through the two 


diagonals inclining to the right and left of vertical. When | j 


the verticals are left out, this vertical work has to be done 
by the braces in addition to their legitimate work of re- 
sisting the horizontal thrust and counter thrust of the 
flanges, and this double duty is most severe when the 
load is passing on the top flange of a girder. 

There is uncertainty as to strains in verticals, because 
their strains reverse under passing loads, but no theory 
wholly supports their entire rejection. 

Wm. CampsBett, C.E. 

30, Lefroy-street, Newcastle-on-Tyne, Sept. 25, 1890. 





To THE Eprror or ENGINEERING. 

Srr,—Since I did myself the honour of writing you on 
the 24th ult. I have read one answer to ‘‘ Puzzled,” and 
also his rejoinder. These two letters contain much infor- 
mation, but sufficient data do not seem to exist to con- 
struct a proper formula. For instance, centre vertical is 
figured 0, but Charing Cross bracing indicates compres- 
sion, and the 300 ft. Warren girders showed compression 
in the centre ties. The present run of girders, referred to 
in my last, is two Warrens combined, the 60 deg. dia- 
gonals crossing each other without verticals. 

Possibly the well-braced girder assimilates to the solid 
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close-webbed girder. If so, Stephenson discovered by his 
experiments, which brought wrought iron into use and 
discarded cast iron in compression, that a wedge-piece is 
spewed up near the middle of a beam when bent. The force 
doing this does not come under the longitudinal, vertical, 
diagonal strains usual in constructing diagrams, and it 
may produce the action of ‘‘ buckling” named in the 
letters to you. In this view my reading of elaborate 
experiments of my own is that under bending strain the 
top flange is depressed at centre of span, which at once 
gives compression upon the vertical marked 0. 
Yours obediently, 
W. CAMPBELL, C.E. 
30, Lefroy-street, Newcastle-on-Tyne. 





To THE Eprror OF ENGINEERING. 

Srr,—I understood ‘‘ Puzzled” to be aiming at obtain- 
ing the stresses on the verticals due to the girder being 
loaded on each bay with 15,000 Ib., now I understand itis 
the maximum stress on each vertical due to a rolling load 
of 15,000 lb. per 10 ft. 

The result is, however, the same in both cases. As- 
suming the girder to be loaded by the live load per 
saltum at the joints, and knowing that the maximum shear 
at any section occurs when the girder is loaded between 
that section and the far abutment, also keeping in mind 
the division of the compound truss into the two simple 
frames @ and 8, and drawing out the various diagrams for 
the various positions of the rolling load, which is carried 
on the bottom flange, from covering the whole bridge to 
covering half, we get the following results : 

Verticals .. 1. 2. he 4, 5. 

Stress from 

truss @ ., 26,250+ 18,750+ 12,187.54  6,562.5+ 0+ 


truss 8.. 0 26,250— 19,687.5-— 14,062.5— 7500— 


Resultant 26,250+ 7,500- 7,500— 7,500—  7500— 








So that all the verticals are strained by a tensile force to 
the amount of 7500 lb, 

‘* Puzzled ” does not say how he arrives at his results, 

he assume that the verticals take the whole shearing 
stress? 

I do not know where Rankine treats of this form of 
truss. The nearest approach to it I can find is on page 
478 of ‘‘ Civil Engineering,” where he speaks of ‘‘ vertical 
suspending pieces.” 

Also ‘‘ Puzzled” states that all the diagonals are ties, 
Rankine in ‘‘ Applied Mechanics,” page 160, has the fol- 
lowing, ‘‘In well-constructed lattice girders”—the pre- 
sence in this case of the vertical members does not make 
any difference—‘‘ each of the two diagonals which cross 
each other . . . bears one-half of the shearing force. . , 
to fulfil this condition . . . the stresses along them must 
be equal and of opposite kinds.” So that one at least of 
each pair of diagonals must be a strut. 

** Puzzled” omits to state whether the diagonals a, b, c, d 
are inclined downwards or upwards from the centre, 
Also is diagonal q at the end or centre of the girder? 

There was a slight error in the lettering of truss 
B in ENGINEERING of September 19. The following is 


correct ; 
TRUSS f 
A D 
Cc F 


; B Ej a 














Unwin has an example in his book on wrought-iron 
bridges and roofs, of a girder with cross lattice bracing 
and vertical members. He says, ‘‘The vertical bars of 
the bracing, formed so as to actas struts... and between 
the verticals are crossed diagonals of plate iron, assumed 
to be incapable of resisting any considerable compressive 
stress.” Before, he has ‘‘ An arbitrary assumption has to 
be made as to the crossed diagonal bars, namely, that 
one or other of the two is absent.” 

But “‘ Puzzled” says nothing of all this. Perhaps he 
might give some information as to these various points 
in his next letter and then the real problem will be able 
to be attacked. 

Glasgow, September 29, 1890. B. M. 





To THE EDITOR OF ENGINEERING, 

Sir,—If ‘‘ Puzzled” refers to page 43 of ‘‘ Stoney on 
Stresses” he will find some remarks on the shearing stress 
in front of a train that will throw some light on the 
stresses in the verticals of his girder. The verticals in 
Charing Cross Railway Bridge are redundant. They are 
not in tension, for they are bent, and their section is so 
thin in proportion to their length, that they are ill- 
adapted to resist compression. The design would have been 
more perfect if they had been omitted. 

October 6, 1890, ND; ¥. 








THE MECHANICAL ACTION OF STEAM 
DIGGING. 
_To THE EprTor OF ENGINEERING. 

Srr,—With regard to Mr. Knight’s letter on this sub- 
ject last week, I find on research that his digger for hop 
gardens was patented in November, 1873, and one of the 
machines was exhibited at the Royal Show at Bristol in 
1878: the nature of the work satisfied practical judges, 
which shows that the action of the forks was a correct one ; 
whether it was identical to mine I cannot tell as I have 
never seen one of his machines, and have no drawing of 
such by me, but I will take Mr. Knight’s word for it that 
it was so. I see, however, from the description of it 
given in the journal of the R.A.S.E., part i., 1879, that 
the mechanical arrangement and construction of it is 
different; in mine the under levers all pivot from one 
rigid centre; also the tines are secured by a grooved ' 
clamp which is attached to the fork handles by a spring 
hinge, similar in respect to that used on the forks of hay- 
makers, so that when the machine is backed, they flip up 
out of the way automatically, and they are not lifted out 
of the ground by a handwheel and screw as in Knight’s. 

I do not suppose that Mr. Knight’s machine could be 
used for general cultivation work, because in digging up 
hard dry land (which is a most valuable condition for it 
to be in for cleaning and draining land) the power must 
be transmitted direct on to the forks from the engine, and 
not through the medium of a flying rope. Nevertheless, 
Mr. Knight has undoubtedly earned the distinction of 
being one of the early pioneers in the system of steam 
digging, which no one who is now engaged in this occu- 
pation should grudge him. 

Iam, yours faithfully, 
October 6, 1890. Frank Proctor. 








SHIPYARD MACHINE TOOLS—PUNCHING 
MACHINE. 
To THE EprTor oF ENGINEERING. 

Sir,—On reading your interesting article on punching 
machines in ‘*Shipyard Machine Tools” in the issue of 
August 15 of your paper, we were much struck with the 
assertion that the ‘‘ main castings of punching machines 
must all break down within a comparatively limited time, 
and the harder the machine is worked the sooner that 
time will arrive.” We wrote to some friends of ours who 
we know had a punching machine which was constant] 
at work, and which sprung a considerable amount at a 
blow. On the next page are the particulars, while we also 
give a sketch (not to scale) of the machine. 

Our machine has been at work twenty-five years, and we 
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consider it has made 6,240,000 strokes during that time. 
Each stroke when punching iron causes it to bend in the 
middle, or say it lifts A 2; in., while when punching steel 
the bending is 34 in. 

The machine does not punch holes in plates, but con- 
verts, by punching, }-in. round holes, which have pre- 
viously been bored, into 3-in. square holes, which are 
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about 2} in. deep in the end of shafts. The material 
removed from the sides of the hole is fo to the 
bottom, and the weight of the amount displaced, we 
calculate to be about 1} oz. 

Our friends have lately put down a heavier machine to 
do the same work, so that, according to your article, this 
machine will not last so long as the other, 

Your article says ‘“‘punching machines must all break 
down within a limited time,” but this machine that has 
made 6} million strokes is apparently as good as at first. 

We shall be glad to hear what is the opinion of your 
writer and his readers on this machine, Be coy looked at 
in the light - articles, appears to be an anomaly. 

e remain, yours truly, 
JOSEPH ADAMSON AND Co., 


per DanieL ADAMSON, 
Hyde, September 23, 1890. 





GAS ENGINE IGNITION TUBES. 
To THE EDITOR OF ENGINEERING. 

Str,—I have not seen mentioned in the pages of any 
engineering journal, nor do I find in the chapter on the 
above subject in Mr. Robinson’s very valuable book, one 
of the chief causes of the extremely short life of ignition 
tubes, viz., unequal heating. Most gas-engine makers 
project the atmospheric flame on to one side of the tube, 
and if a section of the used tube be examined it will be 
found that the iron is thinner and the carbon compound (?) 
thicker on that side and at that spot than elsewhere. If 
the ignition tube be fixed perpendicularly and concen- 
telealiy in or — the atmospheric burner so that the 
tube is heated equally all round, it will be found that the 
life of the tube is prolonged from one-fourth to one-third 
— according to the degree of compression and the 


cycle employed. 
I have not tried it with Dowson gas. 
Yours woh, 
October.4, 1890. Jas. D. Roots, 








THE UNITED STATES CRUISER 
‘“* CHICAGO.” 
To THE EpiTror or ENGINEERING. 

S1r,—In your issue of August 22, 1890 (your New York 
Correspondent), under the title of ‘‘ The United States 
Man of-War ‘ Chicago,’” states that this ship came from 
the yard of a man who has done more than any one 
American to build up the merchant marine service of the 
United States, and whose death may be almost directly 
laid to the last administration, which ought to have 
honoured him if they were sincere in their efforts to 
have an American navy. 

Individually I can say that your correspondent could 
give you much better information concerning the rela- 
tions between Mr. Roach and the United States Govern- 
ment, should he look into the matter. 

When Mr. Roach failed it was on account of his being 
held to his contracts, his bids were much lower than any 
other firm would bid, hence Mr. Roach, being about the 
only cheap bidder who could handle vessels of that size, 
his extras and alterations, which allowed extra work and 
remuneration, brought him his profits. When the last 
administration refused to make any change in contracts 
(which Mr. Roach had received from former administra- 
tions) Mr. Roach failed in business, with about two 
dollars to pay every one dollar which he owed. ; 

In bidding on work, other tirms of as good a reputation 
refused to bid against Mr. Roach, knowing the great 
risk and want of profit by strictly following the contracts as 
the bids offered. : 

There are a number of items connected with Mr. 
Roach’s contracts which your correspondent should have 
mentioned in his article, which would do the shipyards 
of this country more “ justice.” As I understand the 
article there cannot be a great harm done, as the various 
firms of this country can with pride refer to the vessels 
that are now floating in different parts of the world, and 
whose reputations cannot be damaged by assertions as 
stated above, as all well-established business enterprises 
look to works and not, as is commonly supposed, to the 
very lowest bidder, but to guaranteed work hs contract. 

Yours respectfully, 
J. S. SHEETS. 

Philadelphia, Penn., U.S.A., September 23, 1890. 





THE HAWKESBURY RIVER BRIDGE. 
To THE EDITOR OF ENGINEERING. 

Str,—I inclose a paragraph cut from the American 
Railroad Gazette, which has just reached me, respecting 
the above bridge, and I beg to say if the statement therein 
made with regard to the stability of the piers is correct, 
it bears out the truth of my remarks respecting the same, 


made before a meeting of the Institution of Civil Engi- 
neers on March 11, 1890, when the subject of the Hawkes- 
bury Bridge was discussed. 
Yours faithfully, 
Henry N. Maynarp, M. Inst. C.E. 

13, Victoria-street, Westminster, S.W., Sept. 27, 1890. 

Peculiar Behaviour of an Australian Bridge.—A some- 
what novel question has arisen in connection with the 

iers of the Hawkesbury Bridge, the largest in Australia, 

ut chiefly remarkable for the fact that the foundations 
are the deepest in the world, the deepest pier being down 
160 ft. below high-water line. As the bridge is 40 ft. 
above the water, the greatest height of the piers reaches 
200 ft. The depth of water is not great, nor is the tidal 
current or range excessive, but the bed of the river is 
composed of a great depth of soft mud. The prevailing 
rock of the district is sandstone, little disturbed, but very 
generally deeply eroded, forming narrow valleys, often 
with precipitous sides of considerable depth. Some 
anxiety appears to have been felt as to the stability of 
the foundations, which were excavated by Anderson an 
Barr, for the Union Bridge Company. Observations 
show some irregular and frequent lateral motion of the 
piers, the greatest being about 24 in. The motion is 
pres. sg irregular, being up stream one day, down 
stream the next, and altogether absent on the following 
day. It ro doubtful whether any i larity in the 
working of the expansion rollers has any influence on this 
motion, and engineers are much divided in opinion both 
as to its cause and importance. Some consider that a 
small amount of motion is inevitable on the summit of a 
pier over 200 ft. high, while others contend that it shows 
that the piers have an irregular bearing at their base, and 
probably rest on a ledge of rock at one corner. Owing to 
the winding form of the narrow, deep valley through 
which the stream flows, the bridge is somewhat sheltered 
from the wind, and the changes of temperature are 
moderate, the extreme range being about 70 deg. The 
bridge is double track, aa the maximum speed of pas- 
senger trains over it is about 30 miles per hour. As itis 
situated near the foot of a long grade of 132 ft. to the 
mile, some of the trains are double headers. It is, of 
course, obvious that on a double-track bridge the load is 
not exactly above the centre line of the pier, and it is 
possible that the vibration of a heavy train may cause a 
slight rock in a tall pier resting on a soft and uncertain 
foundation. There is no vertical movement. 


DOUBLE-BOGIE EXPRESS TANK 
LOCOMOTIVE. 
To THE EpIToR OF ENGINEERING. 

Srr,—The coupled express engine with a bogie under 
each end designed and consibed by Mr. Brunner in a 
recent issue (see page 375 ante) is not so remarkably new, 
other than that it is proposed to be a compound and its 
weight exceptionally great. 

Its lines cog to differ very little from the engines 
built in 1884 by Sharp, Stewart, and Co., for a very short 
English road, the London, Tilbury, and Southend, and 
these, as may be well known, had front bogies, wing 
tanks, coupled drivers, 73in. in diameter, 8 ft. 6 in. 
between centres, and differed from Mr. Brunner’s in that 
the trailers under bunker were single (radial boxes I 
believe), and cylinders outside, the weight being only 
56 tons. Probably the power of these engines has since 
been augmented, the rear bunkers extended and the 
single trailers substituted by a bogie (?)—quite a common 
alteration with northern French mixed engines—in which 
case it will only need to compound them (just the type for 
economical double-expansion) and your correspondent’s 
design would be already anticipated. 

Yours faithfully, 
CHARLES R, Kina. 

Paris, 40, Rue de Richelieu, October 4, 1890. 











LAUNCHES AND TRIAL TRIPS. 

TuE Satellite, a twin-screw steamer, built and engined by 
Messrs. Blackwood and Gordon, Port-Glasgow, went on 
Saturday, September 27, on her official trial trip, when, 
notwithstanding the unfavourable weather, a speed o 
134 knots was attained on the average of four runs on the 
measured mile on the Gareloch, the vessel being partl 
loaded. This speed is 1 knot over what was pce rates 3 
The steamer is of 1400 tons gross, and has been built to 
the highest class at Lloyd’s. She has accommodation ina 
handsome saloon for 30 first-class passengers. Her engines 
are two sets triple-expansion ; diameter of cylinders, 
15} in., 25in., and 40in., by 27 in. stroke, with large 
boiler, and on trial they indicated 1700 horse-power. 


The Bergens Mekaniske Veerksted launched from their 
yard at Bergen, Norway, on Saturday, September 27, a 
steel screw steamer, intended for the West Indian fruit 
trade, and of the following dimensions: 174 ft. by 26 ft. 
by 13 ft. 8 in., with a deadweight capacity of 770 tons, on 
a draught of 13 ft. mean. er engines are triple-com- 
pound, with cylinders 14 in., 225 in., and 37 in. in 
diameter, and stroke 24 in., to develop 420 horse-power. 
The boiler is 11 ft. 9 in. in diameter, and 10 ft. long., with 
a pressure of 160 lb. per square inch. She will get a 
speed of not less that 9 knots loaded. The vessel is nam: 
Washington, and is owned by Mr. R. F. Olsen, of Bergen. 





Messrs. Russell and Co., Port-Glasgow, launched on 
Monday, September 29, a steel sailing ship named 
Cambrian King, of the following dimensions: Length, 
260 ft.; breadth, 38 ft.; depth, 23 ft. ; of 1700 tons net 
register, to carry 2800 tons on Lloyd’s freeboard. This 
vessel is owned by Messrs. Thomas Williams and Co., 
Liverpool. err 

A screw-steamer was launched from the shipbuilding 








yard of Messrs, John Duthie, Sons, and Co., Aberdeen, 


q | Furness for 


ed | face-water sewers when these were free from water. 





on September 30. Dimensions: Length, 95 ft.; breadth, 
194 ft. ; depth of hold, 10 ft. She was named the North 
Cape, and has been built to the order of Mr. William 
Pyper and others for the trawling business. 


On Tuesday, September 30, Messrs. Sir Raylton 
Dixon and Co., Middlesbrough, launched a steel screw 
steamer named Franklin, of the following dimensions : 
Length over all, 287 ft.; breadth, 39 ft. ; depth moulded, 
21 ft. 3 in. ; with a carrying capacity of 3300 tons. This 
vessel has been built to the order of Messrs. Arthur 
Holland and Co., of London, being the ninth vessel 
launched for them by Messrs. Dixon within the last six 
months. Her engines will be fitted by the North Eastern 
Marine Engineering Company, Limited, of Sunderland, 
see sg cylinders 21 in., 35 im., and 57 in., by 39 in. 
stroke. 








The steel screw steamer Elloe, built by Messrs. Wm, 
Gray and Co., Limited, to the order of Mr. Christopher 
: Messrs. Bennetts and Co., Grimsby, went on 
her trial trip off Hartlepool, on Monday the 6th inst. 
The vessel is of the following dimensions: Length over 
all, 270 ft. ; breadth, 36 ft. 6 in. ; and depth 19 ft. 5 in. 
The engines, which have been supplied by the Central 
Marine Engine Works, are of the triple-expansion type. 
The cylinders are 19 in., 304 in., and 51 in. in diameter, 
with a piston stroke of 36 in. ; and steam is supplied by 
two steel boilers at a pressure of 150 lb. per square inch, 
The trial was a perfectly satisfactory one, everything 
working without hitch. 





Messrs. Russell and Co., shipbuilders, Greenock, 
launched on Monday afternoon from their Greenock yard 
a steel screw steamer of 3000 tons gross, and of the follow- 
ing dimensions : Length, 300 ft.; breadth, 41 ft.; and 
depth, 22 ft. 2 in. She will be fitted with engines by 

essrs. James Howden and Co., Glasgow. 





A PROPOSED GERMAN EXuIBITION.—The next of the 
series of national exhibitions promoted by Mr. J. R. 
Whitley, at Earl’s-court, hah he an with the American 
Exhibition, held in 1887, will be devoted to the arts and 
industries of the German Empire. The exhibition will 
be open from May to October, 1891, and a very large 
— of the expenses, amounting to about 70,000/. will 

borne by the promoters. The extension of commercial 
relations being considered to be the principal use of 
exhibitions, no commission will be charged on sales. The 
most representative members of the German colony in 
London will constitute an advisory committee with a view 
to insuring the success of the exhibition. 





Society or ENGINEERS.—At a meeting of the Society 
of Engineers, held at the Town Hall, Westminster, on 
Monday evening, the 6th October, Mr. Henry Adams, 
President, in the chair, a paper was read by Mr. W. Santo 
Crimp, M. Inst. C.E., F.G.8., on ‘‘Sewer Ventilation.” 
The author first pointed out that much had been written 
with regard to sewer ventilation, but that few experi- 
ments had been made, and as a result, methods had been 
ag that would almost certainly result in failure. 
It had, for instance, been constantly assumed, that the 
movements of sewer air were almost entirely due to tem- 
perature, an assumption which the author found did not 
subsist upon a satisfactory basis. He then referred to 
the experiments of Miller, Beetz, Miquel, Carnelly, and 
Holdane, which were made more especially with a view 
to ascertaining the number of micro-organisms present in 
sewer air, relatively to those in the atmosphere. In the 
result it was found that sewer air contained fewer; but the 
author pointed out that their nature might probably differ 
widely. Withregard to the excessofcarbonicacid generally 
found in sewers, the author suggested that it was pro- 
bably largely due to the mingling of the ground air with 
the sewer air, in cases where sewers were not air-tight. 
Referring to other gases found in sewers, he pointed out 
that these gases were in themselves incapable of pro- 
ducing fevers of the zymotic type, and argued that such 
fevers, when caused by sewer air, were due to the germs 


f | of disease present in the sewer air, and suggested that it 


was undesirable to set up rapid air currents in sewers, in 
the absence of which these germs would fall back into the 
sewage from which they arose. Dividing sewers into two 
classes, namely, those into which men could not enter, 
and the larger ones in which they were frequently em- 

loyed, he suggested that the smaller ones should simply 
i provided with vents, carried high overhead, and 
sufficient in number to prevent the house traps being 
forced ; although a properly drained house should be 
proof against the most severe test. The large sewers 
of course, had to be very fully ventilated, at any rate 
whilst men were employed in them. The author 
then proceeded to a consideration of the forces caus- 
ing movements of sewer air, and presented an epitome 
of the experiments made by him at Wimbledon during the 
year 1888. The experiments were carried on continuously 
throughout the year, and were made on sewers of all sizes 
up to 4 ft. by 2 ft. 8in. One pipe sewer, constructed in a 
hilly road, was continuously experimented upon, whilst 
tests were constantly made on others, including also ~~ 

n 
the result, the author found that the only currents mea- 
sureable by an anemometer were those produced by the 
wind, and that the direction of the sewer air currents 
varied with that of the wind, being sometimes uphill and 
as frequently downhill. The amount of movement of the 
sewer air was also in accordance with the velocity of 
wind. Having regard to these facts, he suggested that in 
the ventilation of sewers the fullest advantage should be 
taken of the wind as a motive power, and that it should 
be deflected into the sewers, or made to induce out-cur- 
rents, as may be found desirable, 
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NOTICE OF MEETING. 

Nortu-East Coast INstitUTION OF ENGINEERS AND SHIPBUILDERS, 
—The annual general meeting will be held in the Lecture Hall of 
the Literary and Philosophical Society, Newcastle-upon-Tyne, on 
Monday, October 13th, at 7.30 p.m., and will be followed by the 
President’s address. 
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THE CESSATION OF IRON PRODUC- 
TION IN SCOTLAND. 

THE dispute between the ironmasters and the 
blast furnacemen of Scotland has developed into 
an acute stage. Of 125 furnaces in existence only 
six are now producing iron, a state of affairs un- 
paralleled in the history of the trade and equally 
unexpected. In some of the districts the lurid 
glare of the furnaces was regarded as practically 
unextinguishable, and the inhabitants, to compen- 
sate themselves for the air pollution, depended 
upon the flame for lighting the streets at night 
and dispensed with gas street-lamps. In such 
cases there is darkness. It is true that ten 
years ago there was a similar disagreement, 
resulting in a cessation of work; but then there 
were 32 furnaces kept in blast, although 86 were 
stopped. In this case 63 furnaces have been 
damped out, while nine have been blown out, leav- 
ing only six in operation. Three of these are at 
the Carron Works, where the men are not associated 
with the union, and three at the Wishaw Works of 
the Glasgow Iron Company, where also the men 
are non-unionists, and where they do not work on 
Sunday. Sunday labour is primarily the subject 
of dispute, and the masters are united and deter- 
mined. Indeed, it is said that the Employers’ 
Association may exact a penalty of 500/. for sur- 
render on the part of any member. 

It is somewhat difficult to ascertain exactly the 
casus belli. The demand, on the refusal of which 
the men have ceased work, is that they should be 
allowed time and half for Sunday labour, or alter- 
natively that work should be suspended on Sunday, 
but the employers state that this was coupled 
originally with a proviso that in the immediate 
future an eight hours’ day should be granted. The 
men are not quite agreed on this latter demand, 
although it cannot be denied that from the head- 
quarters of the Blast Furnacemen’s Associa- 
tion at Middlesbrough the demand for an 
eight hours’ day has been made. Indeed the 
men in Scotland were willing to submit the 
Sunday question to arbitration; but the Association 
insisted on the eight hours’ day. The employers, 
however, objected to arbitration, contending that 
they are best able to manage their own affairs. It 
is said that the employers really wish to get rid of 
the intolerable yoke of the National Association 
of Blast Furnacemen, which they consider is 
interfering somewhat autocratically with Scotch 
affairs. They believe the time is opportune, 
because in many cases it has been found diffi- 
cult to make the cash-books balance with a 
margin of profit on the credit side, and that damp- 
ing down the furnaces will at least save loss. So 
strong is this impression that they have now stated 
that they will not employ the men again, except at 
a reduction in wages of 10 per cent. The dispute 
is therefore two-fold. 

In considering the prospects of a settlement, it 
is necessary to briefly review the past, and to con- 
sider the effect of the cessation of production on 
the market. In our retrospect it may be well 
first to consider wages in relation to the market 
price of iron. In March, 1889, the men got an 
advance of 10 per cent., while iron was selling 
at 44s, 10d., six months later the price had gone 
up to 48s., and another 10 per cent. advance was 
conceded. There commenced in October the rapid 
upward movement in warrants, which we illustrated 
by a graph on page 627, vol. xlix., and in that 
month the men got a third 10 per cent. increase, 


| the price being 59s. In the month following with 


warrants at 64s., a fourth increase of 10 per cent. 
was given, making an advance of 40 per cent. for 
the year. There was a sudden spurt in prices of 
warrants after that, but it was of short duration, 
and since the spring the market value has gradually 
gone down, the price before the present trouble 
commenced being 49s. Fuel, too, stands at 
the high level, as well as labour, and it is not 
surprising that in view of this profits are 
nominal. The employers have another cause of 


complaint, and one which also tends to minimise 


profits—irregularity of working. It is said on what 
is regarded as reliable authority that on the present 
scale of pay the average furnaceman may earn from 
10s, to 15s. a day, or, should he work six days in 


rather is to work three or four days a week. The 
result is that, as the furnaces must be kept going, the 
ironmaster has to employ a large body of spare men, 
varying from forty or fifty upwards, to take the 
place of the regular hands, These spare men 
receive what is known as a labouring wage of from 
2s. 8d. to 3s. 6d. per day, being paid of course on 
the tonnage scale when engaged attending to the 
furnaces. Besides the extra cost, this style of 
working has other manifest disadvantages, and the 
masters would greatly prefer a system of recognised 
shifts and regular odin On behalf of the men 
it is contended that the scale of pay is not on a level 
with that paid in the north of England and that 
there Sunday labour is paid extra. The masters 
state that considering the different methods of work 
the average pay is higher ; and that in fixing the 

eneral wage consideration was had to the fact that 

unday labour was not remunerated at a higher 
scale than on week days. 

The demand for iron in the past months has been 
great, and the stocks in public stores have been 
decreasing at the rate of between 4000 and 4500 
tons per week, with one or two occasionally larger 
withdrawals. There is now in public stores in Scot- 
land 640,000 tons, in Middlesbrough 90,000 tons of 
Cleveland iron, and in West Cumberland 132,545 
tons of hematite. In private stores in Scotland the 
last official return—in December, 1889—showed 
92,000 tons in stock, so that Scotland has in all 
roughly 700,000 tons of iron. The production of 
recent months has been at the rate of 20,000 tons 
per week, and adding to this the quantity taken 
from stores we find that the consumption and 
export has been about 25,000 tons per week. 
From this it might be assumed that there was suf- 
ficient iron in store for a very considerable time ; 
but then it cannot be taken that all the iron is ser- 
viceable for all purposes. Special brands are 
needed for specific manufactures ; makers have 
been selling this freely for export, anxious to 
obtain the recent higher market prices in antici- 
pation of a threatened dulness in trade. They 
are not now able to supply demands and 
customers have to go elsewhere. There is a 
prospect of malleable iron and steel works being 
hampered unless production is re-started. Added 
to these influences towards a settlement is the 
danger which damped-down furnaces are in of 
being structurally injured, and of the great cost of 
re-starting furnaces entirely blown out; but the 
employers have made no secret of their willingness 
to sacrifice their immediate interests ‘‘to secure the 
control of their own business ” as they regard the 
position of late as intolerable. 

What of the employés? They have issued a 
characteristic manifesto, from which we take the 
following : 

The ironmasters of Scotland now see that our union 
there means a death-blow to their power to rule the prices 
of iron and wages, and through their large stocks, gamble 
with men’s labour for their own selfish ends. This, now, 
depends how far you are willing to support the Scotch 
workmen. We have 1200 men out of work ; this will take 
a levy of 1s. 6d. per week from all our members, and we 
earnestly hope you will cheerfully pay this amount, as we 
are confident if, you pay 1s. 6d. per week levy for three 
months to win this struggle, in our opinion, you will reap 
the advantage by receiving it back in advanced wages 
within the next twelve months, and your wages will not 
have the same chance to come down so low as they have 
been in the t. You are requested to commence the 
levy this week, and continue every week until we win the 
battle. 

The first sentence is so contradictory of all the 
laws of economics that it is not necessary to analyse 
it. We understand the levy is being fairly met, and 
that even the men in the works in Scotland, who are 
not out, intend to assist their brethren. The idea 
of hopelessness of any settlement has induced many 
of the men to go to the North of England in search 
of work ; but they have not generally succeeded. 

There are present, therefore, all the elements of 
a protracted struggle, and latest advices from Scot- 
land point to this, although there are whisperings 
of discontent among the men. There are, however, 
no reasons evident why an amicable settlement may 
not be come to, although the probabilities of 
this are for the moment remote. The desirability 
of ending the struggle cannot be doubted, as it 
must have far-reaching effects, whether it is of long 
or short duration. The coal market is affected, for 
about 50,000 tons of fuel were used every week in 
the blast furnaces, and this is now thrown on the 





market, and as prices may go down under the in- 
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fluence it is not beyond the range of possibility 
that miners will show disaffection on their sliding 
scale bringing reductions in wages. We have 
already referred to the injury likely to result in the 
case of the manufacturing trades. 





THE M‘KINLEY TARIFF ACT. 

Tue history of the new American Tariff has yet to 
be written. But as the ‘biggest thing” in the 
way of protection that has yet been attempted it 
has naturally created an extraordinary, and, pos- 
sibly, an exaggerated sensation. Its precise effect 
is unascertainable and must remain so for some 
time to come. It is not possible at present to com- 
pare the old and new duties with any degree of accu- 
racy. Ad valorem have been substituted for specific 
duties and vice verséd. The future alone can indeed 
indicate the exact effect of the measure, except in 
certain directions as to which there is little room for 
doubt, and the future alone can reveal the indirect 
effects which must ensue. It is widely believed, 
but it remains to be proved, that foremost among 
the latter will bea transfer of English capital to the 
United States, to take advantage of the tariff, and 
the American laws of protection generally. That 
a great emigration of English skilled labour may 
possibly thus be drawn from the iron and steel 
working districts of England, is possible, and 
already an agitation has arisen in the States in 
consequence of fears that this movement will tend 
to lower the rate of wages. It is at the same 
time believed in New York that the first and most 
serious effect of the new Tariff will be felt, not by 
the iron and steel manufactures, so much as by 
woollen manufactures, Certainly there is no reason 
to anticipate any such disaster as that which seems 
to have overtaken, amongst others, the pearl-button 
industry of Vienna and Birmingham. It is possible 
that the Tariff Act in its present form will not 
have a very drastic effect upon our metal trades. 
Still it cannot be denied that there is a marked 
significance in the fact that the manufacture of 
iron and steel is ‘‘ booming” throughout Pennsy]l- 
vania in consequence of the new Tariff. Most of 
the great corporations are reported to be enlarging 
their capital. The Pennsylvania Steel Company 
has increased its capital from 3,000,000 dols. to 
5,000,000 dols. The capital of the Phoenix Iron 
Company will be increased by 1,000,000 dols. ; the 
Bethlehem Iron Company, which has a contract for 
armour-plates, proposes to increase its capital from 
8,000,000 dols. to 5,000,000 dols. ; the Cambria 
Company proposes an increase of 1,000,000 dols. ; 
the Thomas Iron Company have made their capital 
2,500,000 dols. ; while the Cramp Shipping Com- 

any are developing their capital and enlarging it to 
£000,000 dols. Now if we may assume, as we must 
at present, that these figures are correct, they un- 
doubtedly indicate an imminence of considerable 
industrial changes in the near future. It would be 
idle to deny the significance of the fact that in 
1889 the imports of metals and metal manufacture 
reached the total value of 50,409,513 dols., in 
spite of having to pay duties of 19,239,102 dols. ; 
and these duties would be doubled by the new 
Tariff. 

Amid much that is uncertain we have other indi- 
cations that are clear enough. There is no ques- 
tion, for instance, that the South Wales tin-plate 
industry will be very adversely affected. The duty 
on tin-plate is increased in the new tariff from 1 cent 
per pound to 2,%, cents. One of the direct purposes 
of the Act is to develop or rather create a tinplating 
industry within the Union. During the final 
debates upon the Bill, Mr. M‘Kinley said, with 
reference to the tin-plate paragraph, that it would 
establish employment that would support at least 
fifty thousand people who would be new consumers, 
creating a demand for the food productions of the 
west. He pointed out that Si. Louis had already 
begun making tin-plates, and that instead of paying 
from 15 to 20 millions annually to the other side for 
tin-plates they proposed to make them there. Last 
year there were, it is said, ‘‘ about 728,000,000 Ib. of 
tin-plate anes by the United States, with an 
aggregate value of more than 21,000,000 dols., and 
yielding a revenue of 7,279,459 dols. Under the 
new Tariff the expected revenue is set down as 
16,014,811 dols. on the assumption, of course, that 
importation will continue as before.” As evidence 
of the effort to carry this policy through relent- 
lessly, we find that tinned fish are actually charged 
for at higher rates than fresh or dried fish. Tin in 
blocks, pigs, or bars again, which under the old 


tariff entered free, are now chargeable with the duty 
of 4 cents per pound, while tin ore is to be kindly 
admitted until January 1, 1892, when the recipro- 
city provisions come into force. The tin ore duty 
of 4 cents per pound comes into force July 1, 1893, 
with the proviso that unless the productions of the 
United States exceed 5000 tons of block or tin pigs 
in one year before July 1, 1895, block or pig tin 
should be admitted free. But it remains to beseen 
whether the industrial dislocation that is thus 
effected will not be as mischievous in the States as 
in Europe. Certainly a not unlikely result will be 
to transfer the tin industry from the American to 
the European side. If we take the figures (and 
we should point out that it is impossible at present 
to guarantee their absolute accuracy or to gauge 
with any degree of precision the comparisons 
between the new and old owing to the change of 
classifications) we are presented with a series of 
interesting and important problems. Iron in pigs for 
instance, remains at the same rate, ;%;ths of a cent ; 
steel ingots, valued at 4 cents per pound or less, 
which were formerly chargeable at an ad valorem 
duty of 45 per cent., are in future to pay a duty 
of 1,%ths. Copper ingots and plates are reduced 
from 4 cents to 1} cents per pound. Tron or 
steel wire not smaller than from 10 wire gauge 
seems to show, on the figures before us, a slight 
decrease from 14 to 14, but the duty on tempered 
steel is to be raised 6 cents per square foot, that 
is, from 45 to 50 cents. If cut nails and iron and 
steel spikes have decreased from 1} to 1, screws, 
except in the largest sizes, show an advance. But 
these figures have yet to be verified, so that it 
is impossible to argue from them. From this 
alone it will be seen that the M‘Kinley Tariff Act 
will certainly cut both ways, and we think 
there is no doubt whatever that it will do 
as much harm to American industries as to those 
of the rest of the world. ‘Trade will certainly 
take a new course and possibly flow in new and 
unexpected directions. And although it is im- 
possible to gauge precisely the effects of the dis- 
location which seems thus to be occasioned every- 
where, it will, we may rest assured, not be 
without its effect in America. Commercial inter- 
course cannot be abandoned with impunity. 

The Sheffield trade must of course be affected 
very considerably at once. Razors, for instance, 
are to pay a specific duty of 1.75 dol. per dozen in 
addition to an ad valorem duty of 30 per cent. 
All kinds of cutlery are to bear specific duties re- 
gulated by quality, plus 30 per cent. ad valorem. 
Still it is no doubt true that the American markets 
will demand a supply of high-class articles in all 
branches of trade, irrespective of cost. It is the 
American people themselves who will have to pay 
for the privileges conferred upon the capitalists of 
New England, Pennsylvania, and Ohio. 

Germany will undoubtedly be hard hit because 
the new Tariff will be prohibitive in the case of low- 
class goods, and its effect upon the cheap German 
hardware trade cannot be but enormous. But, so 
far as it is at present possible to speak with cer- 
tainty, there seems to be no comparison between 
the effect of the Tariff upon the metal industries 
and upon the woollen manufactures. Without going 
into figures it is enough to know that the form of 
the Tariff was largely due to the influence of 
the woollen manufacturers of the States who 
are determined to exclude foreign competition at 
the earliest possible moment, and not, as it seems, 
without considerable chance of success. It is true 
that some of the Manchester shippers are reported 
to have said, ‘‘ We do not care a hang about the 
Bill,” but this is, wethink, somewhat rash. High- 
class cotton will, no doubt, find its way into the 
American market no matter what tariff is in force. 
But in the same way, owing to its effect upon the 
low classes of goods, it seems to be clear that Ger- 
many and France will suffer much more than this 
country. Other and wider questions will un- 
doubtedly be raised before the changes thus intro- 
duced have ceased to have their full effect. It is 
all very well to attempt to establish in America new 
manufactures by restricting their importation by 
prohibitive tariffs, but it is at least as likely that 
the Bill will prove the deathblow to protection in 
the States, that it will serve to open the eyes of 
the American people to the disastrous operations 
of their fiscal system. It is inevitable, of course, 
that the instant effect of the Tariff will be to reduce 
imports to the States, but we think it will be 
advisable to wait events before attempting to draw 





definite conclusions. The United States un- 





doubtedly possess immense resources, but we 
believe it is utterly futile for its citizens to 
imagine that they can exist without European 
help. It may be arguable, but we are not 
aware that the balance of the advantage is so 
completely in favour of the States as it ‘seems to 
be largely assumed. The American market is 
doubtless a most valuable one, but so is the 
British market, and although we do not advo- 
cate a policy of retaliation in the absence of reci- 
procity, if not as the Times puts it, ‘‘in the face 
of an unprovoked act of unfriendliness,” England 
will no doubt study the needs of her own enormous 
possessions, and turn her attention to maintaining 
her supremacy as the ocean carriers of the world. 
It seems to us indeed to be inevitable that the effect 
of the Tariff Act must be to weaken competition in 
the American market, if it does not do much to 
confirm the commercial supremacy of the British 
people, 





ALUMINIUM ALLOYS BY THE 
HEROULT PROCESS. 

Tue Heroult process for the production of 
aluminium alloys is conducted by means of electro- 
lysis. The bath contains melted alumina (Al,0,) 
through which an electric current flows from an 
electrode of carbon to an electrode of molten 
copper. The heat of the current is sufficient to 
keep both the alumina and the copper in a molten 
condition, and to fuse all the additions that may be 
made during the process. The results of the decom- 
position are aluminium, which is formed on the 
surface of the copper and becomes alloyed with it, 
and oxygen which combines with the carbon 
electrode. There is no slag formed, and hence the 
reduction can proceed almost continuously. There 
is a short interruption when the bath or crucible is 
full and requires to be tapped, but it is only one of 
a few minutes. The most convenient alloy to pro- 
duce is 75 per cent. copper to 25 per cent. aluminium, 
Much higher grades can be turned out; up to 73 per 
cent. of aluminium have been produced. This is 
the limit, and it is fixed by the relative specific 
gravities of alumina and aluminium. The former 
is 3.7 to 4.1, and the latter 2.6. Consequently 
when the proportion of copper in the alloy is small 
the latter becomes light enough to float on the 
melted alumina. 

The crucible or furnace is built of carbon slabs 
or blocks. These are built up to the requisite size 
and form. They are contained in a cast-iron box, 
the space between the slabs and the box being 
tightly rammed with powdered carbon. One set 
of conductors is connected to the iron box, and the 
current flows from that to the carbon blocks. Thus 
the crucible constitutes at the commencement of 
operations one electrode of the bath. The other 
electrode is formed of a very large block of carbon 
which is suspended adjustably over the furnace, so 
that its lower end dips into the fluid mass. It is 
inclosed by metallic side plates, which assist in 
conducting the current ; these are gradually melted 
and drop into thé bath. At starting a sufficient 
quantity of copper is put into the bath and the 
current is allowed to pass through it, quickly fusing’ 
it. There is thus formed a stratum of molten 
copper, which becomes one of the electrodes. 
Alumina is fed in on the top of this and the 
upper electrode raised until it is about 3 millimetres 
above the copper. The alumina is melted by the 
heat, and that between the anode and the cathode 
becomes decomposed into aluminium and oxygen. 
The two materials, copper and alumina, are added 
from time to time, until the crucible is full, when 
it is tapped. The process is controlled by watch- 
ing the ammeter in the circuit. The oscillations of 
the index are a clue to what is going on in the bath, 
and immediately disclose if the electrodes are sufli- 
ciently near to allow an are forming, or if they are 
too remote. 

According to a paper read by Mr. F. P. Deway, 
before the American Institute of Mining Engineers, 
the process has been in active operation at Neu- 
hausen, in Switzerland, for about two years, and it is 
also being carried outat Frogesin the southof France, 
and at Boonton, New Jersey, there being water 
power at all these places. The dynamos have been 
supplied by the Oerlikon Machine Works, of Zurich, 
and are of 150 horse-power. The fields have six 
poles, and the armatures have embedded wires, 
according to the plan devised by Mr. C. E. L. 
Brown. The winding consists on the outside of 
round copper bars, and on the inside of flat copper 




















Oct. 10, 1890.] 


ENGINEERING. 


431 











lates, placed in grooves planed out of the wood 

ining. At Neuhausen two of these machines were 
connected direct to a Jouval turbine. They give a 
current of 6000 ampéres at 20 volts, but can be 
worked up to 30 volts. The present plant at Neu- 
hausen consists of two 600 horse-power machines 
running on vertical shafts, and one 300 horse-power 
machine. At Boonton a Brown dynamo furnishes 
a current of 3500 amperes at 33 volts. The furnaces 
are 43 in. square on the outside, and contain a 
crucible 9 in, by 16 in. by 19 in. deep. This has 
an actual output of 200 lb. of aluminium in twenty- 
four hours, 

The raw materials used are the purest artificial 
alumina and lake copper. Twenty-five pounds of 
alumina and thirty pounds of copper are charged 
at intervals every hour. Two or three castings are 
made during the twenty-four hours. Analyses of 
the result have shown that about .12 per cent. of 
silica and .3 per cent. of iron, about 6 per cent. of 
the copper is lost in the process by volatilisation. 
Other alloys can be made besides copper-aluminium, 
provided the metals are not readily volatile at the 
temperature of the operation. 

It is remarkable in how short a time an abundant 
supply of aluminium alloys has been produced. It 
is only a few years since the Cowles electric process 
was brought out, and now there are many imitations, 
following more or less closely on the same lines. 
It is claimed that this process is differentiated from 
the Cowles by reason of the reduction being electro- 
lytic, and not the result of raising the material to a 
high temperature in the presence of carbon. We 
believe that the Cowles Company do not accept the 
theory of the action, but aver that the action is 
similar to that which takes place in this furnace. 
There are also new chemical processes in the market 
producing pure aluminium, as well as those which 
only turn out alloys. The discovery of one process 
has called attention to the subject, and it has re- 
sulted in several others. 





PRODUCTION OF PIG IRON IN 
AMERICA. 

Amone the more interesting of the industrial 
reports made in accordance with the American 
Censuses Act is that dealing with the production of 
pig iron in the States, prepared by Dr. William M. 
Sweet, Philadelphia. It indicates a development 
in the iron-producing capacity which is almost 
phenomenal, the total make during the year ended 
June 30th last having been 9,579,779 tons of 
2000 lb., an increase af 153 per cent. on the total 
in 1880, while the output in 1870 was 2,052,821 
tons. What affords the Americans almost greater 
gratification is the fact that they can now claim to 
be the leading producers of pig iron in the world. 
It is pointed out that the production in Great 
Britain in the calendar year 1889 was 9,321,562 
tons of 2000 lb., so that America has the advantage 
by a quarter of a million tons. The following 
Table shows the production in tons of 2000 lb. 
in the various sections of the country for the years 
oe with May, 1870 and 1880, and with June, 
1890: 























Increase 
District. 1870. 1880, 1890. on last 
Decade. 
tons. tons. tons. tons. 
New England 
States... 34,471 80,957 33,781 2,824 
Middle States! 1,311,649 | 2,401,093 | 5,216,591 | 2,815,498 
Southern ,, | 184,540] °350,436 | 1,780,909 | 1,430,473 
Western ;, | 522,161| 995,385 | 2,522,351 | 1,527,016 
Far Western 
States... 3,200 26,147 22,947 
Totals ...| 2,052,821 8,781,021 | 9,579,779 | 5,798,758 








New England States remain stationary, while 
others have advanced most markedly, particularly 
in the Southern States, where a large number of 
new iron-producing towns have, in recent years, 
come into existence, many of which, bythe way, are 
to be visited by the Iron and Steel Institute next 
month. The greatest activity in undertaking new 
furnace plant was in 1887, when five new furnaces 
were blown and the construction of other twenty- 
five commenced. There has been but little abate- 
ment in this activity up to the present time. In 
ten years the production of Alabama State has 
increased from 62,000 to 890,432 tons, or 1328 per 





cent. Virginia State has increased her output from 
17,906 to 302,447 tons, or 1589 per cent.; Texas 
from 1400 to 8950 tons, or 539 per cent. ; Tennessee 
from 47,873 to 290,747 tons, or 507 per cent. 
Georgia has added 543 per cent. ; Maryland 61} per 
cent.; and West Virginia 35.87 per cent. In 
other words, while in 1880 Alabama State stood 
tenth on the list of all States it now takes third 
place, having made 9.29 per cent. of the total pro- 
duction, being only exceeded by Pennsylvania with 
4} tons or 49.19 per cent. of the total, and Ohio, 
with 1.3 million tons, or 13.59 per cent. of the total 
production of the States. It may be interesting to 
state, in view of the visit of the Iron and Steel Insti- 
tute, that with the exception of West Virginia and 
Maryland, nearly all the pig iron made in the south 
is produced from southern ores, and of the quantity 
produced by the use.of mineral fuel much the larger 
part is made from southern coke. Most of the iron 
made in West Virginia is produced from Lake 
Superior ores. In Mevrled the recent building 
of four large coke furnaces by the Pennsylvania 
Steel Company at Sparrow’s Point, near Baltimore, 
to smelt iron ores from Cuba, has suddenly brought 
that State more prominently forward as a manu- 
facturer of pig iron. Four furnaces are in opera- 
tion. 

Of the Western States where also there has been 
extensive development, Illinois increased its output 
to 674,506 tons, an increase of 606 per cent., Ohio 
to 1.3 millions, increase 137 per cent., Michigan 
increased 88 per cent., and Wisconsin 774 per cent. 

It will therefore be gathered that Pennsylvania 
still retains its leadership as the producer of about 
one-half of the pig iron annually made in the 
States, having with 269 furnaces made 51 per cent. 
of the total in 1880, and 49.19 per cent. of the 
total in the year ending June, 1890, with 224 fur- 
naces. Ohio is second in rank in both 1880 and 
1890, the output in the former year having been 
144 per cent. with 103 furnaces, and in the latter 
year 13.59 per cent. with 71 furnaces. Alabama, 
with 48 furnaces, is third. Illinois, which was 
seventh in rank in 1880 with 2.52 per cent. of the 
total, made by 10 furnaces, is now fourth with 7.04 
per cent. of the total by 15 furnaces, producing in 
all 674,000 tons. New York, which was third, is 
only fifth, notwithstanding that the output has 
been increased from 313,368 to 359,040 tons, the 
latter being 3.75 per cent. of the total, while the 
former was 8.29 per cent. of the total make. Vir- 
ginia was seventeenth last year, and is now sixth 
with 302,447 tons, while Tennessee has improved 
her position from thirteenth to seventh with 290,747 
tons, or 3 per cent. of the total. The other States 
in their order are Michigan, Wisconsin, New Jer- 
sey, West Virginia, Missouri, Maryland, Ken- 
tucky, one of the few States with a reduced out- 
put, Georgia, Connecticut, Colorado, Indiana, &c. 

Notwithstanding the increase in production of 
5,750,000 tons, the number of completed furnaces 
has decreased during the ten years from 681 to 
562. Many old furnaces have been superseded by 
larger, better located, and modern types of furnaces. 
Several of the old furnaces could only produce at 
great cost. Since 1880 some 280 furnaces have 
been abandoned and 163 new furnaces built, in 
addition to the remodelling of old plant. The 
average production per furnace in 1890 was a little 
over 17,050 tons of 2000 1b. against 5552 tons in 
1880. There is a decrease since 1880 of 60 
anthracite or coke furnaces, of 117 charcoal fur- 
naces, and an increase of 58 in the number of coke 
and bituminous coal furnaces. The number of 
furnaces building at June 31st was 39, of which 
nine were in Virginia, seven in Alabama, five in 
Pennsylvania, four in Illinois, and three each in 
Kentucky, Tennessee, and Michigan. 

The increase in coke and bituminous coal fur- 
naces indicates the important part that fuel is 
taking. This is also shown by the fact that the 
quantity of pig iron produced by its use was 
6,711,974 tons, more than two-thirds of the total, 
and 343 per cent. more than in 1880; mixed anthra- 
cite accounted for 1,879,098 tons, an increase of 
163 per cent. ; charcoal 655,520 tons, 504 per cent. 
of an addition ; castings direct from furnace 9929 
tons, an increase of 134? per cent ; anthracite alone 
was used only in the case of 323,258 tons, 71 per 
cent. less than in 1880. 

Of Bessemer pig iron, included in the statistics 
given, there was 4,233,372 tons made—2,567,813 
tons in Pennsylvania, 616,659 tons in Illinois, 
526,654 tons in Ohio, 174,574 tons in New York, 
101,178 tons in West Virginia, and 77,754 tons in 





Maryland. The other Southern States make, com- 
paratively speaking, no Bessemer iron. Of spiegel- 
eisen 149,959 tons were produced. 





NOTE ON THE SPEED TRIAL DATA 
OF THE UNITED STATES PROTECTED 
CRUISER “CHICAGO.” 


By Rosert MAnsEt. 


THE interesting data of this vessel in ENGINEER- 
1nG of August 22, will, I believe, furnish another 
excellent illustration of the truth of the principles, 
for which, for so long a time, I have striven to 
obtain recognition. For a full analysis the revo- 
lutions and data of the propellers are a necessity. 
However, the data given bear intrinsic evidence of 
the honest and careful way in which the experi- 
ments have been reported, and the figures for the 
power and speed relation deduced from the poten- 
tial curve ; the power being taken by scale, as ordi- 
nates, to the corresponding speeds, as abscisss. 
According to the well-known principles of Cartesian 
geometry, a mathematical analysis of such curves 
will elicit the following facts for all steam vessels. 
The equation, or law of such curves, is of the 
general form: 


E=pD! v 10-0" 


In which, E, D, and V represent, respectively, the 
power, displacement, and speed of a given vessel 
under trial. X and a, again, are two quantities 
which remain constant through an adjacent range 
of speeds, so long as conditions are unchanged. 
Only at certain speeds, independent of apparent 
cause, we have these conditions suddenly changing, 
and we then find another set of values for these 
quantities. Satisfactory evidence can be adduced 
showing that in fine full-powered vessels, driven over 
a great range of speeds, we have three sets of values; 
although, in the ordinary run of trial data, the ex- 
periments may extend over two; or, it may be, 
only one of these. 

The Chicago trials seem to show: 
13 knots the equation of the curve is, 


E ian Di V 10 (V 11.23) .07£9. 


While at 13 knots, for all higher speeds attained, it 
changes to 


From 10 to 


E= Di V 10 (Y-10-7? .06i2. 
This transcendental form of equation requires the 
use of logarithms for its practical working, and it 
may be explained that the observed speeds and 
graphical curve, reasonably, may be expected to con- 
tain slight errors, which, at once, are detected by 
the calculated equation values, since these truly 
average any slight inequalities, or insufticiencies 
of the data. 

Thus, it is alleged, the observed trial speeds of 
the Chicago were as follows : 


Speeds V = 16.0, 15.0, 14.0, 13.0, 13.0, 22.0, 11.0, 10.0knots, 
But, the corresponding indicated powers given 

show the true speeds through the water, independent 

of tidal or wind drift, must have been as follows : 











True speeds: knots | 

Vc --= 16.0 15.05 14.05 13.0 | 13.0 12.06 11.06 10.0 
Since } 
Values of X= 10.77 10.77 10.77 10.77, 11.23 11.23 11.28 11.98 
Then: 

(V—X) ..= 5.23 4.28 8.28 2.231 1.77 .88 —.17 —1.93 
Factors @..= .0602 | .0759 
Then: 

(V—X)@ = .3148 .2576 .1274 .1342) .1344 .0630-.0129—.0933 
Add log V..=1.2041 1.1776 1.1477 1.1139 1.1139 1.0813 1.0438 1.0000 


y» 99 D® =2,1919 2,1919 2.1919 2.1919 2.1919 2.1919 2.1919 2.1919 


Sum, or 
~ 





Log E .. =3.7108 3.6271 3.5370 3.4400|3.4402 3.3362 3 2228 3.0986 
} by formula 
Log E .. =8.7111 3.6270 3.5372 3.4402 3.4402 3.3362 3.2230 3.6987 
| by data, 


The agreement between the formula and data 
values is thus seen to be practically perfect, and 
any one acquainted with the circumstances of trial 
trips will adm‘t differences of about one-twentieth 
of a knot are, certainly, within the reasonable 
limit of errors of observation. The foregoing 
general formula 


E=D' v10"-%* 
may be written in the form : 
pi 


av, 
E=ipx V 10 : 
Or, if 
10¢X = C! a constant, 
ad Dt av. 
E= Gr V0 
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The relation of which, to the old Admiralty dis- 
placement formula : 


2 
Dy, . Divy: 
E=7V=% 


is sufficiently obvious. We have merely replaced pi Logs 


by the slightly different function Dé. While for 
V2 we substitute the very different transcendental 
quantity 10¢Y, Also, C' is something different 
from C. Only, we now have an equation which 
entirely satisfies the fundamental mechanical pro- 

osition, enunciated as pertaining to all machines, 
i“ Sir Isaac Newton, two hundred years ago. In 
effect, this proposition simply amounts to: In every 
machine developing power, and doing work, the 
gross sum of the works done will always be equal to 
the developed gross power doing it. In the long 
interval philosophers seem to have quite forgotten 
this truth, and invented a directly contrary suppo- 
sition, viz.: the sum of the works done, was not to 
be expected, and, in point of fact, never was equal 
to the power doing it, but that the ratio of the two 
quantities was, necessarily, the proper measure of 
the efficiency of the vessel and its machinery viewed 
as one machine ; the modulus thereof, or, by another 
piece of pleasantry, the Admiralty constant (seeing 
in no case did it ever present the slightest symptom 
of constancy). As to efficiency thus indicated by 
an entirely mistaken and false standard, this is a 
mere delusion, which has assisted to bolster up the 
dominant misconception that the resistance must be 
a quantity varying in the ratio of the square of the 
speed. Newton’s proposition, properly understood 
and applied, ought to have forced the recognition 
of the true valuation of the work done, and the 
altogether different law of the resistance under the 
circumstances of the direct motion of steam-pro- 
pelled vessels. 

As I have often shown, the foregoing formula 
may, equally, be written in the simpler form : 


Bie Sh F 
E=2V log ~'a V=b V log” aV. 


Or, in the case of the Chicago, 
E=34.96 V log—! .0602 V 
for speeds above 13 knots, And, again, 
E=21.86 V log—! .0759 V 
for speeds from 10 to 13 knots. 
Thus: true | 
speeds 
V «= 16.0 15.05 14.05 13.0 12.06 11.06 


a ..= .9632 .9060 .8458 .7826| .9867 .9154 .8304 
Values, log 
y .. = 1.2041 1.1775 1.2478 1.1189 | 1.1189 1.0818 1.0438 1.0000 
Values, log | 
b .. = 1.5436 1.5436 1.5436 1.5436 1.8397 1.8897 1.3397 1.3397 


13.0 10.0 


Values, se 
«f 





Sum, or 
log E _.. =3.7109 3.6271 3.5372 3.4401 3.4403 3.3364 3.2229 0.0987 
Again, log by formula 
E .. =8.7111 3,6270 8.5372 3.4402 | 3.4402 3.3362 3.2230 3.0086 
\ by data 
The agreement between the formule and data 
values is surprisingly close, and the same will be 
found true for all carefully conducted, honestly re- 
ported trial data. Asacorroborative example, take 
the data of the United States dynamite cruiser 
Vesuvius (kindly furnished me by Mr. Cramp, of 
Philadelphia, a few months ago), as follows : 


U.S. Dynamite Cruiser ‘* Vesuvius.” 





Speeds, | 








| ‘ 
Revolutions. [Indicated Powers. |Admiralty Constant. 
Be: 
V. N. E. | o- DV 
| | E 
| —— 
10.6 | 1253 | 340 | 289.5 
14.88 175.75 851 320.0 
18.90 230.6 1918 291.0 
21.65 270.3 | 4216 199.0 
' 








These, when analysed, will be found to yield the 
following results : 

Equation of the potential curve : 

E= Div 10%-™ Om 

for lowest speed tried, 10.6, up to 18.9 knots ; and 
E = Di V 10 (V1) 103 

for speeds over 18.9 knots. 

Norr.—The second speed, given at 14.88 knots, 
is slightly overstated, and should be 14.805. The 
test is given in the next column. 

The agreement is thus seen to be about perfect, 
and the reduced form of the equation in the simpler 
form, 


E=bV10eV 
is equally satisfactory. 























True = 106 14.805’ 18.90 18.90 21.65 
Values X = 14,023 14.023° 14.023 | 16.05 16.05 
Then(V-X) = -3423 .782 4.877 2.85 5.60 
Factors.. = d “e ry -108 
Then(V—X)a= - .2063 .0471 .2939 .2940 .5770 
V.. = 1.0253 1.1704 1.2765 | 1.2765 1.3865 
LogD?.. = 1.7125 1.7125 1.7125 | 1.7125 1.7125 
Sum, orlogE = 2.5315 2.9300 3.2829 | 3.2830 3.6250 
by formule 
Again,logE = 2.5315 2.9299 3.2829 | 8.2829 3.6249 
by data. 
In the Vesuvius we have 
E =7.37 V 10 .06026 Vv 
for low speeds. And again, 
E = 1.148 V 10 -108V 
for speeds over 18.9 knots. 
The test : 
True speeds V = 10.6 14.805 18.90 | 18.90 21.65 
Values a = ,06026 108 
Then a V = .6387 8921 1.1889} 1.9467 2.2300 
» logV = 1.0253 1.1704 1.2765 | 1.2765 —:1.8855 
Log constant =  .8674 8674 8674 -0597 -0597 
Sum, orlog E = 2.5314 2.9299 3.2828 | 3,2829 3.6252 
by formule 
Again, log E = 2.5315 2.9209  3,2329 | 3.2829 3.6249 
by data. 





As I have often shown, we may develop the ques- 
tion from another point of view, as follows : A steam 
vessel tried at consecutive speeds, with the corre- 
sponding revolutions of direct-acting engines, and 
developed gross powers, known quantities denoted 
by V, N, and E, respectively. The fundamental 
relation between these is o the nature of a force ; 
and defined by the equaticn; 

E d? 3 
log n= log 21,0107 + (a—n) V. 
In which, d, s, and f denote the diameter and stroke 
of the high-pressure cylinders, and f the piston 
pressures, at which, under the same set of circum- 
stances, the pistons would begin to move. Hence 
we may look upon it as the initial friction of move- 
ment; and, according to Morin’s principle, a quan- 
tity which is not affected by the rate of the pistons’ 
motion. So, when we write this in the form 
d? 8 
log E = log 1,010 JN +(a-n) V, 
the first term of the second member denotes the 
power absorbed by the engine, as it were, in work- 
ing itself, and the whole expressed by the enunciated 
principle involved in the following statement. 

The logarithm of the gross power expended in 
driving a vessel, is equal to the logarithm of the 
power expended in overcoming Morin’s constant 
pressures at the piston speed ; increased by the pro- 
duct of the speed of vessel and a small factor (a — 1). 
That is to say: the gross power is the product of 
two factors, the work done on Morin’s constant, 
multiplied by the exponential quantity 10‘*-™ Y 
To the latter quantity, for good reasons, we may 
assign the name Poncelet’s current factor, a and 
being small constants, which satisfy the subsidiary 
equations 

EK =b V10'V. 
N=m V 10"V- 

The initial quantities b and m, of the second 
members, being also constant, so long as the cir- 
cumstances of trial remain the same. 

I adduce the trial data of H.M.S.S. Howe in 
illustration. As published we have: 


H.M.S.S. ‘* Howe.” 











| (Deduced) 
Trials. | V | N E. el. 
is | 16.94 106.60 117118 | 1.0472 
ii... | 16.87 94,25 7736.4 1.0074 
ST... | 18.89 79.10 4087.0 1.0074 
aa | 10.28 60.07 1742.4 1.0074 
ee | 9.07 52.00 1161.3 | .9926 
| 
Also, 
d?s 
log — = -1.6215 
°8 51,010 
and, 
(a—n)=.081 


for all the speeds (which is somewhat unusual, 
having three distinct values for the quantity f ; it 
is generally the case ; the values of (a —-1) are also 
different). 

To test all this, for the following speeds, on 
applying the equation, 

a d?s = 
log E=lo8 or oi! N+ (a-n) V, 

we have ; 











ForV.. .. =16.94 15.87 18.89 10.28 9.07 knots. 
And factor .. = .081 
Then e-mv = 1.3721 1.2855 1.0346 - 8327 .7347 
aw .. = ~1.6215—1.6215 1.6215 -1.6215 ~1.6215 

Logf :. .. = 1.0472 1.0074 1.0074 1.0074 .9926 

» Nw.  «. = 2.0278 1.9743 1.8982 1.7787 1.7160 
Sum, or log E = 4.0686 3.8887 3.6117 3.2403 3.0648 by formula. 
And, log E .. = 4.0686 3.8884 3.6114 3.2411 3.0648 by data, 


I only remark, these results are a closer agree- 
ment with the data than we have any right to 
expect. 





NOTES. 
THE ELEcTRO-DEPOSITION OF PLATINUM. 

Piatinumhaslong been recognised asan extremely 
refractory metal to use in electro-plating, the difti- 
culties mainly arising from the fact that the strength 
of the bath cannot be maintained as with other 
metals, by using a plate of platinum as the anode, 
as the metal will not dissolve. The consequence is 
that both the richness and conductivity of the bath 
are continually altering, and a satisfactory deposit 
can only be obtained by the most constant attention. 
In arecent paper on the subject which was read 
before the chemical section of the Franklin Institute, 
Mr. William H. Wahl states that it occurred to him 
that it might be possible to maintain the strength of 
the bath by greatly increasing the surface of platinum 
at the anode, which was accomplished in the follow- 
ing way. A plate of carbon was saturated with 
platinic chloride and dried, thus impregnating the 
plate with the salt, from which the platinum was 
finally reduced to the metallic state by heating the 
whole plate in a crucible. In this way a deposit of 
platinum in an extremely fine state of division was 
obtained in the pores of the carbon plate, and this 
plate was then used as the anode of the electrolytic 
bath. On passing the current the platinum proved 
to be readily soluble ina bath of hydrochloric acid, 
and so far the experiment was a success, but the 
process proved useless from a commercial point of 
view, as the metal still remained insoluble when 
the bath consisted of oxy-salts of platinum, which 
alone give good deposits. It wastherefore necessary 
to devise some other plan, and after many fruitless 
experiments Mr. Wahl claims to have succeeded 
by using platinum hydroxide for maintaining the 
strength of the metalic solution. For this purpose 
the salt which is readily soluble in alkalies, and in 
many of the acids, may be introduced into the 
plating bath from time to time and dissolved therein 
by stirring, or it may be permitted to remain in the 
bath in excess, either at the bottom or suspended 
in a canvas adjacent to or surrounding the 
carbon anode. A weak aqueous solution of caustic 
soda, or caustic potash, especially the latter, will 
dissolve a large quantity of platinum hydrate, 
and the solution has the advantage of being 
freely conductive of electricity, and of yield- 
ing bright, regular, and adherent deposits of 
platinum on electrolysis, Further, with currents 
of moderate strength the platinum hydrate only 
is affected, and hence the constitution of the bath 
can be easily maintained constant by adding fresh 
supplies of platinic hydrate. Other solvents have 
also been tested by Mr. Wahl, but for these details 
we must refer our readers to his paper, contenting 
ourselves with giving the main outlines of his 
discovery. 


IRRIGATION CANALS IN CoLoRADO. 

Considerable progress has been made during the 
past few years in the matter of land irrigation in 
the Western States of America, and though at pre- 
sent the works cannot vie with those of India in 
magnitude, some of the newer works are of con- 
siderable importance. In a paper read not long 
ago before the Denver Society of Civil Engineers 
Mr. G. G. Anderson has described some of the 
features of engineering practice in the matter of 
irrigation canals in Northern Colorado, where it 
appears the first irrigation ditches were dug by 
individual settlers to supply water to their own 
farms. Ata latter period the work was undertaken 
by a community of these small farmers clubbing 
together to construct canals sufficiently large to irri- 
gate all their farms, but at the present time the 
work is mainly done by large public companies, the 
capital for which is raised in the Eastern States. 
These companies in general adopt one of two 
methods. Either they decide to supply water to 
adefinite tract of country, in which case the quantity 
of water to be impounded is settled by the area of 
the tract, or else they impound as much water as 
they possibly can and make it irrigate as large a 
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district as possible. In the first case, the quantity 
of water being determined on, the canal is con- 
structed between the highest point of the district to 
be irrigated and the source of supply, its dimensions 
being fixed by the amount of water required, and 
the allowable velocity of flow. In the earlier 
Colorado canals this was fixed somewhat too high, 
the fall of the channel being seldom less than 5 ft. 
per mile, but in the more recent works this has 
been reduced to from 6 in. to 3 ft. per mile, and the 
velocity of the water does not exceed 5 ft. per 
second. For the second system of irrigation a suit- 
able natural site is selected for the head works, and 
a canal laid down of a size sufficient to carry off all 
the water impounded. Its form is generally trape- 
zoidal, and it is made deep where the water has to 
be carried a considerable distance, and shallow 
where it has to be distributed. It is found advan- 
tageous to make the canal from 1 ft. to 3 ft. deeper 
at the centre than at the sides, as this increase of 
depth assists in keeping the current in the centre 
of the channel. Many of the canals are carried 
along the sides of hills, and here economy is served 
by using the excavation for the bank, one only 
being required. One of the principal diffi- 
culties to be faced is that of getting rid of the storm 
water, as such a canal intercepts all the flow from 
the higher ground, and hence waste water weirs 
have to be provided at intervals, or the bank would 
be liable to destruction. Flumes are avoided as 
much as possible, as they are expensive both to 
construct and maintain, but when used they are 
built of timber. The maintenance of the canals 
costs in Colorado from 150 dols. to 400 dols. per 
mile. In California they are said to cost 400 dols. 
per mile. In the earlier canals a duty of 554 acres 
of ground irrigated per cubic foot of water per 
second was considered satisfactory, but in more 
recent works a duty of nearly double this has been 
aimed at. 


SHIPBUILDING AT STETTIN, IN GERMANY. 

Of shipbuilding ports on the Continent, Stettin, 
in Germany, is the one which competes most with 
British builders in respect of high-speed vessels, 
exclusive of course of French yards, which build 
only for French firms who seldom invite British 
constructors to tender for work. The British 
consul at Stettin has given in a report lately issued, 
one or two facts about shipbuilding which are worth 
noting. There are three yards, the most important 
being the Vulcan Works, from which there were 
last year delivered seven steamers, including the 
Hamburg American liner Augusta Victoria, of 7661 
tons gross, with triple engines of 12,500 indicated 
horse-power, which quite recently completed the 
voyage from Southampton to New York in 6 days 
22 minutes 54 seconds, a good performance ; and 
the Kaiser Wilhelm II. of 6990 register tons and 
with engines of 7000 indicated horse-power, which 
latter we illustrated and described lately (pages 
126 and 188 ante) Other two steamers were 
4375 tons register and 3300 indicated horse-power, 
and the remainder ranged from 1251 to 395 tons. 
At present the firm have orders for execution 
representing 1,629,630/., including one twin- 
screw steamer of 9000 tons and 14,000 indi- 
cated horse-power, two of 7000 tons and 11,500 
indicated horse-power, two Imperial German 


92 indicated horse-power. They have building 
twenty-four steamers of 3540 register tons and of 
3080 indicated horse-power. A third firm con- 
structed a paddle steamer of 601 tons and 1000 
indicated horse-power. It may be added that the 
shipping trade of Germany is reported as active 
with fairly good freight rates. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 2, 1890. 

ALL recent trade indications point to a further 
expansion of manufacturing. The disposition of the 
Tariff question brings much relief to ironmakers, 
bridge material manufacturers, and railmakers. The 
changes made will not increase imports in the least. 
The tin-plate duty will stimulate large invest- 
ments. Bridge ironmakers have heavy contracts on 
hand for railroad bridgework and the mills will be 
crowded all winter. ams and channels command 
three and one-tenth cents, equivalent to 62.40 dols. per 
ton. There is a vast amount of projected bridgework 
across western and southern rivers, especially for rail- 
road purposes. The demand for plate iron has also 
grown recently and heavy winter contracts are coming 
in at pretty good prices. Steel rails are quoted at 
30 dols., but they will decline to 29 dols. to 29.50 dols. 
The deliveries so far this year foot up 942,948 tons. 
Sales for delivery this year 1,353,904 tons. A lot of 
pew iron has been sold in this market for delivery in 

ndon. Shipbuilding is very active on coast and in 
lake yards, and tonnage is in demand for ore, coal, 
lumber, and general freight service. All industries 
are thriving, and machinery and agricultural im- 
plement manufacturers are particularly busy. The 
new Western States are rapidly filling up with a thrifty 
population, and this helps to improve demand for farm- 
ing supplies. The copper and iron ore mines of the 
Lake Superior regions are being worked to the utmost 
capacity. Locomotive builders are sold three months 
ahead in several instances. Carbuilders are all busy. 
Railroad companies, having an abundance of freight, are 
making improvements. Elevated roads are projected 
in several large cities. Chicago will no doubt have 
the finest elevated railway system of any city on the 
continent. St. Louis capitalists are also contem- 
plating a similar system, but not so extensive. Con- 
gress will adjourn in a few days, to the great relief 
of business interests. The money market is easy and 
the supply of money has been sufficiently increased to 
render a stringency impossible for some months to 
come. The Government will in the future adopt a 
policy which will leave sufficient funds in the hands 
of the banks to prevent stringencies. 





THE HOLLEY MEMORIAL STATUE. 


Inaugural Address delivered on Thursday, October 2, 1890, 
in Chickering Hall, New York. 
By James Drepce, Honorary Member of the American 
Society of Mechanical Engineers. 

BrErFoORE commencing my address I propose, with your 
permission, to read to you two letters, which you will 
certainly listen to with interest, and, I hope, with plea- 
sure. The first is from Mr. James Forrest, the Secretary 
of the Institution of Civil Engineers, and a gentleman 
with whom many of you are acquainted. 


‘The Institution of Civil Engineers, 
“July 3 


1, 1890. 
‘* James Dredge, Esq., : 

‘* Dear Sir,—On learning that you have been intrusted 
with the privilege of unveiling in Central Park, New 
York, a monument to the memory of the late Alexander 
Lyman Holley, civil engineer, the Council of this Insti- 
tution have considered in what manner expression could 


Navy corvettes 10,000 tons displacement and 8000 | best be 


indicated horse-power, and other smaller craft. 
The company do not confine themselves to ship- 
building. Last year they delivered a large marine 
engine with boilers, nine different steam engines, 
five marine boilers, two stationary boilers, and fifty- 
nine locomotives. They had orders at the begin- 
ning of the year for eighty-seven locomotives. 
There were employed in the works on an average 
last year 4014 men against 2611 in 1888, the lowest 
number last year being 3504. For labour they paid 
190,2541. Their dividend was 5 per cent. They 
consumed 3273 tons pig iron, 1977 tons bar iron, 
1037 tons section iron, 2039 tons iron plates, 9020 
tons steel plates, and 4152 tons angle and bulb 
steel, with 1683 tons other steel ; 24,907 tons coal 
and 4010 tons coke. There are in the works fifty- 
eight steam engines of a collective horse-power of 
1500, and sixteen steam hammers of together 
241 cwt. Intheiriron floating dock they berthed 
in the year seventy-seven vessels. This is a good 
record for one firm. Méller and Holberg, also 
shipbuilders, delivered last year thirty-eight river 
steamers, of a total gross register tonnage of 1640 
and 3810 indicated horse-power, four steam lighters 
of 675 register tons, and three steam dredgers of 





t given on that occasion to the feeling of respect 
and esteem in which Mr. Holley was held by many 
members of this council and of this Institution. As the 
result of their deliberations, I have been instructed to 
request you, in the name of the Council, to be so as 
to make yourself the channel for communicating the 
sentiments of regard which the Institution entertains for 
his memory. 

“The late Mr. Holley was intimately known toseveral 
members of the existing Council, who have not onl 
expressed the high appreciation of his exceptional ski 
and acquirements as a man of science and as an engineer, 
but also their warm affection for a man whose ability, 
sincerity, and purity of character, appear to have en- 
deared him in no common manner to those who were 
fortunate enough to know him well. Like testimony to 
the high professional and personal character of Mr. 
Holley has reached the Council from members of the 
Institution living in different parts of this country. 

“The details of Mr. Holley’s labours, investigations, 
and services, as practically exemplified by his work, are 
well known to you and to the scientific world in —— 
I forbear, therefore, from entering upon them, although 
very much might readily be written on the subject. But 
what I must not abstain from mentioning, as I have been 
specially instructed to advert to it, is the eminent degree 
in which the late Mr. Holley’s work, and his repeated 
visits to this country, assisted in bringing about, and in 
establishing, as the ncil believe, upon an enduring 
basis, the cordial understanding which so ry opine 
between the great engineering professions of the United 





States and of the Mother Country. There is no member 
of this council, and I will venture to add, no member of 
this Institution—large as it is, and widely as its members 
are spread throughout the world—who does not greatl 
appreciate, and keenly enjoy, the friendly feeling whic 
exists between the people of all classes in the United 
States and in this country. To attain such an end was 
ever the aim of the man with whose memory you are soon 
to be so honourably connected, and the Council trust that 
sar will associate them and their fellow members of this 
nstitution with the forthcoming celebration, by inform- 
ing Mr. Holley’s countrymen, if opportunity offer, of the 
esteem and honour in which his memory will always be 
held by them, and by, 
‘Dear Sir, yours truly, 
** JAMES Forrest, Secretary.” 


The second letter is from a great man whose name is 
very familiar to you all; to whom you, in common with 
all the world, are indebted, and to whom you have already 
done honour. I refer to Sir Henry Bessemer, but for 
whom Holley’s career, while it could not have been less 
brilliant, would have been largely modified. Sir Henry 
Bessemer writes : 


* Denmark-hill, Surrey, August 1, 1890. 

‘Dear Mr. Dredge,—The engineers of the United 
States having done you the honour to invite you to New 
York for the purpose of unveiling the statue of your old 
and esteemed friend Alexander L. Holley, it has occurred 
to me that this occasion presents an opportuntity of which 
with _ kind permission, I am most anxious to avail 
myself. 

** You are aware that the Civil, Mechanical, and Mining 
Engineers of America have invited the members of the 
Tron and Steel Institute to visit their country, and with 
more than their usual generous hospitality, have provided 
a@ most interesting and extensive programme for their 
mental and physical enjoyment. 

“*Tt is a source of very great regret and disappointment 
to me that nature has interposed an insuperable barrier 
between us, by giving me a constitution that does not 
permit me to make the shortest sea voyage without 
absolute danger to life ; but for this circumstance, the fact 
of my being in my 78th year, would not have pre- 
vented me from accepting their generous hospitality, and 
seeing with my own eyes the enormous progress which 
the indomitable energy and perseverance of the citizens 
of the New World have made within the last twenty 
years. 
‘Much as I should have felt interested and impressed 
with their great mechanical and engineering p ss, I 
should have experienced still greater pleasure and pride 
in visiting their magnificent steel works, and seeing the 
material that rs my name, produced on a scale of 
greater magnitude than it is in any other country in the 
world. And when I reflect on the great honour conferred 
on me by this appreciation of my labours, I find it diffi- 
cult to express the gratification it has afforded me. 

‘*In England, France, and Germany, many generous 
tributes have been accorded me ; by imperial personages, 
corporate ies, and scientific institutions; from the 
nature of her constitution, America has no orders of 
knighthood, or other titles to bestow. But to a generous 
people a way may always be found of honouring those 
whom they desire to honour, and in giving the name of 
Bessemer to a rising city in the United States, they have 
created a living monument to my memory that will last 
for centuries after all the titles and medals I have re- 
ceived in Europe, have passed away and been forgotten. 
It is in vain I look for words a ee to oa my 
gratitude for this great memorial, but I gladly avail 
myself of this opportunity of thanking them, though but 
very feebly, for the honour done me, which far exceeds in 
generosity and value anything which my invention de- 
serves, 

“Tt has been suggested to me that the Society of 
Mechanical Engineers of America, would still further 
honour me by accepting my _ portrait; this I now send 
you, and I beg you to present it to them in my name, and 
at the same time to express the gratification its accept- 
ance will afford me. anking you in advance for the 
trouble I am giving you, . 

‘*T remain, dear Mr. Dredge, yours faithfully, 
** HENRY BEssEMER.” 


When I received from Dr. Raymond, in April last, an 
invitation from your Joint Committee, to deliver the 
inaugural address that was to precede the ceremony 
of unveiling the Holley Memorial Statue, I was be- 
wildered at the great and wholly unexpected honour thus 
suddenly pressed upon me. It was evident that the 
reason assigned in a letter which I shall always preserve 
as one of my most valued possessions, was inadequate to 
account for the decision at which your committee had 
arrived. It seems so clear that to an American alone 
belonged the privilege of delivering the oration in memory 
of oneof America’s greatest engineers ; and certainly her 
most brilliant and best loved. And that you should cede 
to a foreigner this great privilege, and be content to 
accept cold and halting language, when the bright and 
flowing eloquence of a hundred of your countrymen was 
at your dis 1, remained for a long time a dark enigma 
tome. ‘‘We Americans have all said our say about him,” 
so Dr. Raymond wrote, but who is there among you who 
would not tell once more with pleasure the oft-repeated 
story of Alexander Lyman Holley? It was not possible 
to accept this reason literally when there are so many of 
you who could hold an audience by your ber rear on a 
subject of which we never tire; who could recall me- 
mories, the sorrows of which have lost their bitterness ; 
who could do far more justice than I, to one whose name 
is as freshly dear, as it was on that dark winter day 
when he from us. Still less would I like to 
imagine that when you selected me for this high honour 
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you entertained any belief in my peculiar fitness, except 
that I am filled with a never-ceasing admiration and love 
for the man in whose name we are gathered together. 

But though you preferred to cover with a light reason, 
the real and noble motive by which you were directed to 
your resolve, this motive cannot fail to be known and 
appreciated throughout England—throughout Europe— 
where the memory of Holley is still kept green. To 
draw closer the bonds of brotherhood and of friendship ; 
to show the world that while you claim the ter as 
your own, you wish to pay a tribute to those beyond the 
sea who loved him too; togive fruition to one of the most 
earnest desires of his life—that of bringing together in 
close and friendly intercourse the engineers of the Anglo- 
Saxon race ; these were the motives that I read concealed 
beneath the assurance that you had all ‘‘said your say” 
about Holley. Commenced last year, carried forward by 
leaps and bounds through your self-abnegation in giving 
to England the t of honour to-day, you have made 
Holley’s dream of union a reality, the brightness of which 
is dimmed only by the thought that he cannot know it is 
a dream no longer. 

If I were able to do justice to the theme, I believe that 
there are few persons who have such good cause to speak 
with feeling and with eloquence upon it as myself. ou 
will understand why, presently, if I succeed in making 
clear to you how deeply I am indebted to Holley, how 
great his influence for good has been upon my character 
and whole career. If I succeed in making you under- 
stand this, you will understand also why my admiration 
for him is so largely blended with reverence, and my 
affection with gratitude. 

In framing this address, I have endeavoured to carry 
out as far as possible the suggestion contained in Dr. 
Raymond’s letter: ‘‘ Now we want a voice from beyond 
the sea to speak for all those who we his work 
and worth.” To give the fullest effect to this desire I 
thought it only due to some of those who did most fully 
appreciate the worth and works of Holley, to let them 
speak for themselves through me; and as the representa- 
tive of those whose voices I wish could have been heard 
here to-day, rather than as speaking for myself, I have 
dared to undertake the great responsibility that your 
generosity has laid upon me, and I trust you will believe 
that if my own individuality should be thrown into more 
prominence than might appear fitting, it is because my 
whole career has been strangely influenced and moulded 
upon those of Holley, and the brilliant friend and com- 
panion of his early years, Zerah Colburn. ; 

When first I passed the subject under general review, 
and, as it were, at a distance, it seemed to be pregnant 
with matter for discourse ; but, as I approached it closer, 
much that was full of promise became intangible, just as 
delicate sentiments so often refuse to be crystallised in 
words. And when I read once more the noble monograph 
penned by Dr. Raymond eight years ago, there seemed 

ut little left for me to say, and that little, how impo- 
tently and feebly conceived, compared with the grief- 
inspired eloquence and the painstaking completeness that 
ennobled every line of that labour of bereaved friend- 
ship. The utmost I could hope to do was to throw here 
and there some side light on Holley’s wy d ; to give fg oe 
a better idea of the high esteem in which he was held in 
England than you have justly gathered from the measured 
unimpassioned British phrases that concealed successfully 
our actual sentiments. But of Holley’s history I can 
give you little that is new; possibly this is neither the 
time nor place to enlarge upon, or even to repeat, what 
you have bene already told so well. His was the story of 
all great men—a noble mission faithfully fulfilled ; a life 
cheerfully yielded when his work was done. To him 
were entrusted not five, but fifty talents, and of all he 
could render an account manifold when he entered into 


his rest. 
To my mind the last eighteen months of Holley’s life 
were the most beautiful of his whole career. e 


passed through the Valley of the Shadow of Death without 
atremor; he had emerged from its cold shades with a 
keener sense of the emptiness of individual aims and 
ambitions, but with a higher appreciation of the true 
object of life—to keep hy forward in the path of duty. 
His judgment and abilities had reached their culminating 
point, and his audacity—I can think of no better word to 
describe one of the test charms of his character—was 
somewhat tempered by a gentle melancholy, due possibly 
to a conviction that his days were not to be many. Dur- 
ing that time Holley conspicuously showed the fulfilment 
of all the rich promise of his youth; the powers that 
thirty years before had been latent, or were only begin- 
ning to burst forth, had attained their fullest growth, 
and all the lovable qualities of his nature had me 
mature. ‘ 

In the preparation of this address two courses were open 
to me; to supplement Dr. Raymond’s memoir, or to 
borrow from it. The first alternative had the disadvan- 
tage that I should present you with only a fragmentary 
and incomplete narrative ; the latter, that you would be 
compelled to listen to facts with which you are already 
quite familiar. But, all things considered, it seemed to 
me that this was the best course to adopt. Some of you 
possibly have not read that memoir ; its details may have 
aded from the memory of others; while those in whose 
recollection it is still fresh will not, I trust, find a brief 
summary wearisome. 

The course of Alexander Holley’s early years and 
education, resembled those of most other well-born youths 
of the same period. He was the offspring of a union 
between the representatives of two old New-England 
families that had taken root and flourished for many 

enerations in Connecticut, since they were transplanted 
rom English soil. Deprived, almost from the day he 


saw the light, of a mother’s care, he was fortunate enough 
to have that want supplied by the second marriage of 





his father, and the influences of the simple, rigid, and 
God-fearing domestic circle in which his earliest years 
were passed, nourished the noble impulses and high 
principles that were born in him, and strengthened them 
so that they remained with him through life. He passed 
from the: little district school to the local academy in 
Salisbury, thence to another in Farmington ; from Farm- 
ington to Stockbridge, and from Stockbridge to Bridge- 
port, that he might prepare fcr Yale College. He did 
not commence his ole e career until 1850, when he was 
eighteen years old, so that his education, which had been 
carefully superintended by his father, was more than 
usually thorough and complete. Yale College did not 
have the honour of inscribing his name bs her books 
because in 1850 the Brown University at Providence ha 
founded a scientific chair, and it was determined that 
Holley should go there instead of to New Haven. After 
three years of college, Holley was well fitted to commence 
the battle of life. Twenty-one years of age, wondrously 
winning in manners and appearance, with a fine constitu- 
tion, and indomitable energy, he was indeed well adapted 
physically for the struggle. And still more so intellectu- 
ally. The a natural bent of his character had been 
carefully strengthened and trained by himself from very 
early years. The influences of home were deeply rooted ; 
his powerful memory and almost limitless capacity for 
observation, had been developed by habitual and constant 
use. By nature he was an excellent draughtsman, and 
also by nature he had the power of language ; hence from 
a very early age he had a facile and rapid pencil; a keen 
and eloquent tongue. He was a leader in youthful debate ; 
an acknowledged chief in college journalism. The bo 
was father to the man, and the engineering instinct strong 
within him, had shown itself almost from the first dawn 
of his cts pote Mechanics, the design of machinery, 
and especially everything that had to do with locomotive 
engineering, gradually took the first place in his mind 
almost to the exclusion of collegiate subjects, and he made 
his start in the world in the shops of Messrs. Corliss 
and Nightingale, at Providence; there he served with 
credit as draughtsman, mechanic, engine-driver, and 
inventor, and it is a remarkable testimony to his t 
ability at that time that, without any special prelimi- 
nary technical training, Messrs. Corliss and Nightingale 
‘wagers from him regretfully, and at his own wish, because 

e preferred to devote himself to locomotive design and 
construction rather than to that of stationary engines. 
With only eighteen months’ practical experience, Holley 
started out in search of employment in locomotive works. 
It was natural enough for him to meet with failure and 
disappointment ; after about a month he fell into despair. 
‘*T am ready to sink,” he said, ‘‘ for if there is anything 
certain in this world it is that I will never do anything 
but just this one thing, namely, build locomotives.” Soon 
fate was kind, and found employment for him in the loco- 
motive works of Jersey City, where he remained long 
enough to gain valuable practical experience and to con- 
vince all those about him of his great ability and energy. 
But his dream of always building locomotives for a living 
was to bea short one. 

A young man of his own age and of brilliant genius had, 
while Holley was receiving his education, raised himself 
from the menial life of a farmer’s boy to that of the — 
intendent of the New Jersey locomotive works, and had 
quitted it before Holley had found the situation he was 
so anxiously seeking. ithout education, this man had 
already come to the front as engineer and author; at 
fifteen years of age he had secured publication for a 
series of ‘monthly mechanical tracts” which he issued 
at Lowell in 1847. Humble as was his origin, his 
uncle had, years before his birth, brought the name he 
was to bear into agp and the famous calculating 
boy, Zerah Colburn, was the object of wonder in scientific 
circles both in Europe and America. Beyond a natural 
gift of rapid calculation the uncle possessed no marked 


ad | ability, whilst the nephew, less endowed as a mathe- 


matician, was in other respects probably the most mar- 
vellous member of the engineering profession of any 
country. A writer on mechanics at the age of fifteen, the 
superintendent of an important locomotive works at 
twenty—and this without any technical training except 
what could be gathered whilst he laboured for his scanty 
living—Zerah Colburn at twenty-one commenced the 
career for which he was best adapted, and became editor 
of the mechanical department of the American Railroad 
Journal in 1852. Of course he soon abandoned this posi- 
tion, and the following year undertook, as his own pro- 
perty, the New York Railroad Gazette. He was pushing 
the fortunes of this venture with that ferocious ener, 
characteristic of the man, at the time when Holley ob- 
tained the situation he had been seeking ; doubtless the 
chief talk in the works was of the late superintendent’s 
newspaper, and we may be certain that Colburn was 
often at the locomotive shops, getting information and 
seeking new subscribers. It seems but a poor little sheet 
now, that New York Railway Gazette, for technical 
journalism has kept well to the front with the rapid and 
triumphant forward march of the engineer; but to me 
those flimsy pages are full of the deepest interest from 
their being the first effort of a man who was certainly the 
ablest technical journalist we have ever seen. So it was 
through the means of this paper that Holley and Colburn 
first met, and for some years they were destined to tread 
together the upward path to fame. 


(Zo be continued.) 





AMERICAN OrpNANCE.—The Ericsson submarine gon 
has been offered to the United States Government by Mr. 
G. H. Robinson, formerly of the Delameter Iron Works, 
who contends that its adoption will enable the Govern- 
ment to convert its heavy smooth-bore guns into sub- 
marine torpedo guns at a very small cost. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Glasgow Pig-Iron Market.—No market was held last 
Thursday, that being the autumn holiday. There was a 
strong tone in the pig-iron market on Friday, with a 
further improvement in quotations. The monthly state- 
ment of the stocks of iron in makers’ hands in the Cleve- 
land district was considered satisfactory, showing a 
decrease of 12,400 tons during the month of September, as 
against an increase of 8034 tons during the preceding 
month. That change was chiefly attributable to the large 
shipments of Cleveland iron to Scotland, in view of the 
struggle between the Scotch ironmasters and their work- 
men. Theshipments of Cleveland iron into Grangemouth 
last month amounted to $1,119 tons, being an increase 
of 17,083 tons over the imports during the correspondin 
period of last year. The reports as to the reduction o 
the makers’ stocks had an effect on the market. Scotch 
iron went up in price 9d. per ton to 53s. 9d., being 24d. 
above the previous week’s highest quotations, but the 
close was 52s. 64d., still a gain of 64d. per ton over Wed- 
nesday’s close. Cleveland iron closed 8d., and hematite 
iron 1s, 04d. ed ton up on the day. The stoppage on 
Saturday of the —— that were in blast, 
excepting the six furnaces belonging to the two firms not 
in the Ironmasters’ Association, did not affect the waniant 
market on Monday to the extent that some persons ex- 
pected. There was some good buying at the opening, 
and the quotations for Scotch iron went up Bia 
per ton over last Friday’s close, but buying eased 


y wn A and there were some sales made to realise 
profits, 


These soon caused a relapse, and not only did 
the early gain melt away, but 24d. of last Friday’s ad- 
vance was also lost. Both Cleveland and hematite iron 
closed at a decline from the top prices. It would thus 
seem as if the blowing out of the smelting furnaces had 
been discounted, and altogether the rise in value of store 
iron was under the expectation of many. The meeting of 
the ironmasters, at which it was resolved to put out the 
blast furnaces, was held on September 17, and on the 
night preceding the meeting warrant iron closed at 
51s. per ton. The advance to the top price was 3s. per 
ton, but on Monday’s closing quotation the advance was 
only 2s. 4d. per ton. The closing settlement prices 
were—Scotch iron, 53s. 44d. per ton; Cleveland, 50s. ; 
hematite iron, 60s. 14d. ad ton. A most unex- 
pected development took place yesterday in connec- 
tion with the iron trade crisis. It was generally supposed 
that the action of the ironmasters in blowing out and 
damping down their furnaces would have maintained 
— of iron at even a higher rate than was touched on 

onday—54s. per ton. Yesterday, however, the ‘‘ bears” 
had the market at their feet, and succeeded in pressing 
down prices all round to an extent that caused quite an 
excitement amongst the brokers. Scotch warrant iron 
went down in price to 51s. 114d. per ton, or fully 2s. 
below Monday’s best price, and 1s. 44d. below the closing 
price on Monday. Towards the end of the market there 
was some buying in to cover sales, and prices recovered 

d., closing at 52s, 5d.—still a drop of 114d. from 
the previous night’s close. All last week’s gain was 
thus lost in one day, and the closing quotation was 
even 3d. per ton under that of Friday, September 26, 
when there were still 60 furnaces in blast, and only 1s. 1d. 
over the closing quotation the night before the iron- 
masters’ meeting, when the resolution to put the furnaces 
out of blast was to. Cleveland iron and hematite 
iron both fell in price in sympathy with that of Scotch 
iron. At the close the settlement prices were—Scotch 
iron, 52s. 44d. per ton; Cleveland, 49s.; hematite iron, 
59s, 3d. per ton. There was a heavy decline in prices 
all round this forenoon. The market opened at a 
decline of 24d. per ton for Scotch iron, it afterwards 
receded still further, and rallied again a little, 
but subsequently fell straight down to 51s. 74d. per ton. 
Again the price firmed, but again gave way, and touched 
51s. 14d. Towards the close the tone became a little 
stronger, and the price rallied to 51s. 4d. A very large 
amount of business was done. Holders showed much 
anxiety to get quit of their iron, and the “‘ bears” seeing 
the position of matters, also gave the market a kick. It 
is said that the price would have been considerably lower 
but for the support ofa large operator, who is reported to 
have bought between 30,000 and 40,000 tons in 
the course of the forenoon, The same operator 
sold hematite iron pretty freely yesterday. Prices 
were a turn better in the afternoon. Last week’s 
shipments of pig iron from all Scotch ports amounted 
to 11,260 tons, as compared with 7261 tons in 
the corresponding week of last year. They included 780 
tons for the United States, 2033 tons for Canada, 432 
tons for Australia, 460 tons for France, 200 tons for 
Italy, 1337 tons for Germany, 375 tons for Holland, 
120 tons for China and Japan, smaller quantities for 
other countries, and 4560 tons coastwise. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 644,323 tons, against 648,512 tons yester- 
day week, thusshowing a decrease for the week amount- 
ing to 4189 tons, 


Spanish Iron Imports at Clyde.— Thirty steamers 
arrived at Glasgow, Bowling, Port - Glasgow, and 
Greenock during the month of September, bringing 
40,190 tons of iron ore chiefly from the port of Bilbao. 
This was 4675 tons over the imports in September last 
year. Over the three quarters the import amounted to 
411,775 tons, being an increase of 61,910 tons over the 
import during the same period last year, and 187,024 
or fully 324 per cent. over the import for the same period 
in 1886. Of the vessels en in this trade, there 
arrived seventeen belonging to Glasgow, four to Cardiff, 
three to London, two to Hartlepool, and four were 
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foreigners belonging to Spain. 


The returns specially 
compiled were : 


Month. Three Quarters. 

Vessels. Tons. Vessels. Tons. 
1890 30 40,190 282 411,753 
1889 25 34,515 249 349,865 
1888 30 40,620 250 325,775 
1887 20 23,341 253 316,322 
1886 22 25,423 188 224,751 


Shipments of Machinery, &c., from the Clyde.—The —— 
and colonial shipments of machinery, &c., from the Clyde, 
reported last week, included the following: Sugar mill, 
jute-preparing and tea-preparing machinery, &c., for 
Cuba, Bombay, Dunedin, Calcutta, Colombo, the Cape, 
Jamaica, a Chili, of the value of 15,800/.; sewing 
machine parts, chiefiy for Antwerp, Peru, Bombay, 
Madras, and Canada, valued at 2185/.; blooms, billets, 
plates, bars, pipes, scrap, and other steel goods, of the 
value of 10,360/. ; pipes and other castings, plates, sheets, 
bars, tubes, wagon frames, sleepers, and miscellaneous 
iron manufactures, valued at 45,596/. The shipments for 
last month were as follows: Locomotives, value 33,6901. ; 
marine, sugar, rice, tea, and other machinery, 90,7101. ; 
sewing machine parts, 31,891/.; steel manufactures, 
billets, slabs, &c., 42,979/.; and malleable and cast iron 
goods, 169,394/.; total, 368,5947. In August the ship- 
ments were valued at 400,000/., and in July at 447,767/. ; 
in all the quarter, 1,216,361. For the nine months the 
total value of the steel and iron shipments aggregates 
3,056,414. 


The Steel Trade.—The present condition of the pig iron 
trade in Scotland is giving the steel manufacturers much 
concern, as all the furnaces that were making hematite 
iron are now out of blast. Unless in the case where stocks 
have been laid in, the stocks of hematite pig in Cumber- 
land will have to be drawn upon. ‘There is also a 
repetition of the wages difficulty. A demand has 

n made by the workmen for an advance of 10 per 
cent. on the rate of wages, but at a conference of the 
steelmakers of the United Kingdom, held at Newcastle 
on Monday, it has been unanimously resolved not to 
grant the advance requested. It is just possible, also, that 
some of the manufacturers may have aconsiderable amount 
of difficulty to meet the demands of the shipbuilders, a 
number of whom are pressing urgently for delivery of 
ee and angle bars. In some cases the prices of steel 

ave been raised from 2s. 6d. to 5s. per ton. 


Galvanised Iron Trade.—The Scotch makers of gal- 
vanised iron sheets have this week resolved on advancing 
the price of their goods from 5s. to 10s. per ton. 


Edinburgh Railway Schemes.—A special meeting of the 
Town Council of Edinburgh was held on Monday for the 
purpose of considering the extension schemes of the two 
railway companies, North British and Caledonian. The 
deliberations of the Council were assisted by two experts— 
Mr. W. M. Acworth and Mr. Shelford, C.E., London. 
Eventually the following motion submitted by the Lord 
Provost was carried by 22 votes to 12: ‘* The magistrates 
and council recognise the necessity for increased facilities 
in connection with the working of both the North British 
and Caledonian Railways, and that such facilities should 
be afforded so far as they can consistently with the other 
interests of the city; but they cannot approve of the 
schemes of the companies as submitted to them, and 
accordingly remit the subject to the Lord Provost’s Com- 
mittee, with authority to confer further with the directors 
of the two ——— and instructions to report to the 
Town Council the result of any such conference,” 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Strike at Stanningley—Iron Works Closed.—On Wed- 
nesday last the whole of the moulders employed at these 
iron works received notice to terminate their engagements. 
None of the discharged moulders, who number between 
forty and fifty, appear to know the reason why they have 
been discharged. Some of the members naturally attri- 
bute it to the strike of labourers, a number of whom were 
employed in the moulding shop, but others believe that it 
is because a stand has been made on the part of the men 
against the reintroduction of piecework into the shop. A 
report had been freely circulated that the union men em- 
ployed in the boiler-making department of the iron 
works are about to hold a meeting in support of the 
labourers’ movement, but on interviewing an officer of 
the Boilermakers’ Union, it was ascertained that such 
was not a fact. An entirely new turn was given to the 
position of affairs by the posting of a notice on Saturday 
inside the works, stating that they would be entirely 
closed for a week. Perfect order prevails in the place, 
but one thousand hands are now thrown idle. 


Sheffield Trade with the United States.—The following 
is an account of the trade between the Sheffield Consular 
District and the United States in the three months ended 
September 30. The total amount of exports during this 
period was 179,996. 13s. 54d., a decrease of 14,273’. on the 
previous quarter. The exports in the first three months 
of the present year reached 142,063/. The total amount 
of cutlery exported last quarter was 74,970/. 13s. 33d., and 
steel amounting to 78,824/. 19s. 10d. was forwarded to the 
States in the same period. 


Leeds and the Electric Light.—On Monday a meeting of 
the Leeds County Council was convened for the purpose 
of discussing the question of the electric light. A com- 
mittee had prepared a long report as to the cost of the 
installation and the methods in use in other towns. It 
was stated that if the corporation did not itself 
undertake the provision of the light, the Board of 
Trade would have the power of granting the privi- 





lege to private firms. The experimental stage had, 
it was stated, been passed, and it was now possible 
to produce the electric light at reasonable cost. At the 
same time it was argued, it would be in the interest of 
the ratepayers that the electric — should be supplied 
by public companies and not by the corporation. After 
a full discussion, the Council decided with but four dis- 
sentients, that it was not desirable for the corporation 
themselves to supply electricity for public and private 
lighting purposes, but that such supply could be advan- 
tageously provided by private enterprise. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has continued active, 
and prices for next year’s deliveries have shown an ad- 
vance of from 1s. tols. 6d. per ton. 
been making 15s. to 15s, 6d. per ton, and good dry coal 
13s. 6d. to 14s. 6d. per ton. Previous rates have been 
firmly maintained for patent fuel. The demand for coke 
has continued good ; foundry qualities have made 22s. 6d. 
sd ton, and furnace ditto 19s. 6d. per ton. Iron ore has 

en steady at late rates. The manufactured iron and 
steel trades have been pretty well maintained ; prices 
have exhibited little change. 


Dock Accommodation at Cardif.—The Mount Stuart 
Dry Dock at Cardiff is to be enlarged and improved at a 
cost of about 25,000/. The original dock now called the 
‘*No. 1” was constructed by Mr. J. Batchelor, and sub- 
sequently — by Messrs. J. and M. Gunn, who ex- 
tended it. A limited liability company was formed about 
eight years since, when Mr. Wailes was appointed 
manager, and in 1886 a new dock called ‘‘ No. 2” was 
constructed. This dock is sufficiently large to take in 
two large steamers, but the growth of business has 
rendered further accommodation necessary, and this will 
be provided by an extension of the No. 1 dock. is dock 
is now 320 ft. in length, and a contract has been entered 
into with Mr. Billups, of Cardiff, to extend it 150 ft. sea- 
wards, and make it 5 ft. deeper. Nine gates will be pro- 
vided, and when the extension is completed the two docks 
will be able to accommodate four large steamers at the 
same time. 


The Forest of Dean.—The deep gales in the Forest of 
Dean have been purchased by a company with Mr. T. H. 
Deakin at its head. Several thousand acres have been 
purchased, and one shaft will be sunk in the “deep,” 
and another in the ‘‘land” coal. The gales are on the 
western side of the forest, where so much inactivity has 
prevailed for the past seven or eight years. 


Milford Haven.—In connection with the scheme of an 
Atlantic line of steamers to run from Milford Haven 
to the Canadian coast in 44 days, the English syndicate 
which has taken the matter in hand has sent out Captain 
Hamilton Gunn to make the necessary arrangements. 
According to Captain Gunn the project is to be carried 
out upon an extremely lavish scale. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the quarterly 
meeting of the North of England iron and allied trades 
was held in the Royal Exchange, and was very poorly 
attended. The usual facilities wer3 afforded for the exhi- 
bition of articles of interest to the trade, but not a single 
firm availed themselves of this mode of advertising their 
specialities. The market was very very flat in consequence 
of warrants dropping in price in Glasgow, which was 
brought about by considerable realisation. In al 
probability quotations would have improved all round 
owing to the blast furnacemen’s strike in Scotland 
had not the heavy realisations in Glasgow kept the 
price down. There is every reason to believe that the 
strike north of the Tweed will last for some time, and if 
it does prices cannot but advance. The men are deter- 
mined not to return to work until their requests are con- 
ceded and the National Association of Blastfurnacemen, 
whose head-quarters are at Middlesbrough, are giving 
them all the support in their power. A levy of 1s. 6d. per 
week has been made throughout the districts the Associa- 
tion covers. On the other hand the masters flatly refuse to 
give the men what they ask, and are confident that in the 
end they will be the victors. Yesterday, previous to the 
arrival of information from Glasgow, business was done 
here at 50s. for early delivery of No. 3 =. Cleveland 
pig iron, but on the receipts of the Glasgow telegram 
reporting flatness in the Scotch centre the price fell and 
buyers would not give more than 49s. Sellers would not 
listen to such a figure and the consequence was little or 
no business was done. Other qualities were steady, 
No. 4 foundry realising 47s. and grey forge 46s. Mid- 
dlesbrough warrants opened at 48s. 9d., but closed firmer 
at 49s. 3d. cash buyers. There were no sellers, how- 
ever, at the price. To-day the market was even 
flatter than yesterday, and business was almost at a stand- 
still so far as No. 3 was concerned, there being no sellers 
at buyers’ offers. A small transaction occurred at 48s. 6d. 
for No. 3, but as a rule sellers asked a higher price and 
makers would not reduce their quotation below 50s., 
which some of them were prepared to accept for delivery 
to the end of the year. Very little was done in Middles- 
brough warrants, which were 48s. cash buyers. 


Manufactured Iron and Steel.—The finished iron trade 
continues steady, although matters have been a little dis- 
turbed owing to the unexpected position of No. 3 Cleve- 
land pigiron. All the producers are, however, busy, and 
most of them have orders on their books which will 
occupy them fully, at all events to the end of the year. 


The best coal has | 60 





Prices are maintained, common bars being 6/. 2s. 6d. 
per ton; ship-plates, 6/. 7s. 6d.; and ship angles, 
61. 2s. 6d., all less the customary 24 per cent. discount for 
cash. The steel industry is s y, and prices are the 
same as when we last quoted. 


The Make and Disposal of Pig Iron in Cleveland.—The 
returns of the Cleveland Ironmasters’ Association for 
September, showing the make and disposal of pig iron for 
the month have just been issued from the offices of the 
Ironmasters’ Association at Middlesbrough. The returns 
show a slight increase in the public pig-iron stores, but a 
decrease in the makers’ stocks. They also show that the 
number of furnaces blowing at the end of the month was 
104, and the number damped down or out 49, as compared 
with 101 blowing at the end of September, 1889, and 54 
on Cleveland pig iron, at the end of the past month was 
. The make of Cleveland pis iron in the Port of 
Middlesbrough during September amounted to 109,392 
tons, compared with 109,587 tons at the end of August, a 
decrease of 195 tons. Outside the port the make of 
iron was 15,963 tons against 16,232 tons during the 

receding month, a decrease of 269 tons. The total 
or the whole district was 125,355 tons compared 
with 125,819 tons at the end of the previous month 
a decrease of 464 tons. ‘The total make of all 
other kinds of iron (including hematite, spiegel, and 
basic) was 108,505 tons compared with 116,029 tons 
during August, a decrease of 7524 tons. The production 
of all kinds of pig iron during the month amounted to 
233,860 tons against 241,848 tons in August, a decrease 
of 7988 tons. ‘The makers’ stocks in the port of Middles- 
brough amounted to 128,416 tons against 138,273 tons a 
month previous, a decrease of 9857 tons. Outside the 
port the stocks in makers’ hands amounted to 17,724 
tons against 21,420 tons in August, a decrease of 
3696 tons. The total for the whole district is shown 
to be 146,140 tons as compared with 159,693 tons at 
the end of the preceding month, a decrease of 13,553 
tons. In the makers’ stores there were 4750 tons of Cleve- 
land pig iron against 3852 tons at the end of August, an 
increase of 898 tons. The amount of pig iron in the 
public stores was as follows: North-Eastern Railway 
Company’s stores, 287 tons, as in several preceding 
months ; Connal’s store, 91,212 tons, against 90,801 tons at 
the end of the previous month, an increase of 411 tons. 
The total stocks of all kinds at the month’s end amounted 
to 242,389 tons, against 254,633 tons on the 3lst August, 
showing a decrease of 12,244 tons. 





Tue Cockpurn Drepeine Crane: ErratumM.—The 
output of this machine was given on page 393 ante as 300 
tons per hour ; it should have been per day. 





THE ARCHITECTURAL ASSOCIATION CONVERSAZIONE.—A 
very successful conversazione was held at the Westminster 
Town Hall last Friday by the Architectural Association. 
Upwards of 3000 guests had been invited and a large pro- 

rtion of these attended and were received by Mr. L. 

tokes, the President, in the large hall. This hall had 
been specially decorated for the occasion with art fabrics 
lent by many of the leading firms, and shown to the best 
advantage by the electric light with which the hall had 
been illuminated by Messrs. Rashleigh, Phipps, and Co. 
During the evening Dr. André gave a hypnotic séance in 
the vestry hall, and an exhibition of prize drawings in 
the upper rooms was also largely attended. An “‘ Arts 
and Crafts Exhibition,” to which many leading decorative 
firms had contributed, proved almost equally attractive. 
Much of the success of the conversazione must be attri- 
buted to its organisers, Messrs, A. W. Earle and H. O. 


1 | Cresswell. 





New CoLiEGE FOR ENGINEERING AT COPENHAGEN.— 
A new college of engineering was opened at Copenhagen 
on September 1 with much ceremony, and in the presence 
of a distinguished cmmeeny, including the King and 
Queen of Denmark, and the members of the Royal Family. 
The new engineering, or, as it is called, the polytechnic, 
college at Copenhagen, is a State institution, and the new 
building is a worthy successor to the old college, erected 
some sixty years ago, and which had for its first director 
the famous Hans Christian Orsted..: Mr. Herholdt is the 
architect for the new college, but a material portion of 
the honour for its capital arrangements is due to its pre- 
sent director, Professor Julius Thomsen. The new struc- 
ture, which has a large main building with two wings, is 
of red brick and granite. The principal entrance is 
through a hall, from which a double staircase leads to the 
first floor, of which the greater portion, in the main 
building, 1s occupied by the grand hall. This will not be 
used for instruction. On pillars between the windows are 
busts of the more distinguished teachers of the college. 
The various class-rooms are on either side of the 
hall, in the main building, near the two wings, with 
which they are in connection. In the west wing 
the basement and ground floor are used for the 
various purposes connected with chemistry, laboratories, 
collections, &c., and are in connection with a class-room 
on the ground floor of the central building, specially 
adapted for instruction in chemistry. In the story above 
are all the different apartments, laboratories, and, finally, 
a cJass-room for technical chemistry. On the ground floor 
of the east wing the mechanical and teaching appliances 
are placed, and the rooms connected with a large class- 
room in the main building. On the first floor of the east 
wing are the various rooms for the director, the teachers, 
&c., and the physical collections, connected with their 
class-room in the main building. The physical laboratory 
isin the basement. The top floors of the wings are used 
for drawing and one or two collections. 
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MISCELLANEA. 


THE Town Council of Cardiff propose to take advantage 
of the provisions of the Technical Instruction Act to 
establish classes in 14 subjects outside the range of the 
syllabus of the Science and Art Department. Amongst the 
subjects taught will be carpentery and joinery, masonry 
and stonework, and mechanical engineering. 


The receipts of the twenty-three principal rail- 
ways in the United Kingdom, for the week ending 
a Yer 28, amounted, on 16,2354 miles, to 1,477,691/., 
and for the corresponding period of 1889, on 16,1004 miles, 
to 1,420,591/., an increase of 135 miles, or 0.8 per cent., 
and an increase of 57,100/., or 4 per cent. 


It is satisfactory to learn that rapid progress has now 
been made with the Bechuanaland Railway. Sir C. Met- 
calfeand Mr. Dalton have traversed the whole distance 
from Kimberley to Vryburg in less than thirty hours, 
accomplishing the last 30 miles of the journey by cart. 
The line is expected to be opened throughout in De- 
cember. 

Although the blocks for the laying down at Portsmouth 
of the new first-class protected cruiser Crescent, 7700 tons 
displacement, are not yet placed in position, a contract 
for the building of her engines has already been concluded 
with Messrs. John Penn and Sons, of Greenwich. The 
engines are to develop 12,000 horse-power with forced 
draught and 10,000 with natural draught. 


The electric lighting of Berlin has progressed very much 
during the past few years. In March, 1888, there were 
189 private installations, as well as a number of central 
stations. In 1889 these private plants had increased to 
237, of which 79 were run by gas, the rest being driven by 
steam. The arc lamps in public buildings numbered 
826 in 1889, and in private establishments 2976. The in- 
candescent lamps in use numbered 62,816. 


With a view of promoting engine design and construc- 
tion in the dockyards, the Admiralty have decided to in- 
crease the engineering staff of each of the three principal 
yards by the appointment of a specially qualited engi- 
neering officer as head of the several drawing offices. tr. 
Philip Maruck will go to Devonport, Mr. Frederick A. 
Hobbs to Portsmouth, and Mr. George G. Godwin to 
Chatham. These officers have all passed through the 
special course of training at the Royal School of Naval 
a and at the Royal Naval College at Green- 
wich. 

The returns of the French Department of Mines for 
the first half of the present year, show that the total out- 
put of pig iron in that period was 968,347 tons, an in- 
crease of 114,530 tons over the same period of 1889, and 
of 99,684 tons over the second half of that year. Of the 
total 523,809 tons were produced in the district, of which 
the output is largely controlled by the Pig-Iron Makers’ 
Syndicate. The production of finished iron was 431,765 
tons, an increase of 44,300 over the first half of 1889 
and of 25,872 tons over the second. Steel was produce 
to the extent of 280,341 tons, showing increases of 
34,253 tons and 13,408 tons aaperey: The detailed 
figures show a considerable growth in the amount of steel 
made from native phosphoric ores upon the basic open- 
hearth system. 


Some interesting experiments have been made by Danish 
officers in the a in felling trees by 
gun-cotton. Seven h-trees were felled, averaging 
in girth from 144 in. and 36} in. At 14 ft. to 2 ft. in 
height above the ground boreholes were made, varying in 
number from one to three, according to the dimensions 
of the tree. The explosive was ordinary borehole ammu- 
nition, as used by the Danish Royal Engineers, viz., sur- 
face paraffined gun-cotton cartridges, about 2 in. long, 
of about 5 lb. weight. The ignition was effected in the 
usual manner. The result was, that all seven trees fell 
instantaneously. As a rule it may be taken that one 
borehole is required for each foot of circumference of the 
trunk of the tree. For the felling of a 2-ft. tree, the work 
of two men for a quarter of an hour and about 2 lb. of 
gun-cotton (price about 5s.) are uired, whereas the 
two men would take at least two hours and a half for 
ordinary felling. 


The output of coal last year in the province of Hainaut, 
Belgium, which includes the districts of Charleroi, Mons, 
and Tournai, was 14,447,355 vons. This is an increase of 
only 454,215 tons over 1888, as —— with an increase 
of 523,080 tons in that year over 1887, and of 688,520 tons 
in 1887 over 1886. The decrease is attributed to the fre- 
quency of strikes. The average selling price per ton of 


coal raised was 7s. 54d. per ton, an increase of 9d., or 
10.5 per cent., while the average cost of production was 
6s. 8d., or an increase of 6d. per ton. e profit thus 


shown of ~ per ton is an increase of 3fd. per ton upon 
last year. The miners’ average wage was 361. 10d. per 
annum, an increase of 2/. 14s. upon 1888, despite the fact 
that the average production was only 180 tons, against 
182 tons last year. Since 1886 the average wage has in- 
creased from 30/. 8s. The production of coke in the pro- 
vince from 3772 ovens was 1,564,710 tons of coke, an in- 
crease of 148,618 tons, or 104 per cent. over 1888, and 
197,442 tons over 1887. The average selling price was 
12s. 8.7d. per ton, a rise of 1s, 104d. 


It was announced some time since that M. Bonaparte 
Wyse, the commissioner sent to Bogota by the Panama 
Canal Company for the purpose of obtaining from the 
Colombian Government a prolongation for ten years of 
the original concession, had achieved the object of his 
mission. From a letter received from ta we now 
learn that, after a protracted negotiation, an agreement 
has been entered into between M. Wyse and the Govern- 
ment of Colombia as follows, viz. : e Government has, 


on the one hand, consented to extend the period origi- 


nally agreed upon for the construction of the Panama 
Canal for ten years counted from the year 1892, and, on 
the other hand, the Canal Company undertakes to pay 
the Government 13,000,000f., and to contribute 50,000f. 
annually towards the expenses of the garrison in the 
isthmus. This is the proposition in the event of the com- 
pany’s mony | reconstituted, for which eighteen months 
are allowed by the Government. If the attempt to re- 
constitute the company fails, then the canal, houses, and 
material belonging to the an a will revert to Colom- 
bia without any compensation to the company. 


The Barossa, which left Portsmouth last week for a 96 
hours’ experimental full-power trial under forced draught‘ 
has returned into harbour. For the first 36 hours she did 
excellent steaming, with an inch of air pressure in the 
stokehold. At the end of that time she encountered a 
heavy fog-bank, and had to ease down and make for 
Plymouth. Having replenished with water, she left that 
port on Saturday last to continue her trial, but meeting 
with another fog, she had eventually to abandon the run, 
and shaped a course for Spithead. There was no trouble ex- 

rienced with the Barossa’s boilers under serviceconditions 

uring the manceuvres, but it was thought expedient to test 
their endurance under forced draught by a wholly excep- 
tional ordeal, the customary run under the same conditions 
being for only four hours. Previous to starting, several 
rows of tubes were removed from the boilers for the 
purpose of securing superior circulation at the furnace end 
of the tubes, and the alteration gave such satisfactory 
results that no leakage took place. It will be for the 
Admiralty to determine whether the interrupted trial will 
suffice, or whether another attempt to complete a 96 hours’ 
spin must be made. It is understood that the Barossa 
will join the Mediterranean squadron. 


We are informed that the recently constructed twin- 
screw hopper dredger Mermaid, built by Messrs. William 
Simons and Co., Renfrew, to the order of the Aden Port 
Trust, has completed her trials on the Clyde, previous 
to her departure for Aden, with —_ satisfactory 
results. The bucket ladder dredges to a depth of 35 ft. 
under water level, when the ladder is at an angle of 
45 deg. The dredging machinery worked with great 
smoothness and the work done proved that the vessel had 
a capacity to raise considerably in excess of that contracted 
for. The hopper is situated about the centre of the vessel 
and has a capacity of 1000 tons of dredgings. The engines 
consist of two sets of triple-expansion type, and indicate 
1200 horse-power, and when tried on the measured dis- 
tance at Skelmorlie the speed obtained was also greatly 
in excess of that guaranteed. The Mermaid is the 
fortieth hopper dredger constructed by Messrs. Simons 
and Co., who are the inventors of this type of vessel, 
which has done so much to reduce the cost of dredging 
operations generally, and is so well adapted for working 
in exposed situations and in crowded waterways. Mr. 
Walter Robert Kinipple, M. Inst. C.E., Westminster, 
has acted as consulting engineer to the Aden Port Trust 


d | for this dredger. 


The returns for last year of the funds, annual income, 
and membership of sixteen of the principal trades unions 
are as follows : 




















Name of Society. | Funds. |Income.| Members. 
a. £ 
Amalgamated Society of Engineers..| 111,679 | 173,687 | 52,019 
” ” ” Railway, 
Servants mie as se --| 55,709} 12,710 9,609 
Amalgamated Society of Carpenters 
and Joiners .. ne os --| 46,725 | 76,192) 24,979 
Amalgamated Society of Operative 
Cotton _ oe ‘se i .-| 35,124] 49,801] 16,579 
Operative Bricklayers’ Society 32,398 | 10,487 Lead 
J 
Northumberland Miners’ Mutual Con- and half 
fident Association .. ....| 2474] 8,001 a. 
1,183 
Durham Miners’ Association .. --| 26,663 | 44,507/ 30,000 
Boilermakers and Iron Shipbuilders) 21,895 | 67,239] 25,541 
Amalgamated Society of Tailors 17,319 | 19,134}; 13,724 
London Society of Compositors ..| 17,609] 12,891 6,585 
Society of Operative Lacemakers ..| 12,316] 11,543 4,345 
National Society of Operative Boot 
and Shoe Rivetters and Finishers..| 9,648 | 12,315 5,079 
Kent and Sussex Labourers’ Union..| 8,871} 11,690} 10,300 
National Agricultural Labourers’ 
Union .. en ee be oo}, Oat 6,887 | 10,366 
Friendly Society of Ironfounders 5,984 | 53,652} 12,037 
Total .. es . | 449,974 | 580,064 | 254,741 
besides 
| half 
, members. 








Some experiments were recently made in the States 
with the object of determining the best way of anchoring 
bolts in rock. Fourteen holes were drilled in a ledge of 
solid limestone. Seven of them were 1g in. in diameter 
and seven 18 in. in diameter. Seven # in. and 1 in. bolts 
were then prepared with a thread cut at one end and 
plain at the other, but j for a length of 34 ft. from 
the blank end. Four of these bolts were anchored with 
sulphur, four with lead, and six. with Portland cement 
mixed neat. The cement was allowed to harden two 
weeks, after which the bolts were pulled out by suitable 
arrangements. Of the bolts fixed with sulphur three 
stood a pull equal to their tensile strength, the fourth, an 
inch bolt, drew out at a load of 12,000lb. Of those 
secured by lead three again developed their full strength, 
the fourth, an inch bolt, pulled out at aload of 13,000 lb. 
With the cement five out of the six broke without rg 
out. The sixth, an inch bolt, yielded under a load of 
26,000 lb. These experiments proved cement to be not 
only cheaper than lead and sulphur for securing bolts but 





also considerably more efficient. Some further experi- 


ments on a plain cylindrical 2 in. bolt led to the conclu- 
sion that the cement had a holding power of 400 lb. to 
500 lb. per square inch of bolt surface. 





BgEvcian Rar Exrorts.—The exports of steel rails from 
Belgium have not shown much change this year. They 
amounted in the six months ending June 30 to 34,696 
tons, as com with 35,080 tons in the corresponding 
period of 1889. 





IMPROVED Buoyancy Cases.—Messrs. Thomas Proctor 
and Son, of 29 Side, Newcastle-on-Tyne, are introducing 
an improved form of air-tight buoyancy cases for life- 
boats. The copper of which these cases are made is so 
thin, that with usual form of case, a considerable amount 
of internal support is necessary to prevent it bulging in. 
Messrs. Proctor get over this difficuly by using corrugated 
sheets for constructing their cases, te | thus obtain the 
necessary rigidity. 





ProposepD Extension or Dover Harsour.—The 
Dover Harbour Board, in view of the enormous growth 
of the Continental passenger traffic and the disparity 
between their accommodation and that at Calais Harbour, 
which was described some time ago in ENGINEERING, have 
decided to apply to Parliament for powers to extend 
the harbour and to develop the commercial interests of 
the port. The works which the Harbour Board are about 
to undertake have been contemplated for some time past. 
As long ago as 1882 the Board applied for and obtained 
powers to raise 500,000/., and impcse a poll-tax on pas- 
sengers for similar works. The work proposed by the 
Bill of 1882 was arrested two years later by a Treasury 
minute, in which the Government of the day intimated 
that they intended to carry out large works themselves. 
Successive Governments are said to be responsible for 
several delays in this way. The present proposal is to 
inclose some 50 or 60 acres of water space between the Ad- 
miralty pier andasimilar pier to be run out to the eastward, 
starting off close by the Esplanade, the Bill to be asked for 
=a amendment of the powers obtained in 1882. 
Within the space inclosed a large covered water station 
will be constructed with accommodation for four or five 
passenger boats, and a connection from the shore over 
which the trains can pass to got alongside the steamers. 
The sum which it is now proposed to raised is 300,000/. 
instead of 500,000/., and this amount, it is calculated, can 
be raised by a passenger tax of 1s. per head, which is 6d. 
less than the tax imposed by the French Government for 
similar purposes. At present it is understood that the 
railway companies will not be asked to contribute any- 
thing. It is stated that if the Government, on the pre- 
sent occasion, show anydisposition to oppose the carrying 
out of the works they will be asked to give a definite 

ledge that they will proceed at once with their new har- 
ur works, which have been in abeyance for so many 
years, and thereby prevented the local authorities from 
it soe the improved facilities which are so necessary 
or the cross-Channel traffic. This week a line of Clyde 
steamers running between Glasgow, Waterford, and the 
Thames began to make Dover a port of call. 





New Attantic STEAMER.—The latest addition to the 
fleet of steamers on the Southampton and New York line 
is the Spree, a vessel of 9000 tons register, built at Stettin 
by the Vulcan ow for the Norddeutscher Lloyd. In 
nautical circles her performances on the approaching first 
voyage across the Atlantic are looked forward to with 
much interest. Although all the latest improvements 
have been fully availed of in her construction, her de- 
signers have adhered to the one-screw system, which, it 
must be admitted, has, in the latest of the nine express 
steamers built by the Fairfield Company for the Nord- 
deutscher Lloyd, and especially in the case of the re- 
nowned Cunard liners Umbria and Etruria by the same 
builders, reached the point of perfection. It is a remarkable 
fact that these two most powerful companies on the North 
Atlantic have not yet adopted the twin-screw, which has 
already achieved such wonderful results for their compe- , 
titors. The Spree is the first steamer specially built for 
the New York line of her owners at aGerman yard. She 
is 485 ft. long, 52 ft. beam, and 38 ft. deep, moulded, and 
has accommodation for 244 engers in the first saloon 
122 in the second saloon, 460 third-class passengers, and 
officers and crew to the number of 240. The vessel is 
rigged with three pole masts of steel, without yards. The 
engines are triple expansion ; the high-pressure cylinder 
is 38 in. in diameter, the intermediate pressure 75, and 
the low pressure 100, each of which is adapted for a stroke 
of 61t. Steam is supplied from ten boilers, of which six 
are double-ended and four single-ended. Each boiler is 
154 ft. in diameter; the length of the double-ended 
boilers is 18 ft. 8 in., and of the single-ended 10 ft. 4in. 
The boilers are constructed entirely of steel and 
are adapted for a working pressure of 165 lb. The 

ropeller has four blades of manganese-bronze, the 
Tanites of the screw being 21 ft. 7 in., and its pitch 
81 ft. 4 in. On her trial trip in the Baltic the Spree, 
although not worked up to her full capabilities, showed 
a mean speed of 19.6 knots. The ——— speed obtained 
was 20.1 knots, the engines developing 13,000 horse- 
power, making 70 revolutions. The vessel is lighted 
throughout by the electric light, and her cabin accommo- 
dation is most comfortable. She has a fine promenade 
deck, the spaces on each side, usually occupied by the 
boats swung on the davits, being kept clear of all obstruc- 
tion, the boats and the ventilating apparatus being placed 
on the permanent wooden awning over the ———- 
deck. The Spree is commanded by Captain Willigerod, 
Chevalier of the Prussian Crown Order, and leaves South- 
ampton on Sunday next on her first voyage to New York. 
Her sister ship, the Havel, now building at Stettin, will 





be placed on the line early next year. 
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SUBAQUEOUS FOUNDATIONS. 
(For Description, see Page 439.) 
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INDUSTRIAL NOTES, 

Tue Parliamentary Committee of the Trades Union 
Congress have already been in session with the view of 
drafting measures to be introduced into Parliament on 
the lines laid down by Congress. The Committee found 
that they had a pretty long string of questions to be 
dealt with, some of which were not on all-fours with 

jone another. But the chief difficulty was over the 
| Eight Hours Bill. It was comparatively easy to pass 
| a resolution in favour of eight hours for all trades, but 
the preparation of a measure embodying the resolution 
was quite another thing. The Committee did not com- 
plete its work in this direction. An analysis of the 
voting on the question, asset forth in the New Review, 
does not strike one as being at all conclusive, even as 
ary ig views of the Congress. The majority 
ae of 38 must be set against the 109 who absented them- 
Sor selves, or did not vote. The total voting power was 
i only 193 for the resolution, out of 457 delegates, or 71 
\ less than one-half the delegates present at the gather- 
ing. The secession of Mr. Birtwistle has been fol- 
lowed by a resolution of the textile trades calling upon 
Mr. Mawdesley to withdraw. The Perseverance 
Society of Carpenters and Joiners also disclaim the 
vote and withdraw from the Congress. There are 
|rumours of other secessions. The barrenness of the 
victory is apparent on all hands; even of those who 
voted in favour of the resolution, many state that they 
only intended the measure to apply to trades who 
were in favour of the measure. The men begin to see 
that such a law, if passed, would strike at overtime, so 
| that instead of advancing wages by the extra for over- 
time, it would curtail the wages to eight hours’ 
y, whatever that may be. Altogether the victory 
as sobered the extreme advocates a little, while the 
shouting of the men is less boisterous than before the 
vote had been pressed through the Congress, 
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somewhat startled by the announcements, in the even- 
ing papers, that the troops were being armed and got 
ready to be called out at Chatham; and later news 
stated that they were to be despatched to Woolwich 
and Beckton in anticipation of a general strike of the 
gasstokers. Inquiries showed that the directors of the 
gas companies had been in communication with and 
had interviews with the authorities at Scotland Yard, 
the Home Office, and the War Office, with reference to 
the situation, which was described as acute. In any 
case three battalions were in readiness to proceed to 
Beckton on Friday, if need be. To what extent these 
preparations were justifiable it is not possible to 
decide, for the whole aspect of the question appears to 
have changed in the course of a few hours. In the 
evening of the same day the delegates of the union 
met and passed a resolution declaring that the rumours 
of a strike were false and malicious, that they had no 
intention of striking, that they were in thorough har- 
mony with their employers, at present. At the inter- 
view with the directors earlier in the day the decision 
was that union and non-union men must work together; 
in that case the directors had no notion of taking ag- 
gressive steps. The foremen are instructed not to 
interfere with union men in their payments to the 
union, but they would not sanction any suggestion of 
preference in any way. The men wished to know why 
sheds had been prepared; in reply the directors stated 
that in consequence of the rumours of a strike it was 
their duty to be prepared for any emergency. The 
episode is an instructive one for all parties. The men 
declare that they have nothing to complain of as 
regards wages, hours of labour, or conditions of em- 
ployment, but they want to exclude all non-union 
workmen whenever they can. The company, on the 
other hand, declare themselves neutral on the question 
of employment, the men may be unionists or non- 
unionists, so long as they perform their duties to the 
company. 





The Dockers’ Congress is a os of the past. It was 
in some respects quite unique. The representatives of 
the press were graciously permitted to be present to 
take notes of the er eppinrts opening address, all the 
other proceedings being private. Even the report was 
read with closed doors, and only such items of news 
were allowed to be reported as the officials thought 
oe see to make known in their own way, and with 
such omissions as they deemed expedient. The presi- 
dent stated that the average gain in wages was 7s. 
per week for the past year for 12,000 men in London, 
and 3s. 6d. per week for 12,000 others. The union 
had to fight a great combination of capitalists repre- 
senting a million sterling, They must prepare for 
this ; so the Congress resolved to increase the subscrip- 
tions by 33 per cent., and the entrance fees by over 
120 per cent., to meet the fighting fund of the federa- 
tion of 1 per cent. on the capital amount. The Con- 
gress resolved not to block the Australian vessels as 
they arrive, but tosend out all the pecuniary help they 
can instead. It also resolved to support the principle 
of co-operation and arbitration. On the closing day of 
the Congress a resolution was carried declaring that an 
eight hours’ day was impracticable, in so far as dock 
work was concerned. This seems strange after the 
dockers’ fight at the Trades Union Congress for an 
Kight Hours Bill for all trades. But to save appear- 
ances the Dockers’ Congress decided to secure forty- 
eight hours per week, wherever possible. Foreign 
contract labour prohibition is to be urged upon Par- 
liament ; but with the looked-for universal federation 
of labour, so long promised and projected, even this 
contract law ought not to be needed. It is another 
form of protection, is altogether opposed to the cosmo- 

litan sentiments of the democratic party, and is 
raught with some danger to liberty. Each nation 
seems inclined to shut itse!f up within its own boun- 
daries, except in so far as its own special interests are 
concerned. But it isa backward step in civilisation, 
by whomsoever taken, and it will, in the end, stir up 
strife and retaliation. 





The Australian strike is nearing its end. The sheep- 
shearers, shedmen, and others employed in the wool 
trade, called out on September 24, have been ordered 
to resume work by the Labour Congress, and that 
immediately. It is said that the strike was only very 
partial, as the men generally did not respond to the 
call of the committee. The employers intimated their 
willingness to meet the representatives of the workmen 
on the basis of the Sydney resolutions, to which appa- 
rently the men have agreed. At the Broken Hill 
mines work has been partially resumed, and the ship- 
ment of bullion has ie allowed in trans-oceanic 
steamers. Altogether the Australian strike has not 
been so great a success as was anticipated. The assist- 
ance sent from this country has not been great, scarcely 
10,0007, have as yet been ewenied, in return for the 
40,000/. received by the dockers. The response of the 
older unions has been weak, some say in consequence 
of the dictation of the newer unions. But the strike 
itself has not evoked much enthusiasm in this country. 





The shipmasters and officers have determined to 
form a union to ‘‘ co-operate with the Shipowners’ 
Federation, against the coercion practised by the 
Sailors and Firemen’s Union.” The captains, masters, 
and officers of vessels declare that they feel very 
acutely the coercion used, and must resist it. It looks 
as though the first great labour struggle will be in the 
shipping trades. 





The Midland Iron and Steel Wages Board have, it 
seems, decided that the wages of the iron and steel 
workers must be reduced by Sper cent. If, on the 
examination of the next returns, the Board is not able 
to agree as to the premium, the subject is to be referred 
to arbitration. The reduction takes place from the 
Ist inst., and is 6d. per ton on puddling, and 5 per 
cent. on tonnage wages, the premium to stand over for 
two months. Although it is always very disagreeable 
for the representatives of the workmen to report a 
reduction, the men at the Midland Wages Board seem 
to do their work very conscientiously and amicably 
with the employers. The bone of contention is the 
difference between the North and the Midlands in the 
selling price. 





A very unfortunate strike has taken place at the 
Elswick Works, Newcastle-on-Tyne, where about 
1000 men struck work against the award of Mr. 
Thomas Burt, M.P. The dispute was between the 
shipwrights and ship joiners, as to what portions of 
the work should be FM by the respective members of 
those two unions. As the ship joiners would not work 
some strangers were imported ; this led to a further 
strike in the shipyard of about 1000 men. Over this 
miserable dispute between two unions, the work of the 
firm is delayed, other men are thrown out of work, 
much expense will be incurred by both unions, and no 
real advantage be gained whichever side wins. Mr. 
Burt is too fair-minded a man not to have well consi- 
dered every phase of the dispute ere he gave his 
award, and it is a blunder to resist it. 





In the Cleveland district the blast furnacemen and 
the ironmasters have agreed to the eight hours in the 
Cumberland Iron Works, starting from the first of the 
present month. In the same district it is arranged 
that the locomotive men, slag tippers, and others, 
shall work nine hours, with time and a quarter for all 
hours beyond fifty-four in each week, with time and a 
half for Sundays. 

The threatened strike of the smelters and gas-pro- 
ducing men of the Consett Steel Works has been 
averted by a ballot of the men engaged. Out of 275 
men, 201 polled, when it appears that 94 were in 
favour of a strike, and 102 against, the majority against 
being 8. Though the majority is small, the strike is 
averted, 

The blast furnacemen of the district have deter- 
mined to support their fellows in Scotland by a levy 
of 1s. 6d. to 2s. per week for fifteen or twenty weeks. 
Evidently, from the remarks of the secretary, the 
men regard it as a struggle for the eight hours as well 
as the masters, for he said that they had them in Cum- 
berland and Lancashire, and must have them in 
Scotland. It was agreed that the men should be 
urged not to return to work except on the eight hours’ 
system. This is conclusive as to the attitude of the 
men. 





The engineering trades and cognate industries 
throughout the Lancashire district are in a health 
condition. Activity is everywhere well maintained, 
and in most departments a fair amount of new orders 
are coming forward. Locomotive builders are full of 
work, and report no scarcity of new orders. Boiler- 
makers are all extremely busy and have quite suffi- 
cient work on hand to keep them fully employed for 
some time to come. In the iron trade generally a fair 
amount of business is reported, the prices being about 
stationary. There is some anxiety as to the result of 
the dispute in Scotland, and many are holding back in 
consequence, but no pow has been felt as yet. The 
engineering, iron, and coal trades in the Lancashire 
district are fortunately very free from any serious 
labour disputes, 





In the Sheffield and Rotherham district trade is still 
very busy in most departments, and an advance in 
prices is anticipated. Several engineering firms have 
secured good orders for machinery, chiefly for America. 
Heavy steel forgings are in request and crucible cast 
steel is largely in demand. The electro-plating trades 
are also very busy. There is no disturbance in the 
labour market of any consequence, all being well em- 
ployed at fairly good rates. There is something like 
consternation in the cutlery trade as to the effects of 
the M‘Kinley Bill, which is regarded as a very serious 
blow to the Sheffield trade. 





The Maxim-Nordenfelt Works at Erith and Crayford 
have been opened to the members of the Amalgamated 





Society of Engineers after a dispute of long duration. 
The company have decided not to enforce systematic 
overtime or piece-work, but occasionally both may be 
reverted to. The union men and the non-union men 
will work side by side, and no change is to be made as 
to the employment of unskilled men on machines. 
The terms agreed upon are mainly on the lines sug- 
gested in ENGINEERING many months ago in its article 
on ‘* Piece-Work” in connection with this very strike, 
The matter in dispute was after all a small one, com- 
paratively speaking, and might have been arranged at 
an hour’s conference. 





The coalminers in Northumberland rejoice in gaining 
a further 14 per cent. advance, making a total of 50 per 
cent. in the last two years. 

In Staffordshire the miners have determined to place 
the eight hours in the fore-front of all political ques- 
tions, and to support no man who will not vote for the 
Bill, whatever his political opinions may be. There 
are no disputes of any consequence in the mining dis- 
tricts of Staffordshire just now. 

The dispute at the Monkwearmouth collieries ended 
in an amicable settlement after three days’ further 
strike. The objection to ride with deputies, or work 
with blacklegs, was withdrawn. A deputation of the 
Miners’ Association attended the pit for the first three 
days to see that the men were not in the pit more 
than seven hours. This strike virtually settles the 
question of working hours in the district, the time 
being seven hours from bank to bank, with definite 
allowance as to walking time to the several workings 
down in the pit. The other colliery districts must 
look with wonder at the accomplishment of a seven 
hours’ day. 

The miners have already sent 471/. towards the strike 
fund in Australia. Yorkshire stands first with 200/. ; 
—— and Nottingham with 50/. each ; Mon- 
mouth, 25/. ; Somerset, Cannock Chase, West Brom- 
wich, and Ashton, with 20/. each; four other districts 
give 10/. each, and three smaller districts lesser sums. 

In South Wales the dispute as to the sliding scale 
has collapsed. But in Monmouth the men are averse to 
binding themselves to the scale. However, the matter 
was referred to the next meeting, the votes of the 
lodges to be taken therein. 

The recent visit of Messrs. Burt, M.P., and Pickard, 
M.P., to Brussels, has resulted in the issue of an official 
notice to the effect that an international congress will 
be held in Paris in March next to take into considera- 
tion the question of a universal eight hours’ day for 
miners, and also international federation. 


It is probable that next session of Parliament may 
see a Bill dealing with trade questions and strikes 
which will be a kind of counterblast to the Mines 
Eight Hours Bill, or the Universal Eight Hours Bill 
of the Congress Parliamentary Committee. The pro- 
posal will be to make strikes illegal, and to compel 
arbitration in the event of a dispute. Legislation 
begets legislation, whether it be on labour questions or 
other matters. The less interference the better, 
except where women and children are concerned, or 
where the lives and the health of the workers neces- 
sitate action. Otherwise it is perilous, both for the 
individual and for the nation — as thoughtful men 
ought to know. 





The London Trades Council has issued a revised cir- 
cular on the question of overtime. The workers are 
urged to set their faces against it, and refuse to lend 


Y | themselves to it ; it is pronounced an enslaving system, 


injurious alike to employers and employed. The aboli- 
tion of systematic overtime is advocated as a means of 
employing a greater number of men, instead of the 
fewer members at higher wages. The effect of this 
appeal will show whether the men want an eight hours’ 
day, or eight hours plus overtime. 





Strenuous efforts are being made in various parts of 
the country to induce the local authorities to agree to 
a minimum wage, an eight hours’ day, and no con- 
tracts. This is likely to bea question at the forth- 
coming municipal elections, and it will be strongly 
urged when the County Council elections next take 
place. Reductions of taxation are not thought of in 
all these attempts ; but presently the rates will become 
a question of some importance in view of recent de- 
mands. Larger expenditure is all very well in its 
way, but we may have too much of it. 








BoarD oF TRADE Returns.—These returns for Sep- 
tember, and the nine months ended 30th September, show 
that the value of our imports during the month has 
amounted to 35,551,688/., an increase of 6.4 per cent. over 
1889, and 25 per cent. over 1888; and during the nine 
months to 306,625,138/., increases of 1.1 per cent. and 9.9 

r cent. respectively. The value of the exports of 
British and Irish produce and manufactures in the month 
was 22,764,677/., increases of 15.6 per cent. over 1889, and 
over 15.8 per cent. over 1888; and in the nine months 
197,459,587/., an increase of 8.1 per cent. and 13 per cent. 
over 1889 and 1888, 
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SUBAQUEOUS FOUNDATIONS.* 
By Watter Rosert Krnrppze, M. Inst. C.E. 
Lecture I. 


Durine the last thirty years marked progress has been 
made in what may be termed the department of engineer- 
ing science which deals with foundations of structures 
laid down under water. New methods of executing work, 
new a, and new materials of construction, have 
enabled the engineer to successfully execute works, which, 
a comparatively short time ago, would have been either 
quite impossible, or prohibitory on account of cost. 

In the two lectures I am about to deliver I will en- 
deavour to place before you the most recent practice in 
subaqueous foundations, illustrated by representative 
examples of work executed, so as to make the lectures as 
comprehensive as the limited time for delivery will 
permit. I will also refer to the ordinary methods of 
timber piling, and cofferdams, which are so valuable in 
numerous cases for works of moderate extent, or where 
exceptional difficulties do not present themselves. In the 
lecture of to-day I will refer to works executed in sheltered 
positions, which may be termed ‘‘ Inside Works,” and in 
my next lecture, to works executed in exposed positions, 
which may be termed ‘‘ Outside Works.” 

In cases where a depth of only a few feet of water has 
to be excluded, no limitations imposed in regard to space 
occupied, and the foundation composed of sandy or clayey 
material, then an earth dam formed entirely of clay, or 
having a central wall of clay, is the simplest and most 
effective method of excluding the water from the site of 
the works, and, as regards maintenance, is the least 
troublesome, care, of course, being exercised to see that 
a complete clearance be made along the site of the pro- 
posed dam of all stones, gravel, shingle, sand, or other 
materials which would allow water to pass freely. Ina 
semi-porous stratum a trench should, if possible, be 
excavated or dredged down to an impervious stratum, or 
to such a depth that there would be no danger of percola- 
tion of water —S the strata underneath the dam, 
which depth would dependent on the nature of the 
strata, and the head of water against the dam. A very 
thin wall of puddled clay, say from 12 in. to 18 in. in 
thickness, in the centre of an earth embankment, is quite 
sufficient to serve as a water-tight wall, provided that 
care be taken that the clay is of good quality, free from 
stones or other extraneous substances, and has been 
thoroughly chopped and well worked before being placed 
in the dam, ‘in successive layers, each layer being rammed 
or punned in place, so_as to leave no horizontal lines or 
joints of separation. In practice, however, it is better to 
carry up a much thicker wall of clay, so as to provide a 
good margin of safety against the risks of defective work- 
manship, and the use of inferior materials. The places 
where leakages are most likely to occur in such dams, or, 
indeed, in dams of any kind, are at their ends, or junc- 
tions with smooth surfaces, such as the faces of quay 
walls, paved slopes, embankments, &c., and special pre- 
cautions should be taken at such places by forming gusset 
dams, grooves, if possible, in the walls, or by increasing 
the thickness of the puddle clay, and also by exercising 
great care with the punning and hard stock ramming of 
the clay. I might quote a number of instances from my 
practice of the importance of such precautions, but one 
may suffice, which occurred at the eastern entrance of 
the James Watt Dock at Greenock. An earth dam was 
there formed to exclude a head of water of about 14 ft. 
At one end of the dam, which abutted against the paved 
slope of an embankment, sufficient care was notexercised by 
the contractor in moins a proper junction of the dam 
with the paved slope; the result was a heavy leak, which 
undermined the paved slope, involved a heavy outlay to 
stop it, and also caused a serious delay in the general pro- 
gress of the works. An earth dam, with its slopes, 
occupies a considerable area of ground, and is seldom used, 
except in cases where there is ample room. When the 
area for operations is limited, there may be used a single 
pile dam, backed up with clay on the outside, and walled 
and strutted on the inside, such as that erected in 1835 
under Mr. James Walker, F'.R.S., P.P., Inst. C.E., in con- 
nection with the founding of the new stone bridge over the 
River Lea at Stratford-le-Bow. Sheeting piles, 14 in. 
square, by 22 ft. 6 in. in length, and driven 9 ft. into the 
bed of the river, were used for excluding the water from 
the foundations, and much care was taken in making 
gusset dams at the junctions, or abutment ends of the 

am. 

In the construction of quay walls, where half-tide dams 
are sometimes employed, that is, dams constructed to 
such a levelas to exclude the tidal waters, from half-ebb 
to half-flood, single pile dams are most serviceable. I 
have used them in a number of instances, the most recent 
agg in the harbour of St. Helier, Jersey, last year, 
in the execution of some harbour improvements there. 
In the south-west angle of the Victoria Harbour, St. 
Helier, a new landing stage was constructed, the quay, or 
front wall, of which was founded on the rock, at depths 
varying from 12 ft. to 22ft. below the surface of the 
bottom of the harbour. The back, or light division walls, 
of about 25 ft. in height below coping, along the side of 
the inclined railway, down to the middle and lower land- 
ings, were founded on bearing piles from 24 ft. to 30 ft. 
in length, driven down to the rock, or to depths of from 
47 ft. to 53 ft. below high-water level, and although the 
capsills, longitudinal and cross bearers, and bruised points 
of piles on the rock were subjected to this great weight of 
wall and filling, they have not squeezed down, or subsided 
more than at the rate of about =; in. per foot in height 
from quay level to the rock, which is not nearly so much 





* Two lectures delivered before the Royal Engineers’ 
Institute at Chatham, 





as yy takes place under similar conditions, while the 
face wall, which is founded on the rock, shows, as a 
matter of course, not the slightest sign of subsidence or 
movement of any kind for its whole length. By founding 
the division walls on bearers and bearing piles, instead of on 
the solid rock, a saving of several thousands of pounds was 
effected. To enable the front wall to be founded ontherock, 
Thad a back and front row of 6-in. pitch pine close sheeting 
ac driven at about 16 ft. apart, and parallel with the 

ack and front faces. of the proposed quay wall. These 
piles were driven to the rock, or as far down as 25 cwt. 
monkeys would drive them. The tops of these sheetin 
piles were cut off at a few feet below half-tide level, an 
clayey material was embanked against their outside faces. 
The material driven through was composed of fine compact 
sand and clay. The range of spring tides is nearly 40 ft., 
and the depth from high water to the rock in the bottom 
of the trenches was in some places as much as 53 ft. or 
33 ft. below half-tide. The rock for the full length of the 
wall foundations in the trench was successfully laid bare, 
and the wall founded thereon, at depths varying from 
47 ft. to 53 ft. below high water of spring tides. The 
trench was cleared in lengths, equal in capacity to about 
900 tons of water on an average, which took about 42 minutes 
to — out, by a 16-in. centrifugal pump, mounted on 
a barge. At one end of the trench, the new works 
abutted against an old quay wall of the Victoria pier, 
founded on loose stones and sand at about 12 ft. above the 
bottom of the new work, and the foundations of the old 
work had to be protected by pole-boarding below the feet 
of the sheeting piles of the trench. Some trouble was 
here experienced, in several instances from ‘‘ blows” 
through the fine sand at open joints in the sheeting piles, 
and under the piles, but the ‘‘ blows” were promptly dealt 
with as they arose. Had prompt attention not at id 
to these ‘‘ blows” the dam would have soon collapsed, as 
the removal of the sand from the back of the dam would 
have so slackened everything as to have rendered the 
sheeting piles, struts, and walings free to float or rise up, 
as soon as the incoming tide had filled the dam. 

Stock-ramming, often found serviceable in tightening 
leaky cofferdams, was used at this work in filling up a 
large cavity under the wall, and also in stopping a heavy 
‘*blow ” from under the foot of a broken pile which had 
not stood driving down to the rock. I may here give you 
a short description of what is known as stock-ramming. 
During my practice I have frequently had todeal with most 
serious leaks, under and through cofferdams, foundations, 
dock sills, dock sides, and dock bottoms. These leaks, sub- 
jected to constant heads of water, had they not been imme- 
diately dealt with, would in a very short time have brought 
about the entire failure of the works. In such cases -~ 
attempts to have stopped the leaks by grouting up wit 
Portland cement would have been futile, for as soon as 
the grout poured down the pipes had reached the leaks 
it would have been washed away. Grouting up with 
Portland cement can only be done successfully when it is 
possible to equalise the head of water, so as to prevent 
any disturbance of the grout until it has thoroughly set, 
and is capable of resisting water pressure. Sometimes 
leaks are gauged, that is to say, only so much water 
escapes as can pass through the interstices of a bank 
of rubble, rough ballast, fissures, or open joints in 
masonry, or in sheeting piles, or through hollow beds 
between the underside of a foundation course of 
masonry, and the surface of a rocky foundation. Such 
leaks are not immediately dangerous, for as soon as 
the puddled clay in the rear of these leaks is washed 
away, the velocity of the leakage water, owing to 
the enlarged orifices in the puddled clay, is so reduced 
as to pass almost harmlessly away. But leaks which are 
not so gauged, that is to rat those which pass through the 
puddle and retain their full force due to a constant head 
of water, irrespective of the size of the orifices, and acting 
directly and freely on the —— soon create a great 
“blow,” and effect a speedy destruction of the dam. For 
tightening up dams, dock bottoms, &c., I have used a stock- 
rammer as per sketch (Fig. 1, page 437). It is about 3 in. 
in diameter, 34 ft. in length, and has its head and foot rung 
with iron. <A #-in. air-hole is bored up from its foot for 
about 20 in. or 30in., and this is covered by a thick shoe 
leather flap, which serves as a valve to admit air and pre- 
vent suction during withdrawal. 

In stock-ramming a cofferdam, 3}-in. holes are first 
bored in the piles, then charges of clay in rolls of about 
3 in, in diameter, and of from 6in. to 9in. in length, are 
inserted into them. The stock-rammer is then driven by 
heavy mauls into the hole as far as its length will admit, 
is afterwards withdrawn and other charges of clay in- 
serted, and so the process is repeated until it is found im- 
possible to drive in more clay. The action is similar to 
that of a Bramah press, and by this means heavy leaks 
in dams have been readily and successfully stopped in a 
very short tinie. A cofferdam across the entrance channel- 
way to the graving dock at Greenock, erected in the year 
1871, was so badly filled with inferior puddled clay, 
that, on testing it, it leaked to such an extent as to 
threaten its destruction within afew days. Stock-ram- 
ming, as above mentioned, was resorted to, and in a week 
or so it was rendered absolutely water-tight, although 
there was a head of water against it of about 15 ft. each 
tide, during the process of stock-ramming and tightening 
up. A wooden plug was inserted in each hole, and was 
removed from time to time as further clay was found 
necessary, In earth or puddled clay dams, o: at width 
at base, across valleys, it is necessary for stock-ramming 
purposes to put down bore-holes as near as possible to the 
sites of the leaks and of from 3 in. to 5 in. in diameter, 
and line the same with wrought-iron tubing. Charges of 
well-puddled stiff clay are ian dcopped into the pi y 
and rammers of wrought iron Ps bars nearly filling 
the pipe, and having air-holes and flap as in the smaller 
rammer, are lifted up by a small pile-driving engine, 





worked by steam or hand, and dropped from a height of 
10 ft. to 15 ft. down the tube, as the case may require. 
In this manner the puddle clay can be inserted and 
rammed hard into any of the cavities or leaks in the bore- 
hole, and the softened and wasting clay may be hardened 
and sm npr up to such an extent as to effectually and 
securely stop any leak in thedam. In fact, hard ramming 
may be carried on to such an extent as to almost lift a 
dam of 100 ft. in height. The positions of the bore-holes 
for stock-ramming such dams would depend upon the sec- 
tion and construction of the work, but generally, the most 
suitable positions would be as shown in Fig. 2, page 437. 

Single pile dams may be utilised for excluding a very 
considerable head of water, if sufficient care be exerci 
in so driving the piles as to insure close joints, and addi- 
tional precaution be taken of grooving the piles and 
inserting iron or hard wood tongues. Very successful 
and well-executed work of this class was done in connection 
with the founding, at 474 ft. below T.H. W., the four piers 
and two abutments of the new Putney Bridge over the 
Thames. The piles were 14 in. square, having elm tongues, 
and were driven through mud and clay down to the stiff 
hard clay, and formed almost perfectly water-tight dams. 
After th dams were completed, the pier foundation 
caissons were sunk inside the dams to a lower level, and 
rapid progress was afterwards made with the excavations 
and the founding and building of the piers within the 
dams. The use of a single pile dam, which occupies a 
minimum amount of space, isan important consideration, 
especially when the area is limited. It is essential, how- 
ever, that very careful work should be done, especially 
where there is a great head of water against the dam. 
Where the conditions are such, either from the inex- 
perience of workmen or from the nature of materials 
through which the piles have to be driven, that it is 
impossible to make close work, recourse should be had 
to a double pile dam inclosing a wall of puddled clay ; 
such dams being used for heads of water up to 40 ft., and 
in sites where it is impracticable to obtain close-jointed 
piling. The dimensions of the timbering and ironwerk 
are of course dependent upon the head of water, and 
likewise on the conditions of each particular case. In a 
dam of about 500 ft. in length, which I designed for the 
Esquimalt Graving Dock Works, Victoria, British 
Columbia,* there were three rows of close piling, the 
depth of water in the centre of the dam being nearly 
35 ft. at high water, gradually diminishing towards its 
ends. Along the site of the dam there was a layer of 
sand and shells, several feet in thickness, overlying a 

dof clay in the centre portion of the dam and rock at 
each end of it. The sheeting or close piles of the dam 
were of 12 in. by 12 in. fir timber, the gauge piles 15 in. 
by 15 in., also of fir timber, as well as the wales, which 
were 12 in. by 12 in. The thickness of puddle between 
the piles was 7 ft. At the ends where the dam rested on 
the rock, special precautions were taken by means of 
heavy rock shoes on the piles, and by depositing concrete 
along the feet of the piles to render the dam secure. The 
dam was thoroughly water-tight from its completion in 
October, 1879, until the spring of 1887, or just prior to 
the opening of the dock. 

Wherever it is possible in the execution of the sub- 
aqueous portions cf works to exclude the water from the 
area of the works by such simple means as dams, and 
where there is no objection in oer to space occupied, 
then undoubtedly such a course should be adopted. The 
facilities for pny, | such temporary works are usually 
at hand, and above all it is most advantageous and econo- 
mical to carry on the main works within an arealaid dry, 
where work can be executed with rapidity and in the 
best possible manner, instead of under water, where, 
even when perfectly satisfactory results are believed to 
have been obtained, they are generally under disadvan- 
tageous conditions. There are many cases, however, 
where, owing to considerable depths of mud or soft strata, 
it would be quite impracticable to exclude the water by 
means of dams, and recourse must then be had to other 
methods of founding, such as sinking by means of caissons 
down to a firm stratum, or of driving bearing piles down 
to the same, or the foundations may be spread out so as 
to increase the bearing area (Fig. 3, page 437). 

i on the tops of bearing piles is a very old 
practice. It is still used to a considerable extent, but 
not so much as formerly. The general practice is to drive 
over the area of the foundation piles from 9 in. to14 in. 
pe om and centred from 3 ft. to 4ft. apart. On the to 
of these piles whole timber bearers are laid longitudinally 
and transversely, and coverec with planking, the whole 
being well bolted together, and the masonry structure 
built thereon. Timber, when thus completely buried, is 
preserved for a very long period. I have here a specimen 
taken from one of the bearing piles of the foundation of 
the old Stockwell Bridge, Glasgow, a structure built in 
the year 1345, by Bishop Rae, in the reign of King David, 
son of Robert the Bruce, taken down in the year 1850, 
and replaced by the present bridge. The oak timber in 
the piles and bearers when taken up was as sound as 
when first laid down. A quantity of the timber taken 
from these foundations has been converted into tables, 
cabinets, picture frames, &c., and no appearance of 
shrinking or drying up has been visible, which is 
Somat after having been buried for so — a 
time. I might give another instance of the durability 
of timber where so buried. In 1860 the bottom of the 
King and Queen Dry Dock, Rotherhithe, was _recon- 
structed, when it was found that the old dock bottom 

undways of English elm, which were taken up, were 
in such a good state of preservation that I had some of the 
ribs of the new gates to the dock made from them. Dock 
walls almost innumerable exist founded on piles, especially 
in Holland, where they have been used to a very large 





* See ENGINEERING, vol. xlvi. page 86. 
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extent. In founding on piles the piers of bridges crossing 
rivers, precautions must be taken to guard against the 
risk of any scouring action set up by tidal or other cur- 
rents removing a portion of the bed of the river next to 
the piers, thus leaving the piles exposed for a portion of 
their height, and which, if not protected, would soon re- 
sult in the failure of the bridge. Many subsidences of the 
piers of bridges have been brought about through this 
cause ; for instance, the old Westminster and Black- 
friars bridges across the Thames ; and recently, to guard 
against such risks, the foundations of Waterloo Bridge 
have been protected and strengthened, ordinary coffer- 
dams having been used for excluding the water, so that 
the protection of works of underpinning and_ concreting 
around the bases of the piers could be executed dry. Pre- 
cautions against scouring action may also be taken by 
surrounding the bases of the piers with concrete deposited 
in situ, or by rubble stones of sufficient sizes to resist the 
strongest currents, or by depositing the same in the form 
of rough rubble paving between the piers of the bridge, 
and for some distance above and below the cutwaters. 
The last-named method, however, is highly objectionable 
in a navigable river, especially if there is only sufficient 
depth of water for large vessels to pass at the top of the 
tide. A better course to pursue is to carry the solid foun- 
dations down to a firm stratum, or to such depths that 
no danger need be apprehended from scour. In some 
instances, where great depths of soft strata exist, and 
where very long piles had to be used, it has been neces- 
sary to ‘‘ fish” them, as shown in Fig. 4, page 437, in order 
to obtain the necessary length; thus, at the Prince’s 
Pier, Greenock, a section of which is —_ in Fig. 5 (page 
437), there is a considerable depth of very soft strata, as 
much as 60 ft. in places, below the bed of the river, over- 
lying the firm clay. An ordinary masonry or concrete 
quay wall on such a site as this would have been almost 
impracticable, and a timber structure was therefore 
adopted, consisting of piles 16 in. square driven down 
into the firm clay. Many of the piles were upwards of 
90 ft. inlength, each formed of two logs fished and jointed 
together during the process of driving. So soft was the 
material overlying the hard clay that the piles by their 
own weight sank several feet into it before a blow was 
struck by the monkey. The upper portions of these piles 
were of greenheart timber from 40 ft. to 50 ft. in length, 
and their lower portions of pitch pine. In driving to such 
depths considerable difficulties were encountered, but 
these were gradually overcome as the men gained expe- 
rience. The quay is 20 ft. in width at top, and the 
= are spaced 10 ft. apart transversely and 8 ft. 
ongitudinally. At about 2 ft. and 15 ft. down from 
the tops of the piles heavy ties are secured to the back 
piles of the pier and carried back for a distance 
of 100 ft. to back-tie piles, used for tying back the 
uay. The filling behind the quay was retained by 
Sestiog piles and back planking. Subsidences of the 
backing of clay, which was the material first used for 
filling, took place to such an extent as not only to cause 
the piles to bend forward, as shown (Fig. 5), but the bed 
of the river in front of the quay to rise several feet. As 
the heavy material fv behind the piles was gra- 
dually filled in, so the mud in front of the — continued 
to rise higher and higher, when, owing to the heavy pres- 
sure caused by the backing of clay, the piles became so 
bulged at about 30 ft. down from cope as to subject the 
lower ties to such a heavy strain that they ultimately 
ve way ; whilst the top ties by the falling back of the 
eads of the piles became slackened. At this juncture, 
in January, 1869, I was consulted by the Greenock 
Harbour Trust, and the measures I then adopted to pre- 
vent further movement of the structure were to dredge a 
trench 24 ft. in width by 8 ft. in depth, and 1000 ft. in 
length, along the front of the quay, below the bottom 
where the bed of the river was soft, and to fill it up with 
whinstone rubble, which had the effect of at once arrest- 
ing the outward movement of the quay and of practically 
taking off the strain from the whole of the ties. This 
was so marked that it became quite an easy matter to 
straighten the line of quay by adopting a few further pre- 
cautionary measures, such as backing up behind the quay 
with cinder ashes, depositing extra rubble under and in 
front of the quay, and also by utilising the bumping of 
steamers against the quay at the places where it had 
bulged the most, the ties having been previously very 
tightly screwed up, and men told off to give an extra 
screw up just as the steamers bumped. Additional ties 
were carried back to nearly 250 ft. from the front of the 
quay, stone being deposited in front of the tie piles and 
cinder ashes behind them. 

Since the introduction of Portland cement as a building 
material, it has been used to a considerable extent in the 
construction of subaqueous foundations, Many devices 
have been adopted to secure, « means of Portland cement 
concrete, substantial and reliable work under water, some- 
times with the aid of divers and sometimes without, or 
almost so. In many instances the proportion of materials, 
and the manner of placing them in the work, have been 
such that sound work could not vossibly be executed. 
Too frequently the fact has been overlooked that, owin 
to the particles of the cement being very fine, as compar 
with those of the sand, gravel, and broken stone with which 
the cement is mixed, the slightest current of water disturbs 
the cement, and a very large portion of it is washed away, so 
that in one part there is an excess of cement, and in 
another less than there should be, or perhaps none at all. 
In addition to this, in opening the skip and discharging 
the concrete a still further displacement occurs. Pre- 
cautions to a certain extent can be taken against cement 
being carried off by currents, but there is always a dissi- 
pation or loss of strength irrespective of loss by waste, 


and which has been determined by numerous experiments 
as being upon an average, as nearly as possible, equal to 
about one-half of its strength out of water, and, therefore, 





if it be desired to construct subaqueous work equal in 
strength to 8 to 1 concrete work out of water, it is neces- 
sary to use materials in the proportions of at least 4 to 1. 
It is — an easy matter for any one to test this, and it 
will seen even under most favourable conditions, 
by filling into a box, out of water, say ordinary 6 tol 
concrete and allowing it to set for three months, and by 
— some of the same concrete in a similar sized box 
lied with water, and displacing the same by the depo- 
siting of the concrete in the box, that at the end of the 
three months the under-water work will be very much in- 
ferior to that of the out-of-water work, and most likely will 
be found to be not more than from one-half or, perhaps, 
even one-third of the strength of the work done out of 
water. With due care, such as by the use of facing ski 
and very fine extra strong concrete, better results might 
obtained in regard to the lessening of the separation of 
the materials used, than by the use of ordinary skips ; for 
by the latter, the stones and other coarse materials roll 
out from the general mass and lodge in the corners and 
against the faces of the moulds, and thus exceedingly 
defective work is obtained. Portland cement concrete in 
situ for work under water has occupied my attention for 
very many years, and with all the study and care which 
has been bestowed on it by engineers to insure sound 
work, and although in years past I have strongly advo- 
cated its use for sroaaitthte work in subaqueous founda- 
tions, from the many indications in recent years that the 
life of such concrete is not likely to be that of centuries, 
I am almost led to the opinion that in the construction of 
all important sea works the use of rubble concrete blocks 
faced with masonry, and the finest quality of cement, 
selected from well burned clinkers, used in the body of 
work, and for grouting up the bed and joints of the 
blocks, should supersede concrete in situ. I will describe 
what I mean in detail in my next lecture. In the years 
1856 to 1858, when Portland cement was regarded as the 
newest material of the day for under-water work, I made 
a number of experiments with reference to this, the 
results of which I laid before the Institution of Civil 
Engineers in the year 1866.* I there stated that to obtain 
sound work without loss of cement, it was absolutely 
necessary to keep the entire works clear of water, for it 
was not possible to obtain strong and sound concrete 
work under water, whether the water was quiet or not, 
that is, if the materials were thrown in dry immediately 
after mixing. I had ascertained that concrete in the pro- 
cess of being deposited in this manner, and with only 
lin. of quiet water over its surface as deposited, even in 
the proportions of 3 to 1, was most seriously weakened by 
the separation of the finer particles of the cement from 
the body of the concrete. 
In the year 1865, in concreting an outer apron of a 
gos dock ibetween the pointing sill and the coffer- 
am at low water, I had used Portland cement concrete 
in the proportions of 4 of Thames ballast to 1 of cement. 
It was all put in at the same time, in the same manner, 
with the same cement and ballast, and by the same men, 
in quiet water of not more than 1 in. in depth above the 
concrete as it was laid. The concrete was then allowed 
to remain three months, and at the expiration of that 
time I had occasion to examine it, when I found that the 
es nearest the abutments of the entrance were sound, 
ut in the centre, or rather in the part last closed in, a 
considerable portion was found to be quite soft ; in fact 
it was ballast which bad retained but a mere fraction of 
cement, and what was retained of the cement had about 
as much strength as pipeclay. The whole of the defective 
concrete had to be removed and replaced with new con- 
crete after the water had been excluded. Toavoid such a 
contingency in future, I resolved that all Portland cement 
concrete before being deposited under water should, after 
mixing, be allowed to partially set. The time allowed 
for the concrete to set before being deposited depends 
upon the newness and fineness of the cement used, the 
proportion of the cement to the sand and stone, and the 
state of the atmosphere. If these conditions be not 
strictly adhered to unsatisfactory results will be obtained. 
By numerous experiments I found I was able to retain 
nearly the whole of the cement, and obtain a much 
stronger and better concrete, in proportion to the quantity 
of cement used, than by the ordinary methods. I re- 
referred to several specimens which I then exhibited. 
One was composed of one part of Portland cement and one 
of fine river ballast ; this was thrown into 6 in. of quiet 
water dry immediately after being mixed, was submerged 
eighteen days, at the expiration of which time it showed 
the great separation that had taken place even in quiet 
water. A second specimen, similarly composed, was also 
thrown into6 in. of quiet water, but not until it had been 
allowed to partly set, after being mixed for about two or 
three hours in the open air previously to being submerged 
for eighteen days. This specimen was so hard that it had 
tobe split by a cold chisel and hammer, and had re- 
tained nearly the whole of the cement. Passing dry con- 
crete down shoots, even with their lower ends somewhat 
buried in the newly deposited concrete, did not prevent 
separation from the coarser and heavier materials, which 
descended much more rapidly than the cement ; for the 
cement, if very fine, which it should be for under-water 
work, has a tendency to remain in suspension, and thus 
the component parts of the concrete become washed or 
mechanically separated during the process of depositing. 
Generally in preparing concrete for under-water work it 
should be mixed with as little water as possible, and 
where feasible should be rammed solid into the skips, 
after a small admixture of Medina cement, allowed to 
remain for two or three hours, and then be gradually or 





* See paper ‘‘On the Strength of Portland Cement.” 
By John Grant, M. Inst. C.E., Proceedings of the Insti- 
1960-6) of Civil Engineers, vol, xxv., page 125 (Session 





slowly submerged beneath the surface of the water, so as 
to allow the interstices to become gradually filled up with . 
water, after which the skips may be quickly lowered down 
to the work in progress. 

Since the remarks I made in 1866 as to the use of 
Portland cement concrete in situ under water, I have had 
considerable further experience in the various harbour and 
sea works executed by myself, and likewise from the exami- 
nation of works I have visited, executed by other engineers, 
and my former opinions have more than ever been con- 
firmed as to the loss of strength and the uncertainty of 
obtaining sound work under such conditions, except at 
great cost for extra cement. As I have before men- 
tioned, in order to guard as much as possible against the 
great loss of strength, I have in every work allowed the 
concrete to set one, two, and three hours, before being 
deposited in the work, or until it had become some- 
what pasty or tacky, or just stiff enough to hold 
together while being passed through the water, but 
yet soft enough after it is deposited from the ae 
to fall to pieces, and to unite with the previously 
deposited concrete and so form sound work. At 
Greenock, Girvan, Wick, Quebec, and elsewhere, I have 
managed to get admirable work done by using partially- 
set concrete, where, if the concrete had. been deposi 
immediately after mixing, much larger quantities of 
cement must have been used to obtain equally good work. 
However, under the most favourable circumstances, and 
where the greatest possible care is taken, there is always 
uncertainty about works constructed with concrete in situ 
under water, and if there were the same facilities for 
examination and detection of imperfect work done under 
water as for work done out of water, I am quite sure that 
engineers in the future would use it in connection with 
such works much less than they have done in the past. 

I think I cannot do better than illustrate my remarks 
upon this — by reference to the condition of an ex- 
perimental block of concrete constructed under the super- 
intendence of General Newton, of the United States 
Army. The block weighed over 80 tons, and the object of 
the experiment was to ascertain if the system of con- 
structing some new quay walls then in progress in the 
North River, New York, was such as to secure sound 
work. The method pursued was to build a caisson, to 
lower it to the bottom of the harbour, deposit therein 
concrete in a similar manner and of similar proportions 
to what was employed in the construction of the quay 
wall, and when sufficient time had been allowed for the 
concrete to thoroughly set, the caisson with its contents 
was raised from the bottom of the harbour, its sides re- 
moved and the block of concrete examined. The caisson 
was about 10 ft. square, closely planked, and had a slop- 
ing face in front, corresponding tothe batter of the wa, 
and short ends of piles were erected on the bottom of the 
caisson, similar to the bearing piles driven into the bottom 
of the harbour, and upon which the quay walls were built. 
After the caisson was completed it was sunk to the 
bottom of the harbour and filled with concrete, composed 
of one part of Portland cement to two parts of sand and 
four parts of broken stone. The materials as soon as 
mixed were filled into a skip having a sloping bottom and 
an opening side, and this was lowered through the water, 
and the concrete deposited. Next to the sides of the 
caisson forming the face of the wall, and at the corners of 
the caisson, the skips were guided in position and tipped 
by divers, so as to secure as sound work as possible. In 
order to make the block approximate as closely as possible 
to the quay wall, the caisson was not filled up in one day, 
but several days were occupied, the work thus being done 
in layers as in the quay wall. Five weeks after the 
caisson had been filled with concrete, it was raised by a 
derrick crane, placed on shore, its sides removed, and 
the work examined. The removal of the sides was done 
with great care so that the concrete might not be dis- 
turbed. Several photographs of the different sides of the 
block were taken, one of which and a key diagram I 
have shown on Figs. 6 and 7, page 437. 

The appearance of the block on the removal of the sides , 
of the caisson was as follows: The faces were very 
ragged towards the bottom of the work, and on the river 
and south sides the ragged appearance of the faces ex- 
tended to the top of the block. On the top of each layer 
of concrete (or day’s work) there was a deposit of 
waste cement, which at the top of the whole mass 
was 6in. in thickness on an average. From this 
upper deposit a specimen was taken, and kept in a 
warm office for some weeks; there was no appearance 
of setting, and after it had been thoroughly dried, 
it floated on the surface of fresh water. It would, there- 
fore, appear that the cement had separated in a great 
measure from the bulk of the concrete, the heavier par- 
ticles finding their way through the broken stone to the 
base of the Hilock, and the lighter floating on the top; and 
this fact was borne out in the mass of concrete even where 
the setting was very good, the proportion of sand always 
apparently being in excess of that in which it was de- 
posited in mass. The faces of the block against’ the 

lanking exhibited very few stones, but there was a coating 

rom in. to 3 in. in thickness of cement, sand, and sewage, 
having the appearance of stratified deposit. This coat- 
ing, instead of being hard and capable of resisting abrasion 
from the rubbing of vessels, was soft and easily removed, 
and upon its removal strata were exposed of washed 
cement, sand, sewage deposit, and concrete, with more or 
less excess of sand. At the corners the defective work 
was more strongly marked, and in one place there was a 
cavity, of which the bottom and sides were of loose stones 
without any cement. An examination by divers of the 
subaqueous portion of the quay wall, which had been 
completed prior to the construction of the experimental 
block, showed that there were defects of a similay 
character to those in the block, 

(To be continued.) 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888. 
The number of views given in the ification Drawings is stated 
in each case after the price ; é none are mentioned, the 
Specification is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 
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STEAM ENGINES AND BOILERS. 


16,913. A. F. G. Brown, Dalry, Ayr, and G. A. 
Grant, Gleagew. Rotary Engines. (8d. 7 Figs.) Octo- 
ber 26, 1889.—This invention relates to engines of the kind 
described in Letters Patent No. 1555, A.p. 1888. The rotating 
piston G is keyed direct to the main shaft C. The packing strip 
extending across the breadth of the piston, and the similar 
strips extending down, the ends of the piston are made in two 
pieces dovetailed into each other at the centre, and at the joint 
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springs are inserted, the tendency of which is to force the two 
parts of the strips asunder so as to insure that, notwithstanding 
the wear and tear of the parts, the strips shall always bear steam 
tight against the interior of the cylinder. Under the packing strip 
and within the end strips, thin plates are situated ; springs bear 
against these plates. The exhaust passages d, through the arms 
communicate directly with exhaust ports e. (Accepted September 
3, 1890). 

16,933. A. Beldam,London. Firebars. [6d. 8 Figs.] 
October 26, 1889.—Firebars according to this invention are con- 
structed with inclined bearing edges a, that is, the top edge of the 
bar is inclined from the outside edges to the centre, in the form 
of an inverted Y/, the lower part i a web b, which in most 
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cases would be tapered downwards and fish-bellied lengthwise. 
In use, the fuel will rest upon the sloping sides of the bars ; and 
when a set are employed in the ordinary way, the bearing edges of 
the bars present an angular channelled appearance. The bars 
may be provided with holes din different parts through which air 
flows. (Accepted September 3, 1890). 


17,071. J. Thom, Inverkip, Renfrew. Balancing 
Slide and Piston Valves of Steam Engines. (87. 
1 Fig.] October 29, 1889.—A balancing cylinder d is provided 
with a piston e. Steam is admitted to the cylinder d, and nor- 
mally presses upon the underside of the piston e during the main 
portion of its up and down strokes, in such a way that a cushion 
is formed between the piston e and the top and bottom of the 
cylinder d. The cushioning is effected by providing the steam 
inlet passage h at one end, and by-pass passage i at the other end 
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of the balancing cylinder d. These passages h and i are so arranged 
as to be closed by the piston e at the desired point of its up and 
down strokes, and steam is thereby alternately inclosed in the 
space k in the downstroke and the space m in the upstroke of the 
piston. The reaction of the steam against the piston e, while 
being compressed, overcomes the inertia due to the momentum of 
the valve, and then when the reversal of the direction of motion 
commences, its reaction upon the piston e overcomes the inertia 
due to the state of rest of the valve. (Accepted September 3, 


17,072, J. Thom, Inverkip, Renfrew. Steam 
Generators. (8d. 8 Figs.] October 29, 1889,—On the exterior 
of the furnace b channel-shaped Dr eay ce, cl, are clamped. The 
plates are open at the bottom and top And each forms a conduit. 
In these conduits, the water becoming heated by the furnace 
flows rapidly upwards and round over the furnace shell, being 





ejected over the crown, and thereby sweeping it and at the same 
time causing the cooler water at the lower portion to enter the 
channel. By this means a vigorous circulation of the water is 
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maintained. The channels c! may be joined and taken down as 
a straight duct c2 to the bottom of the boiler ; the channels c may 
also be taken down to the shell of the boiler. (Accepted Septem- 
ber 3, 1890). 


17,152. E. Collinge, Oldham. Steam Boiler Fur- 
naces, [6d. 2 Figs.] October 30, 1889.—Attached to the furnace 
door a near to the hinge b is a link c, the other end of which is con- 
nected to one arm of a crank leverd. The other arm of this lever 
is provided with a slot, through which passes avertical sliding-rod 
e, and which comes beneath a collar f attached to the plug of the tap 
hin the air supply pipe 7, so that as the furnace door is opened the 
link e actuates the cranked lever d and the latter raising the slid- 
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ing-rod ecauses lever g to open the tap h on the air supply pipet 
and admit asupply of compresed air to the furnace. At the top of 
the sliding-rod e is a catch j, which as the catch is lifted by the 
opening of the door a overruns the teeth of a catch wheel k fixed 
upon ashaft 2 which is kept slowly revolving. When the rod e is 
raised to its highest point the catch j is arrested by the wheel k 
and prevents the rod e from falling at once when the door is closed, 
but as the shaft J revolves slowly it gradually allows the rod e to 
descend and close the taph. (Accepted September 3, 1890). 


17,158. J. Murrie, Glasgow. Steam _ Boiler 
Water Level Regulating and Indicating Appa- 
ratus. (8d. 3 Figs.] October 30, 1889.—On the front of the 
boiler A is fitted a chamber B, in which is a lever C, fulcerumed at 
e, having a short arm Cl, anda long arm C2 which projects into 
the boiler A, and to which is attached the float D. The short arm 
C2 es through a slot E in the stem F of the check valve G, 
which is fitted to an inlet port H to regulate the supply of water 
from the apparatus for feeding the boiler A. When the water 
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falls below a certain level the float D falls, and with it the long 
arm C2 of the level C, at the same time releasing the check valve 
G, thus allowing the water to get into the boiler. As the water 
flows into the boiler the float D and long arm C? of the lever C 
rise, and so soon as the float has reached its highest level, the 
check valve again closes. The fioat Dmay be rendered inopera- 
tive, and the check valve regulated by an ordinary valve spindle 
H working through a stuffing-box placed in the upper part of the 
chamber B. An alarm whistle may be fitted on the top of the 
chamber B. (Accepted September 3, 1890). 


17,216. B. Haigh, London. Manhole Covers, [éd. 
2 Figs.) October 30, 1889.—A flanged plate b is secured to the 
boiler by studs to serve as a bearing surface for the closing device 
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which comprises two metallic plates A and B. The outer plate A 
has a flange a! which bears against the flange of the bearing plate 
b. An opening in the centre of the plate A receives an internally 
screw-threaded adjusting nut C which is retained, and is capable 





of rotary movement, within such opening by a collar formed on 
the nut. A ee Dof resilient heat-resisting material is arran 
circumferentially on the plate A. The inner movable plate B is 
formed with a screw-threaded bolt d which engages with the in- 
ternal screw thread of the adjusting nut C. The edge of the plate 
B is bevelled at e so that when the adjusting nut C is rotated this 
bevelled edge expands the ring D against the bearing plate b, thus 
hermetically sealing the opening which it is desired to close. (Ac- 
cepted September 3, 1890). 


20,443. A. H. Wallis, Basingstoke, Hampshire. 
Starting and Stopping Apparatus for Compound 
Sd. 7 Figs.) December 19, 1889.—Shut-off valves 

A and B for the slide jackets H, L of the cylinders are so arran 
that they are simultaneously opened or closed by one action, e 
reservoir R is furnished with a supply pipe governed by a reducing 
valve E, so adjusted that the reservoir is supplied with live steam 
only when the pressure in the reservoir is below a certain mini- 
mum sufficient for acting in the low-pressure cylinder connected 
to the reservoir. By moving in one direction a lever, both 
valves A and B are closed, cutting off steam from the sliding 





jackets of both cylinders, and the engine is stopped. To start it 
again, both valves are simultaneously opened by moving the lever 
in the opposite direction, and if the reservoir should at that 
time contain steam at a pressure sufficient for the low-pressure 
cylinder, the engine is started. But should the pressure in R have 
become too low, then the reducing valve E admits steam from 
the slide jacket H to the reservoir RK, thus maintaining in R the 
pressure determined by the adjustment of the reducing valve E. 
The pressure is adjusted by proportioning the load on the lever to 
the area of the piston, so that the valves attached to that piston 
open only when the pressure upwardson the piston is less than 
the load on the piston downw (Accepted September 3, 1890). 


TREATING METALS. 

14,297. N. Vibart, London. Galvanising Metal 
Strips or Ribbons. (8d. 7 Figs.) Sepiember 10, 1889.— 
The invention comprises a process of galvanising wherein the 
ribbon A to be galvanised is wound upon a drum and is de- 
livered therefrom into a bath C of boiling solution of potash, on 
leaving which the ribbon is passed into a leaden vessel D contain- 


g.7. 























4297-8. 





ing acid. From this bath the ribbon is conducted to another 
vessel E containing a bath of molten zinc. The ribbon is then 
passed through a bath of water F in which it is cooled and is then 
wound upon a drum rotated at the desired speed. The potash and 
zinc baths are provided with furnaces beneath them. (Accepted 
September 3, 1890). 


14,880. W.R. Lake, London, (Elihu Thompson, Lynn, 
Mass., U.S.A.) Welding, Shaping, and otherwise 





Metals. (8d. 
pieces of metal F F are secured in the clamps C, C?, and are ad- 


Wor 14 Figs.] September 20, 1889.—The 





ENGINEERING. 





[Oct. 10, 1890. 





_ 442 





justed so that the surfaces to be united will be brought into con- 
tact. The degree of contact may be varied by means of the screw 
E as required. The electric current is caused to flow, thus heating 
the pieces F at the point of contact. After they have been brought 
to the working heat at this point, the current is cut off and the 
pressure is applied to unite them. This welding pressure may be 
applied by means of the screw E, or by a separate yey in 
which case a supplemental clamp H is used. This is in the form 
of a yoke made in two parts insulated from each other and pro- 
vided with an eye H3 by which the yoke may be lifted when in 
place. (Accepted September 3, 1890). 


11,680. M. G. Farmer, Eliot, Me., U.S.A. Apparatus 
for Producing Sheets of Metal by Electro-deposi- 
tion. [6d. 3 Fiys.] July 25, 1890.—A metallic cylinder E open 
at the ends is supported on a non-conducting roller H, to which is 
imparted a slow rotary movement. Beneath the cylinder, whichis 
partially immersed in the electrolytic solution in a tank A, are two 
anode plates C, C, curved to conform to the shape of the cylinder. 

















The cylinder is made of an alloy of lead and antimony and its sur- 
face is made true and polished, so that the deposited meta] may be 
readily stripped off from it. It is cast with an internal flange G 
around its middle and both internal and external flanges F at the 
ends. A brush L is caused to bear upon one end of the cylinder 
E. The current is conveyed from the battery M to each of the 
anode plates and is conducted back to the battery by means of 
the brush L. (Accepted September 3, 1890). 


ELECTRIC APPARATUS. 


16,378. H. W.C. Cox, London, Apparatus for Trans- 
mitting Indications of Variations in the Level of 
Water. (Sd. 2 Figs.) October 17, 1889.—An axle has at one 
end a wheel C, over which a chain connected with a float or 
balance passes, and at the other end a metal disc D, which has 
four holes round the circumference in its face. In front of this 
disc a flexible hand E is mounted on an axle El, which has one 
bearing in the end of a screw F, screwed through a pillar G, and 
secured by a nut lock G1, and the other bearing in a hole in the 
centre of the disc D. This hand, which is normally kept vertical 
by a counterbalance weight H, has a small pin H!, which drops 
into one of the holes in the face of the disc. hen the water rises 
or falis the hand is carried round with the disc, and passes be- 
hind one of two insulated segments I, I. J, J! are two pairs of 
electro-magnets. K, K! are armatures provided with contact 
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pieces M,M!. When the disc D moves it carries the hand E round 
with it under one of the segments, till the platinum wire 
E? on the hand touches the contact piece M or M1. When this 
takes place the armature is immediately drawn down by the 
electro-magnet by reason of an electric circuit being completed 
through the apparatus. The armature on being drawn down 
moves the contact-piece M or M! outwards, which forces the pin H! 
out of the hole in the disc D. The hand thus assumes a vertical 
»osition, but in so doing passes in front of the insulated segment 
lor I), thereby rubbing against the platinum contact N or N}, 
and so passing a current down the wires O, Ol away from the 
apparatus to the indicator. After making this contact the hand 
returns to its vertical position and is ready to perform the opera- 
tion in the same or a reverse direction, according as the water 
rises or falls. (Accepted September 3, 1890). 


2844. L. B. Atkinson, London. Construction of 
Continuous Current mo Armatures. (6d. 4 Figs. 
February 21, 1890.—This invention relates to the construction 
of drum-wound bar armatures so asto effect a better arrangement 
of the end connections. A radial piece of metal A has an exten- 
sion B parallel to the armature axis, into which extension a spiral 
strip C is rivetted, soldered, and carried round to the ——— dia- 
meter of the armature. Between the successive pieces A are 
inserted sheets of mica, and the spiral strips C are also covered 
with mica held in position by a textile insulating fabric. The end 














connecting pieces A, B, C, and the insulating rings D, are mounted 
on the shaft a a solid construction, and bars of ordinary 
construction are laid upon the surface o. the armature and jointed 
at the periphery toA andC. Each alternate conductor has a long 
end sufficient to make electrical contact with A. The alternate 
conductors with short ends do not touch A but are connected with 
the strip C. To connect the successive bars to corresponding 
sections on the commutator E, lugs F are cast on the front end of 
the connecting pieces A and jointed to the commutator E. (Ac- 
cepted September 3, 1890). 


MISCELLANEOUS. 

15,870. W. R. Lake, London. (L. S. Starrett, Athol, 
Mass., U.S 4.) Micrometer Calipers. (8d. 4 Figs.) Sep- 
tember 80, 1889.—The anvil A is at one end of the body B, and the 
cylindrical barrel C extends rigidly from the other. The spindle 
D has an ex end and an inclosed screw-threaded portion, 
while its outer end has the milled head E terminating in a thumb- 
piece G, of less diameter than the head, for the purpose of in- 
creasing the speed of rotation. The head E carries the rotating 





sleeve F peripherally graduated at its bevelled end, as is also the 
barrel. The spindle D engages within an internally-threaded 
bushing H. This bushing has a short threaded portion screwing 
into the barrel C, and a nicked collar to facilitate screwing it into 
place. To prevent backlash two slots are made longitudinally 
through one side only from ite inner end to the collar h forming a 
tongue I, which is weakened near the collar and depressed in- 
wardly, and causes the screw-threaded portion of the tongues 





to press into the spindle threads and draw the spindle back into 
close contact with the bushing. A series of spring fingers J are 
caused to grip the spindle by securing a nut K into the inner end 
of the barrel. The fingers are longitudinal sections of a thin tube 
slotted almost from one end tothe other. A shoulder L engages 
with a shoulder on the mye When the nut K is screwed 
towards the fingers it forces them into close contact with the 
Seo so that it is locked fast frictionally. (Accepted September 
3, 1890). 


16,295. E. Gregory, Tipton, Staffs. Geateing 
Cold Air Supply to Heating Stoves for Blast re 
naces. (8d. 5 Figs.) October 16, 1889.—-According to this in- 
vention the amount of opening of the air valve is regulated by 
the difference of air pressure at the inlet and outlet sides of the 
valve acting upon a piston b in a cylinder a. The agg is 
placed in communication with the inlet and outlet sides of the 
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valve by means of pipes, so that an excess of air pressure on the 
inlet side of the valve will move the piston in one direction, and 
allow the air valve to be opened only through a certain pre- 
arranged space, and when there is an equal air pressure on each 
side of the air valve, the piston will return to its normal position 
and oo the air valve to be fully opened. (Accepted September 3, 
1890). 


18,746. C. D. Abel, London. (The Gas Motoren Fabrik | P 


Deutz, Deutz-on-the-Rhine, Germany.) Ignit Apparatus 
for Gas and Oil Motor Engines. (6d. 2 Figs.) Novem- 
ber 22, 1889.—A heated igniting tube h, leading to the engine cy- 
linder C, is fixed in the passage of casing b. A passage b1 is formed 
extending partially round the casing b, which is provided on the 
underside with an opening surrounded by a branch tube f. To 
one end of the passage b! is attached a petroleum supply pipe a, 
and to the other ond is attached a pipe d terminating in a nozzle 
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facing the branch tubes, in which is fixed a metal rod g. As- 
suming the casing b to be in a heated condition, the petroleum 
entering the passage b! will become volatilised, and issuing forth 
from the nozzle e, will carry the requisite air supply along with it 
through the branch tube /, and in entering into combustion, the 
resulting flame in the space c will impinge upon the igniting 
tube h and the interior of the casing b, which are thereby highly 
heated, as is also the passage b!. The intimate mixture of the 
petroleum vapour and air is insured by the jet impinging on the 
rod g. (Accepted September 3, 1890). 


8563. B. C. White and J. A. Boyd, Chicago, U.S.A. 
Bri Machinery, (11d. 13 Figs.) June3, 1890.—The 
compression of the brick is produced solely by the action of toggle 
arms G, Gl operating through the medium and slide bars F, F, 
in the upper and lower crossheads D!, E!, while the vertical posi- 





tion of the plungers within the moulds is determined by the 
action of a beam H and rocking arms J!, except when the cross- 
heads carrying the plungers bear against their stops. The beam 
H is provided between a pin Hand the crank-pin with the second 
pin H? arranged parallel with the pin H! while the rocking arm J1 
is madein the form of the segment of a cogwheel and is provided 


with two notches j, j1, adapted to respectively engage the pins 
H!, H?. As the beam is carried forward to flex the toggle arms 
and lift the plungers, the fulcrum ofthe beam will be shifted from 
the pin H! to the pin H?,so that the beam will act in lifting the 
plungers at first with greater power and slower motion than after- 
wards. The pins H!, H2 areconnected by a bridge-piece H3 which 
rides upon the tooth projection j2 between the notch j and j!, so 
that the downward pressure of the beam will be transmitted 
smoothly from the pin Hito H?. Therocking arm J! is provided 
with an arm 78 to insure the proper engagement of the pin H2 
with the notch when the fulcrum of the lever is shifted from one 
notch to the other. (Accepted September 3, 1890). 


11,933. G. S. Duncan, Melbourne, Victoria. Cable 
Tramways. [lid. 16 Figs.) July 30, 1890.—The lower 
gripping die A of the cable gripper is secured to a central plate a 
adapted to slide within the fixed framing B. The upper part of 
this — @ is connected by a pair of links ¢, c, with a block C 
which is capable of sliding freely within a groove c! formed in the 
shoe d into which the main operating lever D is fixed. The shoe 
d is pivotted at d1 to the framing B, whilst the lever D is provided 
with a small catch d? adapted to engage in teeth formed in the 
surface of a quadrant d4, The lever E is pivotted at eto the 
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framing B, and is provided with crank arms el which are con- 
nected with the sliding block C. The lever E has a catch e® 
adapted to engage with teeth on the quadrant ¢5. Assuming the 
parts to be in the position shown in Fig. 1, and the cable to be 
running freely between the two dies, and on the cable supporting 
pulleys, if it is required to propel the car the lever E is shifted 
into the position shown in Fig. 2, whereby the die A will raise the 
cable and with this lever E sufficient grip may be obtained to 
ropel the car along a fairly level road. A tighter grip may be 
— by the lever D if required. (Accepted September 3, 


11,939. J. Sutton, Islip, N.Y., U.S.A. Pumps. [8d. 
5 Figs.) July, 1890.—This invention relates to a in which 
two pistons C, D, work in unison toward and from each other 
within a common working cylinder A, each piston having its own 
piston-rod, one rod working through the other, and the two being 
worked by cranks M, M!, arran directly opposite each other 
on arotary shaft K, Upon the upper end of the cylinder A is a 
cap-plate, which is provided with a stuffing-box g, through 
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which the piston-rod E works, and valves L. These valves are 
adapted to close apertures in the cap-plate Al, which afford com- 
munication between the cylinder and an air chamber B, the walls 
of which are provided with vertical recesses. Lugs on the cap- 
plate enter these recesses. Screw bolts are also received in these 
recesses and bear upon the lugs at their lower ends to hold down 
the cap-plate, the Mpeg ends of the screw bolts being secured in 
a portion of the shell of the pump. (Accepted September 3, 1890). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the nt time, and 
reports of trials of patent law cases in the United may be 
consulted, gratis, at the cffices of Encurmgrine, 35 and 36, lord. 
street, Strand. 





GERMAN Coat IN IraLy.—The exports of coal from the 
Westphalian and Sarrebruck districts to Italy in July 
amounted to 5610 tons, as compared with 7140 tons in 
June. Of the 5610 tons exported in June, 3030 tons were 
delivered vid Chiasso, 2320 tons vid Pino, and 260 tons vid 
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SHIPYARD MACHINE TOOLS. 
(Continued from page 329.) 
Top RouLerR GEAR. 

ANOTHER detail of importance is the raising and 
depressing gear in connection with the top roller. 
When these machines were only 10 ft. or 12. ft. in 
length, it was easy enough to raise and lower each 
end of the top roller by hand-driven gear—a few men 
being stationed at the ends for that purpose while 
the plate was being passed to and fro in the rolls. 
But hand gear has been found inadequate to move 


|the two bevel wheels, and causes that wheel to here. It must be of the reversing order, and as its 
turn with thecone. And thus there is set in motion action is intermittent, it cannot be brought into 
the gear which turns the screw nut inthe standard. requisition for driving the top roller gear without 
And so the roller can be moved up or down, according | complications. But a small donkey engine, made 
as the cone is shifted either one way or the other. | to drive only one way, can easily be placed on one 

If the levers at each end of the machine are moved | standard to turn the long shaft A carrying the 
the same way, then both ends of the roller will move |cones. A disc D with crank-pin is shown on the end 
the same way, up or down, as the case may be. If) of the shaft. This forms altogether an excellent and 
they are moved opposite ways, one end of theroller | handily worked arrangement. It was a Glasgow 


will go up, while the otherend goesdown. That is 
sometimes wanted. The driver of the machine can | 
work both ends of the gear up or down as desired ; | 








maker, we believe, who first introduced this power 
gear on rolls for the large shipyard of Messrs. 
Stephen, on the Clyde, and it has been found of 


vertically the large rollers now in use with that ease | for the lever of distant end is connected by a hori-' incalculable advantage as an adjunct to the plate- 


















































We give an out- 
line drawing (Figs. 28, 29, and 30) of the power|for that purpose. These friction cones have the 


and rapidity which is desirable. 


gear that is usually put upon each end of a large 
machine. Friction cone clutches have been found 
of great value. Each end requires ‘‘reversing” 
gear to raise or lower as may be necessary, and 
each end must be capable of acting independently. 

The shaft A, on which this gear is fitted, extends 
from one end standard to the other, driving the gear 
at both ends, and revolving always in one direc- 
tion ; the cones B are fitted to it by feathers which 
admit of their sliding on the shaft to the extent 
required. When the cones are in the middle posi- 
tion, as shown, i.e., free of contact with either of the 
bevel wheels, and the levers hanging perpendicu- 
larly to the shaft, of course no work is done by them. 
But a slight movement of the lever shifts the cone 
into the recess, truly turned to fit it, on either of 
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| zontal bar to a separate lever at his end of machine 


‘advantage of stopping and starting instantaneously 
without shock, at any moment, and thus serve 
|the purpose much more effectually than is 
|attainable with any form of prong clutch. They 
| possess another important advantage. When the 
workmen run the top roller down too far, so as to 
press hard on the bottom rollers (and that can easily 
| be done unless watchfulness is exercised) there is a 
liability to a’ breakdown in some part of the gear. 
This liability is minimised very much by the cones 
which hold simply by friction. They slip when too 
much is required of them. When the rolls are 
driven by a separate engine, instead of by belts from 
the shafting, then this gear for the top roller requires 
|to have an independent motor, if no shafting is 
near. The engine attached to the rolls does not serve 








bending machine. The size of engine required for 
driving the machine is dependent upon several cir- 
cumstances—the size of rollers used—the multipli- 
cation of the gear through which the power passes 
—the speed the plate is required to travel through 
the machine—the dimensions of the plate and the 
pressure of steam available. But in general terms, 
when two cylinders are used to drive a 28-ft. 
machine, they ought not to be less than 11 in. in 
diameter, with a stroke of 18 in. or thereabouts. 
The ratio of speed ought to be not less than 40 : 1. 
So that if the engine runs at 120 revolutions per 
minute, the rollers of, say, 22 in. diameter would 
pass a plate through at the rate of about 164 ft. per 
minute. 

The donkey for lifting the top roller ought to 
have a cylinder about 6in. in diameter. The large 
spurwheels on each lower roller ought to be about 
74 ft. in diameter, to have a pitch of 3$ in., and to 
be about 9 in. broad on the face. 


Mast Benpine Rotts. 


The machine just described is that which is suited 
for bending or flattening the heavy or light plates 
used generally in the plating of the hull; but 
there is also required ina modern shipyard a small 
machine, of similar design, for rolling the plates used 
in the construction of masts and spars. As these 
latter are of comparatively small diameter, the 
rollers themselves must be still smaller ; and as 
this restricted diameter makes them too flexible to 
bend these plates cold, the plates are put in a fur- 
nace and heated to redness. Then they are easily 
bent by the small rollers, whose diameters seldom 
exceed 12in. They are made from 10 ft. to 12 ft. 
in length. In this mast rolling machine it is im- 
portant to have the rollers as stiff as possible, there- 
fore they ought all to be of solid steel, the lower 
ones being well supported by antifriction rollers 
underneath. Another feature is that this machine 
ought not only to roll a plate into an entire circle, 
but a handy means should be provided for taking 
the plate easily off the top roller. This can only be 
done by withdrawing the roller endwise from the 
tube which it has wound around itself. One of the 
standards then ought to allow of this operation, 
either by the roller coming easily through it, or by 
the upper part of the standard being readily re- 
movable for the tube to be drawn off the roller. 
The latter method seems preferable. But masts 
are not usually made of plate rolled a full circle. 
Two half circles with joints running longitudinally 
seem to be most generally adopted. On these light 
rolls a simple cross-lever, or handwheel direct on the 
end of the screw, is all that is required at each end 
of machine for working the top roller up and down. 


Tue PLateE STRAIGHTENER. 


A great many plates used in shipbuilding require 
to go through the rolls, not that they may be bent, 
but to straighten or flatten them. These plates are 
required for bulkheads, iron decks, deck-houses, &c, 
If such plates were flattened before they left the 
iron works the shipbuilder would be saved a great 
deal of trouble. But they are buckled more or 
less through unequal cooling, and require thorough 
rolling in the cold state, or careful hammering, to 
take the kinks out. The ordinary rolls are not 
well suited for this flattening process, particularly 
on thin plates. So a special kind of rolls has been 
designed and has come into pretty general use within 
recent years. The plates to be flattened in this 
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machine are not usually very thick, seldom more 
than 4 in. ; and as their breadth rarely exceeds 6 ft., 
a machine to take them in does not require to be 
of large dimensions. This tool, frequently called 
a ‘“‘mangle,” consists generally of seven rollers of 
equal diameter arranged either three above and 
four below, or vice versd. Preference is usually 
given to the former arrangement. The lower rollers 
are driven by gear which requires to be so designed 
as to turn them all one way at same speed, and to 
be capable of reversing, so as to readily move the 
plate both ways. The top rollers are not geared in 
any way, and their lifting and lowering screws are 
turned by hand gear acting upon all simultaneously. 
The plates that are passed through undergo a bend- 
ing process, first one way and then the other (Fig. 
31), so that the tight parts of the surfaceare stretched 
and the bulging parts levelled. The plate in fact 
undergoes an Soldhdeey rolling while in its pro- 
gress through the rollers. Wavy corrugations pass 
from one end to the other, and after a few rollings 
to and fro the plate comes out quite flattened all 
over. 

The rollers of this machine ought also to be of 
steel to secure stiffness, and their diameters about 
9in. They are made from 4 ft. to 6 ft. in length— 
are turned quite parallel and are unsupported. 

CouNTERSINKING MACHINES. 

The countersinking machines in use do not call 
for more than a mere passing notice. They are 
simply a strong drilling tool without any screw- 
feeding gear—the spindle being drawn down to its 
work by a foot lever, or stirrup, and quickly raised 
again by a counterweight. These are sometimes so 
geared as to be placed in line at intervals of 5 ft. or 
6 ft. apart, fixed in a wooden framing secured to 
the pillars of the shed with ample scope below. 
They are often driven by one shaft, and each can 
be set on or stopped by its own clutch, moved by a 
hand lever. In other cases there are several inde- 
yendent machines, each driven by its own belt. 

he drilling tool is merely a strong tapered steel 
widener which is thrust down into each punched 
hole in turn, a jet of soapy water being directed on 
it the while, until the hole is sufticiently tapered. 

The defect in this arrangement is that the drill 
spindles are fixtures, and the plate has to be moved 
under the drill for each hole. This is not as it should 
be, particularly now, when plates are large and 
heavy. The countersinking spindle ought to be 
moved to each hole readily and quickly, the plate 
remaining at rest until all the holes have been ope- 
rated on. An attempt has been made in this direc- 
tion by an arrangement of drilling spindles all 
worked from short radial arms, like a species of 
radial drilling machine. These certainly save the 
shifting of the plate, but they hardly work so satis- 
factorily as the expense involved would entitle us 
to expect. The drill cannot be inserted into each 
hole without some delay of screwing out or in on 
the arm. In our opinion a much simpler and 
better kind of tool might easily be designed for 
this duty. If a set of long spindles were suspended 
from a high part of the cel, each hung by a 
species of universal joint that would admit of its 
being swung to a certain extent off the perpen- 
dicular, and worked by a main shaft, each spindle 
could be directed to a certain number of con- 
tiguous holes within its range, and countersinking 
could be quickly performed all over a plate with- 
out moving it at all. Any slight angle thus 
given to the drill would not affect the holes 
injuriously, and this could be minimised in pro- 
portion to the closeness and length of the 
spindles. We give an illustration of what we 
would propose (Figs. 32 and 33). <A is the 
upper end of long spindle, driven in the usual 
way from a horizontal shaft B, which might drive 
a number of these placed together. Instead of a 
lever for drawing down the spindle, it is here 
drawn down by an endless ciain C over a sheave 
with a small pinion on its axle geared into a 
quadrant lever D. The counterweight E would 
raise the spindle when wanted, and could be 
helped if necessary by the chain on other side of 
sheave. If these spindles were, say, 20 ft. long 
they might command an area of about 7 ft. 
diameter without their angularity impairing in any 
degree the value of the countersink. It would be 


easy to make a ball-joint at the part F to allow of 
the spindle being swung sutticiently off the per- 
pendicular. 

Other drilling machines are used by shipbuilders 
for the holes in stern frames, rudders, keels, and 





such like, but as these differ but little from the 
engineer's ordinary verticals, they call for no 
special mention here. In some works ‘ multiple” 
drilling machines have been used for these pur- 
poses, some containing three or more drills which 
all operate at the same time. But it is question- 
able whether these complicated machines can be 
used with economy in a shipyard. Time is lost in 
adjusting the drills to the constantly varying pitch 
of the holes. Sometimes one drill in a set breaks, 
or becomes otherwise disabled, and the whole 
operation is suspended for atime. The tools in a 
shipyard ought to be so simple and strong in 
character as to render unlikely any chance of their 
getting out of repair, or difticulty in understanding 
them, or setting them to rights when they do go 
wrong. The multiple drills that have come under 
our notice are not of that simple and strong 
design which recommends them for shipyard use, 
however ingenious their construction may be. 
The machine which drives its drills direct by a 
screw of large diameter and with several screw 
threads, has the advantage of allowing an easy and 
quick adjustment of drills to the pitch ; but it has 
the demerit of being very hard to drive. The 
friction which the three or four-threaded screw 
exerts upon the wormwheels is excessive, and 
absorbs far more power to drive the wheels alone 
than the work of drilling itself demands. And, 
of course, the wear between screw and worm- 
wheels is very serious. We have yet to see 
the multiple drilling tool which can show pal- 
pable advantages in respect of cheap working, 
particularly when first cost and maintenance are 
taken into consideration, The superiority of 
drilling over punching, for plates at least, is not 
yet realised so far as economy is concerned ; and 
for such holes as must be drilled, a plain single- 
powered vertical, made to bolt against a wall or 
pillar—without table—and with strong hand feed 
gear, seems all that is required by a shipbuilder. 
(To be continued.) 





THE BRITISH ASSOCIATION. 
(Concluded from page 423.) 
CoMMITTEE ON ELECTRICAL STANDARDS. 

TuE report of this Committee, with its four sup- 
plementary papers, had a formidable aspect on a 
list of sixteen papers. Fortunately Mr. Glaze- 
brook, F.R.S., abstracted all the four papers, and 
the section gained in time and did not lose in clear- 
ness. The first paper was by Mr. Glazebrook 
himself, ‘‘ Variation in some Standard Resistance 
Coils.” The repeated careful comparisons show an 
excellent constancy of five of the eight coils ; there 
are very slight deviations, for which a temperature 
error of } deg. would account. But the coil F, which, 
like the coils G and H, consists of a platinum silver 
alloy, has not recovered its character ; it has long 
been distrusted and now shows a gain in resistance 
of .0007 B. A. units, a deviation, it will be granted, 
noteworthy only in the case of a standard coil. As 
the insulation resistance is perfect, Mr. Glazebrook 
ascribes the error to a contraction of the paraflin, 
the coil being probably mechanically damaged in 
handling. The other two platinum-silver coils have 
also lost .0002 and .0001 B. A. unit respectively ; 
and some speakers did not trust the alloy. Professor 
Perry has twisted flat strips of one wire of this alloy, 
and found them anything but equal in behaviour ; 
and Mr. Glazebrvok will be glad to have any such 
coils back for re-examination. The new coils are 
wound without solid paraffin to avoid any chance 
of mechanical damage. The second paper by Messrs. 
Glazebrook and Muirhead, ‘‘Some Standard Air 
Condensers,” reported the completion of two air 
condensers after Muirhead’s pattern. They consist 
of 24 concentric brass tubes, ;}, in. thick ; outside 
diameter, 1 ft.; height, 3 ft.; leaving } in. air space 
between tube and tube, connected to two parts of 
twelve alternate tubes. The joint pieces are also 
brass, the insulation ebonite. The condensers have 
a —— .02 microfarad each, and have been 
tested by Maxwell's method in August and December 
last year, and May and June this year. The one 
condenser proved excellent and loses about one- 
thousandth of its charge per minute; the other 
seems a little faulty. The fourth paper—we change 
the order, because the discussion referred chiefly to 
the third paper and the report—‘ Comparison of a 
Platinum Thermometer with some Mercury Thermo- 
meters,” gave further details and curves respecting 
this most delicate thermometer of Mr. R. H. 
Griffiths ; the Kew thermometer is still always 





shy deg. lower. Mr. Fitzpatrick contributed the third 
paper ‘‘On the Specific Resistance of Copper.” The 
wires tested were about 1 metre long, and weighed 1 
gramme, and the bridge arrangement adopted de- 
termined the length of that wire of one-thirtieth 
ohm resistance. The specimens were supplied by 
Messrs. Sutton and other manufacturers, and by 
Mr. Fitzpatrick himself, who electrolysed carefully 
purified copper sulphate. His and Sutton’s pure 
copper gave the resistance of Mathiessen, 1767 x 
10—’ B. A. units at 18 deg. ; the specific gravity of 
this copper was 8.9. Other copper wires of specific 
gravity 8.940 and 8.946, understood to be Elmore’s, 
had resistances still lower by 2 and 2.4 per cent., 
the respective figures being 1731 and 1724; the 
greater conductivity was due probably not to 
greater purity, but to the greater density. The 
report recommended the adoption, as a standard of 
resistance sufticiently near the absolute ohm for 
practical purposes, the resistance of a mercury 
column of 1 square millimetre section and 106.3 
centimetres length, as already mentioned ; .98656 or 
in round figures .9866 as ratio of the B. A. unit to 
the ohm. ‘This corresponds to .9535 B. A. unit as 
specific resistance of mercury, and to a mercury 
column of 104.87 centimetres length as represent- 
ing the resistance of the B. A. unit. The lively 
discussion which ensued culminated in Mr. 
Trotter’s inquiry: What is copper? Impurities, 
annealing, and mechanical treatment influence 
copper so materially that the letters patent granted 
to mercury as practical standard of resistance seem 
legitimised. A small quantity of oxygen appears 
to be required for copper to give it tenacity; on 
heating such wire in charcoal the oxygen is partly 
removed, but the wire becomes brittle, though its 
resistance changes little. Lord Rayleigh passed 
hydrogen over heated copper and obtained sul- 
phuretted hydrogen for weeks. As regards brit- 
tleness we should like to point to Soret’s observa- 
tions, though they were not mentioned; electro- 
lytical copper always contains hydrogen which is 
difticult to remove, and sometimes also carbonic 
acid which renders it very brittle. Copper may 
perhaps, have to be abandoned and some alloy 
chosen consisting of metals, some with positive, 
some with negative temperature coefticients ; Helim- 
holtz is investigating such alloys. 


CHARACTER OF STEEL FOR PERMANENT MAGNETS. 

This paper, by Mr. Preece, gives comparative 
magnetometer tests with steel bars, 10 centimetres 
long and 1 centimetre square, supplied by the 
English firms: Messrs. Joseph Ashford and Co., 
Saunderson Brothers, Thomas Jowitt and Sons, 
Vickers, Sons, and Co., S. P. Wall, all of Sheftield; 
Mr. Webb, of Crewe; and the French firms of 
Marchal and of Clemandot. Further four bars of 
Allevard steel, two of which were tempered in 
water and two in mercury. The other French 
steels were already magnetised and tempered when 
received; the English bars were tempered to 
glass hardness in water. The magnetisation was 
effected by means of a powerful electro-magnet 
of a form suggested by Professor Perry, with 
a core 10 centimetres long, 3 centimetres thick, 
wound with 136 turns of .508 centimetre copper 
wire; the upper pole-piece is supplied with a 
thumbscrew and small movable block to clamp 
the bars in position. In the first series of ex- 
periments a current of 100 ampéres was kept 
on for 36 seconds; in the second series, three 
months later, the current was increased to 325 
amperes and kept on for three seconds in each 
case. Generally speaking this increased current 
did not increase the permanent magnetism of the 
bars; on the contrary the magnetisation was mostly 
slightly less; but the Clemandot and Marchal 
magnets gained considerably on magnetisation. 
The experiments were conducted by Mr. Henry 
Hartnell and yielded the following mean indica- 
tions: 


Marchal Bee iu Sie eat ne 2540 
Clemandot ... ~ —_ os ies 2265 
Ashford oss es wee bo os 1704 
Allevard (water tempered) ne cs 1660 
a eae aa “ae aia ws 1519 
Jowitt... eco eee vee ae eee 1503 
Saunderson ... ex np ~ Gat 1435 
Crewe “‘spring”... me ae es 1391 
Allevard (mercury tempered)... a 1315 
Vickers ts sas ae — ae 1174 
Crewe ‘‘rivet ” Bes : s se 186.6 


The results confirm the opinion which Mr. Preece 
expressed during the discussion of Dr. Hopkinson’s 
presidential address to the Institute of Electrical 
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Engineers, that the quality of magnetic steel in 
England has deterioratod, that it is not to be com- 
pared with that produced in France in 1881. The 
observed inductions are low, because only the lines 
radiating from the ends were measured. But 
the tests are only comparative, and did not 
inquire into chemical composition and physical 
properties. The marked superiority of the French 
steel may be due either to its quality or to the 
mode of tempering, most probably the latter ; and 
Mr. Preece is about to investigate the effects of 
various modes of tempering. Professor Perry was 
not sure whether the maximum permanent induc- 
tion should not also be determined ; with a magnet 
of a particular form he had obtained inductions of 
12,700 with English steel, and those were hardly 
the limits. The tempering was certainly most 
important ; he tempered three pieces of one steel, 
one in water, the second in a little mercury, the 
third in a large bath of mercury; this third bar 
gave three times the induction. Professor Barrett 
remarked that no hardening would ensue if quenched 
short of the point of recalescence. Sir William 
Thomson said that steel for magnets could not be 
too hard, though they might split in tempering ; 
several of Mr. Preece’s specimens had indeed done 
that. 


OXIDATION AND THE MAGNETIC PROPERTIES OF 
MANGANESE STEEL. 

This paper, by Mr. L. T. O’Shea, B.Sc., concerns 
manganese steel with 25 per cent. and less of man- 
ganese. Drillings of this steel prove magnetic 
after having been heated. The cause seems to be 
an oxidation resulting in the formation of magnetic 
oxide of iron. When this oxidised steel is now 
reduced by heating in hydrogen the drillings appear 
powerfully magnetic, probably because the former 
iron-manganese alloy has been destroyed and 
metallic iron and manganous oxide MnO have been 
formed. The paper was of a chemical nature; 
manganese is very susceptible to oxidation, but the 
determination of the exact proportions of the two 
oxidised metals is no easy matter. Mr. O'Shea 
did not feel disposed to accept a sort of dissociation 
or decomposition theory of the magnetic steel 
advanced by Professor Barrett. Filings showed 
magnetism after heating, because the oxide coating 
adhered to the filings ; when manganese or steel 
masses were heated the oxide scaled off and left the 
mass free from oxide. 

Testine Iron. 

This paper, a joint contribution of Messrs. Swin- 
burne and Bourne, cannot well be dealt with in an 
abstract. It describes simplified arrangements for 
testing the permeability of iron and its losses by 
hysteresis. For the former purpose the ballistic 
galvanometer has been employed, which requires 
patient and prolonged observations. The authors 
recommend an arrangement comprising secondary 
cells, an adjustable resistance, anampéremeter, a sort 
of Brillouin’s commutator, a Varley galvanometer, 
and an induction box, with a primary coil standing 
on end, and a number of secondary coils arranged so 
that the mutual induction is the same for all of 
them. The respective iron wires to be tested are 
all wound on a former kept for the purpose. As 
regards hysteresis and the losses it causes in alter- 
nate current work, the angie of lag method and the 
calorimetric method have been employed severally 
by Messrs. Ferraris, Ayrton, and Cardew for trans- 
former tests ; also a third method taking curves of 
current and pressure, which Professor Ryan has 
successfully used after Joubert’s example. Mr. 
Swinburne argues that the losses in tranformers 
can be divided into the loss in the copper, which 
varies as the square of the load, and the loss in the 
iron by hysteresis and Foucault currents, which 
remains constant; and that therefore the results 
can be checked. That checking would show in- 
accuracies in the results of the experimenters 
named which would make their tests quite value- 
less. It would be much simpler to measure the 
loss in iron than the loss in a transformer. The 
loss in the copper could be determined as the product 
of the effective current and the square of the resist- 
ance ; as to iron it would be best to determine the 
quality of the irononce forall, andthen theefficiencies 
of all transformers made of it would be foretold. 

The last of the magnetic papers was the report of 
the Committee 


On Mo.ecutaR PHENOMENA ATTENDING THE 
MAGNETISATION OF IRON. 
Professor Barrett performed Dr. Gore’s original 
experiment ; a wire with a long pointer shows when 





heated a contraction at a certain temperature, 
accompanied by a darkening, and on cooling a more 
marked elongation and recalescence, the critical 
temperatures being those at which changes occur in 
magnetic susceptibility ; he also referred to the re- 
searches of Hopkinson, Osmond, Newall, and him- 
self. Sir Frederick Abel regards steel as a carbide 
which becomes decomposed on heating, and which 
recombines at recalescence. M. Osmond calls iron 
below 750 deg. Cent. normal a iron, above 850 deg. 
non-magnetic f iron, the magnetic changes taking 
place between these limiting temperatures ; he 
tinds three critical points in hard steel. The further 
investigation of these problems will probably fall 
to the chemist, who will have to acquaint himself 
with Ewing’s modern magnetism. 


ELECTRICAL OSCILLATIONS. 

Professor O. Lodge abstracted this paper by Pro- 
fessor Trowbridge, of Harvard University. Trow- 
bridge has photographed the oscillatory discharge 
of air condensers by means of a revolving mirror 
making 3000 revolutions a minute; and he also 
placed a Leyden jar within a coil charged by a 
Gramme machine to observe whether a powerful 
magnetic field affected the electric waves. The 
latter has not been found, but will be further 
investigated. As regards the first experiment, 
he concludes that the effective capacity of an 
air condenser depends upon the rapidity of its 
vibrations, 7.e., that its dielectric coeflicient is not 
a constant. This Dr. Lodge—who has made similar 
experiments, as have also Boys and Bottomley— 
questions, as the capacity of the leads had been 
able toproduce something like the observed anomaly, 
or hysteresis. 

Professor Lodge himself followed with a paper on 


ELEctTROSTATIC FORCES BETWEEN CONDUCTORS 
CARRYING CURRENTS. 

Boys had in vain attempted to measure the me- 
chanical effect and also the thermal effect first 
observed by Gregory, who thinks the forces too 
small to be observed. Dr. Lodge pointed to some 
curious conclusions. He thinks that a small electric 
oscillator radiates to a moderate distance with 
greater intensity than terrestrial sunlight ; but it 
must be remembered that if steady sunshine were 
as intense as the intermittent artificial radiation, 
metals would not only get heated by Foucault cur- 
rents, but would send out torrents of sparks to 
contiguous pieces, especially when some period of 
solar vibration happened to agree with their own. 
The energy of i radiation, however, is spread 
over a considerable range of wave length, the 
greatest portion of it being embodied in extremely 
short waves somewhat below the red end of the 
spectrum ; whilst the energy of an artificial radiator 
is embodied in very much larger waves mostly all 
of the same size. 


CoEFFICIENT OF ABRASION AS ABSOLUTE MEASURE 
oF HARDNESS. 

Notwithstanding the varied suggestions we con- 
tinue to determine the hardness of minerals by the 
old crude method of observing whether or not our 
specimen is scratched by certain standards. Pro- 
fessor Trouton hence considers that there may be 
hope for his ‘abrasion coefficient.” It is hardly a 
measure of hardness, and it is not so easy to say what 
it is. Mr. Trouton forms two cylinders of the respec- 
tive materials, and lets them revolve and grindagainst 
one another for a certain time under a definite pres- 
sure ; he weighs: the abraded material and calcu- 
lates the abrasion in absolute measure. 


FivorspaR FoR OptTicaL INSTRUMENTS. 

Professor Silvanus Thompson sent this commu- 
nication ; he did not attend the meeting. The 
paper dwells upon the remarkable advantages that 
colourless fluorspar, which is unfortunately much 
rarer than is generally thought, offers for optical 
instruments. The merit of having discovered its 
low dispersive power and other peculiarities belongs 
to Dr. Abbe. Pressure on our columns has pre- 
vented us from publishing an article on his re- 
searches and the Jena Glass Works; we hope, how- 
ever, to give it in an early issue, Professor 
Thompson has had the good idea of utilising these 
fluorspars for direct vision polariscopes. He com- 
bines two outside prisms of fluorspar with one of 
Iceland spar between, and also dense flints with 
fluorspars. Such instruments are very convenient 
for an examination into dispersion and_polari- 
sation. 


Direct-ReEaDING PHOTOMETER. ; 
Mr. Frederick Varley exhibited ‘‘a new direct- 





reading photometer measuring from unity to infi- 
nity.” It is to bea portable instrument, like the 
modern voltmeter and ampéremeter ; and to permit 
of quick and easy photometric tests not requiring 
any special large rooms. The instrument consists 
of two discs each pierced by two apertures of sem’- 
ring shape, of 180 deg. each, 1 in. wide, placed in 
reverse position to one another, so that if one half- 
ring is opened to its full extent of 180 deg., the 
other half-ring is entirely closed; whilst they 
would both be at 90 deg., or the one at 170 deg. 
and the other at 10 deg. The circumference is, 
however, not divided into 360 deg, but each 
half-circle is divided into 2000 parts, to the right 
and left respectively ; and fractional divisions can 
be read off by means of avernier. The arrange- 
ment for revolving the discs is a modification of 
Fergusson’s paradox. The axis of the one disc is a 
sleeve upon the other; the axes and driving wheels 
of equal diameter, but are cut the one with 100 
the other with 99 teeth. Thus foreach revolution 
of the gearing, the one disc advances, and in this 
way the positions are changed. If now the rings 
receive unequal illumination from the lamp to be 
tested and the light standard, the rings are adjusted 
until the shadows become equal ; then the ring pro- 
portion indicates the intensity proportion, provided 
that integration by sensibility is the same as if 
continuous light beemployed; apointnot proved yet, 
as Sir William Thomson reminded the audience. 
The shadows are produced by cones arranged in 
such a manner that the two shadows form a disc 
anda ring round it, easy to compare. The discs are 
rotated by means of a a wheel. In the discus- 
sion, Professor Fitzgerald quoted a fine paradox, 
not due to an Irishman, he added: It has been 
calculated that if all the solar energy could be 
utilised, each square metre of the earth’s surface 
would afford sustenance to ten individuals, so that 
‘*there would be so many people that there would 
not be room for any one.”” Dr. Lodge mentioned 
that the flickering of light may produce physiolo- 
gical colours, as has been observed in Germany. 
We have not been able to notice all papers, espe- 
cially not Professor Fitzgerald’s contributions. 
Professor Fitzgerald is most popular in Section A ; 
his papers always concern abstruse problems : 
kinetic stability with magnetic forces, diffusion of 
motion (vortex filament ether), an episode in the 
life of J (Hertz’s solution of Maxwell’s equations) — 
but he clothes his remarks in the plainest language 
possible and endeavours to give the very essence. 
Abstracts would be of little benefit. Our report 
has, moreover, already assumed unusual dimensions. 


CHEMICAL PaPERs. 

The Chemical Section B was comfortably esta- 
blished in the Philosophical Hall, which possesses 
a fine lecture theatre, and which also contains a 
museum strong in geology and natural history. As 
usual the secretaries, and especially Mr. Bothamley, 
of the Yorkshire College, exerted themselves to 
arrange excursions to works in Leeds and the district. 
Sometimes these excursions became too popular, 
and instead of the chemists expected a mixed 
crowd of ladies and gentlemen assembled, so that 
the visits became more hurried than usual. If 
the excursions start after the completion of the 
sectional work, that is rarely before three, the 
time is mostly too short; and if before, officers and 
members of the sections may be prevented from 
attending. To meet this and other inconveniences, 
the secretaries of the Chemical Section, headed by 
the recorder, Dr. Foster Morley, have proposed 
to the Council to commence the sectional sittings 
every morning at ten, and to hold the daily meeting 
of the sectional committees, which now are sum- 
moned for ten o'clock, after the business of the 
section has been disposed of. Unfortunately the 
proposal does not appear to find much favour ; and 
one must admit that it has two sides ; for instance, 
it would, or should, retain the chief members of 
the section. 


PriEsTLEY, CAVENDISH, AND LAVOISIER. 

In his presidential address, Professor Thorpe, 
F.R.S., broke a lance, a final one he seemed to 
think, for Priestley, the discoverer of oxygen, and 
for Cavendish, the discoverer of the composition of 
water, against Lavoisier and his newest champion, 
M. Berthelot, the perpetual secretary of the French 
Academy. The theme was suggested both by the 
connection of Priestley with Leeds, and by M. 
Berthelot’s recent publication ‘“‘ La Révolution 
Chimique.” Dr. Joseph Priestley was born at 
Fieldhead, six miles from Leeds, in 1733; and in 
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1767 took up his abode at Leeds. In spite of his 
poverty and certain natural disadvantages of manner 
and speech, he obtained great influence in dissenting 
circles, was offered and took charge of the Mill Hill | 
Chapel in Leeds, wrote his ‘‘ History of Electricity,” 
and living near a brewery, he became interested 
in ‘‘ fixed gas,” carbonic acid, and thus through an 
extraordinary succession of discoveries became the 
Father of Pneumatic Chemistry. Professor Thorpe 
trusted that he would not be accused of having 
been actuated by what Herbert Spencer terms 
‘the bias of patriotism.” Yet the reader of the 
tirst pages of his address might fancy so. Priestley 
is credited with having discovered oxygen on 
August 1, 1774, by heating red oxide of mercury ; 
yet we have no record previous to 1775, and thus 
Lavoisier’s claims to simultaneous discovery might 
stand. But now Professor Thorpe proves, by 
quoting from M. Berthelot himself, that Lavoisier, 
in his own laboratory notes, speaks of having re- 
peated with his friend, Trudaine de Montigny, 
who died in 1777, Priestley’s experiments, and 
of having obtained ‘‘l’air déphogistique” of 
Priestley. It is historical that Priestley visited | 
Paris in October, 1774, and spoke of his dis- 
covery in Lavoisier’s own house, when all the 
scientists of Paris listened with surprise. There | 
remains thus only Scheele as a rival discoverer of 
oxygen. On the other hand, it must be acknow- 
ledged that the burial of the ‘‘ phlogiston”’ theory 
of Becker and Stahl, which, roughly speaking, | 
stated that all bodies consisted of phlogiston, which 
was expelled by combustion, and the calx, the 
oxide, which was regarded as the truly elementary 
constituent, is chiefly due to Lavoisier and his 
‘*'Praité Elementaire de Chimie,” of 1789, the year 
of the Revolution. For Priestley, though gene- 
rally prone ‘‘to embrace the heterodox side of 
every question,” adhered to the phlogiston theory, | 
and saw no reason to adopt the new doctrine long | 
after Lavoisier’sdeath. Both President Sir Frederick 
Abel and Professor Thorpe alluded to the services 
of Priestley as was fitting on this occasion ; neither 
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referred to his end. The same French Revolution | times it is free fire, and sometimes fire combined 
ruined both Lavoisier and Priestley ; Lavoisier was | with the earthy element ; it explains causticity and 
guillotined as an enemy of the Revolution. Priestley non-causticity, transparency, and opacity, colours, 
rotested in his fourteen letters against the bom-| and absence of colour. It is a veritable Proteus.” 
Senki wrath of Burke’s ‘‘ Reflections onthe French | But as Professor Thorpe demonstrates, he re- 
Revolution ;” was mobbed at Birmingham, where nounced one fetich for another, and was then under 
he hail lived since 1780; had to withdraw from the thraldom of ‘‘le principe oxygéne ;” and it is 
the Royal Society after many more distinguished | clear from the minutes of the French Academy, 
researches than we have mentioned, and died) which M. Berthelot cites, that such experiments as 
in Pennsylvania, 1804. Lavoiser describes could never have enabled him to 
Professor Thorpe further stands up for Caven- | conclude that ‘the weight of water formed could 
dish, the true and first discoverer of the non- not be other than that of the two gases.” 
elementary character of water. In 1839 the Rev. 
Vernon Harcourt, as president of the British Asso- , 
ciation meeting at Birmingham, vindicated Caven- 
dish's rights. The attack then, as now, came from 
the perpetual secretary of the French Academy, 
Arago, who, however, did not battle for his 
countryman Lavoisier, but for James Watt, a foreign 
member of the Institute. The ‘‘ water contro- 
versy ” has exercised the whole scientific world. M. 
Berthelot for the first time puts forward Lavoisier’s 
claims, may be, because he had to write the ‘‘ Eloge” 
on Lavoisier on the centenary of the French Revo- 
lution and of ‘‘ La Révolution Chimique.” There 
would have been no controversy if Cavendish had 
at once, in 1781, published his classical experiment 
on the combustion of two volumes of hydrogen— 
‘‘the inflammable air from metals”—and oxygen 
to water, but as he observed that the water formed 
was sometimes acid, which led to the discovery of 
the composition of nitric acid, he continued his re- 
searches. Priestly attempted to verify Cavendish’s 
experiments, but he failed because in those days 
there was no sharp distinction between the various 
inflammable airs, such as hydrogen, coal gas, sul- 
phuretted hydrogen, ether vapours, &c. However, 
he communicated with Watt, who began to theorise 
and wrote a letter to be read in the Royal Society, 
hence the Watt claims. Lavoisier in those days 
had a keen understanding of the hopeless anomalies 
of the phlogiston theory. ‘‘ Sometimes,” he says, 
‘*phlogiston is heavy and sometimes not ; some- 


Tue TEACHING oF CHEMISTRY. 


The report of the Committee on the Methods 
of Teaching of Chemistry, drawn up by Professor 
Dunstan, gives a brief outline of the noteworthy 
features in the regulations of the various examina- 
tion boards, with members of staff and recent 
examination papers, preceded by some very 
sensible considerations and recommendations that 
the respective boards and authorities would do 
well to study and adopt. . The report thus forms an 
instructive and valuable document. Among the 
institutions dealt with, we may mention : Oxfora 
and Cambridge School Examination Board, Univer- 
sities of Cambridge, Edinburgh, Glasgow local 
examinations, Durham and Victoria Universities, 
College of Preceptors, Science and Art Depart- 
ment, Intermediate Education Board for Ireland, 
civil service of India, Woolwich and Sandhurst, 
engineer students Her Majesty’s dockyards. At 
Cambridge and Oxford chemistry has no repre- 
sentative of the examinations board ; the Durham 
Proficiency in General Education includes only 
elementary mechanics, no experimental science ; 
the Irish Board, upon which devolves the examina- 
tion of most public schools, makes chemistry and 
natural philosophy optional, and grants 5)0 marks 
for each, 1200 for Latin and Greek each; the 
engineer students are examined in ‘‘ very elemen- 
tary physics and chemistry,” to which are allotted 
100 marks out of 1950 total. The Committee are 
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strongly of the opinion that the one short examina- 
tion should be supplemented by periodical inspec- 
tion of the teaching. Insufticient attention is paid to 
problems designed to develop the powers of obser- 
vation; and questions about properties and modes 
of preparations prevail, and further purely formal 
defnitions of atomic weight, molecular weight, 
water of crystallisation, acid, base, &c. Many, 
if not most of these cannot be defined; hence 
the student is encouraged to learn by rote 
certain forms of words, and this leads to a pernicious 
unscientific way both of teaching and of learning. 
The Committee also regret that references to 
organic chemistry are generally excluded, though 
elementary organic chemistry can be made the 
basis of excellent training in scientific methods. 

Sir Henry Roscoe's paper “ On Recent Legisla- 
tion as Facilitating the Teaching of Science” does 
not call for special notice in our columns as we 
have so frequently dealt with the subject. The 
town clerk of Leeds, Sir George Morrison, thought 
the Technical Education Bill the worst drafted 
Bill he had ever read, and objected to having the 
municipalities placed under the foot of South Ken- 
sington. Sir Henry assured him that the Science 
and Art Department had no desire to interfere with 
local authorities, whom, on the contrary, they wished 
to consult. 


DEVELOPMENT OF THE CoaL Tar CoLouR 
INDUSTRY, 


Dr. Perkin, F.R.S., the pioneer of the coal tar 
colour industry, to whom we are indebted for the 
discovery in 1856 of the first aniline dye, the mauve, 
and manifold distinguished researches, reviewed 
the development of this industry since 1882. In 
that year Sir William Siemens, as president of the 
Southampton meeting, had spoken of what now, in 
view of the wonderful development and refinement 
of manufacturing processes, may be called the 
ancient history of aniline dyes. Dr. Perkin brought 
the review up to date, treating mainly the constitu- 
tion of the compounds. It was imposssible to enter 
into the technical details, but Dr. Perkin was able 
to exhibit what science had accomplished, and the 
specimens which the ‘‘ Badische Aniline und Soda 

abrik” had sent formed a really magnificent dis- 
play. We must confine our report to a few sentences, 
as it would be of little service to sketch the consti- 
tutional formule, which are mostly of very respect- 
able dimensions. There is little speculation now in 
this field ; most of the dyes are synthetically built 
up, and the investigators introduce groups to form 
new combinations for definite purposes. Among 
these synthetical formations are the various phenyl 
methanes; the phthaleins, including coerulein, 
gallein, fluorescein, and rhodamine. The latter two 
give fluorescent solutions and the sheen of silk 
dyed with them is beautifully lit up with a ver- 
milion fluorescence. The alizarines have made 
steady progress as substitutes for indigo, which 
they are said to equal in fastness; their shades 
of grey and green, down to black, require a 
chromium mordant, as do also the gallocyanines 
and cognate bodies. The manufacture of azo 
colours has attained enormous proportions. The 
Congo reds, ‘‘substantive” colours, which do not 
require any mordant, date from 1885, and are 
derived from diazobenzidene. The value of the 
annual production Dr. Perkin considered difficult to 
estimate. In 1882, it was thought to be 3$ million 
pounds ; there has been an enormous increase since 
then, but also a compensating reduction in the 
prices. Germany is still holding the first place in 
the market, but the competition of Swiss, French, 
and English manufacturers is steadily increasing. 
In German colour works, every step of the manu- 
facture is watched by skilled scientific chemists, 
and the results of this scientific method Dr. Perkin 
deems worthy of the most serious attention of 
English manufacturers, This remark was re-echoed 
by Sir Frederick Abel and Professor Armstrong, who 
emphasised the necessity of well-equipped labora- 
tories both for technical institutions and works. 

Mr, William Thomson, F.R.S.E., of Manchester, 
contributed two papers. As regards the first, 


Unpurnep GaskEs oF Gas Stoves AND BURNERS, 
Mr. Thomson had originally attempted directly 
to determine the amount of monoxide, which every- 
body knows is a dangerous poison ; but this proved 
to be beset with too many difficulties, and the ex- 

eriments refer to the determination in the com- 
ation gases of unburned carbon and hydrogen, in 
The flue gases 


whatever form they may exist. 








were passed through two [J tubes filled with sul- 
phuric acid ; then through two similar tubes con- 
taining soda lime ; these would absorb water and 
carbon dioxide, leaving hydro-carbons, hydrogen, 
and carbon nionoxide to pass through a red-hot 
glass tube filled closely for 15 in. with copper oxide. 
The coal gas employed was previously dried, and 
side by side with the experiment were determined 
the water and carbon dioxide present in the air. 
The only burner in which perfect combustion was 
effected was in paraffin oil lamps when the flame 
was not turned on full; when the flame was turned 
on full, unburned gas was liberated to the extent 
of twelve parts of carbon and three parts of 
hydrogen for every 1000 parts of carbon completely 
burned. The next nearest approach was in an 
Argand burner, also when not turned on full ; 
no carbon and only .25 of a part of hydrogen 
escaped then, whilst the fully turned-on burner 
let escape .1 part of carbon: and 2.5 of hy- 
drogen. Next in point of perfect combustion 
ranks Bray’s ordinary flat flame burner; here 12 
carbon and 1 hydrogen escape. Heating stoves 
gave much less satisfactory figures, one with three 
luminous flat burners discharged 97 C and 12H; 
eight Bunsen burners playing in a Fletcher stove 
on fancy ironwork, 146 C and 7 H; twenty Bunsen 
burners heating asbestos projecting from a fireclay 
brick, 57 C and 20 H; and a stove in which the 
burned gases rise to the top of an iron chamber 
filled with pipes (through which cold air is passed 
to be heated), and from the bottom of which the 
gases escape after having considerably cooled, 
discharged 226 C and 28H. Smoke particles 
were not observed in any of these cases, but they 
would not affect these figures, nor would acetylene 
and ethylene. The combustion in cooking stoves 
should carefully be inquired into for sanitary 
reasons. As to the carbon monoxide, Mr. Both- 
amley had, like German observers, only been able to 
determine four parts in 10,000, and not two parts ; 
and Professor Dixon mentioned that he had been 
unable to determine this gas in coal mines, until 
he caused explosions in boilers. 
Mr. Thomson’s second paper was on the 


VULCANISATION AND Decay oF INpIA-RUBBER. 

For ordinary vulcanisation, india-rubber and 
sulphur are mixed and heated to a high tempera- 
ture when chemical combination takes place. The 
cotton, wool, or silk of waterproof garments do 
not permit of high temperatures ; they are hence 
vulcanised in the cold, wetted with a solution of 
five or ten parts of chloride of sulphur in 100 parts 
of carbon bisulphide, and gently heated to evaporate 
the excess of the ingredients. Here it is generally 
believed that the sulphur of the sulphur chloride 
combines with the rubber and produces vulcanisa- 
tion, whilst the chlorine passes away as hydro- 
chloric acid. Mr. Thomson thinks, however, that 
the chlorine, more than the sulphur, produces vul- 
canisation, because he found 6.5 parts of chlorine 
in combination with the rubber for every 2.5 parts 
of sulphur present partly in the uncombined state. 
Since the yellow protochloride of sulphur is better 
adapted for vulcanisation than the dark coloured 
chloride, which produces over - vulcanisation, he 
argues that the higher chlorides in the latter would 
break up more easily, but that it is the chlorine 
which enters into combination. This excess of 
chlorine he also found in the india-rubber sub- 
stitutes with which india-rubber is largely adul- 
terated. These substitutes are obtained by treat- 
ing vegetable oils, such as rape and linseed, 
with the mixture of chloride of sulphur and 
bisulphide of carbon ; the oil is converted into 
a solid substance resembling india-rubber, but 
much more brittle. Mr. Thomson analysed three 
samples, among which were a ‘‘special” and a 
‘*spongy”’ substitute. Such substitutes contain 
considerable quantities, up to 20 per cent., of oily 
matters soluble in ether, which by some manufac- 
turers are regarded as injurious, but which, in Mr. 
Thomson’s opinion, act as preservatives as they 
prevent oxidation ; this he concludes from observa- 
tions in incubators in which samples were heated 
to 150 deg. Fahr. for several days. Copper salts, 
it is known, exert a most injurious influence upon 
rubber ; and as copper salts are sometimes used 
for dyeing cloths serving for waterproofs, these 
waterproofs become deteriorated and _ harden, 
though the amount of copper present is quite 
minute, Oily rubbers are particularly liable to 
destruction in this respect, because the oil dissolves 
copper. Professor Dewar observed accidentally 








that warm copper plates, in contact with rubber, 


tended to destroy the rubber. The effect might be 
due to the power of the copper of conducting heat 
more rapidly to the rubber, or to some direct action 
of the copper. Mr. Thomson believes the latter ; 
he placed discs of copper, platinum, silver, and 
zine upon rubber, and heated them in the incu- 
bator ; under the copper the rubber became quite 
hard, under the platinum slightly so, whilst silver 
and zinc had no effect. The copper seems thus to 
exercise an oxidising effect upon the india-rubber. 


THE IGNITION OF ExpLostvE GaAsEous MIxtTUREs. 


Dr. G. S. Turpin, of Cambridge, has commenced 
a thorough investigation of ignition problems, and 
gave the results of his experiments concerning 
mixtures of carbon bisulphide with oxygen and 
other gases. He médified an apparatus originally 
proposed by Mitscherlich in 1877, and improved by 
Mallard and Le Chatelier. The mixtures are passed 
through a water valve into a heated and exhausted 
bulb. Davy, the earliest investigator in this field, 
observed that slow combustion goes on at tempera- 
tures considerably below that at which the mixture 
takes fire. This seemed to point to a discontinuity 
between gradual combustion and ignition proper, 
and led to the recognition of a temperature of igni- 
tion. Dr. Turpin finds that such a discontinuity 
really exists in some cases; whilst in others, 
especially in mixtures containing a large pro- 
portion of inert gases, there is a perfect grada- 
tion from slow combination, lasting many seconds, 
to instantaneous combination, accompanied by 
a bright flame. The discontinuity seems due 
to the fact that the slow combustion raises the 
temperature of the gases above that of the 
bulb ; and in accordance the ignition temperature 
is higher in a narrow tube than in one of large 
diameter. This slow combination, however, alters 
the composition, which has an opposing effect ; 
sometimes this change of composition brings about 
extinction, unless the combustion is rapid at 
the beginning. With carbon bisulphide CS; the 
slow combination begins at 100 deg. C.; it is 
attended by the production of a reddish-brown 
solid, which contains both C and 8S, and of a fine 
smoke; sulphuric anhydride SO, is formed in abun- 
dance, but no COs nor CO. The temperature of 
ignition is lowest for mixtures with large excess of 
oxygen ; the additions of nitrogen and carbon di- 
oxide, and particularly of SOs raise it distinctly 
as the following figures indicate: CS; +10 Os, 
160 deg. ; CS;+5 O,+5 No, 175 deg. ; CS;+ 
2 03+8 N;, 290; CS;+50,+5CO,, 175 deg. ; 
CS,+50,+5S80,, 260. The effect of pressure is 
complex. The general effect of rarefaction is to 
lessen the discontinuity whilst raising the tempe- 
rature of ignition, owing to the smaller fre- 
quency of molecular encounters at low pressure. 
On the other hand, the extinguishing power 
of SO: was found to be much diminished by 
rarefaction ; and as SO, is formed during the slow 
combustion, this effect opposes the former, even 
when no SO, was present originally. Thus the 
mixture CS: + 10 O, ignites at 160 deg. under a 
pressure of 760 millimetres after a delay of one or 
two seconds, and under 300 millimetres pressure 
at 155 deg. after a delay of 15 seconds. 


Rate OF Expiosion oF HyDROGEN AND CHLORINE. 


Professor Dixon, F.R.S., has several times 
already contributed papers to the British Associa- 
tion on rates of explosion in the dry and moist states. 
For the continuation of his work he was anxious to 
have really long glass tubes, something like 150 ft. 
if possible. But he found he had been too ambitious. 
He mentioned his wish to a glass manufacturer in 
Manchester. The manufacturer did not give a 
direct answer but took him round his works. When 
Dr. Dixon repeated his question, whether he would 
supply glass tubes of such length, he made him do 
another round; and after the completion of 
a third round, he remarked that Dr. Dixon 
would now himself know that there was 
no possibility of making such glass tubes on his 
works, Glass tubes are hardly ever supplied in 
lengths of more than 14 ft. Another manufacturer, 
however, thought he could furnish tubes of 40 ft. 
length, and in due time sent word that two such 
tubes were ready, if Dr. Dixon would take them 
away. This was a difficulty for which Dr. Dixon 
was not sufficiently prepared ; however, the tubes 
were finally tied to a ladder, transported and sus- 
pended in the corridors of Owens College ; they were 
cemented together by means of melted chloride of 
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mercury, which is far preferable to plaster-of-paris 
for such purposes. Lead pipes could not be em- 
ployed, as the chlorine attacks the lead, especially 
if any tin be present, which is always found even in 
so-called pure lead. The experiments do not as yet 
indicate much difference for the rate of explosion of 
dry and moist mixtures of hydrogen and chlorine ; 
the means were in metres per second, 1795 for dry 
mixtures, 1770 for moist. 


Some Points ON THE ANALYSIS OF Fats. 


Mr. T. Lewkowitsch, Ph. D., F.C.S., F.I.C., 
of Leeds, made an interesting contribution to 
one of the most difficult branches of analytical 
chemistry. Before entering upon the original part 
of his paper, the author briefly reviewed the exist- 
ing methods for the analysis of fats. He showed 
that the estimation of glycerine in fats is most 
exactly carried out by the method he proposed some 
time ago, viz., by the combination of ether-alcohol 
extraction with the so-called acetic method. The 
fatty acids, the other constituents of the fats and 
oils, can be estimated accurately only as far as their 
totalamountisconcerned ; butthe analytical methods 
at our disposal do not allow yet of the mixtures of 
fatty acids—belonging to different series and vary- 
ing with the nature of the fat or oil—being com- 
pletely resolved into the individual acids. The 
chemist, therefore, has to rest satisfied with an ap- 
proximate qualitative and quantitative determina- 
tion. The growing adulterations of fats and oils, 
almost developed into a fine art, especially in 
regard to butter, forced the chemist to invent new 
methods. The author showed by means of a 
table how the fatty acids may be subdivided, 
and how far the methods proposed by Kétts- 
dorfer, Hehner, Reichert, von Hiibl, and Hazura, 
allow us to estimate them and thus to lay down 
certain figures, with the aid of which we are 
able to get an insight into the nature of fats and 
oils and determine the adulterations of those more 
commonly used. The detection and estimation 
of the last series of fatty acids—No. 4 of the table, 
which are the chief constituents of castor oil-—has 
lately been proposed by Benedikt. This method 
is based upon the principle that only hydroxy- 
lated fatty acids on being heated with acetic anhy- 
dride take up the radical of acetic acid, whilst non- 
hydroxylated acids remain unaltered. Mr. Lewko- 
witsch has proved, however, that acetic anhydride 
reacts on all fatty acids, so that Benedikt’s method, 
in the shape he proposed, must lead to wrong 
results. He retains the reagent, however, and 
uses it to detect the presence of hydroxylated 
fatty acids, and to determine the amount of 
‘Sacetyl” which has entered into the fatty acids. 
Mr. Lewkowitsch’s table divides the fatty acids 
into A, soluble in water; B, insoluble ; B again 
into (a) saturated, (b) unsaturated, the latter belong- 
ing to the series 1, CnH.n— 20, ; 2, CnH-n—,02; 
3, CnHon — ,O2; 4, CnHen—,O, (OH). 


THE WATER OF THE SKAGERACK. 


Dr. O. Petterson, of Stockholm, gave a brief 
but interesting account of ‘‘ Recent Investiga- 
tions on the Gases held in Solution by the Sea 
Water of the Skagerack.” As the north and east 
of the North Sea are little explored, an expedition 
was started early last winter to take as many 
simultanecus observations as possible on various 
cross-sections from the south of Norway over to 
Denmark and Sweden. Although the expedition 
was private, the Navy granted two steamers ; and 
five vessels steamed out in February last with 
many observers and suitable apparatus on board. 
Among the leaders were Dr. Petterson and Mr. 
G. Ekman, son of the late Professor Ekman, whose 
water bottle was used for taking water samples. 
This water bottle consists of two cylindrical vessels, 
the upper containing clockwork todrop at the 
proper moment the real water bottle which then 
fills on rising. At the same moment a Negretti 
and Zambra thermometer is tilted, and after- 
wards indicates the temperature at the respective 
depths, On board sealed exhausted glass tubes 
have their drawn-out ends dipped into the water 
bottle ; the points are cut off under water by 
means of special scissors of Dr. Petterson’s, and 
the water now rushes into each tube under lively 
effervescence, most of the gases dissolved in the 
water becoming free, since the tube had been 
exhausted. Each tube is then sealed again and 
placed in a box for analysis on shore. There the 
drawn-out end is inserted in a calibrated tube, the 
point again broken off, and the gas already liberated 





or expelled by heating analysed, oxygen being 
determined by means of pyrogallic acid, carbonic 
acid by potash, and nitrogen calculated from the 
difference. The alkaline character of the sea 
water renders the determination of the carbonic 
acid difficult ; acid has to be added and the gas 
swept by a current of hydrogen and collected under 
diminished pressure in an apparatus especially de- 
signed by Dr. Petterson. On the average the sea 
water contains in one litre 13 cubie centimetres of 
nitrogen, 7 of oxygen, and 47 of carbonic acid. 
These figures vary, particularly in fiords. A fiord 
near Gothenburg has at its head a depth of 130 
metres, and further out comes a ridge at 40 
metres water depth; in the inner basin only 
3 c¢.c. of oxygen were found, but 52 of car- 
bonic acid. This increase of carbonic acid and 
decrease of oxygen may be due to animal respira- 
tion ; cod and sharks are caught there in winter. 
There is also a difference for winter and 
summer ; in winter the water at the bottom of the 
inner basin is cold, in summer the warm water flows 
over the ridge, and produces a temperature higher 
than the average corresponding to that depth. Dr. 
Petterson mentioned that except a few molluscs no 
animal life had been found in the Mediterranean at 
a depth of 1000 metres, where the Bay of Biscay 
was still well populated ; this he was inclined to 
connect with the volcanic character of the sea 
bettom and the exhalation of poisonous gases. About 
35 grammes of salt are found in a litre of North Sea 
water. This also varies with the season—one lady 
observer is inquiring into these relations—and 
there seems to be a decrease in the salinity since the 
time, fifteen years ago, when Professor Ekman took 
his observations. There may be a connection 
between this salinity and the occurrence of fish ; 
herrings are now caught on the Swedish coast, but 
the fishermen seem to believe in a periodicity and do 
not expect to find herrings there for more than 
twenty years. 

Several other interesting papers were brought 
before the Chemical Section, but the demands on 
our space prevent us noticing them. 


CarpiFF MEETING. 
The meeting of the British Association for 1891 
will be held at Cardiff, commencing on August 19. 
Edinburgh will be the scene of the 1892 meeting. 








THE UTILISATION OF NIAGARA. 
No. IT. 

Tue life history of Niagara has been the subject 
of many papers, and in the volumes of ENGINEERING 
several theories have found expression from time 
to time. The most novel, perhaps, was that in 
the issue for March 22, 1889, wherein there was 
reviewed a paper read before the American Institute 
of Mining Engineers by Mr. Julius Pohlman, of 
Buffalo, N.Y., U.S.A., explanatory of his theory 
of geological changes, based upon discoveries 
of old river beds in making excavations on the 
Teft Farm near Buffalo. The line of argument 
followed by the author of that paper places the 
Falls of Niagara among geologically recent events, 
and regrets the assumption of their having existed 
ages ago at Lewistown, and of their having gradually 
cut their way back to where they now are, an 
operation requiring, according to Sir Charles 
Lyell, about 35,000 years. 

This great wonder of the world is claimed by two 
English-speaking nations, who have joined hands 
in protecting it, so far as its wonderful beauty is 
concerned, by inclosing it in large pleasure grounds 
on both banks of the river. To do this, so far as 
the United States were concerned, the land re- 
quired, including Goat Island, was purchased at high 
prices, and the factories that stood on minor islands 
between Goat Island and the American shore, were 
destroyed. In thus securing to the public for ever 
the free enjoyment of what before could only be 
seen by payment of high fees for admission, the 
earliest examples of the use of the stream for power 
were swept away. 

When writing the history of some of the lakes 
and streams that have, in recent times, been 
utilised to furnish power to great cities, it has 
been easy to trace their changes through perhaps 
2000 or more years. But in the New World what 
we see now was looked at by civilised eyes for the 
first time only a few hundred years ago. In 1697, 
Father Hennepin—as F. Louis Hennepin was called 
—returned from a visit to America to write his 
book entitled ‘‘A New Discovery of a Vast Country 





in America, extending above 4000 miles between 
New France and New Mexico, with a Description 
of the Great Lakes, Cataracts, Rivers, Plants and 
Animals, also the Manners, Customs, and Languages 
of the several Native Indians, and the Advantages 
of Commerce with these different Nations, &c. 
Dedicated to his most Gracious Majesty William 
III., King of Great Britain, &c.” When Father 
Hennepin related how he stood in 168— with his 
companions on the bank of Niagara River, and 
gazed upon the great Fall as it then existed, he 
figured either what he had seen or what he then 
remembered having seen. His picture gives no 
indication of the horseshoe form of one of the Falls. 
He illustrates and describes two straight-breasted 
falls with an island between them, and a third fall 
dashing over the cliff at right angles to what is now 
called the Horseshoe. This is described as a third 
fall, for he says: ‘‘This wonderful downfall 
is composed of two great cross-streams of water 
and two falls with an isle (Goat Island) sloping 
along the middle of it,” and again he says that 
‘* From the end, then, of this island it is that these 
two great falls of water, as also the third, but now 
mentioned, throw themselves, after a most sur- 
prising manner, down into a dreadful gulf 600 ft. 
and more in depth. I have already said that the 
waters which discharge themselves at the cascade 
to the east fall with lesser force ; whereas those to 
the west tumble all at once, making two cascades, 
one moderate the other violent and strong, which 
at last make a kind of crotchet or square figure 
falling from south to north and west to east.” . .. 
‘* Betwixt the Lake Ontario and Erie there is a 
vast cadence of water which falls down after a most 
surprising and astonishing manner some 600 ft. 
. . . The waters which fall from this vast height 
do foam and boil after the most hideous manner 
imaginable, making an outrageous noise more 
terrible than that of thunder, when the wind blows 
from south might be heard for 15 leagues.” He 
gives a width of one-half to one-quarter of a league. 
He offers no description of, nor does he show, 
the upper rapids as we now know them, and he 
figures a large mass of rocks at the lower end of 
Goat Island, these rocks rising much above the rest 
of the island. The present height may be taken as 
162 ft., and the upper rapids as about 52 ft., 
making 214 ft. in all. The height given by 
Hennepin as 600 ft. may have been a guess only, 
or the fall plus the depth of the pool into which it 
falls; the narrowness of the fall as compared to the 
height suggests some inaccuracy, but this height 
and width are deceptive. As for height it will be an 
interesting research to determine the standard that 
was used as a foot in this statement of dimensions 
in 1697. 

It is quite recently that the rate of change in the 
position of the Falls has been noted with any 
attempt at accuracy ; and this, the census-taking 
year in the United States, has been selected as the 
date of one of the few surveys that mark the 
change and show the erosions. 

The greatness of the cataract and the smallness 
of the changes as compared to the total mass, make 
the changes scarcely perceptible to the most careful 
observer, with the exception of a few noted alter- 
ations such as the fall of Table Rock on the Canadian 
shore in recent years, and the washing away of 
islands that were not very long ago visible in the 
midst of the foam of the upper rapids. The yearly 
change is not perceptible. Many old persons, who 
have spent their days at Niagara, can point to but 
few marked changes indicating a scone of the 
Falls, yet such recedence has been going on at the 
rate of not less than 9 ft. each year at one part of 
the Horseshoe Falls. This is the average erosion 
occurring during the interval elapsing between 
two sets of observations ; the result of the more 
recent survey by Mr. John Bogart will soon be given 
for publication, and will be noted when received. 

While Father Hennepin’s drawing of the Falls 
of Niagara shows a frontage very unlike what is 
seen to-day, its main features were vouched for 
some years later. Henry Popple’s maps of the 
British Empire in America, published in 1733, are 
referred to by a still later observer. One Peter 
Kalm, a Swedish gentleman travelling in North 
America, wrote a long letter on the subjecttoa friend 
in Philadelphia. This letter, given in full in the 
January number of the Gentleman’s Magazine for 
1751, dates from Albany, New York, September 2, 
1750, and makes reference to Popple’s maps. We 
find on one quite a large picture of the Falls (see 
Fig. 2, page 450), and this picture repeats the 
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three falls; two of these, each of the same width, 
are on either side of the island (Goat Island), while 
the third, a distinct and remarkable fall, is driven 
by an obstructing rock on the Canadian shore of 
what is now called the Horseshoe Fall, crossing the 
main fall at right angles to it. 

Under this cross-fall Kalm says people could once 
pass between the water and the rocks. But he was 
told by the French officers stationed there that this 
rock had tumbled over some years before, and his 
picture shows two falls only, which, he says, were 
at that time nearly of the same width. He adds 
that the whole breast of the two falls makes, with 
the island in the middle, a curve like a horseshoe ; 
this curve is shown as slight in his drawing, and is 
in no way to be confounded with the horseshoe 
shape of the Canadian fall of to-day. Fig. 3 gives 
the Falls as seen by Kalm. 

As for the height of the Falls, Kalm comments at 
some length on Hennepin’s estimate, having made 
an effort to get at the exact facts of the case. It 
seems that Hennepin had earned for himself the 
soubriquet of ‘‘un grand menteur,” who did some- 
times describe as an eye-witness places he never 
saw. But it was well known that he did see the 
Falls, exaggerating, so far as height is concerned, 
what required no exaggeration. The French engi- 
neers give the height of both falls as 137 ft. each 
(presumably French feet), from what was deemed 
reliable authority, though those who attempted to 
measure the height by means of a cord gave it as 
140 ft. to 150 ft. 

Kalm says, ‘‘The river (or rather strait) runs here 
from 8.8.K. to N.N.W., and the rock of the great 
fall crosses it, not at a right angle line but forming 
almost the figure of a semicircle or horseshoe. 
Above the fall, in the middle of the river, is an 
island lying 8.8.E. to N.N.W., or parallel with the 
side of the river ; its length is about 7 or 8 arpents 
(an arpent being 120 ft.)’* An arpent is an old 
French measure of surface of about one acre and 
one rood, ‘‘ The lower end of the island is just at 
she perpendicular edge of the Falls. On both sides 
of the island runs all the water that comes from the 
lakes of Canada,” which he names. 

“The breadth of the fall as it runs in a semi- 
circle” is estimated to be about 6 arpents (720 ft.) 

‘* The island is in the middle of the fall, and from 
it to each side is almost the same breadth. The 
island at its lower end is about two-thirds of an 
arpent” (80 ft.) Goat Island at its lower end, 
measured at the top of the cliff, is about 1150 ft. 
wide. We do not know why Kalm used the 
‘*arpent”’ (square measure) for measure of length. 

The only interest we have in these accounts of 
early travellers, so far as the present inquiry is con- 
cerned, is what they show us as compared to what we 
now have, the discrepancy indicating that great 
changes have taken place in the rocky barrier. 
These accounts further prepare us for the known 
amount of recedence during the years of careful 
survey, beginning with observations made by 
Mr. Blackwell in 1841, and the careful survey in 
the autumn of 1842, when the resident engineer at 
Lockport, Mr. Gibson, and Mr. T. Evershed, the 
originator of the present scheme, accompanied Mr. 
Hall, and established the various monuments to 
aid in future surveys. The survey of the year 1890 
having been now completed, a map will be executed 
which will give in separate lines the actual changes 
that have taken place since 1842. 

The position of Table Rock on the Canadian 
shore, as given in Hall’s map, probably marks 
the site of the great rock which formerly made 
the third cascade, at right angles to the Canadian 
fail. If the whole convex curve of the present 
Horseshoe Falls has, as is most likely, been exca- 
vated since the time of Hennepin’s first obser- 
vation, we can see quite clearly the condition of 
the Falls at that time. The breast of the American 
falls, and the then breast of the Canadian falls, 
would be of about the same width, and they would 
form the crescent shape alluded to by Kalm. All 
these obvervations show that the most rapid wear 
occurs on the Canadian side, and the greatest local 
wear is at the centre of the Horseshoe. 

It is not our intention to consider the geology 
of Niagara Falls any further than pertains to the 
matter under consideration. That the Falls have 
receded at a greater or less rate each year of their 
existence, is an accepted fact. The present rate of 
recedence is important, while the character of the 








* Eight arpents x 120 = 960 ft.; the length of Goat 
Island is over 2800 ft., or three times the assumed length. 





rocks influences the engineering problems involved 
in the project now proposed. 

The experts to whom the Evershed scheme was 
first presented, not having studied the rock forma- 
tion of the district, advised lining the tunnel with 
steel. This exceeding cautious advice delayed for 
some years the execution of the plan; the one item 
of cost of lining being the chief, and in fact almost 








| comes what has been called the Niagara shale. This 
| shale, in places from 50 ft. to 60 ft. in thickness, 
|is a very compact slate, which, if protected from 
frost, is hard and durable, and shows no wear where 
subjected, in similar tunnels, to rapidly running 
water. The great chasm below the Falls extending 
down to the whirlpool, shows on its perpendicular 
sides the action of the water rushing over them at 
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the only objection to the scheme, as it promised 
to seriously reduce the profits of those who should 
invest in the enterprise. 

It seems that since the first presentation of the 
plan, observations have been made of the action of 
running water at high velocity over each of the rock 
strata involved in the enterprise. The result is a 
feeling of security in the minds of the engineers 
as to the safety, for the purpose, of an unlined 
channel, wholly in rock of good quality. 

The strata lie in almost horizontal layers ; they 
begin with what is called the Medina sandstone, 
then follows limestone in thin layers, over which 








A.D, 1750 (Gentleman’s Magazine). 


velocities far greater than will obtain in the present 
case. 

The so-called shale, when quarried, does not 
slack on the dump as do most true shales ; it yields 
slowly to the action of moisture and frost, while 
above the shale, limestone of good quality, firm and 
close in texture and free from seams, continues to 
near the surface of the ground, being overlaid by 
earth to a depth of about 12 ft. 

Borings have been made on the property of the 
company, by means of the diamond drill, and the 
solid core of rock has been preserved for record. 
In Fig. 4 we give a sketch of profile of face of 
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cliff at the point where the tunnel will enter the’ 
lower river ; Fig. 5 shows strata at the face of the | 
cliff ; Fig. 6 is a record of drill-hole, on Quay-street | 
lot, near the lower end of the property owned by | 
the company ; Fig. 7 shows the results of a drill- 
hole 8000 ft. back from the face of the cliff. 

The Cataract Construction Company have decided 
to construct a tunnel of 490 square feet section on 
a slope of 7 ft. to 1000 ft., and have settled on its 
form, predicated on the nature of the rocks thrcugh 
which it will be driven. While a circular tunnel 
running full, would be the form that would present 
the least surface resistance to the flow, yet after a 
careful consideration of the subject, they have 
decided on the form shown in Fig. 8. The form 
is rectangular, with a semicircular arched roof; the | 
width of the tunnel is 18 ft., height from bottom at | 
the walls to spring of arch, 19.4846 ft. ; arched roof | 
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9 ft. radius, with the floor concave to a radius of 
41 ft., being 1 ft. deep in the centre. 

The bottom of the tunnel, where it discharges 
into the lower river, will be, perhaps, over 20 ft. 
below average water height, so that when com- 
pleted, only the arched roof will be shown above 
the water of the river. 

While a canal 270 ft. wide, with 10 ft. depth of 
water flowing through it, at the rate permissible in 
an unwalled channel, would be required to convey 
the water from the upper river to the brink of the 
chasm made by the lower river to there develop the 
power now proposed to be applied to useful work, 
the same amount of power, it is assumed, can be 
obtained on the Evershed plan by means of a tunnel 
passing under the town, the sectional area of which 
is only 490 square feet, and in which a velocity can 
be maintained of over 25 ft. per second, 


The country about the Falls is almost a level 
plain on the American side of the stream. A town 
of considerable size has grown up close to the 
cataract, and this year’s census places the popula- 
tion of the town of Niagara Falls at 5500. The 
6000 horse-power developed by the present 
hydraulic canal is barely sufficient to supply the 
factories already established in the town. 

The climate makes Niagara charming at all sea- 
sons. The great attraction to the place being the 
Falls themselves, the town has much the appear- 
ance of a watering-place, with the surroundings 
usual to such resorts. On the Canadian side, hills 
break the monotony of the plain, but the sameness 
is more ruggedly broken by the great river itself. 
The torrent that is slowly wearing the rocks away, 
has carved a chasm so deep and so wide as to make 
the chance visitor step back from its brink when 
first the wonder of the place breaks on his view. 

The great trunk lines of railroad passing east and 
west, and others north and south, give unusual 
railroad facilities, while the navigation of the great 
lakes stops at the property owned by the company. 
Proximity to Canada is proximity to a valuable 
labour supply, as it is from Canada that a good 
class of operatives pass to the States to seek employ- 
ment. Sen Falls is about twenty miles from 
Buffalo, which city, according to a note issued by 
the company, has a population of about 275,000 ; 
of grain receipts, about 100,000,000 bushels annu- 
ally; of lumber receipts, 900,000,000 ft. annually. It 
has 660 miles of steam railway track within its city 
limits, and 70 miles of asphalt pavements giving 
smooth passage for vehicles. There are twenty-two 
main lines of steam railways, giving a daily service 
of 250 passenger trains for exterior communication; 
60 miles of tramways are in operation, and 50 miles 
more are under contract for construction. Over 
60,000 private electric lights are in use, besides 1350 
municipal are lights, costing about 200,000 dols. 
per annum; and 42,000 horse-power by steam is 
used in the factories of Buffalo. 

The returns of the census of 1890 show the city 
of Buffalo to be among the instances of most wonder- 
ful growth. Real and personal property on the 
assessor's books amount in value to 157,512,570 dols. 
or over 30,000,000/., while the statistics of births, 
marriages, deaths, &c., enables the comparison 
between 1879 and 1889 to show in one decade an 
increase of population of 663 per cent.; of wealth, 
89 per cent.; of marriages, a gain of 783 per cent. ; 
of births, 123 per cent., and an increase of births 
over deaths as compared with 1879, of 46 per cent. 

Between Buffalo and the Falls, the town of 
Tonawanda is an active manufacturing centre, and 
all these will be within easy reach of power when its 
transport for 20 miles can be effected economically 
and reliably from such a source as the great Falls 
of Niagara. 





WINDING ENGINE AT THE WINGATE 
GRANGE COLLIERY. 

On page 447 we give two views, illustrating a large 
winding engine recently constructed by the Leeds 
Engineering and Hydraulic Company, of Providence 
Works, Leeds, for the owners of the Wingate Grange 
Collieries, County Durham. This engine has been 
erected at the head of what is known as the ‘‘ Lord” 
pit, which is 110 fathoms deep ; the cages are of the 
** two-decker” build, carrying me tubs of 10 cwt. capa- 
city each, and, therefore, bringing up 2 tons of coal per 
journey, and the engine, when in full work, is poe 
of drawing 1200 tons of coal per day of eleven hours. 

As will be seen by a glance at our engravings, the 
engine is vertical, the winding drum being carried by 
girders immediately over the cylinder ; the distributing 
valves are of the Cornish hand-geared type, and the 
parallel motion of the crosshead is obtained by means 
of parallel levers having their end centres mounted on 
the walls of the engine-house, as shown in Fig. 1. 

The cylinder is 40 in. in diameter with a stroke of 
6ft., and the winding drum is 18 ft. in diameter. The 
brake-wheel takes the from of a flywheel and is placed 
in the centre of the winding drum, being lagged on its 
outside diameter with wood to receive thestrap, which 
may be applied either by foot or by steam power, at 
the discretion of the engineman. 

The general design of the engine is oy and sub- 
stantial, and will be readily unders from our 
engravings without detailed description. The bulk of 
the weight is sustained by massive concrete and stone 
foundations, and the pillars which support the upper 

rts of the engine, along with the struts which run 
|e girder to girder, are securely bolted to the foun- 
dations, thus forming what is practically one compact 
structure, 





On page 446 we give two sections showing some of 
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the leading details of the cylinder and valves ; from 
Fig. 3 it will be seen that the piston is of the hollow 
box section, and that the clearance spaces are reduced 
as much as possible. Fig. 4 shows the valve chest 
and also the valves, which are of the double-beat or 
Cornish class ; the valves on the exhaust side C C are 
inverted, and ,it will readily be seen that by this 
arrangement they serve to balance the steam valves, 
thereby greatly facilitating the handling of the engine; 
steam is admitted to the engine by means of an equili- 
brium valve E, and the two columns connecting the 
upper and lower steam chests, marked respectively A 
and B, form the steam and exhaust passages. 

A safety indicator is attached to the winding drum 
shaft, and the starting levers, and foot and power 
brakes, are all within easy access. The piston is fitted 
with Durham, Churchill, and Co.’s patent rings and 
springs. 





THE INSTITUTION OF CIVIL ENGINEERS. 
Supsects FOR Papers.—Sxssion 1890-91. 


Tue Council of the Institution of Civil Engineers invites 
original communications on the subjects included in the 
following list, as well as on any other questions of profes- 
sional interest. This list is to be taken merely as sugges- 
tive, and not in any sense as exhaustive. For approved 
papers the Council has the power to award premiums, 
arising out of special funds bequeathed for the purpose, 
the particulars of which are as under : 

1. The Telford Fund, left ‘‘in trust, the interest to be 
expended in annual premiums, under the direction of the 
Council.” This bequest (with accumulations of dividends) 
produces 260/. annually. 

2. The Manby Donation, of the value of about 101. a 
year, given “to form a fund for an annual premium or 
premiums for papers read at the meetings.” 

3. The Miller Fund, bequeathed by the testator ‘‘ for 
the purpose of forming a fund for providing premiums or 
prizes for the students of the said Institution, upon the 
principle of the ‘Telford Fund.’” This fund (with 
accumulations of dividends) realises 150/. per annum. 
Out of this fund the Council has established a scholarship 
—called ‘‘the Miller Scholarship of the Institution of 
Civil Engineers”—and is prepared to award one such 
scholarship, not exceeding 40/. in value each year, and 
tenable for three years. 

4. The Howard Bequest, directed by the testator to be 
applied ‘‘for the purpose of presenting periodically a 
orize or medal to the author of a treatise on any of the 

Jses or Properties of Iron, or to the inventor of some 
new and valuable process relating thereto, such author or 
inventor being a member, graduate, or associate of the 
said Institution.” The annual income amounts to nearly 
16/. It has been arranged to award this prize every five 
years, commencing from 1877. The next award will 
therefore be made in 1892, 

5. The Crampton Bequest of 5001., free of legacy duty, 
has been invested in the purchase of 512/. 15s. 11d. 2? per 
cent. consols, and the income arising therefrom is now 
13/. 15s. This trust is for the purpose of founding ‘‘a 
srize to be called the ‘Crampton Prize,’ so that the 
interest of the said legacy shall be annually expended ina 
medal or books, or otherwise . . . . for presentation to 
the author of the best paper on ‘The Construction, Ven- 
tilation, and Working of Tunnels of Considerable Length,’ 
or, failing that, then on any other subject that may be 
selected.” 

6. The balance of the Trevithick Memorial Fund, 
amounting to 100/. 0s. 9d., has been accepted for a perio- 
dical premium to be called after Richard Trevithick. 
This sum has been placed in 103/, 2}? per cent. consols, 
upon which the interest is 2/. 15s. a year. 

The Council will not make any award unless a commu- 
nication of adequate merit is received, but will give more 
than one premium if there are several deserving memoirs 
on the same subject. In the adjudication of the premiums 
no distinction will be made between essays received from 
members of the Institution or strangers, whether natives 
or foreigners, except in the cases of the Miller and the 
Howard bequests, which are limited by the donors. 


List. 

1. The Effect of Internal Stresses in Materials on their 
Powers of Endurance. 

2. The Influence of Wear and Oxidation on the Safety 
and Durability of Metallic Bridges; with estimates of 
the value, in these respects, of (a) increase in the weight 
of the structure, by the choice of other than the lightest 
design ; (b) increase in the dead Joad, by the adoption of 
a heavy description of flooring. 

3. A scheme of Statistical _ aR in uniform headings 
of general application, on the Cost of Maintenance and 
Renewal of the Permanent Way of Railways, with 
examples of the mode of application. 

4. The Design and Construction cf Railway Passenger 
Carriages, having reference to (a) strength and safety ; 
(b) ease and smoothness of motion; (c) durability ; 
(d) moderate dead weight in proportion to the number 
carried ; (ec) facility for entrance and exit; (f) accommo- 
dation and comfort to passengers of both sexes, particu- 
larly in long runs ; (g) provisions for refreshments to avoid 
long eg Fee ; (k) sleeping arrangements. 

5. The Lighting of Railway Carriages by Oil, Gas, and 
Electricity compared. 

6. Electrical Traction for Roads and Railways. 

7. The Design and Construction of Shi ewe. 

8. oe of any new or uliar Types or Appli- 
cations of Mountain Railways, for very steep gradients, 
or other local peculiarities. 

9. The present Condition, Advantages, and Prospects 





of Development of Inland Navigation at Home and 
Abroad 


10. The Setting Out, Boring, and Ventilation of Long 
Tunnels through Rock. 

11. Ship Canals. 

12. The Laying Out and Equipment of River Ports, 
such as Frankfort-on-Main, with reference to improved 
methods of transhipping merchandise. 

13. The Comparative Resistance of Ships of various 
Size and Form, and at varying speeds. 

14. The Comparative Efficiency of different types of 
Marine Engines, or the final work done in propulsion, in 
proportion to the fuel consumed. 

15. The most recent types of (a) Passenger and Mail 
Steamers ; (L) Cargo Steamers ; and (c) War-Ships. 

16. The Relative Merits of Single and Twin Screws for 
Passenger Steamers, Cargo Boats, and Battle-Ships. 

17. Mechanical Propulsion for Lifeboats. 

18. The Cleaning and bree gv 3d of Drainage and Irri- 
gation Canals by Mechanical Means. 

19. The Flow of Water, from land areas of differing 
character, during long-continued drought, and the Floods 
produced thereon by heavy falls of rain in short periods. 

20. Subterranean Water in the Valley of the Thames, 
and its relation to the Supply of London. 

21. Forms and Construction of Masonry Dams for Re- 
servoirs, 

22. Water Meters, and the Sale of Water by Measure. 

23. The Manurial Value of Sewage Sludge and the best 
mode of applying it to the land. 

24. The eifects produced by mixing Crude Sewage 
with Sea or Brackish Water. 

25. Means and Appliances, other than Sewers, for deal- 
ing with the Refuse of Towns. 

26. The Design and Construction of Large Gas- 
Holders. 

27. Mechanical Stoking in Gas Works. 

28. The Design and Arrangement of Electric Supply 
Stations, and of Electric Distributing Apparatus, for 
domestic, trade, and general service in towns, particularly 
as to economy and safety. 

29. The Comparative Advantages of Gas and Elec- 
tricity for Lighting Purposes. 

30. The Application of Electricity to Bleaching. 

31. Appliances and Buildings for Refrigerating Pur- 
D088, 
. 32. Recent Researches into the Molecular Properties of 


teel. 

33. The Effect of Sea-Water on Structures of Steel, 
both stationary and ay * 

34. The Production of Aluminium and its Alloys, and 
their use for engineering purposes. 

35 Gold Quartz Reduction and Amalgamation ; de- 
scription of the various machines, and of their method 
of working. 

36. Electric Mining Machinery for Pumping, Hauling, 
and Coal-Cutting in Mines and Collieries. 

37. The Application of Electricity to Smelting and 
Metallurgical Operations. 

38. The Electro-Deposition of Copper. 

39. The Laying Out of Engineering Workshops. 

40. The Comparative Merits of Triple and Quadruple- 
Expansion Engines. 

41. Friction at different velocities, and the comparative 
value of different Lubricants. 

42. The Utilisation and Distribution of Water Power. 

43. Windmills for Raising Water and for general Power 
Purposes. 

44. The Design, Construction, and Capacity of Blowing 
Fans, with experimental results. 

45. Liquid Fuel Motors and their applications. 

46. The Cost of the Production and Distribution of 
Electrical Energy. 

47. The Distribution and Application of Electric Power 
in towns. 

48. Tools used in the Building of Iron and Steel Ships, 
and in the Construction of Boilers. 

49. Machinery for Shipping and Discharging Coal. 

50. Machine Stoking on Land and at Sea. 

51. The Effect of Galvanising Steel Wires for Ropes ; 
and as to the safety and durability of wire ropes for lifting 
gear as compared with chains. 

52. Electrical measuring Instruments, such as Am- 
meters, Voltmeters, Power Meters, and Supply Meters. 





Water Supp.y or Boston.—Boston has been discussing 
a water supply from Lake Winnepesaukee, 75 miles dis- 
tant, at a cost of nearly 4,000,000/. 

AMERICAN SuRVEYS.—Two appropriations of 8400/. each 
have been made by the United States Congress for 
surveys in North Dakota aud South Dakota. Another 
appropriation of 14,600/. has been made for surveys in 
Montana ; another of 20,000/. for surveys in Washington; 
another of 40,000/. for surveys in Idaho; and another 
of 40,000’. for surveys in Wyoming. An expenditure of 
20,0002. has also been authorised for surveying the Sioux 
Indian reservation in South Dakota. 





DurrieLp WateR Works.—At the request of the 
2 7 Rural Sanitary Authority, Mr. W. H. Radford, 
te) 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday forenoon 
saw another decline in the price of warrant iron, which 
was followed, however, by a recovery to the full prices of 
the preceding evening. Scotch warrants changed hands 
at 50s. 9d. cash, which was 3s. 3d. per ton below the least 
price paid on the preceding Friday; but business was 
afterwards done at 7d. per ton higher. Nothing was done 
in Cleveland iron, but Cumberland hematite warrants 
were dealt in for one month at 14d. per ton below the 
cash closing price of Wednesday. Business subsequently 
took place, however, at 6d. per ton higher. The market 
was steadier in the afternoon, and business was done at 
advancing prices, the close being Scotch warrants 44d. up, 
and Cumberland hematite iron 14d. above Wednesday’s 
finishing prices. No change of any consequence took 
place in the price of Cleveland iron. The settlement 

rices at the close were—Scotch iron, 5!s. 74d. per ton ; 

leveland, 48s. ; hematite iron, 58s. per ton. i’ firmer 
feeling showed itself on Friday forenoon, partly owing 
to large withdrawals from the warrant stores having 
taken place on Thursday. These showed that more 
legitimate business had been doing at the lower prices 
than had been supposed. Scotch iron recovered 9d., 
to 54s. 4d. per ton; but shortly before the close of the 
market an Exchange rumour was circulated to the effect 
that the furnacemen and the ironmasters had come to 
some understanding. The rumour caused a relapse in 
prices to the extent of 9d. per ton. Inquiry being made, 
the representatives of the ironmasters stated that they 
knew nothing of the matter. Part of the decline 
was revo 4 and at the close the settlement prices were 
—Scotch iron, 51s. 9d. per ton; Cleveland, 48s. 14d. ; 
hematite iron, 58s. 6d. per ton. The market was quiet 
on Monday forenoon, the demand being compara- 
tively restricted, and prices were lower. Scotch war- 
rants fell 7d. per ton, Cleveland 3d., and hematite 
iron 9d. below the closing prices of last week. The 
flatness was perhaps accentuated in consequence of 
a quiet rumour that one or two lines were sold for 
large holders. There was a somewhat better feeling in 
the afternoon market. As compared with Friday’s clos- 
ing prices, Scotch warrants were down 44d. per ton and 
hematite iron 74d., Cleveland iron being unchanged in 
price. The closing settlement prices were—Scotch iron, 
51s. 6d. per ton; Cleveland, 48s. 14d. ; hematite iron, 
57s. 104d. per ton. A considerable amount of business 
was done during the forenoon on Tuesday, but prices were 
lower, Scotch warrants declining 74d. and Cleveland and 
hematite iron each below the closing quotations of 
Monday. During the afternoon the feeling in the iron 
market was one of intense depression. An enormous 
amount of business was done, somewhere between 35,000 
and 40,000 tons having been thrown on the market by one 
powerful operator. Lines of 2000 to 5000 tons were not 
uncommon. The fall in prices was very considerable, the 
closing quotations being—Scotch iron, 50s. 6d. per ton; 
Cleveland, 47s. 43d. ; hematite iron, 57s. per ton. There 
was absolutely no recovery in pig-iron prices this fore- 
noon; on the other hand, values declined materially all 
round, and closed at the worst. No special feature 
showed itself in the dealings, nor was the business on any- 
thing like the scale of that done yesterday afternoon, 
The fluctuations in price were alike numerous and rapid, 
both forenoon and afternoon. At one time Scotch iron 
was done at 49s. 114d. per ton cash, and the close was 
50s. 7}d. per ton cash sellers; Cleveland, 47s. 3d. ; and 
hematite iron 57s. per ton. Last week’s shipments of 
pig iron from all Scotch ports amounted to 8597 
tons, as compared with 12,494 tons in the correspond- 
ing week of last year. They included 975 tons for the 
United States, 1163 tons for Canada, 170 tons for South 
America, 100 tons for India, 603 tons for Australia, 255 
tons for France, 400 tons for Italy, 467 tons for Germany, 
100 tons for Holland, 140 tons for Belgium, 233 tons for 
Spain and Portugal, smaller quanties for other countries, 
and 3916 tons coastwise. There is practically no change 
to report in regard to the dispute between the blast fur- 
nacemen and the ironmasters. The men are being buoyed 
up with hopeful statements and promises of pecuniary 
support by the officials of the furnacemen’s union in Eng- 
land, but the promised aliment seems to be slow to show 
itself. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores yesterday afternoon stood at 638,030 
tons, against 644,323 tons yesterday week, thus show- 
ing for the week a decrease amounting to 6293 tons. 


Shipments of Machinery, &c., from the Clyde.—The foreign 
and colonial shipments of machinery, &c., from the Clyde, 
reported last week, included the Slleeten: Sugar machi- 
nery and wood-turning, rice-preparing, jute-working, and 
other machinery, of the value of 13,102/., chiefly for 
Java, Calcutta, Rangoon, Penang, and Singapore, Bom- 
a Italy, Canada, and Sydney; sewing machines, 
valued at 5860/., chiefly for Italy, Valencia, Rouen, Ant- 
werp, and New York; blooms, slabs, plates, bars, and 
other steel goods, of the value of 9983/., chiefly for Bom- 
bay, Rangoon, Boston, Canada, New York, Calcutta, 
Sydney, Philadelphia, Penang, and Italy; pipes and 
other castings, plates, sheets, bars, tubes, railway sleepers, 
tiebars, and miscellaneous iron manufactures, valued at 


ottingham, has sent in alternative schemes for | 56 000/ 


water works at Duffield, and they are now under con- 
sideration. In one scheme Mr. Radford proposes to take 
the water from the Hazlewood Spring and store it in a 
service reservoir, and supply by gravitation, any future 
deticiency being made good by putting down the pump- 
ing station mentioned below. In the alternative scheme 
Mr. Radford proposes to pump river water from the 


alluvial deposit, after natural filtration through sand and 
gravel ; the water being pumped into a summit reservoir 
, to command the district. 





Malleable Iron and Steel Trades.—The Scotch malleable 
iron trade is in a very disorganised condition, owing in 

reat measure, if not entirely, to the deadlock now ruling 
in the pig-iron department. Some members of the trade 
have formally declined to guarantee delivery, as they 
cannot get the necessary supplies of forge iron to keep 
them going. A considerable number of old orders are in 
hand, but fresh business is not being placed to any extent. 
Prices are being well maintained. Bar iron ranges in 
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price from 6/7. 12s. 6d. to 6. 17s. per ton for highest 
quality ; nail rods are quoted at 7/. 5s. ; hoop iron fetches 
71. 10s., and sheets are quoted at 8/. 5s. per ton, all less 
the usual discount of 5 per cent. The steel trade con- 
tinues to be very busy, and prices are firm—at 6. 7s. 6d. 
per ton for angle bars, 7/. 2s. 6d. for ship plates, 8/. 2s. 6d. 
for boiler plates, and 8/. 15s. for sheets, all subject to 5 
per cent. discount in Glasgow. 


Contracts for New Sailing Ships.—Messrs. Russell and 
Co., Port-Glasgow and Greenock, have contracted with a 
German firm of shipowners to build for them a large steel 
sailing ship, exceeding in dimensions the France, which 
was launched some months ago by a Glasgow firm for 
Messrs. A. D. Bordes and Sons, of Bordeaux. The new 
ship will have five masts, and will be furnished with 
auxiliary power for driving her in calm weather. The 
lower portion of the fifth mast will be used as the funnel. 
With the adoption of triple-expansion engines a smaller 
amount of fuel can be carried, and it is anticipated that 
by this means the length of time usually taken by a sail- 
ing ship on the voyage will be greatly reduced. Mes-rs. 
Robert Duncan and Co., Port-Glasgow, have contracted 
for the construction of a steel sailing ship of 1800 tons 
register, for St. John’s owners. She will be furnished 
with all the latest improvements in marine architecture. 
It is interesting to note that the keel of this vessel is to 
laid down in the same berth as that of the first steamer 
built for mercantile purposes on the Clyde, namely, the 
Comet, which was built in 1811. Messrs. Macmillan and 
Co., Limited, Dumbarton, have contracted to build a 
sailing ship of between 1600 and 1700 tons, to carry 2600 
tons of cargo, for Mr. Willam Mitchell, of Londonderry. 


Tenders for 20,000 Tons of CastIron Pipes for Sydney,.— 
Some of the Glasgow pipe founders have just tendered for 
the supply of 20,000 tons of cast-iron pipes for New South 
Wales. The tenders had to be alte to Sydney not later 
than last Saturday. 


Chairmanship of the Glasgow and South- Western Railway 
Company.—On the retirement, through failing health, of 
Sir Matthew William Thompson from the chairmanship 
of the Glasgow and South-Western Railway Company, 
that office has been conferred upon Mr. W. Renny 
Watson, of Messrs. Mirrlees, Watson, and Co., engineers, 
Glasgow. Mr. David Guthrie has been elected deputy- 
chairman of the company. 


An Engineering Scholarship for Dundee.—A sum of 
500/. was bequeathed by the late Mr. James Laing, engi- 
neer, Dundee, to found a scholarship in the engineerin 
department of University College, Dundee, to be pa 
the Laing Scholarship. It was the same gentleman who, 
a number of years ago, invented the overhead sack-sewing 
machine. 


Cost of Opposing a Railway Scheme in Parliament.— 
Payment has just been ordered of accounts amounting to 
30007. incurred by the Corporation of Edinburgh in their 
opposition to the Caledonian Railway Company’s under- 
ground railway scheme, which was promoted in Parlia- 
ment last session. 


Mining Institute of Scotland.—A meeting of this In- 
stitute was held in Glasgow, last Thursday night—Mr. 
J. M. Ronaldson, President, in the chair. The discus- 
sion on Mr. Kean’s paper “‘On a New Long-Distance 
Electric Bell” was closed, and the author awarded a vote 
ofthanks. In the discussion on Mr. Martin’s paper “‘ On 
Propping at Straiton and Penland,” the chairman advo- 
cated systematic propping at the coal face, stating 
that of the total number of accidents reported last 
year in the western district, 40 per cent. took place 
through falls. Of these 234 per cent. were by falls 
of the roof, and 16 per cent. were from falls at the 
actual working face. Mr. Ralph Moore expressed a 
similar opinion, and stated that props should be set at 
intervals of 4 ft. Mr. Martin was accorded a vote of 
thanks, and the discussion closed. Several communica- 
tions were read from Fife and Ayrshire on the subject of 
Mr. M‘Laren’s paper on ‘‘ Working a Thick Coal Seam 
by Long Wall at Balgonie Colliery, Fife.” An interest- 
ing discussion followed, and was ultimately adjourned. 
A paper by Mr. F. J. Rowan on_‘‘ Meldrum’s Forced 
Combustion Furnace System for Burning Small Coal 
under Steam Boilers, &c.,” was next discussed ; and Mr. 
Archibald Livingstone, Pentland, read a paper on ‘‘A 
System of Working Shale 6 ft. thick with a Tender Roof 
at an inclination of 30 degrees and upwards.” The dis- 
evssion was adjourned. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGR, Wednesday. 

The Cleveland Iron Market.—Y esterday there was only 
a poor attendance on ’Change, and scarcely any business 
was transacted. Makers were very unwilliug to reduce 
their quotations, and some of them held out for 50s. for 
No. 3 g.m.b. Cleveland pig iron, but others would have 
accepted 49s. had they been able to obtain it. Buyers, 
however, were but few, and none of them would give 
more than 48s. 6d. for prompt f.o.b. delivery of No. 3, 
and in fact several of them were not inclined to offer 
above 48s. The consequence was that next to no 
business was transacted. One or two merchants disposed 
of a few small lots of No. 3 at 48s. 6d. Middlesbrough 
warrants were very flat. Early in the day they were 
47s. 9d., and they declined until at the close 47s. 44d. 
cash buyers was the quotation. To-day the market was 
again easier and business was almost suspended. About 
47s. 6d. to 48s. was the quotation for No. 3, but it is no 
easy matter to fix a price seeing that little or no business 
was done. Warrants were again down, Middlesbrough 
closing 47s. cash buyers. The continued steady drop in 





rices ever since the strike of blast furnacemen in Scot- 
and commenced is rather difficult to understand. It was 
generally expected that the labour difficulty north of the 
Tweed would cause quotations to advance, and there is no 
doubt thatif thestrikein Scotlandcontinues prices will soon 
be higher than they are at present. The National Associa- 
tion of Blast Furnacemen have issued a circular to the 
general public and all trade organisations asking for 
assistance to maintain the men on strike in Scotland. 
Grey forge iron has become cheaper since we last 
reported. It can now be bought at 45s. 6d., and even 
less might be accepted for a good order. Local hematite 
pig = is also cheaper, 58s. to 59s. being quoted for mixed 
numbers, 


Manufactured Iron and Steel.—In both these important 
industries a good deal of work is going on, but just 
now contracts for new work are by no means easy to 
obtain, and quotations for some classes of material are 
rather less than they were a week ago. Common iron 
bars and ship angles might both be purchased at 6l. per 
ton, but ship-plates were steady at 6/. 7s. 6d., all less the 
usual discount. Heavy sections of steel rails are rather 
better, being 5/. 2s. 6d. to 5U. 5s. per ton, but steel ship- 
plates are somewhat easier at 6/. 15s. Two or three pro- 
ducers have not reduced their prices. They are pretty 
well supplied with orders, and opine that quotations will 
improve again ere long. 


The Fuel Trade.—The fuel industry continues steady. 
Notwithstanding the fall in iron quotations, blast fur- 
nace coke is stiff, being 16s. 3d. for delivery here of good 
quality, and for delivery over first six months of next year 
as much as 17s. is asked. 


Durham Miners’ Wages.—A meeting of the Durham 
Mining Federation Board was held on Tuesday at the 
Miners’ Hall, Durham, Mr. W. H. Lambton presiding, 
to consider the proposed application for an eleuen of 
wages. The matter was discussed at considerable length, 
and ultimately it was decided to ask for an advance of 20 
per cent. The secretary was instructed to at once make 
application to the Coalowners’ Association for the ad- 
vance. The application was sent off to the coalowners at 
the close of the meeting. 


Cleveland Blast Furaacemen and the Eight Hours’ Ques- 
tion.—The following resolution was adopted at the 
quarterly council meeting of the Blast Furnacemens’ 
Association held at Middlesbrough on the subject of 
the eight hours’ day, ‘“‘That two members of the 
executive, with Mr. T. Carlton, visit the various works, 
and draw up an eight hours’ scheme subject to the 
approval of the majority of the men working in each de- 
partment. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Proposed Railway from Shireoaks to Mexborough.—A 
number of railway engineers are now engaged in surveyin 
for a new railway from Shireoaks to Mexborough, ee km 
will cut through the famed Lindrick Common. It is said 
that the Midland Railway Company last year abandoned 
the project in consequence of the opposition of the Man- 
chester, Sheffield, and Lincolnshire Railway, but since 
then the two companies have agreed to make the line 
between them, supposing they get the Bill, which they 
will apply for next session. 


The Aire and Calder Navigation and the South York- 
shire Coal Scheme.—The Aire and Calder Navigation pro- 
pose to apply to Parliament for powers to make a 
canal from Sykehouse Bridge to Fishlake, and to con- 
nect their system and the port of Goole with the 
newly-projected South Yorkshire canal. It has been 
felt locally that Keadby-— except by a great outlay of 
money—would be unable to deal satisfactorily with the 
Sheffield and South Yorkshire traffic, and that Goole, not 
only as regards dock accommodation, but in respect to 
a deep river channel, held the key of the position. Should 
Parliament grant the powers asked for, the construction 
of the canal must have a beneficial influence on the future 
of Goole, which has of late years grown considerably. 


Coal Mining.—The opening lecture of the fourteenth 
session of the Coal Mining Department of the Yorkshire 
College was given on Monday by Professor Lupton, who 
took for his subject ‘‘ Mountain Mining Ropeways and 
Rock Drills.” He said, mining was not a game of chance, 
it was not haphazard work, the miner always following a 
vein of mineral that cropped to the surface. Asa general 
rule lead mines in Yorkshire could not be worked below 
water level, and in coal mines great care was taken to 
keep out the water. Many kinds of drills were used—the 
Beaumont, the Hirnant, the Minerva, the Rio Tinto, the 
Climax, the Eclipse, the Shram, the Darlington, &c, The 
lecturer described some of these drills in detail. In con- 
clusion he observed that modern improvements had 
removed some of the difficulties of mining in the plains. 
The ropeway made a smooth road over the mountains, 
the power-drill made tunnelling in hard rocks as cheap as 
in soft rocks. Science, he said, was a very democrat, a 
leveller of all ranks—it lowered the mountain, it raised 
the plains, it cut its way through walls that were built 
even before the Conqueror came over. 


The Coal Trade.—The returns which have been recent] 
published showing the quantity of coal brought to Hull 
during the past month from the Yorkshire and Derby- 
shire collieries, show a gratifying increase. The figures are 
266,912 tons last month, as against 178,184 in September 
of last year. The four collieries in the Mexborough dis- 
trict sent 20,496 tons by canal, and 21,672 by rail. Thry- 
bergh Hall forwarded every ton sent to Hull by water. 
Denaby Main, which was surpassed last enh by its 
near neighbour Manvers Main, takes the first place on 





the list with 18,832 tons, as compared with 15,560 tons in 
September, 1889. Manvers Main comes second with 
11,200 tons against 10,176 tons, and Carlton Main third 
with 8016 tons against 7184 tons. During the nine months 
of the present year, Denaby Main sent to Hull 133,808 
tons against 118,488 tons in the period from January to 
September (inclusive) of last year. 





NOTES FROM THE SOUTH-WEST. 
Pontypridd.—There is a probability that the Forest 
Iron and Steel Works will be restarted at an early date. 
The furnaces have been relined. 


South Wales Coal and Iron.—The exports of coal from 
the four principal Welsh ports in September were : Car- 
diff—foreign, 812,315 tons; coastwise, 110,844 tons. 
Newport— foreign, 167,025 tons ; coastwise, 74,539 tons. 
Swansea—foreign, 98,519 tons ; coastwise, 53,515 tons. 
Llanelly--foreign, 9436, tons ; coastwise, 9636 tons. The 
total shipments of the month were accordingly : Foreign, 
1,087,296 tons ; coastwise, 248,534 tons. The shipments 
of iron and steel in September were: Cardiff, 4941 tons; 
Newport, 4689 tons ; Swansea, 326 tons; Llanelly, nil; 
total 9956 tons. The exports of coke for the month were: 
Cardiff, 5993 tons ; Newport, 739 tons; Swansea, 1865 
tons ; Lianelly, nil; total, 8597 tons. The exports of 
patent fuel for September were: Cardiff, 22,420 tons ; 
Newport, 1455 tons ; Swansea, 38,257 tons; Llanelly, nil ; 
total, 62,132tons. The exports of coal from the four ports in 
nine months ending September 30, this year, were: 
Cardiff, 7,856,369 tons ; Newport, 2,135,189 tons ; Swan- 
sea, 1,217,575 tons; Llanelly, 172,863 tons; making an 
aggregate of 11,381,996 tons. e exports of iron and 
steel for the nine months were: Cardiff, 44,013 tons ; 
Newport, 78,6784 tons ; Swansea, 62094 tons; Llanelly, 
31204 tons, making an aggregate of 132,0214 tons. The 
exports of coke for the niae months were: Cardiff, 
72,120 tons ; Newport, 1851 tons ; Swansea, 10,0214 tons ; 
Llanelly, nil ; anne an aggregate of 83,9924 tons. The 
exports of patent re, fa the nine months were: Cardiff, 
165,872 tons; Newport, 36,857 tons; Swansea, 291,732 
tons, making an aggregate of 494,461 tons. 

Clevedon Pier.—The Clevedon Local Board of Health 
has decided to call in a Metropolitan engineer to report on 
the condition of this pier. The engineer consulted is Mr. 
Abernethy. 


Steam Baking in the West.—The Western Counties 
Steam Bakeries and Milling Company, Limited, of Bath 
and Bristol, proposes to trade in Newport, Cardiff, and 
Swansea. <A depot has been erected at Newport, another 
has been commenced at Cardiff, and negotiations are in 
progress with a similar object at Swansea. 


The Electric Light at Monmouth.—A special meeting of 
the Monmouth Town Council was held on Friday, when 
a deputation—consisting of the mayor (Alderman Hyam) 
and the town clerk—reported that they had visited Fare- 
ham and inspected the recent installation of the electric 
light in that town, and were of opinion that it was 
satisfactory, the town being lighted by twenty are and 
eighty-five incandescent lamps, at a considerable saving 
per annum, as compared with gas supplied by meter. It 
was determined to at once draw up specifications for lay- 
ing down an installation at Mase. 


Dock Accummodation at Gloucester.—The directors of 
the Gloucester and Sharpness Dock Company have 
adopted a scheme for the improvement of Gloucester 
pe by the construction of a new dock on the Monk- 
Meadow property, which will practically double the 
present dock area. The new dock is to 6 acres in 
extent, and will be situated on the western side of the 
Gloucester and Berkeley Canal, through which all vessels 
bound for Gloucester have to pass. The property is in 

ssession of the Dock Company, but has not hitherto 
oma utilised for trade purposes. A large timber tradin 
firm has already secured 7 acres adjoining the proposec 
new dock for storage purposes. 


Weston-super-Mare.— The Great Western Railway 
Company has decided to proceed with much needed im- 
provements at its station at this place. The general 
manager (Mr. Lambert) has given the matter his special 
attention. 


Cardiff.—A moderate business has been passing in steam 
coal. The best qualities have made 15s. to 15s. 6d. per 
ton; and good dry coal 13s. 9d. to 14s. 3d. per ton. The 
house coal trade has been moderately active ; orders for 
winter consumption have thus far come in rather slowly. 
The demand for both foundry and furnace coke has been 
below the average ; the former has, however, been quoted 
firmly at 23s. per ton and the latter at 19s. 6d. to 20s. 6d. 
per ton. The manufactured iron and steel trades have 
presented upon the whole an encouraging tone. Heavy 
section steel rails nave made 5/. 5s. to 5l. 10s. ; and light 
section ditto, 6/. 10s. to 6/. 15s. per ton. 





Street RaILs ror AusTRALIA.—Contracts for 56,000 tons 
of steel railshavejust been let at London upon Australian 
account. Krupp, of Essen, obtained 15,000 tons. Charles 
Cammell and Co., Limited, secured an order for a similar 
quantity, while Bolckow, Vaughan, and Co., Limited, 
contracted to supply 12,000 tons. 





Work1ne Stock on THE Soutu INDIAN Rattway.—Inthe 
course of the half-year endingJ une 30, 1889, the South Indian 
Railway Company expended 2853/. for additiona’ rolling 
stock. The aggregate outlay of capital made by the com- 
pany for rolling stock to the date indicated was thus 
carried to 649,217/. In the course of the half-year ending 
December 31, 1889, a further outlay of 21537. was made 
for working stock, the gate expenditure to the 
close of last year being carried in consequence to 651,370/, 
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THE ALTMANN-KUPPERMANN 
PETROLEUM MOTOR. 

A PETROLEUM motor is practically a gas engine that 
is independent of a gas works. It makes its own gas 
(or vapour) from the paraffin oil of commerce, and as 
this can be bought in the most remote spot where 
civilisation has taken root, there is no place where 
power is wanted that the petroleum motor may not be 
used, The trials at Plymouth showed that it needs 
only about one-fourth of the weight of fuel of the best 
steam engine of the same size, while it can hold its own 
in this respect with the largest marine engines of most 
recent construction. No wonder that with so wide a 
market many inventors should be endeavouring to 
eliminate the defects that have hitherto impeded the 
progress of this handy form of motor. We have in 
previous issues given particulars of several designs of 
petroleum motors, and now publish an illustration on 
the present page showing the engine of Messrs, Alt- 
mann and Kiippermann, of Berlin, which is made in 
various sizes from 4 horse-power to 16 horse-power, 
that shown being of 2 horse-power. The features 
sought to be embodied in this design are simplicity of 
construction, ease of management, and accessibility of 
parts, Thecycle is that of the Otto engine, which, b 
the expiration of the patent, has become — to all 
inventors. The cylinder is vertical and single-acting, 
containing a long piston, packed with five rings 
to efficiently prevent the leakage of the products of 
combustion, The cylinder is surrounded with a water 
jacket in the usual way ; at its upper part it has two 
Siena: which carry the bearings of the crankshaft, at 
one end of which are a flywheel and driving pulley, and 
at the other end a bevel wheel which drives the governor 
and the valve gear. The valves are of very simple 
construction, and are all of the mushroom type ; there 
is a vapour inlet valve, an air inlet valve, and an ex- 
haust valve, each worked by a separate cam on a small 
horizontal shaft driven from the lower end of the 
governor spindle. 

The store of oil for the day’s working is kept in the 
vessel shown to the left of the view. This is provided 
with a gauge glass to show the amount of its contents, 
which are the ordinary paraffin or kerosene, costing 
64d..to 7d. a gallon. No light oil or benzine is re- 
quired, and consequently no objection is raised by the 
local authorities, or the insurance companies, to the 
use of the engine, or to the storage of any reasonable 
amount of the oil. A pipe leads from the vessel to a 
small pump, which makes one stroke for every two re- 
volutions of the engine. The length of stroke can be 
varied by means mo link and sliding block to adjust 
the richness of the charge to the amount of work to be 
done. The general control of the engine is effected, 
however, by the governor, which entirely cuts off the 
supply of oil when the speed is too high. To this end 
a small valve is placed in front of the pump and is 
kept down by a strong spring; this valve is lifted 
by a cam to allow the oil to pass to the pump 
during normal working. But if the speed is too 
high the governor shifts the cam sideways so that its 
raised portion no longer comes under the roller at 
the ilk of the lever which controls the valve, and 
consequently the latter cannot open. The oil which 
passes the pump enters a small copper retort kept red 
hot by means of a lamp, and is there converted into 
vapour, which is drawn into the cylinder when the 
vapour valve is lifted by its cam. This is the same cam 
that operates the oil control valve. The ignition of the 
charge is effected in the usual way by means of an 
incandescent tube, heated in the first instance by the 
same lamp as the retort. This lamp has no chimney, 
and burns ordinary paraffin oil with a blue flame like 
a Bunsen gas jet. The oil is forced through the nozzle 
by air pressure created by a small pump, and is vapo- 
rised by coming into contact with a hot metal spreader. 
The exhaust valve is not visible in the engraving, as 
it is at the back of the cylinder. It is worked by a 
cam, and can be readily removed for cleaning. 

We are informed that the consumption of oil per 
horse-power hour is .7 to .9 litre (from .154 to .198 
gallon) in the smaller sizes of one or two horse- 
power, and .5 to .6 litre (from .110 to .132 gallon) 
in the larger sizes. These are very good results, 
and if they can be obtained in daily practice the 
engine should take a high position for economy, as it 
does for simplicity. It is being manufactured in 
Germany by Messrs, Ad. Altmann and Co., of No. 68, 
Acker Strasse, Berlin, and in Belgium by the Société 
Anonyme Belge du Moteur 4 Petrole L’Economique. 
It is being introduced into England by Mr. William 
Bashall, of 17, Bear-alley, Farringdon-street, E.C. 








THE FRENCH NAVY.—No. VIII. 
THE ‘‘CoLBERT.” 

TuE central hattery ironclad Colbert is one of the 
ten ships of the French Navy that constitute the 
group ranking next in importance to the squadron of 
great turret ships, of which the Formidable is the 
largest. The group consists of six types as follows : 

1. The Océan type; three vesssels; the Marengo, 
Océan, and Suffren, 





THE ALTMANN-KUPPERMANN PETROLEUM MOTOR. 


2. The Friedland type, of which no others are built. 

3. The Richelieu type, of which no others are built. 

. The Colbert type, of which there are two; the | 

Colbert and the Trident. 
5. The Redoubtable type, of which no others are built. | 
6. The Devastation type, of which no others are built. | 
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speed 14.4 knots, She has coal-carrying capacity for 
700 tons, and her crew numbers 706. The thickness 
of her armour belt is 8.66 in., that protecting the cen- 


| tral battery is 6.29 in. thick, which is also the thick- 


ness of the transverse armoured bulkheads, while the 
deck is .43 in. in thickness. The armament of the 














DIAGRAM SHOWING DISTRIBUTION OF ARMOUR ON THE IRONCLAD ‘‘ COLBERT. 


The Colbert was launched at Brest in 1875, and her | 
sister om ig the Trident, in 1876. Both are of iron 
and wood, and the following are the principal dimen- 
sions of the Colbert, which apply very closely to the | 
Trident: She is 321 ft. 6 in. long, 59 ft. 6 in. beam, | 
and 29 ft. 6 in. draught aft. Her displacement is 
8457 tons, her indicated horse-power is 4652, and her 


Colbert consists of eight 10.63 in. guns, two 9.45 in., 
six 5.51 in., two quick-firing guns, and fourteen re- 
volving and machine guns. The armament of the 
Trident issimilar. The accompanying diagram, taken 
from Lord Brassey’s ‘‘ Naval Annual,” shows the dis- 
position of the armour belt, and the central battery. 
A perspective view of the ship is given on page 458, 
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MUNTON’S TYRE MILL AT THE CHICAGO TIRE AND SPRING COMPANY’S WORKS. 
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THE MUNTON PROCESS OF MANUFAC- 
TURING STEEL TYRES.* 

Tur Chicago Tire and Spring Company, whose works 
are at Melrose, near Chicago, Ill., have built and had in 
successful operation for some time a plant for the manu- 
facture of locomotive and car wheel tyres and circular 
forgings which, in its method of treating steel, is a marked 
departure. James Munton, the superintendent, is the 


inventor of the new process and the machinery for operat- | 


ing it. Throughout the whole process Mr. Munton has 
avoided as far as possible everything in the treatment of 
the steel which would tend to injure either its character 
or the quality of the finished tyre. 

The ordinary method of manufacturin 
a solid ingot of cylindrical shape, whick 
and upset under a steam hammer until its height is 
reduced and its diameter enlarged. After a hole has been 
punched in its centre, the ingot is then placed on a beak 
or pike horn and hammered by blows struck on the = 
phery. It is then again heated and placed in a rolling 
mill and rolled into a tyre of the required diameter. 

In_ his determination to improve upon old methods, 
Mr. Munton began at the root. He reasoned that to 
hammer a steel ingot down from, say, 18 in. in height to 
6 in., and thus increase its diameter, was benpram J 
wrong in principle, as the metal so tortured must stretc 
at the outside or periphery, thus tearing it — more or 
less and producing cracks and strains. e Iron and 
Steel Institute of Great Britain has discussed thoroughly 


tyres is to cast 





* From the Jron Age. 


| terior cools much 
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Fig. 7. 


| the effect of hammering steel for plates and shafts, with | it to be more uniform and preventing liquation. The 


| the verdict that the vio 


ence of the hammer is detrimental | illustration given above( Fig. 7) shows a two-tyre ingot 


| to the steel for these purposes. Much more detrimental | partially slit, and also indicates the method by which 
must hammering be to a tyre ingot which is beaten upon | the slitting is done. 


its end, and the diameter thereof increased some 10 in. or 
| 15 in., for which work manufacturers are now using up to 


| 20-ton hammers in order to do the work with the greatest | are used. One roll operates upon the inside o 


| 
| 


At present the ingot is slit in the same mill which is 
used for finishing the tyres. Inslitting, two —— rolls 
the ingot, 


|rapidity. The tread of the tyre must consequently be | as shown above, while the other roll operates on the out- 


damaged, while the steel is densified or benefitted on the | side. It | 
In Mr. | bevelled edge as a top cutter, a projecting flange as a 


inner portion of the tyre where there is no wear. 


The outside roll is driven. It has a sharply 


Munton’s process he avoids the use of the hammer alto- | central cutter, and a bottom flange to support the base of 


— and in elongating the ingot, or bloom, into a tyre | the ingot. 
| he densifies the metal on the tread and increases the wear- | places to 


| resisting properties of the steel. 
| By way of preface to a detailed description of the new 
| process it may be well to give a brief summary of the 
| several steps taken, which are as follows : 
| 1. The ingot is cast with a hole cored out large enough 
| to admit a small roll. 
| 2. The ingot is heated and taken to the rolling mill 
where its top, with its imperfections, is sheared off and 
| the bloom left of a given weight. At the same heat and 
by the same operation the bloom is also roughed out by 
| the roughing rolls of the mill and edged down by hori- 
zontal rolls. 
3. The bloom is reheated and placed in the tyre rollin 


outside diameter required. 
Proceeding to details, the ingot will be first considered. 


Mr. Munton’s present practice is to cast an ingot large | of prime importance. ; 
Te | process a continuous one analogous to the continuous pro- 


sib. 


| enough for two or more tyre blooms. He uses acolla 
uced 


steel core which he has invented. The steel is p 
| in an open-hearth furnace and poured from a ladle into 
| the moulds over a spreader of circular form which covers 
| the core and causes 
| keepin 

top. The illustration (Fig. 5) shows a cross-section of 

an ingot as first cast, before slitting. 


| no skilled labour. The ingot being thin radially, the in- 
sooner than if it were solid, and the 
steel is therefore more dense because the annular ingot 


cools from the inside as well as the outside, thus causing 





| 


| 


| 
| 


| 


| The casting of this ingot isa simple process requiring | mical, beneficial, and original in its conception, that Mr. 


Grooves are formed in this roll at suitable 
rtly shape the tread of the tyres. The "> 
all extend the same distance outward from the roll. The 
inside roll has projecting flanges tu correspond with those 
on the outside roll, but shorter. An illustration is given 
(Fig. 6) of an ingot after the top has been sheared off and 
the remainder cut into tyre blooms ready for finishing. 

It will be seen that by this process blooms for tyres or 
rings are manufactured — rapidly and_ therefore 
cheaply. The roughing done during the slitting process 

atly assists the subsequent finishing. Mr. Munton has, 
owever, patented improvements on this process by which 
two or more tyres can be slit, roughed, and finished at the 
same heat by using a separate finishing mill in conjunc- 
tion with the slitting and roughing mill, orfour tyres could 


is then heated | mill, where it is rolled and finished to the exact inside and | be finished at a single heat by using two finishing mills in 


conjunction with one oar roughing mill. Tyres 
made in this manner would in absolute pairs which is 
This advance in the art makes the 


cess of making rails, the original melting heat of the ingot 
being utilised throughout the entire operation. — 
The removal of the top sedimentary portion of the 


the steel to flow down on all sides, | ingot as above described, will be recognised by all steel 
any dirt in it flowing and thus collecting at the | workers as a very valuable point. 


One of the most important features of this process is 
the slitting of the ingots, which operation is so econo- 


Munton was granted a process patent on this alone. As 


an illustration of what can be done, Mr. Munton states, 


“We have slit 14 ingots into 42 blooms in one hour on 


our present mill, which was not originally designed for 
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slitting.” These blooms were for small tyres with internal 
flanges for electric motors. 

A perspective view of the present mill is given on 
the preceding page. It consists of an exterior fixed 
vertical pressure roll (which also operates as the slitter) ; 
a vertical inner pressure roll, with horizontal movement ; 
two vertical exterior pressure rolls with horizontal move- 
ment ; and two horizontal or edging rolls, one above and 
the other below the bloom operated upon. The upper 
edging roll is moved vertically by the edging cylinder. 
This millis a universal mill we can be used for gees | 
tyres or rings of any section and diameter up to 8 ft. an 
rings up to 16 in. wide. 

The vertical exterior pressure or slitting roll and the 


lower edging roll are driven by steam power. Theengine 
has no flywheels, being built on the reversing principle so 
as to start or stop quickly. The movable rolls are 


operated by hydraulic power, controlled by valves shown 
in the foreground of the perspective view. Thus the edg- 
ing, interior, or exterior rolls may either or all be brought 
into play upon the tyre whenever desired, either simulta- 
neously or one set ata time, so that the section of the 
tyre, its size and diameter, are always under the complete 
control of the operator and can be instantly changed as 
desired. If the tyre through any accident happens to be 
rolled of too large a diameter, it can be quickly rolled back 
to the proper size. Further, if the bloom, after shearing 
and roughing, contains defects which require to be cut out, 
producing notches, the bloom can be rolled back toa smaller 
diameter and the defects caused to disappear, after, which 
the tyre can be rolled out to the proper diameter again. In 
rolling back to a smaller diameter, only the exterior and 
edging rolls are used, no internal pressure being applied 
as that would defeat the purpose in view. The rolls are 
. so arranged that all four sides of the tyre in rolling out 
are covered, so that the metal cannot burst under the 
operation, as is possible with a hammered tyre, where 
only two opposite sides can be covered or operated upon 
at once. hen the tyre is being rolled Sock by the 
exterior pressure rolls and simultaneously operated upon 
by the edging rolls, it is reduced in diameter and the 
metal is crowded together and densified on the tread, 
which is upset in the proper direction to promote its 
wearing qualities. Any desired amount of densification 
or work can be put upon the tyre by rolling the tyre out- 
wards against the pressure of. the exterior rolls, which 
pressure is varied as required. Thus it will be seen that 
the tyre is given very great density, and that the steel can 
be forced into any required section both on the tread and 
on the interior of the tyre, even to the extent of forming 
a wide internal flange. 

The method of operating and governing the various rolls 
employed will be Cotter understood by the help of the 
detailed drawings herewith reproduced from plans pre- 
pared by Charles Quast, mechanical engineer of the com- 
vany, for the new mill now in process of construction. 
The first (Fig. 2, see two-page plate) is a side elevation 
of the mill. The top of the bedplate is on the ground 
level, and the machinery below it is therefore all under 
ground. The mill, as shown here, is engaged in slitting 
an ingot large enough to make four tyres or two pairs. 
The next view (Fig. 4) shows the same mill engaged in 
rolling a pair of tyres. The high massive framework ex- 
tending above the general level of the mill is a slide 
operated by hydraulic power, which moves it back and 
forth on the bedplate. This slide carries the top and 
bottom edging roll and two vertical pressure rolls. A sepa- 
rate hydraulic cylinder is placed in the upper end of the 
slide to operate the movements of the edging roll. So com- 
pletely has this roll been supplied with actuating ma- 
chinery that it is capable of being placed in almost any 
position. It will operate as a piston and advance or 
recede ; it can be elevated or depressed ; it can roll on a 
perfect level or at any bevel. The two vertical pressure 
rolls change their position and move to or from each 
other as may be required in rolling a tyre. Connected 
with the slide by means of cams, levers, and pivotted 
links are the vertical guide rolls on each side of the main 
exterior driven roll. These guide rolls thus automatically 
change their position in harmony with the two vertical 
pressure rolls attached to the slide, advancing and reced- 
ing as the tyre is rolled larger or smaller, but always 
moving in such perfect accord with the other rolls that 
the tyre preserves a true circular form. The connection 
of these rolls with the slide is best shown in the plan view 
of the mill, Fig. 3. An ingenious device operated in 
connection with the slide is an index which describes an 
arc of a circle and pants to the diameter attained by the 
tyre then being rolled. This isa valuable aid to securing 
accuracy. The inside pressure roll is adjusted by a 
hydraulic cylinder, which extends under the bedplate 
back of the main exterior roll. When two or more rin 
or tyres are being rolled the inside pressure roll oan 
not be sufficiently rigid to endure the strain without a 
top support. The slide which carries this roll is there- 
fore provided with a swinging hanger furnished with a 
box or bearing for the upper end of the roll. This hanger 
will raise and turn back out of the way sendin, 
when the blooms or rings are betag placed in or taken 
out of the machine. 

It will be seen from the above description of this mill 
that it is so largely automatic that very few men are 
required tooperate it. This has been the case from the 
beginning, but even fewer men are now needed than 
then, by reason of improvements which suggested them- 
selves as the mill became susceptible of closer study in 
practical operation. The saving in time and labour by 
this process employed by the Chicago Tire and Sprin 
Company, is estimated at 30 per cent., as compared with 


the old method. As the tyres are claimed to be much 
better, because the steel has not been tortured by ham- 
mering, the Munton mill certainly appears to have great 
advantages over the old system. 





Mr. Munton has taken out patents on his mill and pro- 
cess in Great Britain, Germany, Italy, France, Austria, 
Belgium, Russia, Norway, and Sweden. 

The magnitude of the new mill will be readily seen 
from the following dimensions: Its entire length will be 
80 ft. ; its height, 44 ft., 20 ft. below and 24 ft. above the 
level of the ground; its width, 21 ft.; its calculated 
weight 391 tons. The bedplate will be built in six sec- 
tions, with a whole length of 54 ft. 10 in. and weight of 
126 tons. The inside pressure cylinder will be 20 in. in 
diameter ; its weight 12 tons. e edging cylinder will 
be 20 in. in diameter ; its weight 8tons. All the cylinders 
will be constructed to carry 5000 lb. hydraulic pressure 
per square inch. 

The power required for the operation of the mill will be 
furnished by a pair of compound condensing engines 
developing 2000 horse-power at 80 revolutions per minute, 
with an initial pressure of 100 lb. ; the diameter of the 
high-pressure cylinder is 28 in., and of low-pressure 
cylinders 47 in. 48 in. stroke, The engine shaft will 
be connected with the 17-in. main driving shaft, which 
carries a helical spurwheel 71 in. in diameter and 20 in. 
face, which matches on the top with a 63-in. helical spur- 
wheel to drive the 12-in. bottom edging shaft at 90 revo- 
lutions a minute. The 71-in. spurwheel also matches 
into a98 in. wheel below it to drive the 134-in. bottom 
driving shaft at 60 revolutions a minute, and this shaft 
through a pair of mitre gear wheels 80 in. in diameter 
drives the vertical exterior pressure shaft, 16} in. in dia- 
meter. 

This mill is designed to slit and bloom ingots for four 
tyres simultaneously and to roll tyres or rings of any sec- 
tion and diameter up to 12 ft., or for 7 plain bands 
for any purpose required, such as boiler shells, gun rings, 
&e., — from 22 in. to 12 ft. in diameter and from 
2in. to 4 ft. wide, and from @ in. to any thickness 
required. 


SHIPYARD MACHINE TOOLS. 
To THE Eprtror OF ENGINEERING. 

Srr,—In the current number of ENGINEERING I notice 
aletter from Messrs. Joseph Adamson and Co. on the 
above subject, and as a reply from me seems to be ex- 
pected I send it with much pleasure. 

Messrs. Adamson seem to have been surprised at my 
assertion that all punching machines must, in time, break 
down. I did not expect that would be called in question. 
I said also that the longevity of the machine was depen- 
dent upon how hard it was worked ; that while the strains 
which an iron casting has to bear, might be well within 
the elastic limit of its strength when the casting was new 
yet that a succession of om strains, long continued, had 
a gradually deteriorating effect upon the metal, particu- 
larly that part exposed to most strain; and that after a 
time (the length of which depended upon the original 
strength relatively to strain imposed) fracture must ensue. 
Ido not think I stated anything new or startling in that 





doctrine. It is pretty well known and understood by all 
who have given much attention to the strength of 
materials. If Messrs. Adamson’s machine has stood so 


long without fracture, then it is simply because its 
original strength has been sv greatly in excess of what was 
required, that its deterioration has been very slow, and the 
time has not yet arrived for breaking down. The maker 
has not been niggardly in the quantity of metal put into 
the main casting, and that quantity may have been 
judiciously distributed as wa Mr. A. says it is 
*fapparently” as good as at first. Much virtue in that word 
“apparently.” He should remember that an iron casting 
always appears quite good until it breaks. It gives no 
outward sign of decrepitude. In the absence of fuller 
dimensions of the casting and other details, it is impos- 
sible for me, or any one, to say what proportion the 
strength bears to the work, or how much the slight spring 
of 34 in. should affect its durability. But any calculation 
based on such data would not affect my general statement 
as to durability. One remark of Mr. A’s. I cannot allow 
to pass unnoticed. He says some friends of his have 
‘* put down a heavier machine to do the same work ;” and 
he infers somehow from my writings that this heavier 
machine will not last as long as the other. How he could 
form such an absurd deduction from anything I have said 
is beyond my comprehension. Anything I have stated 
on the subject should lead to quite an opposite conclusion. 
Yours truly, 
THE WRITER ON SHIPYARD Macuine Toots. 
October 14, 1890. 





“THE TAXATION OF MACHINERY AND 
FOREIGN TARIFFS.” 
To THE EpiToR OF ENGINEERING. 

Srr,—The Chard guardians have recently issued a cir- 
cular in which they appeal for pecuniary support to carry 
on the litigation which they have brought pi them- 
selves by their attack upon the machinery of the mill- 
owners in their union. As they make reference in this 
appeal to the action of this Society, and as the views 
and motives of users of machinery have been much mis- 
represented, may I ask a portion of your valuable space 
to explain the real merits of this important question ? 

I have no desire whatever to discuss the legal techni- 
calities of the dispute which will, in due course, come 
before the House of Lords, for final decision, but at 
the request of my Committee, seek only as shortly as pos- 


sible, to point out the broad grounds upon which manu- | a fl 


facturers rely for a successful result to their appeal to 
Parliament for that redress which the Courts of Law 
have so far denied them. 

In the first place I am directed to say that there is not 
the least wish to avoid sharing fairly and equally in the 
local taxation of the country, and if Parliament in its 





wisdom decides that all personal property is to be rated, 
owners of machinery will readily acquiesce, but until that 
is done, they will continue to protest against one species 
alone of that class of property being rated, while all 
other kinds remain exempt. 

There is, however, little doubt that the ultimate ground 
upon which the question will be decided is, whether it is 
desirable in the general interest of the community that 
the necessary local expenditure should be provided for 
by such means, and whether taxes on productive machi- 
nery are not calculated to act in restraint of the trade of 
the country, and by increasing the cost of production to 
hamper English manufacturers in competition with those 
of other nations. 

All thearguments in favour of free trade are, I venture 
to say, equally applicable to the freedom of machine 
from taxation, and it can hardly be contended that suc 
taxation is not fraught with all the evils produced by a 
protective tax upon the commodities which give employ- 
ment to such machinery. 

The opinion of other nations on the subject is suffi- 
ciently shown by the examples of France, Austria, and 
the United States. 

Tn one of our great north-eastern ports the local authori- 
ties succeeded in laying a heavy burden on the machinery 
of a firm of shipbuilders, so increasing the cost of produc- 
ing their ships. The following extract from the most in- 
structive report of our consul-general at Havre for 1889 
shows the effect of the opposite potter 

‘*T have observed that people in England are very apt 
to confound the two classes of bounties, and to conclude 
that because those given on the construction of ships have 
not produced much effect, that therefore the others have 
likewise proved a failure. Butthis isnot so. Our build- 
ing yards being able to construct vessels at a lower rate, 
and more rapidly than those in France, many French 
shipowners have found it to be an advantage to purchase 
vessels from us, although by doing so they lose one-half 
of the navigation bounty. To counteract this, many 
persons propose that in the new law bounties shall be only 
given to vessels built in France. The cost to the 
country is about 10,000,000 francs (400,000/.) per annum, 
and the results are, that while in 1879 France had only 
599 steamers of 255,959 tons, the number had increased in 
1888 to 1015 of 509,800 tons. In 1880 Havre had 183 
sailing vessels, of 48,548 tons, and 103 steamers of 62,009 
tons ; together, 286 vessels, of 110,557 tons. In 1889 the 
numbers were : 83 of 55,687 tons, and 138 of 158,215 tons, 
altogether 221 vessels, of 213,902 tons.” 

The example of Austria is even more striking and in- 
structive. 

The Austro-Hungarian Consulate has issued a pam- 
phlet showing the facilities offered by a law passed this 
year to encourage the establishment of all kinds of 
factories in Hungary. The advantages offered include 
the exemption for periods of fifteen years from ‘‘ all local 
rates,” from the house tax, the mining tax, and from ‘‘ the 
taxes on all undertakings compelled by law to publish 
their accounts” from the Chamber of Commerce fees, and 
from all general additions to the income tax ; also from 
‘*all fees ‘and local rates on the transfer of factory plots 
or buildings,” from stamp duties and fees on all agree- 
ments relating to the founding of companies and on the 
capital employed by them. The Minister of Finance is 
also empowered to supply salt for such manufactories at 
reduced rates, and entire exemption is granted from muni- 
cipal road rates. While last, but not least, provision is 
made for the carriage on all State or subventioned rail- 
ways of materials and machinery for the erection of such 
factories at rates not exceeding actual cost. 

Public attention has been so forcibly called to the action 
of the United States Legislature in passing the M‘Kinley 
Bill, that it is hardly necessary to refer to it. The im- 
mediate result of this measure, whatever its future effect, 
must be most disastrous to our textile, tin-plate, and 
iron trades, in consequence of the enormous increase 
which will be made in the existing protective duties. 
Yet with a fatuity that is a the represen- 
tatives of the very persons who benefit most by the 
prosperity of our manufacturing industries, are seeking . 
at such a time to inforce a form of taxation the direct 
effect of which is to further add to the almost insuperable 
difficulty of maintaining competition with American and 
other foreign manufacturers, 

Surely, Sir, these facts sufficiently show the suicidal 
effect of the policy for which aid is now being pe a by 
the Chard guardians, and justify the resistance which is 
being offered to it. 

Yours faithfully, 
G. Humpnreys Daviss. 

National Society for the Exemption of Machinery from 

Rating, 22, Buckingham-street, Adelphi, London, 
October 13, 1890. 


THE MECHANICAL ACTION OF STEAM 
DIGGING. 





To THE EpiTor or ENGINEERING. 

Str,—Mr. Proctor is quite right in saying that my 
digging machine was not suited for hard, dry land. It 
was schemed at a time when labour for digging hop 
grounds was scarce. ‘ 

All your readers may not know that hop land is dug in 
the winter or early spring, when it is often very soft, and 
would be quite unable to bear the weight of a digging 
machine carrying its own motive power, hence the use of 

rope. The weight of the diggers was about 30 cwt. 
poe | this was quite heavy enough for digging (say) in 
January or early in February, the machines having often 
‘stuck in the mud” when crossing wet parts of the field. 
In dry weather and over hard ground the machine was 
weighted to prevent it lifting and riding on the digging 
forks ; the speed of crankshaft (driving three forks) was 
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120 to 150 revolutions per minute. One great advantage 
of this digging machine was that any engine of 8 horse- 
power and upwards could be used for driving it. All that 
was necessary was to key a grooved pulley on the crank- 
shaft to drive the high-speed cord. 
JOHN Henry KnicuHrt. 
Barfield, Farnham, October 13, 1890. 





LAUNCHES AND TRIAL TRIPS. 

Messrs. A. AND J. INGLIS launched, on September 30, 
from their shipbuilding yard at Pointhouse, the Penta- 
kota, a steel screw steamer of 3450 tons gross, built to 
the order of the British India Steam Navigation Com- 
pany. The vessel is 360 ft. long, by 42 ft. broad, by 29 ft. 
deep. She will be fitted by the builders with triple- 
expansion engines to indicate 2700 horse-power. 





The s.s. Farzilka, just completed by Messrs. W. Dox- 
ford and Sons, for the British India Steam Navigation 
Company, Limited, left Sunderland on Saturday, the 
11th inst., for her official trial trip, a mean speed of 124 
knots being attained. 


The s.s. Fultala was launched by Messrs. W. Doxford 
and Sons, of Pallion, on Tuesday 14thinst. She is built to 
the order of the British India Steam Navigation Company, 
Limited, of Londonand Glasgow, and the principal dimen- 
sions are: Length, 380 ft.; breadth, 48 ft.; depth, 
29 ft. 3in. This vessel is in every respect a duplicate of 
the Farzilka just built and sent to sea by Messrs. Doxford 
for the same company. 








On Saturday, October 14, two hopper barges built to 
the order of the Natal Harbour Board were launched 
complete from the works of Messrs. Wm. Simons and Co., 
Renfrew. The vessels measure 137 ft. by 25 ft. by 10 ft., 
with carrying capacity of 350 tons. ach is fitted by the 
builders with a set of triple-expansion engines and steel 
boiler, having a working pressure of 150 lb. The hopper 
door arrangement is on the automatic principle. These 
barges are intended to apreng rd the two powerful 
dredgers already sent out to the Natal Harbour Board by 
this firm. One of these latter is fitted with Messrs. 
Simons and Co.’s patent centrifugal sand-dredging pumps, 
and has given great satisfaction, lifting on an average 
each week 12,500 tons of material, which is carried seven 
miles beyond the bar. These barges will hereafter carry 
off the dredgings. 





Messrs. Mackie and Thomson launched from their 
shipbuilding yard at Govan, on Tuesday, October 14, the 
Wasp and the Hornet, two steam trawlers of 160 tons 
each, built to the order of the British Steam Trawling 
Company, Limited, Hull, and intended for the North Sea 
fishing. Their dimensions are: Length, 108 ft.; beam, 
20 ft. 6 in. ; depth moulded, 12 ft. Each of the vessels 
will be supplied by Messrs. Muir and Houston, Harbour 
Engine Works, Glasgow, with a set of compound engines 
of 350 indicated horse-power. One of the two vessels will 
be fitted with Howden’s system of. forced draught, a 
feature new to vessels of this class. 





On Wednesday afternoon, the 15th inst., Messrs, 
Craig, Taylor, and Co., launched from their Thornaby 
Shipbuilding Yard, Stockton-on-Tees, a steel screw 
steamer named Azima, which has been purchased by 
Messrs. W. H. Loveridge and Co., West Hartlepool. Her 
dimensions are as follows : 289 ft. long, by 37 ft. 9in. broad, 
by 21 ft. 9 in. deep moulded. Her engines, on the triple- 
expansion principle, have been built by Messrs. West- 

arth, English, and Co., Middlesbrough, and have cylin- 

ers 21 in., 34 in., 56in in diameter by 39 in. stroke. 
Steam is supplied by two large boilers at a pressure of 
160 lb. per square inch. 


On Wednesday afternoon, the 15th inst., Messrs. 
Richard and Henry Green launched from their yard at 
Blackwall a steam steel water-tank fire float and tug 
vessel named the Asp, built to the order of the Admiralty. 
The dimensions of the float are : Length, 115 ft. ; breadth, 
21 ft. ; depth moulded, 10 ft. Besides being used as a 
tug, she willcarry 100 tons of fresh water for supplying 
the ironclads, and she has a powerful fire engine which 
will discharge wter to the height of 100 ft. at the rate of 
200 tons per hour. The engines, which are of the triple- 
expansion type, are being supplied by Messrs. Haw- 
thorn and Co., Leith. The cylinders are 11} in., 18 in., 
and 30 in. in diameter, and will indicate 300 indicated 
horse-power. 








METALLURGY IN THE SouTHERN States.—The produc- 
tion of pig in the Southern Statesin 1870 was 184,549 tons. 
In 1880 it had advanced to 350,456 tons. In 1890it was no 
less than 1,780,909 tons. 





ENGINEERING AT CAMBRIDGE University.—-The electors 
to the Professorship of Mechanism and Applied Me- 
chanics, at Cambridge University, will meet on Wednes- 
day, November 12, for the purpose of electing a successor 
to Professor Stuart. The electors are the vice-chancellor, 
Mr. W. Airy, Dr. Besant, Dr. hy os Mr. H. Darwin, 
Mr. Martin, Dr. Phear, and Lord Rayleigh. With such 
a strong Board, there should be little doubt of a good man 
being selected to fill the post. An engineering laboratory 
is to be established, for the equipment of which it is 
thought there will be little difficulty in raising funds by 
appealing to friends of the University throughout the 
country. The salary attached to the post will be 700/. a 
year, and the competition for it is not confined to 
members of the University. 





MISCELLANEA. 

Tue telegraph ship Silvertown sailed last Saturday 
with 1500 knots of cable on board, which she is to lay 
between Valparaiso and Lima. The cable has been 
manufactured by the India-Rubber, Gutta-Percha, and 
Telegraph Works Ccmpany, Limited, 100 to 106, 
Cannon-street, London, E.C. 


We hear that a complete set of Simon-Carves coke 
ovens with recovery of by - products has been built at 
Messrs. Pease’s extensive coke works near Darlington, 
this being the third enlargement of the plant goon: 
pew y Mr. Simon, of Manchester, for this well- 

nown firm. 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom, for the week ending 
October 5, amounted, on 16,2364 miles, to 1,498,115/., 
and for the corresponding period of 1889, on 16,123 miles, 
to 1,445,231/., an increase of 1134 miles, or 0.7 per cent., 
and an increase of 52,884/., or 3.6 per cent. 


The Leeds Association of Foremen Engineers and 
Draughtsmen recently paid a visit to Sunderland, where 
a number of the more important works of the town were, 
through the influence of Messrs. John Dickenson and 
Co., opened for their inspection. About thirty members 
of the Association took part in the trip, an account of 
which was given at the last ordinary meeting of the 
Society by the president, Mr. Alfred Atkinson. 


In consequence of the good results attending the expe- 
rimetal cruising trial of the Barrosa under fore 
draught, it is proposed to relieve the double-ended 
boilers of the Vulcan and Thunderer, preparing for their 
steam trials at Portsmouth, of two vertical rows of tubes 
from each nest, with the object of securing superior cir- 
culation of the water, and consequently reducing the 
liability to leakage. The Vulcan is also having important 
improvements made in her ventilation, and her gun ports 
are being strengthened in view of the introduction of 
cordite for the 4.7 in. quick-firing guns. 


The Mansfield Commissioners have lately purchased the 
undertaking of the Manstield Water Company, and are 
now, acting under the advice of their engineer, making 
trial borings with a view to obtaining a new supply. The 
water company were promoting a provisional order for a 
large increase of their works, but the Commissioners de- 
cided upon purchasing the works and obtaining a supply 
of better quality and adequate for the needs of their dis- 
trict, considering that they would thereby save the differ- 
ence between the 10 per cent. dividend to which the com- 
pany was entitled and the rate at which they could borrow 
themoney themselves, the difference being about 6 percent. 


We have received from the Electric Construction Cor- 
poration a copy of their newcatalogue. This remarkably 
well got up volume contains illustrations of most of the 
manufactures of the company and complete price lists. 
Amongst the specialities of which descriptions are given 
we find a large number of dynamos, both of the con- 
tinuous current and alternating types. A comparatively 
large proportion of the catalogue is naturally occupied 
with descriptions of the storage batteries manufactured 
by the company, and many pages more are devoted to 
describing a number of different types of switchboards. 
We should in conclusion say a word as to the engravings, 
which are exceptionally well executed, and being printed 
on toned paper show to the best advantage. 


The Crescent, protected cruiser of the first class, the 
laying down of which had been retarded by the non- 
delivery of material from the contractors, was begun last 
Monday in No. 11 Dock at Portsmouth. There are nine 
vessels of the class now in course of construction under 
the Naval Defence Act, viz., Centaur, Crescent, Edgar, 
and Hawke, at the dockyards ; and Endymion, Grafton, 
Theseus, Gibraltar, and another, by contract. They are 
distinguished as the Edgar class, and, though of less dis- 
placement than the Blake and Blenheim, they are of con- 
siderably greater bulk than any other unarmoured = 
ing sa the service, the only vessels approaching them 
in size =~ the Inconstant and Shah, neither of which 
are, or are likely to be, in commission. The Crescent 
measures 360 ft. in length by 60 ft. 8 in. in beam, with a 
mean load draught of 24 ft. 9 in., and a displacement of 
7700 tons. The date of completion is September, 1893. 


A table relating to the distribution of the trade of the 
United Kingdom, showing the amounts and proportions 
of its trade with other countries in the British Empire 
and foreign countries ee has been recently pre- 
pared by Sir Rawson Rawson, K.C.M.G., C.B., for the 
use of the members of the Imperial Federation League. 
After giving the amounts of the average trade during the 
years 1884-8, and of the whole trade during 1889, the 
conclusion is deduced that the latter amount shows on 
the total trade an increase of 13.2 per cent. on the average 
for the four years previous. The percentage increase in 
1889 compared with the average of 1884-8 was—on the 
trade with British India and Straits Settlements, 6.8 ; 
with British North America, 11.7; with Australasia, 3.5; 
with South Africa, 58.6; and with all the other colonies 
combined, 74. On the trade with the rest of Europe 
the increase. was 16.6; with the United States, 17.8; and 
with other foreign countries and Hong Kong, 3.2. The 
whole trade of the kingdom, as has been shown, ex- 
perienced a percentage increase of 13.2. 


The way in which the shipping on the great lakes is 
growing, and the increase in the size of the vessels now 
being employed, may be gauged by the fact that in the 
month of July, 11 new steamers and two sailing vessels 
were registered in the inland Lloyd’s, of an aggregate 
tonnage of over 14,000 tons, and valued at 1,400,000 dols. 
More than one-half of the vessels exceeded 1000 tons, and 
three of them were over 1500 tons. The traffic on the 


lakes is rapidly extending, and an idea of its present 
volume may be gathered from a report that has been 
made in connection with the breaking of a lock gate at 
Sault Ste. Marie a few weeks ago. During the eighty- 
eight hours the traffic was interrupted there were deesa 
no less than 265 vessels, having a tonnage of 248,489 tons. 
Passengers to the number of 1362 were also detained, 
including 1300 tourists. It is estimated that the loss to 
vessel owners alone was 80,000 dols. per day, and the 
daily loss to the country at large over 500,000 dols. The 
canal and lock, on Canadian territory, which is now being 
constructed, will not be completed till 1892. It will be 
about 3700 ft. long, and the length of the lock 600 ft. 
When it is finished it will render Canada independent 
of the United States canal, and at the same time provide 
an alternative channel between Lakes Superior and 
Huron, which is badly wanted, owing fo the rapid deve- 
lopment of the mineral traffic on Lake Superior. 

The Amalgamated Society of Railway Servants publish 
the following list of accidents to railway employés during 
the past sixteen years : 


j | , 

a | Proportion of Accidents 
| cae ey oa and | Occurring to the Whole 
| Injured by Accidents. Number Employed. 

















Year. 

| Killed. Injured. | Killed. Injured. 
1874 733 2,815 1 in 320 lin 89 
1875 765 2,618 1. oe in. 
1876 673 2,600 | 1,, 386 1 ,, 100 
1877 642 2,163 1,, 414 1 ,, 123 
1878 544 2,03 1 ,, 500 1 ,, 135 
1879 452 1,954 1,, 619 1 ,, 143 
1880 546 2.080 1,, 531 1 ,, 139 
1881 521 2,446 1 ,, 576 1 ,, 123 
1882 5E3 2,576 1,, 570 1 ,, 122 
1883 554 2,460 1 ,, 596 1 ,, 134 
1884 546 2,319 1 ,, 634 1 ,, 149 
1885 451. | 2,117 1 ,, 768 1 ,, 163 
1886 425 | 2.010 1 ,, 815 1 ,, 172 
1887 422 | 2675 1, 821 1 ;, 167 
1888 396 2,193 1 ,, 874 1,, 157 
1889 435 2,769 1 ,, 796 1 ,, 125 

Total for 16 
years 37,198 


--| 8,713 | 
A Bill to authorise the construction of a tunnel under 
New York Bay, connecting Staten Island and Long 
Island, has been introduced into Congress, the object of 
the tunnel being to give the trunk lines now centring on 
the Jersey shore a Brooklyn terminus. The tunnel would 
cross New York Bay at its narrowest point, and be about 
24 miles long, but the whole route of the new railway 
would be about six miles in length. It would run across 
Staten Island from Arthur Kill Bridge to Stapleton, on 
the east shore. Tunnelling would be commenced abont 
one mile from Stapleton. As the water in the bay is only 
35 ft. deep at its deepest part, the descent of the 
tunnel to its lowest point under the bay would be very 
fo. The formation nearly all the way is believed to 
a hard soapstone, which is easily worked, but very 
strong, and would not require an artificial support. 
The point of egress on the Long Island side is tobe a 
short distance south of Pay Ridge, whence the contem- 
plated route of the railway would be across Gowanus Bay. 
and thence to the Fulton Ferry-house, where nearly all 
the elevated and surface railways terminate. From 
Fulton-street it is proposed to run along Coater-street in 
a north-easterly direction to the mouth of Wallabout Bay, 
and, after crossing it, proceed to Newton Creek. From 
this point the road is to run along the water front until 
it meets the projected Kast Kiver Tunnel. The esti- 
mated cost of the work is about 1,250,000 dols. per mile, 
or 6,000,000 dols. in all. 


New Soutu Wares Raitway.—The New South Wales 
Minister for Public Works has accepted the tender of 
Messrs. Horne and Shand for the construction of a 
railway from Culcairn to Corowa, the price being 
101,495/. 10s. This is the second railway construction 
tender accepted this year, the first having been that for 
building a fine from Nyngan to Cobar. The minister is 
further about to invite tenders for the construction of a 
railway from Kiawa to Nowra. 








Tue Proposep OngecA-WuitTEe Ska Canat.—During 
the past autumn the preliminary surveys for the prvu- 
jected Onega-White Sea Canal were terminated. The 
results have been submitted to the Minister of the 
Interior, and the British vice-consul at Archangel in his 
last report says that the following. facts have been 
established by them. The level of the White Sea is 
about 15 ft. higher than that of the Lake Onega ; and the 
length of the proposed canal would be 219 versts, of which 
129 versts are a natural bernie The pro mea- 
surements of the canal are—breadth, 63 ft.; at the locks, 
112 ft.; and along its other portions the proposed depth 
is 10 ft. The cost is estimated at about 7,500,000 r. 
(800,000/.), not including the expenses incurred in the 
construction of a port at a point on the coast of the White 
Sea. With theconstruction of the canal it is expected 
that the cost of transport of goods from St. Petersburg to 
Archangel will be diminished from 1 r. per poud to 40 c. 
The canal will also afford every facility - the transport 
of fish from the plentiful fishing grounds of the White 
Sea to St. Petersburg, and also for the transport of the 
mining products of Olonets. Last, but not least, it will 
also be of great strategical importance in connecting St. 
Petersburg and Cronstadt with the White Sea. There 
can be no doubt, the vice-consul thinks, that, considering 
the unlimited supply of timber in the province of Olonets, 
and the ——— character of the population, ship- 





building will carried on on a large scale when the 
canal is constructed, 
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THE MINERAL RICHES OF BRITISH 
COLONIES. 

THE magnificent display of ores from the colonies, 
which made such a prominent part of the Mining 
and Metallurgical Exhibition, marks the present as 
an appropriate time for reviewing the progress 
made by the colonies in mining matters, and 
particularly in production. The collection from New 
South Wales was arranged under the super- 
intendence of Mr. Oscar Meyer, the executive 
commissioner appointed by the New South Wales 
Government, in conjunction with Mr. C. S. Wilkin- 
son, the Government geologist, and also a commis- 
sioner for the Exhibition. It was the most exten- 
sive exhibition from the colonies, and for this, and 
other reasons which need not be specified, we pro- 
pose to deal in the first instance with New South 
Wales as a mineral producer. There is a mining de- 
partment in connection with the Government, the 
Hon. Sydney Smith, M.P., being secretary for 
mines, and most detailed information is annually 
furnished to the public, as to concessions, the 
yield of mines and districts, and the geological 
features of the country. The secretary has a 
salary of 1500/., the under secretary of 1000/., and 
he has many assistants with salaries ranging from 
7007. to 1001. There is a diamond drill depart- 
ment from which, under certain conditions, drills 
may be hired, the superintendent having a salary 
of 5551. and a geological survey department, the 
chief surveyor having 8501. and 2301. for equip- 
ments. The salaries of assistants range to 1251. 
The chief mining surveyor has 650/., with 2301. for 
equipment, and besides the heads of departments 
there are over 100 mining surveyors over the colony. 
The vote for the mining department last year 
totalled 129,7101. 

All titles to mining lands under the Act com- 
mence with possession, and thereafter notices re- 
quire to be posted and formal application made to 
the mining registrar, and other formalities gone 
through. The maximum area which may be leased 
for coal or shale is 640 acres, and for other minerals 
80 acres, but in the case of gold it is only 25 acres. 
The year’s rent to be deposited with the application 
is at the rate of 5s. per acre, and for gold ll. per 
acre. In all cases the fee for survey has also to be 
deposited. For prospecting a special title may be 
got, but it rests solely upon possession and con- 
tinuous work, and within thirty days after the 
discovery of the mineral in payable quantity, the 
holding has to be converted into a mineral lease. 
The maximum area in this case is 640 acres for coal 
and 80 acres for other minerals. Crown mineral 
lands may also be purchased. The following gives 
some details of the area of crown land now under 
lease and the minerals to be mined : 


Acreage of Mines. 
acres. acres, 
Gold 13,259} Coal, shale, and 
Silver ... 26,102. fireclay ... was 640 
», and other in 20,540 
metals ... 56,071 Cobalt... asa 40 
Diamonds <= Ae », and nickel 39 
‘ and tin 1,127} Slate es aati 110 
Alum... ye 480 opper ... sad 
Aluminite 40 » and lead... 
Antimony 6644 Sulphate of am- 
Bismuth ... 159 monia and potash 95 
Coal ve ... 45,001 Hematite... ase 40 
», andshale ... 37,564 Iron as we 40 
Manganese, &c.... 40 


The total is 205,5404 acres, which shows a large 
increase on the aggregate in 1888. 33,319 acres, 
principally in coal, is reserved lands, while for 


59| 59,588 acres there are permits to prospect ore in 


force, including 44,717 acres in coal, 13,982 acres 
in coal and shale, 162 in gold, 160 in silver, 135 in 
copper, and 290 in tin. Last year aid was granted 
for prospecting in 109 cases. 

Prior to 1851 coal only was raised. In 1871 the 
mineral products included coal, shale, gold, copper, 


463|and antimony, and shortly thereafter tin, silver, 


iron, lead, asbestos, and bismuth were added to the 
output. The value of mineral products up to the end 
of last year was over 81} millions, of which gold 
makes up nearly one-half—37$ millions ; coal more 
than a fourth—22? millions ; while silver is credited 
with 4,168,397/. of this natural wealth ; tin nearly 
9 millions, and copper 5.6 millions. Of iron only 


1,3744 
“0 |—— 





307,516/. have been produced. Before entering into 
details as to these products it may be interesting to 
record the progess made, and this may be done by 
giving the output in successive decades : 


Value of Minerals Raised in Successive Decades. 


£ £ 
Ending 1832 ... 4,194 Ending 1871 ... 16,638,574 
» 1841... 81,275 1881 23,441,890 
» 1851 ... 634,937 Ten years 
», 1861 ... 14,276,637 1889... 30,860,877 


Gold is the most attractive metal—in many 
respects—and although the winning of it was not 
commenced on any scale till 1851, we will deal 
with it first. The discovery of gold is noted as 
far back as 1823, Mr. Surveyor McBrian, in his 
survey of the Fish River, having found numerous 
particles of gold in the sand in the hills convenient 
to the river. In 1839 Count Paul Strzelecki 
found auriferous pyrites in the Wellington district, 
and with such discoveries a social revolution took 
place in the colony. From the agricultural regions 
there was an exodus to the gold diggings, the wealth 
of the colony increased greatly, but provisions ad- 
vanced correspondingly. The goldfields with 
auriferous pyrites, in which various metals combine 
with the gold, extend with short intervals over the 
whole colony, covering about 70,000 square miles— 
about one-fourth the area of the colony, and a con- 
siderable portion has not yet been touched. Gold 
mining has been principally confined hitherto to 
the working of river beds and shallow alluvial 
lands, and it is believed that there is yet scope 
for remunerative employment. The poor success 
which has often attended the working of quartz 
veins is attributed to “ ill-judged speculation, inex- 
perience, and the absence of proper ore-separating 
and other mining appliances.” The Government 
geological surveyors indicate promising localities 
for the gold prospector in the north, west, and 
south of the colony. From some of the reefs in 
Wellington County crushings gave at the rate of 
30 oz. to 2100 oz. In the present article we only 
intend to deal with the statistical phase of the 
question : at some other time we may deal more 
fully with the whole question. At the Exhibition 
the gold specimens were extremely rich, one from 
the quartz reef at Temora containing 238 oz. of 
gold. From one reef in the Armadale district 1307 
tons of stone yielded 17,293 oz.—an average of 13 oz. 
per ton. In many other cases there have been dis- 
appointments. Lately there have been indications 
of a revival in gold mining, and last year’s produc- 
tion was larger than in any year since 1883. Already 
over 37} millions sterling of gold has been won, and 
it is thought the rate of production would be in- 
creased greatly were auriferous lodes opened up. 
It is said there are large deposits of alluvium yet 
untouched, especially such as are deep or covered 
by basalt. We give in the next Table the produc- 
tion in several years. After 1851 there was a great 
spurt in the production which culminated in 1852, 
and since that time the find has never been so large. 
It remained stationary, about 700,000/., till 1858, 
and increased from 1,104,174/. in that year to 
2,467,7791. in 1862, which stands second for out- 

ut. It dropped from 1,304,926. in 1864 to 
931,016/. in 1870, when there was again a recovery, 
1872 having 1,643,5811. to credit ; but since 1874 
it has never been over the million, seldom over 
half a million. 

Gold Mining and its Value. 














Year.| Quantity. | Value. | Year. Quantity. | Value. 
oz. z | oz. } £ 
1851 144,120 468,336 | 1876 167,411 613,190 
1852 818,751 2,660,946 | 1878 119,665 430,033 
1853 548,052 1,781,172 | 1881 149,627 566,513 
1356 184,600 689,174 | 1882 140,469 526,521 
1858 | 286,798 1,104,174 | 1884} 107,198 395,291 
1862 640,622 2,467,779 | 1886 101,416 366,294 
1867 271,886 1,053,578 | 1887 110,288 394,578 
1872 425,129 1,643,581 | 1888 87,503 317,099 
1873 361,784 | 1,395,175 | 1889 119,759 | 434,070 


Total for 39 years, 10,092,356 oz. = 37,614,8871. 


Silver naturally comes next, and most remark- 
able exhibits were shown, particularly the effective 
trophy of the Broken Hill Company, representing 
the bulk of silver mined by them, Broken Hill is 
called the “‘ silver city,” and one can appreciate the 
appropriateness of the appellation when it is stated 
that between May, 1886, and May, 1889, 97 
million ounces of silver were obtained from the 
Broken Hill Proprietary mines alone. Priorto the 
discovery of this rich field, Boorook was the principal 
contributor, where up to 1889, 3? millions of re- 
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fined silver were produced, equal to 751,5551. The 
silver, lead, and ore produced brings the total to 
4,168,3971. A specimen from this mine, consisting 
of chlorobromide of silver, shows by assay 275 oz. 
of silver to the ton. There were also shown five 
tons of stone, representing an enormous body of 
ore, which is being quarried from the face of a high 
cliff. Within the past few years rich veins have 
been found 124 miles from Sydney, and in the 
Barrier Ranges separating South Australia and 
New South Wales, The output last year was 
greater than in any year; but the absence of 
methods for treating the ore is noted, owing to the 
increasing quantity requiring to be sent away for 
treatment. 

Silver Exported and its Value. 
| Value of Ores | 





Total Value, 














Year. Quantity.; Value. not Treated. | wanes 4 Ores, 
oz. a £ i £ 
Upto 1881 726,779 | 178,405 5,025 183,430 
During 1882 38,618 9,024 | 360 9,384 
» 1883 77,065] 16,488 | 2,075 | 18,563 
»» 1884 93,660] 19,780 241,940 | 251,720 
es 1885 794,173 | 159,187 107,626 266,813 
sy 1886 1,015,433 | 197,544 294,485 492,029 
* 1887 = 177,307 32,458 541,952 574,410 
», 1888 375,063] 66,668 | 1,075,737 1,142,405 
» —-:1889 416,895 | 72,001 | 1,899,197 1,971,198 


Regarding diamonds and other precious stones, 
opals, rubies, and sapphires, the Government has, 
on various occasions, obtained the services of experts 
to report upon the fields, as well as the gems which 
have been from time to time extracted from them, 
and these reports, it is said, have generally been of 
an encouraging nature. The number of diamonds 
found in the colony to the end of 1887 is estimated 
at 75,000, the largest being of about 54 carats, or 
16.2 grains. The diamonds occur in old tertiary 
river drifts, and in the more recent drifts derived 
from them. The deposits are extensive, and have 
not yet been thoroughly prospected. The New 
South Wales diamonds are harder and much whiter 
than the South African diamonds, and are classified 
on a par with the best Brazilian gems. During the 
year 1887 the diamond companies at Cope’s Creek, 
near Bingera, produced about 23,000 diamonds, 
weighing 5151 carats; but in 1888, owing to the 
severe drought which occurred, the search for 
diamonds had to be temporarily abandoned. Many 
of the diamonds are used for drills, and one of these, 
from Bingera, used in a Government diamond drill, 
bored 1267 ft. through sandstone and conglome- 
rate without fracture. 

More, however, is made by the mining of ‘‘ black 
diamonds,” of which there are extensive fields in 
New South Wales. There were exhibited at the 
Crystal Palace enormous blocks of coal showing the 
great thickness of the principal seams, several having 
a working thickness of nearly 10 ft. In some parts 
of New South Wales the coal crops out on the face 
of the hills, and is cheaply got by driving tunnels. 
The coal supply of the colony is practically inex- 
haustible, the approximate area of carboniferous 
strata being estimated at 23,950 miles, represent- 
ing many hundreds of millions of tons of fuel. 
The output of coal has steadily increased from 
the opening of the first seam at the beginning of 
the century, and the rate of increased production 
has been very rapid of late years. In the following 
Tables we give the details of coal production, and 
since the figures are very significant of themselves, 
it is not necessary to make any comment further 
than to say that the exports to foreign ports in- 
creased very steadily, sometimes rapidly, up to 
1875, and that after that there was a falling back 
to 1880. The progress since has been marked—from 
about 300,000 to over 1,000,000 tons. The ship- 
ments to intercolonial ports, on the other hand, have 
steadily gone up, although not in the same ratio as 
the production, for instead of forming 40 to 45 per 
cent., as was the case twenty and thirty years ago, 
they are only now 35 per cent. The home con- 
sumption has advanced more quetiy than the 
export trade, even to intercolonial ports. 


Production, Export, and Consumption of Coals. 

















Saee Total | Value Total 
’ Output | per Ton. Value. 
Priorto | } .° 2 | £ 
1829 50,000 10 0 25,000 
In 1829 | 780 10 1.23 394 
»» 1830 | 4,000 9 0.00 1,800 
yy 1835 12,392 8 10.19 5,483 
»» 1843 25,862 12 6.54 16,222 
», 1850 71,216 6 6.77 23,375 
yy 1855 137,076 | 12 11.96 89,082 
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: Home 7, 
‘ Total |Val r ,, 
¢ | Exports. or Output. > yan | Total Value. 
| ion. | 
| tons tons tons |s. d. | £ 24. 
1858) 113,527 102,870 216,397; 14 11.84 162,162 0 0 
1860, 233,877 134,985 368,862; 12 3.36 226,493 00 
1865; 382,9684}  202,5564) 585,525 9 4.43) 274,303 00 
1870 578,389 290,175 868,564) 7 3.54 | 316,836 00 
1875, 927,007 402,722 | 1,329,729} 12 3.89| 819,429 17 2 
1880, 753,356 712,824 | 1,466,180) 8 6.36 | 615,336 11 7 
1885| 1,756,356 | 1,122,507 | 2,878,863} 9 3.72 1,340,212 13 7 
1886| 1,735,865 | 1,094,310 | 2,830,175, 9 2.53 | 1,303,164 4 1 
1887) 1,790,442 | 1,132,055 | 2,922,497; 9 2.57 | 1,346,440 27 
1888} 1,923,872 | 1,279,572 | 3,203,444 9 1.02| 1,455,198 41 
1889} 2,387,702 | 1,°67,930 | 3,655,632) 8 11.20 | 1,632,848 15 6 
Tot. | 28,266,4663) 17,068,555 | 45,335,012) 9 8.03 | 21,917,764 6 4 
| | Average | 
Average , 
Tons. Prine, Value. 
Exported to intercolonial s. d. 
ports a. kee 16,976,671 11 0 9,417,600 
Exported to foreign ports 11,289,795 12 4 6,993,426 
Totals oe -- 28,266,4664 11 7 16,411,026 


Copper lodes were first opened in 1858, and since 
that time 86,902 tons of ingots and 4072 tons of 
ore and regulus have been exported, the total 
value being 5,645,027/. The known cupriferous 
formations cover an area of over 4} million acres, 
the most important mine being the Great Cobar 
Mine, 497 miles west of Sydney, witha shaft 566 ft. 
deep, and the lode varies in width up to 100 ft. 
In 1888 the yield was 1005 tons of copper valued 
at 60,300/.; but operations were stopped last year 
owing to the low price of copper. The statistics 
given along with tin, shale, and iron in a Table 
below, do not indicate any progress in recent 
years. 

Tin was not worked till 1872, although discovered 
in 1853. Since 1872 there have been exported 
94,049 tons of ingots and 17,260 tons ore, the total 
value being 8,925,5431. The number of miners 
employed in the tin mines is about 3178, including 
Chinese. The specimens shown at the Crystal 
Palace indicate that the colony is a formidable rival 
to Cornwall, the approximate area of the tin fields 
in the colony being 5,440,000 acres. The richest 
portions are in the northern district. Here also 
the statistics do not indicate progress in recent 
years. 





THE WESTINGHOUSE QUICK-ACTING 
BRAKE. _ 

THE new type of Westinghouse brake, known as 
the ‘‘ quick-acting,” is being rapidly brought in a 
most practical fashion before the chief railway 
managers of the world. As already mentioned in 
our columns, it has been tested in India* and Ger- 
many,t and more recently it has been tried in 
France and Belgium. The former tests were made 
between Courtalain and Besse-sur-Braye, on the 
Chemins de Fer de |’Etat, on May 9 and 16 in the 
present year, and the latter on the Belgian State 
Railways during July and Augustlast. Both these 
sets of trials were eminently satisfactory in demon- 
strating the capabilities of the arrangement, as 
regards quickness of action, ease of graduation, and 
smoothness of operation. It was shown that the 
improved system had all the well-established 
merits of its predecessor, with the additional advan- 
tage that it could be applied to trains of any length 
that are likely to be worked. 

We have already fully explained the construc- 
tion of the quick-acting mechanism, { but to render 
the account of the experiments quite clear, will give 
a brief account of its principles. The ordinary West- 
inghouse brake is put in action by reducing the pres- 
sure in the train pipe, by allowing a part of the air to 
escape at the driver’s valve. This reduction of 
pressure, if effected rapidly, is propagated gradually 
along the pipe, and takes anappreciable time to reach 
the rear extremity. It follows that if the train be 
very long, the brakes on the front part are applied 
before those at the rear, with the result that ex- 
cessive and often dangerous jerking of the vehicles 
is occasioned, the buffer springs being strongly 
compressed and then violently extended. With a 
long train this form of brake cannot be used, 
unless the air is evacuated so slowly that the pres- 
sure in the air pipe has ample time to equalise 
itself, so that the brakes go on simultaneously. 
Now in the new arrangement the bulk of 
the air in the pipe is no longer discharged at 
the driver’s valve. The action is commenced 
there, but the first brake mechanism which 
comes into operation places the train pipe in com- 
munication with its own brake cylinder, afford- 


VaLvuE or Copper, Tin, Iron, AND SHALE Propucep In New Soutnu WaAtgs. 


























' 
Copper and Regulus. Tin and Tin Ore. | Iron. | Shale. 
Year. -_ —_ $$ = — —_—— ~ 

: | ’ | | | | 

Quantity. Value. Quantity. | Value Quantity. Value. | Quantity. | Value 
tons. £ tons. | £ tons £ | tons | £ 

1880 5,394 364,059 6,159 471,337 | 2,322 15,335 19,201 | 44,725 
1881 5,494 | 855,062 8,200 | 724,003 | 6,560 47,871 27,894 | 40,748 
1882 4,958 324,727 8,670 $33,461 | 7,476 37,224 48,065 | 84,114 
1883 8,957.7 577,201 9,125.5 | 824,552 3,434 26,908 49,250 90,861 
1884 7,305.4 416,179 6,665.9 521,587 3,759 24,572 31,618 | 72,176 
1885 5,746 264,920 5,193 | 415,626 | 4,176 25,793 27,462 | 67,239 
1886 4,027 167,665 4,968 | 467,653 | 3,685 19,068 43,563 | 99,976 
1887 4,763 199,102 4,961 | 525,420 2,797 14,543 40,010 | 87,761 
1888 3,899 275,034 4,809 H 582,496 | 3,747 23,721 34,869 73,612 
1889 4,182 206,641 4,650 | 415,171 | 2,136 18,330 40,561 77,666 
Total 54,726 1 3,149,590 63,401.4 5,781,306 40,094 253,365 372,493 | 739,778 

i] ' 





Tron occurs in many districts, principally in com- 
bination with other metals; at Wallerawang, Lith- 
gow, Mittagong, Mount Lambie, Berrima, Illawarra, 
and other parts, but,owing to the great cost of 
erecting plant and the difficulty of securing skilled 
labour, very little has been done towards develop- 
ing this wealth. The principal works are in Lith- 
gow Valley, and were originated in 1874. There is 
afurnace, foundry, forge, and rolling mills. The 
blast furnace is capable of producing 100 tons of 
grey, or 115 tons of white iron per week. Last 
year 2136 tons of bar and rail iron were turned 
out, the value being 18,3301. The analysis shows 
that the magnetite iron averages 40.87 per cent. 
of metallic iron, the garnet stone 21 per cent. of 
iron, the brown hematite 37.84 to 51.52 per cent. 
of iron, and the clay bands 49.28 to 56 per cent. of 
iron. At the Exhibition there were several speci- 
mens of boghead mineral, one of which yields over 
130 gallons of crude oil, or 18,000 cubic feet of 40- 
candle gas per ton. 

Antimony, asbestos, bismuth, zinc spelter, and 
lead, are also found in New South Wales, but not in 
large quantities. In the past ten years 3663 tons 
of antimony have been mined, the value being 
63,323l., and of bismuth 165 tons, valued at 
35,835/. Beautiful specimens of marble and timber 
were among the exhibits in the gallery at the Crystal 
Palace. 





ing an outlet for a portion of the air. The second, 
third, fourth, and successive brake mechanisms 
evacuate more air in turn, the result being that the 
reduction of pressure is greatly expedited, and the 
wave runs the length of fifty carriages in 24 seconds. 
This time is too short to give rise to dangerous 
oscillation, and an emergency stop in a train of 
this length can be made with safety and comfort. 
The celerity and certainty of the quick-acting 
brake will be best appreciated by an inspection 
of the diagrams on the next page. These were 
constructed by the automatic appliances$ always 
employed by the Westinghouse Company in their 
trials, and are confined to experiments made in 
two descents from Libramont to Jemelle, on July 
9and 10 last. For convenience the diagram has 
been cut in three, and one part engraved below the 
other. In each part the upper line represents 
the profile, the gradient being marked in units per 
thousand, the steepest being 16 in 1000, or 1 in 624. 
The second line shows the number of kilometre 
sts, and the third the horizontal deviations. 
wo speed curves are given, one in dotted line for 
the trials of July 9, and one in dot and dash 
for the trials of July 10. The hatched figures 


* See ENGINEERING, vol. xlix., page 511. 
+ Ibid., vol. xlvii., pages 307 and 620. 
t Ibid., vol. xlv., page 235. 

§ Ibid., vol. xlvii., page 307. 
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we have not the space to publish the diagrams, 
which simply confirm those which we give. The 
train was made up afresh with a larger proportion 
of loaded wagons, the brake being adjusted that 
no wheel would be skidded even on the empty 
vehicles. The train was drawn by two locomotives 
and made a run of 240 miles, passing stations and 
observing signals in the ordinary way, the road 
being very heavy. Besides the ordinary stops 
and the emergency stops, there were several simula- 
tions of burst hose, effected by suddenly opening 
cocks in the vans at the ends and centre of the train. 
In each case the brake went on instantly and fully, 
and the train was arrested without shock. In one 
case a screw coupling broke just as the train crossed 
a summit, one part being on the up grade and the 
other on the down grade. Had it not been for the 
brake a serious accident must have occurred, but 
as it was the two parts stopped only a few yards 
apart. In whatever way the new brake was tested 
it answered the requirements of the traftic perfectly, 
and enabled this unwieldy goods train to he 
worked with the precision of a passenger train. 
The quick-acting brake was introduced into the 
United States to enable the long freight trains in 
vogue there to be handled with safety. It is now 
sought to extend its use to Europe for the same 
purpose, but up to the present the various autho- 
rities show little disposition to follow the American 
lead in this respect. The new brake has found its 
first use here on passenger trains; it has been 
adopted on the railways of Hungary, Switzerland, 
Bavaria, Wurtemburg, and Baden, and on the 
North-Eastern Railway. If its introduction meant 
the addition of a new type to the already existing 
medley of brakes which make the interchange of 
traftic so difficult in England, it would be a matter 
of consideration whether the inconvenience would 
not balance the gain. Fortunately this is not so ; 
carriages fitted with the quick-acting mechanism 
may be coupled to those provided with the 
old type without any danger, indeed a judi- 
cious mixture of the two types will quicken the 
action all through the train. To demonstrate 
this, experiments were carried out on July 1, 
August 1 and 7, between Malines-Termonde, Ter- 
monde-Louvain, and Louvain-Malines. A train of 
sixteen carriages, eight with quick-acting brakes 
and eight with old pattern brakes, made _ six 
journeys, the grouping of the carriages being diffe- 
rent on each occasion. The first journey the 
arrangement was, starting from the engine, two 
new pattern brakes, four old pattern, two new pat- 
tern, two old pattern, four new pattern, two old 
pattern, with the reverse arrangement on the return 
journey. The second day it was six new pattern, 
three old pattern, two new pattern, five old pattern. 
The last day it was seven old pattern, seven new 
pattern, one old pattern, one new pattern. On 
the return journey the arrangement was _ re- 
versed, the seven old pattern brakes being in the 
rear. During the whole of the three days the stops 
were made successfully. On the first day the new 
driver’s valve was used which does not allow the 
quick action to take place, unless it is specially de- 
sired to do so, The third day an old valve was 
used by a man without experience of the new 
brake. Two or three times he set up the quick 
action with the result that there was some crowd- 
ing together of the carriages and jerking. This 
was to be expected from the composition of the 
train, but it was not serious ; probably it was not 
more than would have happened had the train been 
fitted entirely with the old brake. Burstings of 
hose, both real and simulated, were carried out 
without displacing test parcels placed on shelves in 
the vans, and without breaking any drawbars ; in 
fact no drawbar gave out during the whole of the 
trials. At the conclusion the verdict of the experts 
was that the introduction of the new brakes in a 
train partially fitted with the old, expedited the 
stoppages and did not render them more violent. 
his is third time in Europe that the wonderful 
erformance of the Westinghouse quick-acting 
Cake has been demonstrated. It has been shown 
that it exceeds the old pattern as rauch as that dis- 
tanced its competitors on its introduction, and that 
by its use an 8 trains can be run as rapidly and 
safely as passenger trains, if it should ever be 
desired to do so. Its use on passenger trains will 
still further reduce the risks of travelling by saving 
& second or two in cases where a second makes the 
difference between safety and destruction. It in- 
volves no more complication, and offers the traftic 
manager whose lines are crowded to their full 





capacity, a ready means of reducing the number 
of his trains, and increasing his average speed. 
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From New York to Pittsburg, from Pittsburg 
to Chicago, thence, on the one hand, to the great 
ore regions of Lake Superior on the north, and on 
the other to the metalliferous area now being de- 
veloped in Alabama in the south; such in three 
lines is the programme that has been prepared by 
American engineers for their European guests, who 
arrived in this city a few days ago. It may be con- 
fidently stated that not one of these guests could 
form the slightest idea, when they landed here, of 
what was in store for them, both as concerned the 
unbounded hospitality that awaited them through- 
out the whole of their long journey, and the lessons 
which they could not fail to learn, and which, to 
many, will prove of great value in the future. The 
filling in the details of the programme we have 
outlined above has been a work of great labour 
and pleasant pains to the associated societies of 
American engineers, for many months past. 
In New York, Pittsburg, and Chicago com- 
mittees have been occupied, both independently 
and acting in concert, perfecting every detail that 
may insure complete success to the enterprise, and 
leaving nothing unprovided for to secure the com- 
fort of their army of visitors. Speaking with the 
authority derived from a visit just completed to 
these three great industrial centres, we say with 
confidence that no such enterprise has ever been 
undertaken and prepared for on such a scale and 
in so liberal a spirit, as the present one. The diffi- 
culties to overcome have been enormous, both as 
regards the number of guests to be entertained 
and the distances over which they have to be con- 
veyed. 

In New York City itself, the great commercial 
metropolis of the United States, these difficulties 
have not been greatly felt, for the number of 
entertainers is large and their power of showing 
hospitality is almost equal to their goodwill. In 
Pittsburg, where hotel accommodaticn is insufti- 
cient to meet the extra demand suddenly thrown 
upon the city, private hospitality has come to the 
rescue, and in Chicago, which can boast of 1400 
hotels, a large number of visitors will not be per- 
mitted to avail themselves of these public facilities, 
but will be received as the guests of many of the 
leading citizens. It is at Chicago that the real re- 
spenibdidion and troubles of the journey will 
begin ; the whole body will probably number at 
least 500 American, English, and German engineers; 
these will be divided into two parties; one of mode- 
rate proportions, probably not 100 in all, will travel 
to the north-west ; the other, a veritable army of 
explorers, will go south-east to Alabama. No less 
than three trains or—to use American phraseology 
—three sections of one train will be required to 
convey the party, which will have to pass many 
days and nights in the comfortable, though some- 
what limited, accommodation placed at their dis- 
posal. 

To those who start under the impression 
that the American towns of Middlesbrough, Bir- 
mingham, and others, bear some resemblance to 
their English namesakes, a serious disappointment is 
in store. The greatness of these towns lies in the 
future, the means by which it will be secured 
is still beneath the ground. Even American energy 
and enterprise cannot create cities in three or four 
years to accommodate an invasion of foreign 
visitors. To meet the deficiency, or absence, of 
hotel accommodation in these new and remote 
districts was one of the great difficulties of the 
American Reception Committees ; they have met 
it in a way that would be impossible in any other 
country, by carrying with the party all the neces- 
saries for the extended trip. Each section of the 
train will be provided with ample sleeping accom- 
modation, restaurant cars, bath-rooms, &c. The 
members of the committee in charge of the various 
sections, will have under their control an eflicient 
organisation to provide for the necessities and com- 
forts of the visitors placed in their charge. So far as 
has been practicable every detail has been considered, 
and every contingency provided against, but it is 
impossible to ignore the fact that this long journey 
will be an arduous one, attended by many difliculties 
and some hardships. To pass eight or nine days 


and nights in the narrow limits of the train-—even 





an American train—will, of itself, be a strain to 
powerful constitutions, and it is only reasonable to 
4 that some unexpected incidents, over which 
the Reception Committee can have no control, may 
occur to test the patience and endurance of the 
party. We trust and believe, however, that each 
member of it, recognising and appreciating the 
efforts that have been made by the American 
hosts, will assist in the success of the undertaking 
by accepting inconveniences cheerfully and show- 
ing thorough recognition of all that has been 
done. Some of the visitors, doubtless, will return 
home regretting that they had undertaken so 
heavy a task, but the majority will have learnt 
invaluable lessons, that will have been easily pur- 
chased at the cost of some effort and inconve- 
nience. 

The visitors who have wisely chosen to take the 
journey to the Lake Superior district will have far 
fewer difficulties to encounter, chiefly because the 
number is smaller, and the party can be more 
easily handled. In our opinion they will have also 
objects of equally great interest to occupy them, 
for in the north-west industrial enterprise is spread- 
ing at a prodigious rate, although English capital 
has not found its way to that district on so large a 
scale as in Alabama, which fact, we presume, ac- 
counts for the great majority of visitors preferring 
the southern tour. Besides New York, Pittsburg, 
and Chicago, many other of the great cities, both 
in the eastern and central States, have awaited 
with eagerness the coming of the European visitors, 
and anticipate, although they lie outside the pre- 
scribed route, that they may have opportunities of 
extending informal hospitality to those Englishmen 
who, cutting themselves free of the official pro- 
gramme, lay down a line of travel for themselves. 

In watching all this broad-minded preparation 
stretching across thousands of miles of country ; in 
learning all the plans for kindnesses to be shown 
and hospitalities to be extended ; in noting the 
keen desire to return manifold attentions that may 
have been shown to American engineers when 
visiting England; one cannot help asking the 
question, If all this is being done now, what will 
be the reception given to the members of the 
Institution of Civil Engineers, who, it is hoped, 
will be the guests of American engineers when 
the great International Columbian Exhibition is 
held at Chicago in 1893 ? 


Tue Vistr To New York. 

The great majority of English visitors landed in 
New York City on Monday morning, September 29, 
at a very early hour. The voyage after leaving 
Queenstown had been a favourable but not a fast 
one, and some further delay occurred from fog near 
Sandy Hook. The extremely bad Customs arrange- 
ments at the dock excited the interest, indigna- 
tion, or despair of the new-comers, according to their 
various temperaments. It is not the business of 
any foreign department to listen to suggestions for 
improving any of their ways, but we do consider 
that the English Transatlantic companies might do 
something to assist passengers on landing at New 
York. All baggage discharged from the ship, from 
the hold or the state-room, is shot down in a mass 
upon the floor of the Customs depdt. Some 
theory exists that the luggage is deposited in heaps, 
classified according to the initial letters of the 
owner. But this is only a theory, and it is 
necessary to spend hours, sometimes, in finding 
one’s belongings and carrying them oneself, unless 
any of the gentlemen porters condescend to lend a 
hand. It was quite late in the day before the party 
descended with their effects at the Park Avenue 
Hotel, the head-quarters of the expedition. This 
fine building was originally erected by A. T. 
Stewart for the residence of his lady employées, but 
these, despite the many attractions and luxuries 
provided, failed to appreciate the attention, and 
after several failures the house was converted into 
a first-class hotel, still known to the irreverent as 
‘* the deserted woman’s home.” 

Until the morning of Wednesday last, the visiting 
engineers had no official existence, but on the 
other hand they were socially entertained every 
minute of the two days. Nor have the German 
visitors been less well looked after. More atten- 
tively indeed, if the gorgeous floral tribute from 
the lady passengers on the Lahn, presented to 
them at the hotel, is any indication. Talking of 
ladies it should be mentioned that between forty 
and fifty have come from England with the party. 
To receive them and to offer them special attention, 
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a ladies’ committee was formed with the able and 
energetic Mrs. J. C. Bayles as president, and Mrs. 
Horace See, so pleasantly remembered from Paris 
last year, as secretary. The entertainments speci- 
ally provided for this section of the party consisted 
of drives to Central Park, visits to the museums, 
and to the various great shops in the city, a 
delightful excursion up the Hudson, of which more 
will be said presently, and a visit to the Star 
Theatre on Thursday evening. This has proved a 
sufficiently full and attractive programme, and has 
been very fairly appreciated. 

Chickering Hall, a commodious and well-arranged 
theatre or concert-room, in Fifth Avenue and 18th 
street, was retained for the whole week commenc- 
ing September 29. The date fell conveniently for 
the American Institute of Mining Engineers to hold 
their fifty-seventh meeting, and it was decided that 
the first two days of the week should be given up 
to this purpose, and that on Wednesday the New 
York meeting of the English Iron and Steel Insti- 
tute should be held. This meeting closes to-day, and 
to-morrow morning at 9 a.m. the first departure 
westward will be made, a stop over Sunday taking 

lace at Philadelphia. The session of the American 

{ining Institute was a very busy one, after making 
deduction for the large number of papers that were 
read by title. On Monday, at 2 p.M., after addresses 
of welcome and introductory business, two papers 
were read actually, and four by title. Mr. Abram 
S. Hewett is President of the Institute this year, 
and he presided in his usual able genial manner. Of 
course a number of English visitors were informally 
present, and to them Mr. Hewett said, “‘ New York 
is the clearing house of the whole country. Nothing 
that any mining engineer can do in the remotest 
part of this great continent can be without beneficial 
effect in New York City. Therefore we greet you 
as friends and men who are busy in making us all 
prosperous and rich.” An evening session was 
held at 8 p.m., when two papers were read. On 
Tuesday, at 10 a.m., four papers were read and 
three taken as read. At 2 P.M. an afternoon 
session was held, when three papers were read, and 
eleven taken as read. Finally, at an evening 
meeting, three papers were read and five read by 
title only. The selection of papers was unusually 
complete and interesting, and we regret that we are 
unable to refer to any of them upon the present 
occasion ; we shall take an early opportunity, how- 
ever, of doing so. 

On Wednesday morning, at 9.30 a.m., the meet- 
ing of the Iron and Steel Institute was to have 
been formally opened by an address from Mr. 
A. S. Hewett, which we shall publish in eatenso. 
Illness unfortunately prevented Mr. Hewett from 
being present, and the printed address was 
distributed. 

Mr. Carnegie opened proceedings with an address 
of welcome, of which the following is a summary. 
He said : 

‘*Welcome Mr. President and gentlemen ; 
thrice welcome fellow-workers of the Old World to 
the shores of the New. 
sentative of the societies of the United States 
kindred to your own, we are glad to see you at last 
under our roof-tree. Members of the Iron and 
Steel Institute of Great Britain, members of the 
Verein Deutscher Eisenhuttenleute, and you, 
gentlemen, from the sister Republic of France, to 
each and all of you we extend both hands in cordial 
greeting, and hail you by the sacred name of 
guest. 

‘‘Many members of the societies who now have 
the honour to receive you, have at various times 
enjoyed your generous hospitality. They have 
been received among you, notas strangers, not even 
as friends, but as kinsmen—by Briton, by French- 
man, by German. Wherever among you the 
members of any of the American societies have 
appeared, their claim to kinship, which they have 
been so proud to make, has everywhere been 
heartily acknowledged ; for British and French and 
German are we of the Republic. 

‘‘What the new land owes to you of the old 
constitutes so vast a debt as to baffle computation. 
In your own immediate domain of coal, of iron. 
and of steel, we have been only your pupils. The 
original inventions were all your own. The 
American has necessarily been restricted to the 
development and improvement rather than to the 
origination of new methods in this department. 
The genius of Europe has preceded him and in- 
vented the processes under which we still labour. 
The inventions of Cort, Neilson, Nasmyth, Bes- 


Speaking as the repre- | P; 


semer, Siemens, Thomas, Whitwell, and Gilchrist, 
the investigations of Bell, Richards, Snelus, Riley, 
and others of Europe have made possible the 
amazing development of our own country. What 
we have to show you therefore, gentlemen, in coal 
and iron and steel, is but a successful development 
of your own ideas. In civil engineering you will 
perhaps note more of American originality. In 
the sinking of pneumatic piers, in the structure of 
bridges, in the construction and maintenance and 
operation of railways—especially city railways— 
and in some other branches of engineering and 
special manufacture, you will perhaps conclude 
that the contribution to the world’s progress made 
by the new land has not been inconsiderable. You 
have the Society of Electrical Engineers here as 
one of your hosts, and in this branch we hope to 
be able to show you much that cannot fail, we 
think, to interest. The electrical field being of 
recent date, the American has been free to enter 
upon it and start with other nations. Great funda- 
mental inventions connected with electricity had 
not occupied the ground before he appeared upon 
the scene. The Electrical Society will take the 
greatest pleasure in displaying to you its latest 
achievements. In short, gentlemen, the whole 
continent, east and west, north and south, is open 
for your inspection. No scientist, engineer, or 
manufacturer of America has declined to open his 
doors for your reception. On the contrary, our 
Committee has been embarrassed by the overwhelm- 
ing number of invitations which it has received to 
take you to various establishments.” 

A considerable number of papers were announced 
for reading, but it is very doubtful if, with the 
greatest industry, the list will be worked through ; 
while considering the amount of pleasant occupa- 
tion vistors had to perform outside, languor in dis. 
cussion was very pardonable. We annex the titles 
of papers put down for reading, and shall on a 
future occasion print in extenso, or in abstract at 
least, such as have been read. 

‘‘The Development of American Blast Furnaces, 
with special reference to Large Yields,” by James 
Gayley, Bessemer, Pa. 

‘*The Manufacture of Bessemer Steel in the 
United States,” by Professor H. M. Howe, Boston, 
Mass., U.S.A. 

‘‘Recent Progress in the Manufacture of War 
Material in the United States,” by W. H. Jacques, 
Bethlehem, Pa. 

‘The Wear of Metal, as influenced by its 
Chemical and Physical Properties,” by Dr. C. B. 
Dudley, Altoona, Pa. 

‘*Fuel Gas and some of its Applications,” by 
Burdett Loomis, Hartford, Conn. 

‘“‘The Manufacture of Spirally- Welded Steel 
Tubes in the United States,” by J. C. Bayles, East 
Orange, N.J. 

‘“*The Thomson Electric Welding Process,” by 
Professor Elihu Thomson, Boston, Mass. 

‘¢ Testing Materials of Construction in the United 
States,” by Messrs. Hunt and Clapp, Pittsburg, 


a. 
‘‘The Coke Industry of the United States,” by 
J. D. Weeks, Pittsburg, Pa. 
‘¢The Development of the Iron Manufacture of 
Virginia,” by E. C. Pechin, Cleveland, Ohio. 
‘*The Massicks and Crooke Hot Blast Stoves,” 
by Walter Crooke, Millom, Cumberland. 
‘‘Aluminium Steel,” by R. A. Hadfield, Shef- 
field, England. 


Excursion uP THE Hupson. 


After the conclusion of the morning session on 
Wednesday, that is to say, at 1 p.m., the party 
started for an excursion up the Hudson. The 
weather was as clear and brilliant as it can be in the 
early days of an American autumn, and the whole 
excursion was full of interest. That this excursion 
was a complete success as a pleasure party, is 
shown by the following extract from the New York 
Tribune, the semi-official organ of the Reception 
Committee : 

‘\ A Sail Up the Hudson.—Immediately after the 
close of the morning session the British guests 
were taken in carriages to West Twenty-second- 
street, where the steamer Sandy Hook was await- 
ing them. Cappa’s 7th Regiment band and a sub- 
stantial luncheon were on board, and Captain 
Martin never sailed with a jollier company ona 
more pleasant excursion. The boat went up the 
river as far as the entrance to the Highlands. The 
enthusiasm of the Englishmen overcame their pro- 





verbial reticence as the sloping banks and the 





Palisades passed before them in a swift changin 
panorama. The Germans in the party exchang 
exclamations of delight and talked of Drachenfels 
and Ehrenbreitstein. The Southerners compared 
the river with the Douro, and the Welshmen waxed 
enthusiastic over the glory of the autumn foliage 
and the soft golden haze like that which comes in 
Wales with the ‘little summer of St. Michael.” 
Everybody was sorry when the boat’s head was 
turned off Anthony’s Nose. But the band stirred 
much ardent patriotism by an inspiring medley of 
** Hail Columbia” and ‘‘ God Save the Queen,” in 
which selections from ‘‘McGinty” and ‘‘ Annie 
Rooney ” were judiciously interspersed. When the 
shadows fell and the lamps were lighted space was 
cleared in the cabin and on the foredeck for dancing, 
which was kept up until the boat returned to her 
pier at seven o’clock. More perfect conditions for 
an auspicious opening of the festivities could not 
have been selected. Ex-Senator Warner Miller 
was on board ina high silk hat, and met Sir James 
Kitson, Sir Lowthian Bell, and the other eminent 
men of the party. Mr. Carnegie was accompanied 
by his lovely wife, in a becoming suit of mourning. 
There were about 600 people on the boat, of whom 
100 were ladies.” 

We will attempt to give some idea of the chief 
objects of engineering interest on the route, and 
which were visited at different times by some mem- 
bers of the party. 

The Hudson River, from Bedloe’s Island to 
West Point, is very full of beauty, of the beauty 
given by nature, as well as that born of industry. 
The lifted torch of the great Statue of Liberty 
beckons to miles of crowded river front on both sides 
—New York and Jersey City. The great English 
Atlantic liners lie in their berths alongside their 
respective docks, the champion racers of competing 
English lines, the fastest vessels of the German 
Lloyd’s, the Hamburg-American, and other com- 
panies. Mingled with these are all the stations of 
the American liners; ships trading to the south, 
the north, the west ; the great river boats are there 
too, the so-called Sound vessels running to Boston 
—of which the Daniel Drew is one—conspicuous 
objects. But what gives its distinguishing cha- 
racteristic to the Hudson River is the host 
of gigantic ferry boats that ply ceaselessly from 
shore to shore. Long, and very broad, to provide 
standing room for carriages and teams, rising high 
above the water and roofed in for nearly their whole 
length, with walking beams high above the roof 
and their side-wheels almost concealed by their 
projecting sponsons, these vessels are very re- 
markable. The type is old, and with but one or 
two exceptions is preserved on the Hudson—made 
larger and swifter than of old, and more costly and 
beautiful in internal finish—but still the same New 
York ferry boat of perhaps half a century ago. 
Their berths lie very close together up and down 
the shores of New York and of Jersey City ; some 
belonging to private and many to railway companies 
to complete their connections with their nominal 
terminal stations. Steam flats filled with loaded 
freight cars ply to and fro to be unloaded, one 
side or the other as the ease may be. Other 
flats not so numerous take passenger cars across, 
such as the through cars running to Boston. 
Very complete and perfectly worked out is this 
system of transfer, made necessary by the presence 
of a broad river between the mainland and the 
commercial metropolis, and even when the Hudson 
Tunnel is completed, and if Mr. Lilienthal’s great 
bridge becomes a reality, it is not likely that the 
great water transfer system will ever diminish. 

Down the river come constantly long lines of broad 
deep canal boats that have travelled through the 
Erie Canal to deliver their freight and receive new 
charges for the return journey. Tugs unattached, 
rush to and fro as if under the influence of high- 
—, American life, and others with work in 

and, steer in and out upon the crowded highway 
with their strings of boats. Numbers of those 
beautiful craft, turned out only in American ship- 
yards—three, four, and even five-masted barques— 
lie moored in the stream, or drop down with the 
tide, and sometimes two or three of the new 
American cruisers are to be seen, looking smaller 
than they are, but business-like from bow to stern. 
Perpetual movement suggestive of the busy, hur- 
ried life within the city covers the great river, and 
the activity is even more striking after dark, when 
moving forms on all sides are indistinct or invisible, 
save for the glare of electric signal lights, of 
coloured lamps innumerable, and the long rows of 
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illuminated windows on the ferry boats which ply 
to and fro throughout the night. 


Tue Statue or Liperry. 

The great Statue of Liberty is not only the most 
conspicuous object in coming up the Narrows, but 
it is also a great work of art construction, and a 
solid testimony of friendship on the part of France. 
We have already illustrated and described this 
work, but as it has been visited on the present 
occasion we may say a few words about it. It is 
composed of sheet copper attached to an iron frame 
of very ingenious design. The foundation is of 
concrete 90 ft. square at the base, 65 ft. at the top, 
and 52 ft. 10 in. high. On this is placed the 
pedestal, 43 ft. 6 in. square and 89 ft. high. The 
statue is secured to the pedestal by two rows of 
anchoring girders, three in each row ; these are 
placed near the top of the pedestal and 60 ft. below 
is a second series, the two sets being joined by 
bolts 4 in. by 14 in. placed around the inside of 
the central opening lett in the pedestal. The 
following are the leading dimensions of this 
structure: 


ft. in. 
From bottom of plinth to top of torch 151 5 
Heel to top of torch __... kee ee lll 0 
Height of head ine : 13 6 
Width of eye 24 
Length of nose ... 3 9 
Re forefinger i , 711 
Circumference of finger at second 
joint... - a es Se 49 
From water level to top of pedestal ... 149 10 
a Re foot - si 60 10 
Height of pedestal aes ve es 89 0 
Extreme height of statue above water 301 3 


Tue Hupson River TUNNEL. 


The Hudson River Tunnel is another work of 

- great interest, unfinished, and of which nothing 

could be seen by the visitors during their excursion 

to West Point, but to which special invitations 

were issued. We cannot do better than summarise 

a description of this work, from the little hand-book 
issued by the Reception Committee. 

The object of the tunnel is to establish railway 
communication between Jersey City and New 
York. How far it will be useful in this respect 
after it has been completed is not to our present 
purpose to inquire; certainly as an engineering 
work it is full of considerable interest. The com- 
pany undertaking the construction was organised 
nearly twenty years ago with a capital of 2,000, 0001. 
sterling. The distance to be tunnelled was 5600 ft. 
and the eastern and western termini are respec- 
tively between the Hoboken and Erie ferries on 
the New Jersey side and at the foot of Morton- 
street, New York. Work was begun in November, 
1874, when a shaft 30 ft. in diameter, brick-lined, 
and sunk 83 ft. from the river front and 54 ft. 
below high water, was constructed. Elliptical 
false works were built on opposite sides of the shaft 
corresponding in form to the intersection of 
the tunnel, and above them was made an air lock. 
The so-called temporary entrance was then begun. 
This consisted of a series of eleven rings, formed 
of plates 2 ft. wide ; each ring being 18 in. larger 
in diameter than the one preceding it. The largest 
ring was 20 ft. in diameter. As the tops of these 
rings were in the same horizontal line, their bottoms 
formed steps leading up to the air-lock, the chamber 
forming a cone having its upper side at right angles 
with the diameter. From the base of this cone the 
two tunnels were started, it having been decided to 
build two parallel single-track tunnels instead of 
one large one. 

The north tunnel was first begun. As the largest 
ring of the chamber was not large enough to embrace 
both tunnels, it was necessary to extend the sides 
and inverts beyond the ring. Plate by plate an iron 
shell or ring was built, of a size equal to the exterior 
of the north tunnel, and in this brickwork was laid 
2 ft. thick. The regular work of tunnel building 
was then begun. The silt was removed until the 
top centre plate of a new ring could be put in and 
belted to the one behind. Then a plate was put in 
at each side and bolted to the centre plate and to 
the ring. When this circle had been carried down 
the sides some distance, another was commenced 
and built in the same way. When four rings of 
plates had been putin and braced, the chamber was 
cleaned out and the masonry laid, thus completing 
a section of 10 ft. The plates were of }-inch boiler 
iron, were 2} ft. wide and 3 ft. and 6 ft. long, and 
were flanged on the four sides. The heading was 
cut into steps, upon which the men stood while! 





shovelling, and was entirely exposed to the air pres- 
sure, no attempt being made to sheathe any part of 
it. The air pressure was kept about equal to the 
hydrostatic head, and increased from about 18 lb. 
per square inch at first to 36 lb. at a distance 
of 1800 ft. from the shaft. The tunnel was 16 ft. 
wide by 18 ft. high inside. The south tunnel was 
then begun, and after both had been advanced some 
distance the headings were closed with timber bulk- 
heads and the work of removing the temporar 
entrance was begun. It was intended to unite bot 
tunnels with the shaft by one large masonry 
chamber. In July, 1880, while this work was in 
progress, the plates next to the shaft gave way and 
the work was flooded, twenty men losing their 
lives. 

It was decided to reopen the work by means of a 
caisson, and as a preliminary step to confine the 
loose material, a cofferdam was begun. This was 
46 ft. square, and was so built as to embrace a por- 
tion of the shaft which entered the inside wall to a 
distance of 11 ft., and also to extend about 5 ft. 
east of the west end of the completed tunnel. The 
guide piles were 12 in. square and the sheet piles 
6in. thick by 12 in. wide. The timbers were driven 
toadepth of 40 ft. The caisson sunk inside this 
cofferdam was 414 ft. by 24 ft. 10in. outside, at the 
bottom, 22ft. high outside, and the sides had a batter 
of 2ft. The interior was arched and measured 
404 ft. in diameter and 17 ft. from the crown of the 
arch to the centre of the chord, the radius of the 
arch being 20} ft. The arch was of 12 in. by 10 in. 
yellow pine timbers, and the lagging was of 4in. by 
10in. planks. The spaces between the top of the arch 
and the corners of the box were filled with concrete. 
An open box 12 ft. deep was built on top of the 
caisson and was filled with earth in order to increase 
the weight. Through the roof extended two air- 
locks, one 24 ft. in diameter for supplies and the 
other 5 ft. at the lower end and 6 ft. at the upper 
end for the men. When the caisson had reached 
the proper depth, it was united with the tunnels 
and shaft and the interior lined with masonry. 
Before connection was made with the shaft the 
original air-lock was used. The work was now in 
the same condition as before the accident, with the 
exception that the temporary entrance had been 
replaced by a substantial chamber of masonry, and 
—* facilities had been made for entering the 
work. 

When building the tunnel proper it was found 
that, although the utmost celerity was practised in 
getting the platesand the strutssupporting them into 
position, the shell was at times forced sufliciently 
out of line by the weight of silt upon it to make it 
extremely difficult to maintain an accurate align- 
ment. The expedient of inserting the plates higher 
than they ree be was tried, but was unreliable, 
owing to the slight variations in the density of the 
silt. The trouble was finally overcome by the 
introduction of a ‘‘ pilot” tunnel, the invention of 
John F. Anderson, the superintendent. This was 
a tube built of interchangeable flanged plates. It 
was 6 ft. in diameter and projected a few feet into 
the undisturbed silt of the heading and a few feet 
into the completed tunnel. It therefore formed a 
rigid hub, supported at each end, from which, as a 
foundation, the plates could be braced. 

When the tunnels had been extended for a dis- 
tance of 450 ft., air-lucks like those in the shaft 
were introduced, and at 700 ft. the thickness of the 
masonry was increased to 30in. At distances of 
300 ft. in the north tunnel other air-locks were 
introduced, dividing the work into three sections ; 
the first, 1250 ft. long, was under normal pressure ; 
the second, 300 ft. long, was under 20 Ib. or 25 Ib.; 
and the outer section was under 30 1b. or 35 lb. 
Only the north tunnel was carried so far, the south 
one being stopped 600 ft. from the shaft. On the 
New York side the tunnel was started from a 
timber caisson sunk to the required depth, and 
provided with air-locks. The tunnel invert was 
built across the caisson, and the contour of the 
tunnel was outlined on the side of the caisson by 
boring 2 in. holes through it. When this had been 
done the side was cautiously removed and replaced 
with an iron shell terminating at the outer end with 
a bulkhead ; the masonry was then rapidly put in, 
all sorts of expedients being necessary to prevent 
the air from blowing out or the silt from flood- 
ing the works. This end of the north tunnel was 
only carried forward 200 ft. and the south tunnel 
30 ft. The disaster that preceded the abandon- 


ment of the work will be fresh in the memory of 
every one, 


The scheme was revived some two 





years since, a new company was formed, and 
the work was recommenced under English engi- 
neers, by Sir William Arrol. Operations are at 
present confined to the north heading on the New 
Jersey side, and the work is being pushed forward 
by means of a shield devised by Mr. Greathead, 
the engineer of the South London Subway. 

This shield consists of a cylinder with a central 
division, openings in which lead to compartments 
in the front end of the cylinder. Excavating can 
be carried on in each compartment, the front face 
of which and of the cylinder form a cutting edge 
to drive the shield forward through the ground ; 
hydraulic jacks are used to advance the shield. As 
the shell of the latter is long enough to be kept 
well over the finished tunnel while the forward 
face isin the undisturbed material, there is but 
little danger from flooding, and this danger is fur- 
ther reduced by the small size of the compart- 
ments. This arrangement has lately been found 
unnecessary, and the shield is now employed with- 
out them. The outside diameter is 19 ft. 11 in., 
and the depth from cutting edge to the back is 
10 ft. 6 in. 

The outer skin is made up of two thicknesses of 
% in. steel plates, with internal covers, and pack- 
ing pieces between the covers, all of a similar 
thickness. A division of plates, in. in thickness, 
is placed 5ft. 8 in. from the cutting edge, and com- 
pletely divides the shield into two compartments, 
being pierced by nine doors, of which hereafter. 
Two horizontal girders between the doors and the 
cutting edges divide the shield horizontally, the 
double 4-in. webs of these girders being connected 
to the door plates and vertical diaphragms by 6 in. 
by 6 in. by #-in. angles. The two vertical dia- 
phragms, which divide the shield similarly through- 
out its entire height, are built of 4 in. by 4 in. by 

in. angles and a $-in. web. The face ef the shield 
is thus divided by these horizontal and vertical 
girders into nine cells, access to each of which is 
gained through a door from the after compartment of 
the shield. The inner skin of the shield is composed 
of $ in. plating, and extends from the plates form- 
ing the Eason of the shield carrying the doors to 
within 2 ft. 4 in. of the cutting edge, and is sepa- 
rated from the outer skin by adistance of 1 ft. 5in. 
Sixteen diaphragms of 4-in. plates, 3 ft. 2in. by 
1 ft. 5in., with 4in. by 4 in. by 4-in. angles run- 
ning completely around on each side, are spaced 
equi-distantly around the shield between the two 
skins, and arranged to coincide with the attach- 
ments of the horizontal and vertical girders at their 
respective junctions with the inner skin. The 
doors are nine in number, of 2-in. plates ; seven 
are square and dished, covering openings ranging 
from 2 ft. 6 in. by 2 ft. to 2 ft. 3in. by 1 ft. 9 in., 
the two remaining ones being triangular and about 
2 ft. across; the clips, hinges, brackets, &c., 
are stout iron forgings, calling for no special 
remark. The doors are faced at the bearing sur- 
faces with india-rubber }in. in thickness. The 
g-in. plates forming the vertical division of the 
shield are stiffened by six vertical girders 6} in. in 
depth, and each made up of four 3 in. by 3 in. by 
}-in. angles, with a top flange plate 64 in. by 4 in. 
and a }-in. web. The rear part of the shield is 
without divisions, and in this part the work of 
erecting the cast-iron segmental plates, forming the 
tunnel, is prosecuted. Each ring is formed of nine 
plates which are 1} in. thick and formed with 
flanges 14 in. thick, and varying in depth from 8 in. 
to 9 in. from the outside of the shell. The plates 
weigh from 750 lb. to 1100 1b. They are placed in 
position by a hydraulic segment erector, having a 
carriage consisting of three steel girders, the upper 
straight flanges of which form supports for the 
cylinders and girders for the pulleys attached to the 
heads of the rams. Each girder is 16 ft. in length, 
9 in. in depth at the ends, and 1} ft. in depth at 
the centre. The outside girders are placed 2} ft. 
and 2? ft., centre to centre, respectively, from the 
middle one. They are united at each end bya 
cast-iron frame carrying two flanged wheels which 
travel in rails laid on brackets secured to the cast- 
iron plates already in position. 

On each of the girders, placed 2 ft. 3in. apart 
centre to centre, is fixed a hydraulic cylinder, these 
being similar in every respect, but acting in oppo- 
site directions. The cylinders are 6 ft. 1 in. in 
length, with an external diameter of 11 in., 
the rams being 64in. in diameter. A _ pulley 
17 in. in diameter is attached to the head of 
each ram. Between the rams is placed a cast- 
iron drum, 2 ft. 3 in. in diameter by 12 in. in 
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width over all. The ram heads are supported by 
a pair of 4-in. wheels bearing on the flange of the 
girders which carry the rams. Chains are secured 
to brackets cast on each ram, and, passing over 
the pulleys on the ram heads, are fastened to the 
drum, which is thus revolved by the action of 
the rams. A shaft, 7 in. in diameter, connects 
the drum with the main arm of the erector, this arm 
being placed outside the girder spaced 2 ft. 9 in. 
from that inthe centre. This arm is 14 ft. 6 in. over 
all, and is actuated by a double-acting ram placed 
inside it and revolving with it, the cylinders being 
5 in. external diameter and the piston-rods 3 in. in 
diameter. The erector is controlled from a plat- 
form by means of a pair of levers that regulate the 
rams. The shield is caused to advance by a set of 
sixteen 20-ton hydraulic jacks that take their bear- 
ing against the finished brickwork of the tunnel. 
The difficulties attending the construction of the 
shield in place at the Jersey City end, has caused 
the engineers to determine on floating that for the 
New York side out into place and sinking it. 

The consulting engineers for this work are Sir 
John Fowler and Sir B. Baker ; Mr. W. R. Hutton 
is the chief engineer ; and Messrs. Arrol and Co. 
are the contractors. 


THE PovuGHKEEPSIE BRIDGE. 


The Poughkeepsie Bridge is another object of 
special interest to visitors in connection with the 
Hudson River. It was designed and erected by 
the Union Bridge Company in 1888, and its object 
was to connect the Pennsylvania coalfields with the 
system of railroads going west and south. It con- 
sists of three cantilever spans of 548 ft. and two 
connecting spans of 525 ft. The clear headway is 
160 ft. for the cantilever and 130 ft. for 
the trussed spans. The bridge rests on four 
masonry piers standing on timber caissons sunk 
to a depth of 125 ft. below high water. On 
the piers rest steel towers 100 ft. high, 16 ft. by 
60 ft. at the base, and 16 ft. by 30 ft. at the top. 
The bridge is calculated to carry a rolling load of 
3000 lb. per foot run on each track, with two 
engines of 85 tons each ; the wind pressure pro- 
vided for is 30 1b. per square foot. The tensile 
strength of the steel used throughout is 63,000 lb. 
The bridge was erected in a remarkably short 
space of time, and staging was only used in the 
erection of the anchorage trusses which were first 
built. The cantilevers were built out from each 
side of each pier uniformly. 


Tue Brooxiyn Navy Yarp. 


The Brooklyn Navy Yard is — for the 
building of armoured or protected ships, and for 
the construction of all machinery required for 
them. The United States Government has no mill 
for the making of plates or beams, but depends upon 
the steel mills of the country. The steam engineer- 
ing department is well equipped and the machine 
and boiler shops contain all the tools usually found 
in shops of a similar character, and can be depended 
upon to furnish the largest engines and boilers 
needed. Castings up to 50 tons can be made in the 
foundry. 

The Simpson Dry Dock, to which reference was 
recently made in ENGINEERING, has an inside length 
of 500 ft. —sufticient to dock any vessel in the Navy 
—has just been completed. Other docks of this 
kind are to be built on convenient sites. On Cobb 
Dock work has been begun on a fresh water basin 
to have an area of 11 acres and a depth sufticient to 
float the largest vessels. The Maine and Cruiser 
No. 7 are now in progress at this yard ; the turetted 
monitors Puritan and Miantonomoh are being 
finished, and opportunity will be afforded to visitors 
to see the Boston and dynamite cruiser Vesuvius. 

The Maine is a twin-screw armoured turret vessel 
of the belted cruiser type, protected by a central 
belt of armour. The general dimensions are as 
follows : 


Length between perpendiculars... .. 910 ft. 
Mean draught.. aaa ‘< is 213,, 
Displacement ee and mP 6648 tons 
Maximum indicated horse-power 9000 
Thickness of armour belt... a Fer 11 in. 
NS} baa ta as oer ’ 17 knots 


The steel armour belt extends fora length of 
about 180 ft. amidships and from 3 ft. above to 
4 ft. below ; the thickness of the armour gradually 
decreases to 6 in. at the bottom ; from 1 ft. below 
the water line the wood backing is 8 in. thick. 
The revolving turrets are protected by 10}-in. 
steel armour, the gun-port plates being 11} in., 





and the spaces required for loading are pro- 
tected by fixed breastworks of oval shape 10$ in. 
thick. There is an armoured conning tower 
10 in. thick, located on the central superstructure, 
elliptical in shape, measuring 104 ft. by 9 ft. The 
armour deck slopes from the top of the belt at its 
after end, the slope being 4 in. thick. The vessel 
is barque-rigged, spreadinz 7135 square feet of 
canvas ; the fore and main masts are fitted with 
military tops, each mounting two machine guns. 
There are 174 water-tight compartments in the 
vessel. The electric plant consists of four sets of 
dynamos and engines, so connected that any one 
can supply all the circuits for the incandescent 
lamps ; there are three search lights, any of which 
can be connected with any of the dynamos. 

The. vessel will have two vertical triple-expansion 
engines (which are now being built by N. F. 
Palmer, Jun., and Co., of New York) in water- 
tight compartments. 

The cylinders are 354 in., 57 in., and 88 in. in 
diameter, with a stroke of 36 in. There will be 
eight cylindrical return tubular boilers 14% ft. in 
diameter and 10 ft. long, each having three fur- 
naces, the total grate surface of which will be 
552 square feet. The stokeholds are not to be put 
under pressure, the forced draught being secured 
by leading air to the underside of the grate bars ; 
four blowers of 26,000 cubic feet capacity per 
minute will be used. The coal bunker capacity 
will be 822 tons. 

The main battery consists of four 10-in. and six 
6-in. breechloading guns. The former are mounted 
in pairs in the turrets which are placed en échelon, 
so that four guns can be fired ahead or astern. 
Each has a complete broadside train on one side of 
180 deg., and on the other of 60 deg. Each turret 
has two loading positions. The 6-in. guns are 
mounted on central pivot carriages, protected by 
segmental steel shields 2 in. thick. Two are 
placed directly forward and two are directly aft ; 
one is mounted on each side of the central super- 
structure. The four 10-in. and two 6-in. guns can 
be fired directly ahead or astern, and the broadside 
fire of four 10-in. and three 6-in. guns can be con- 
verged at a point 100 ft. from theside. The secon- 
dary battery consists of four 57-millimetre rapid- 
firing guns, four 47-millimetre rapid-firing guns, 
four 47-millimetre revolving cannon, nine 37-milli- 
metre revolving cannon, and four Gatling guns, 
these being so disposed as to secure a heavy bow 
and stern fire. There are seven torpedo launching 
tubes, three below the water and four on the berth 
deck. 

The two protected cruisers, Nos. 7 and 8, are 
now being built, one at the Brooklyn Navy Yard and 
the other at the Norfolk Yard. They are twin- 
screw steel cruisers, with heavy protected deck, 
great speed and heavy batteries of rapid-fire guns. 
The principal dimensions are : 


Length on load line ae kta .. 291} ft. 
Breadth, extreme ... ne ee as a . 
Mean draught ne “a ana aaa Weis 
Displacement ; a 3183 tons 
Tons per inch AP om aed fat 20 
Indicated horse-power... Pte ad 10,000 
Speed in knots... ads ass 19 


The bottom plating is 15 lb. from the keel to the 
main deck, the sheer strake being in two thick- 
nesses of 15 lb. each. There is a double bottom in 
the wake of the machinery space of 125-lb. plating. 
The solid water-tight frames are of plate, 10 lb. per 
fuot, worked between the longitudinals and con- 
nected to the keel, longitudinals, and inner and 
outer bottoms by box angles. All the frames are 
spaced 42 in., and are of 12-lb. and 14-lb. Z bars. 
There are two longitudinals on each side through- 
out the length of the inner bottom of 124 lb. per 
square foot. There is a third longitudinal above 
the slope of the protective deck, formed of a 15-lb. 
plate. The centre line bulkhead extends through- 
out the machinery space. The forecastle and poop 
deck beams are of 15-lb. angle bulbs ; the po 
beams of 25-lb. T bulbs ; the berth-deck beams are 
of 8-Ib. angles, and the protective deck beams of 
20-lb. angle bulbs. The protective deck slopes at 
the sides in two slopes of 22 deg. and 39 deg. It 
is first covered with plating 4 in. thick, and a 2-in. 
plate is worked on this on the slopes amidships, 
reduced to 1} in. at the ends, and a $-in. plate is 
worked on the horizontal part, making the deck’s 
total thickness 24 in. on the slopes amidships, 2 in. 
on the slopes at the ends, and 1 in. on the flat. 
The engines, now being built at the yard in the 
Bureau of Steam Engineering, are triple-expansion, 





vertical inverted, and direct-acting, with cylinders 
36 in. and 53 in. for the high-pressure and inter- 
mediate, and two of 57 in. in diameter for the low- 
pressure, the common stroke being 33in. The 
collective horse-power of propelling, air pump, and 
circulating engines is 10,000 at 164 revolutions. 
The cooling surface of the condensers is 14,000 
square feet. There is a double vertical single-acting 
air pump worked by a vertical compound engine for 
each engine. 

There are four double-ended boilers and two 
single-ended ones, to be used as auxiliaries, placed 
in four water-tight compartments. Two of the 
main boilers are 134 ft. in diameter, 20 ft. 34 in. 
long ; the other two main boilers are 14 ft. 6} in. 
in diameter, and of the same length; and the 
auxiliaries are 11 ft. 2 in. in diameter by 9 ft. long. 
The total heating surface is 19,382 square feet, and 
the grate surface 597 square feet. The forced 
draught system consists of a blower discharging 
intoa main duct under the fire-room floors, from 
which a branch duct is led to the ashpit of each 
furnace. The bunker capacity is 556 tons, which, 
at 20 knots an hour, will carry the vessel 1243 
knots. The main battery consists of one 6-in. and 
ten 4-in. rapid-fire breechloading rifles on centre 
pivot mounts, protected by thick steel shields. 
The 6-in. gun is mounted on the forecastle. Two 
4-in. guns are placed on the poop, two under the 
poop in sponsons, two under the forecastle in 
sponsons, and the other four, two on a side, in 
sponsons. The secondary battery consists of two 
6-pounders, two 3-pounders, one 1-pounder, and 
two 37-mm. revolving cannon, There are six tor- 
pedo tubes, with openings 4 ft. under water, worked 
from the berth deck. Two tubes are fixed forward 
and aft, and the other four are training tubes placed 
at the sides. 

The Boston protected cruiser is 270 ft. long 
between perpendiculars, 42 ft. beam, 17 ft. mean 
draught, and 3189 tons displacement. The engines 
are single-screw horizontal compound of 3780 
maximum indicated horse-power. Her speed is 
14 knots. The armament consists of two 8-in. and 
six 6-in. breechloading rifles, two Gatlings, two 
6-pounders, two 3-pounders, two 1-pounders, tw 
47-min. and two 37-mm. revolving cannon. ; 

The dynamite cruiser Vesuvius is regarded as 
one of the most interesting vessels in the Ameri- 
can Navy. The general dimensions are : 


Length between perpendiculars ... 246% ft. 
Length overall... i sh —— i & 
Bresdth _... .. 26 ft. 5 in, 
Depth fea « Bw 8s 
Mean draught 9 ft. 
Displacement 925 tons 


This vessel is armed with three pneumatic dynamite 
guns of 10 in. calibre, to throw shells containing 
200 lb. of dynamite a distance of a mile, capable of 
being discharged once in two minutes. Tendyna- 
mite projectiles are carried for each gun. The 
guns are not movable in the ship, but are fixed at 
an incline ; so that for training, the vessel must be 
turned, but as she has twin screws this is readily 
accomplished. The range can be varied at will 
from one mile to 200 yards by varying the amount 
of air entering from the firing reservoir. To insure 
the safety of the crew while handling the shells and 
loading and firing the guns, a light protective deck 
is worked over parts of the guns, protecting the 
loading gear, air compressors, &c. The guns are 
placed side by side in the forward part of the 
vessel. They are made in single sections with 
flange connections, their length in all being 54 ft. 
The shells are fired by fuzes igniting on impact, or 
by fuzes formed of a composition which ignites on 
being wet, so that the charge explodes after the 
shell sinks below the surface of the water. The 
shells containing the dynamite are projected by 
means of compressed air. There is a main reservoir 
down near the keel and a firing reservoir near the 
breech of the guns, from which air is let into the 
guns in the rear of the projectiles. The pressure 
in the main reservoir is about 2000 lb. In addition 
to the dynamite gunsa powerful secondary battery 
is carried, consisting of two 3-pounders, one 
1-pounder, two 37 millimetre revolving cannon, and 
two Gatlings. 

The motive power is furnished by two triple- 
expansion engines of 3200 horse-power, designed by 
Mr. Horace See. There are four cylinders to each 
engine. The cylinders are 21}in., 31 in., and two 
low-pressure of 34in. There are four boilers (in 
independent stokeholds), about 19} ft. long and 9 ft. 
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in diameter. The speed of the vessel is over 214 
knots. 

The keel for the barbette turretted monitor 
Puritan was laid about sixteen years ago. Changes 
have been made in the armament and armoured 
srotection, which were greatly increased. She is a 
sane soe cade twin-screw monitor, having the fol- 
lowing dimensions : 


Length on load lin sv es 291 ft. 
Breadth _... = pe sae ... AOD TE: a. 
Mean draught 18...°S8 ss 
Displacement - 6060 tons 


The hull is protected by a belt of armour 
5 ft. 7 in. deep, 14 in. thick to a point 1 ft. below 
the water line, and thence tapering to 6 in. at the 
armour shelf for a length of 160 ft., protecting the 
engines, boilers, magazines, shell-rooms, &c. Im- 
mediately forward and abaft these points, the 
belt is reduced to 10 in. in thickness for a length 
of 20 ft., and at the ends is reduced to6in. This 
armour is strongly backed by wood lagging and 
a system of wooden frames and girders. Over 
the main deck there are two thicknesses of 
l-in. deck armour. There is a conning tower, pro- 
tected by 10 in. of steel armour, situated just 
abaft the forward barbette, and which contains the 
steering wheels, speaking tubes, &c. 

Two of the ten boilers originally in the Puritan 
have been removed, and forced draught has been 
provided. With 4000 horse-power a speed of 13 
knots is expected. The engines are twin-screw 
horizontal compound. 

The armament consists of four 12-in. guns placed 
two in each of the barbette turrets. The axes of 
the guns are 10} ft. above the water, which will 
permit their being fought in much heavier weather 
than was possible with the roller base turrets. The 
revolving parts of the turntables, the hydraulic 
machinery for turning them, and the loading and 
elevating gear of these guns are protected by fixed 
barbettes having steel armour 14 in. thick, backed 
by 8 in. of wood, two 20-lb. plates, and a system of 
horizontal and vertical girders. The guns are in- 
closed in sloping turntable shields of steel 8 in. 
thick. There are six 4-in. rapid-fire rifles, two on 
the main deck protected by 4-in. armour barbettes, 
and four on top of the superstructure protected 
by shields. 

The Miantonomoh is a double-turretted monitor 
2594 ft. beam, 14 ft. 1? in. draught, and 3815 tons 
displacement. She is provided with twin-screw in- 
clined compound engines of 1426 horse-power. The 
speed is 104 knots, Her main battery consists of 
four 10-in. breechloading rifles. The side armour 
is 7 in. thick, while that of the turrets is 114 in. 
thick. 

(Zo be continued.) 





NOTES. 
Raritway CoMMISSIONERS IN AUSTRALIA. 

From the Daily Telegraph (Sydney), we learn 
that the plan of entirely removing the administra- 
tion of railways from political control by the 
appointment of Railway Commissioners, has only 
been partially successful. Victoria was the first 
colony to adopt this plan, and, for a time, it worked 
well there. Since then, however, the Commissioners 
are accused of showing want of backbone in dealing 
with the employés. The Melbowrne Argus states 
that though they were appointed for the purpose of 
managing the railways for the benefit of the colony 
as a whole, the management has been largely trans- 
ferred by them to the employés, and politics have 
thus been reintroduced into the matter in the most 
objectionable way. In New South Wales the experi- 
ment is said to have been more successful, as, up to 
the present, the Commissioners, backed by public 
opinion, have been able to stand the heavy pressure 
to betray their trust, brought on them by interested 
parties, such as the more violent of the workmen’s 
unions. As regards the economical and business- 
like management of the railways, the Commissioners 
are said to have succeeded in both colonies, and 
with the expected collapse of the great strikes now 
in progress throughout Australasia, the position of 
the management in dealing with their workmen 
should be considerably strengthened. 


THe LiaBILity OF Patent AGENTS. 

An important decision for patent agents was 
given at the Westminster County Court on the 
16th inst. by Judge Bayley, in an action by 
Messrs. Brewer and Sons, of 33, Chancery-lane, 
London, to recover the sum of 26l. 5s., from Mr, 
Indu Narsch, of 251, Whitechapel-road, London, 





The amount in question was the balance of an 
account for getting patents for the defendant’s 
inventions in this and other countries. The 
defendant set up a counter claim for 15171. against 
the plaintiffs for damages for detaining an Aus- 
trian, French, and a Belgian patent, and for not 
acquiring patents for his inventions in the United 
States. The evidence showed that whilst the three 
European patents had been granted and were in the 
possession of the plaintiffs, the two applications 
for patents in the United States were objected to 
by the examiners there on the ground of want of 
novelty. The plaintiffs thereupon answered these 
objections and sent over models. Mr. Narsch, 
however, refused to pay the extra expenses thus 
incurred, and the plaintiffs accordingly declined to 
proceed further in the matter till their costs were 
paid by the defendant, and detained the European 
patents as security for these. In the end the 
defendant withdrew his counter claim and judg- 
ment was given for the plaintiffs with costs in the 
higher scale. The importance of this decision 
lies in the fact that it supports the contention of 
patent agents, that they are entitled to a lien on 
documents for unpaid bills, and that for countries 
in which an examination as to the novelty of the 
invention sought to be patented is made, that the 
patent agent is not bound to proceed with the case 
unless his costs out of pocket for answering the 
objections are paid by his client, or security given 
for the payment of such costs. 


EXPERIMENTS WITH CoRDITE IN ARMSTRONG’S 
Quick-Firine Gun. 


Messrs. W. G. Armstrong, Mitchell, and Co. 
have just carried out some experiments at their 
rivate range at Silloth, in presence of the First 
ord of the Admiralty and others, with the two- 
fold object of trying a 6-in. quick-firing gun on 
mounting of new design and the use of cordite, a 
new smokeless powder. The gun had been pre- 
viously subjected to tests by the Woolwich autho- 
rities, giving a velocity of 2669 foot-seconds with a 
charge of cordite and a chamber pressure under 
20 tons. Various tests as to rapidity of shot were 
first made. With E X E. powder (non-smokeless) 
and with cordite and service projectile at a target 
900 yards range, five shots were fired, and it was 
found that the non-smokeless powder enabled more 
accurate aim to be made rapidly. With cordite 
five shots were made in 55 seconds, four striking 
and the fifth shot only five yards off, while with 
EX E. the five shots took 61 seconds, and the 
target was struck twice, the others just missing it. 
Five rounds with powder were now fired, changing 
from one target to another, three targets being 
placed at different ranges, spread out, so that the 
gun had to be traversed through a considerable arc 
of training in going from one to the other. The 
results were as follows: 1. 900 yards ; hit target. 
2. Ditto. 3. 1400 yards ; 50 yards over. 4. 1400 
yards; hit target. 5. 1800 yards; hit, cutting 
flagstaff. The total time of these five rounds was 
3 min. 43 sec., but a few seconds’ delay was occa- 
sioned by the cap of a cartridge case, which was 
only temporarily secured for these experiments, 
falling off in the gun during loading, which necessi- 
tated reloading. Considerable delay was occasioned 
in aiming owing to the smoke. Five rounds of 
cordite, under similar conditions to the last series, 
were now fired at the 900 and 1400 yards targets, 
the 1800 yards one being no longer visible. The 
results were as follows: Ist, 900 yards, hit target ; 
2nd, 900 yards, cut flagstaff; 3rd, 1400 yards, 
10 yards over ; 4th, 1400 yards, 5 yards over ; 5th, 
1400 yards, 20 yards over. The total time for these 
five rounds was 1 min. 37 sec. The gun was now 
fired with 5 deg., 10 deg., 12 deg., 15 deg., and 
20 deg. elevation, with charges of E.X.E. and 
cordite to test the mounting, and, with the excep- 
tion of a little difficulty in running out when at 
20 degrees elevation, everything went perfectly. 
A feature of this trial was that there was not a 
single missfire during the day, the electrical primers 
being exclusively used for the practice. A new 
quick-firing gun of 2.75 in. calibre (throwing a 
10-lb. projectile) specially designed for use on 
either ships’ boats or as a naval field gun, to meet 
the requirement now felt for a quick-firing gun of 
intermediary power between the existing 6-pounder 
and 4.7-in. 45-pounder guns, and to replace the 
obsolete muzzle-loading 9-pounder, which now is 
exclusively in use as a field gun in our Navy, was 
then submitted for trial by Sir W. G. Armstrong, 
Mitchell, and Co, Ten rounds were fired for 





rapidity on the ship-mounting in 56 seconds, but 
this speed could evidently have been increased had 
the crew been a little more practised. The second 
series of five rounds was fired in 24 seconds, which 
was a marked improvement, and it is apparent that 
there will be no difficulty after a little practice in 
firing 15 to 20 rounds in the minute. The gun was 
then lifted off the ship-mounting and placed on the 
field-mounting, 10 rounds being fired at the 1400 
yards’ range, the last five being shrapnel shell, 
every one of which burst immediately in front of 
the target, throwing a shower of bullets round it. 
The recoil of the field carriage was only 6 ft. 3 in. 
with the wheels free ; with the wheels cogged this 
was reduced to 2 ft. 2in. There was present a 
large staff of officers from the Admiralty Ordnance 
and Explosives Committee and H.M.S. Excellent. 


New Parent Law ror Mexico. 

Hitherto the inventor of Mexico has had little or 
no chance of protecting the outcome of his research 
and genius, as inventions could only be patented by 
a special Act of the Mexican Congress, and to obtain 
this was a matter of both delay and great cost, the 
member of the legislature, who engineered the Bill 
and all officials concerned in its enactment, having 
to get honoraria. Mexico, however, has become 
associated with the International Convention for 
the Protection of Industrial Property, and with 
most gratifying results. A new patent law has 
been framed and with the advantages which it 
confers of itself, and others which may be secured 
under the convention, inventive genius will doubt- 
less be greatly stimulated and the industrial pro- 
gress of Mexico quickened. The Glasgow Herald, 
in a special communication on the subject, gives the 
principal features of the new law. The patent 
rights are conserved for twenty years and the cost 
varies from 50 dols. to 150 dols. It is noteworthy 
that interference proceedings are to be taken in 
the first instance before the Department of Public 
Works, which is supposed to summon the parties and 
endeavour to bring about a reconciliation, failing 
which the matter is referred to the proper judicial 
authorities, and their degree pr die by the Public 
Works Department. A most commendable clause 
is that which provides that interference proceedings 
must be prosecuted to a successful issue within two 
months after they are instituted, otherwise the 
opponent’s claim is disallowed. Patentees must, 
within five years from the date of their grants, 
prove to the satisfaction of the Department of 
Public Works ‘‘ that the articles or methods covered 
by such patents are either being manufactured or 
employed in the Republic, or that all necessary 
steps have been taken to work the invention.” The 
period of time in which these facts must be proved 
admits of no extension, and it is the duty of the 
Department of Public Works to note the fulfilment 
of this requirement of the register. Patents may 
be annulled on grounds similar to those on which 
an action of revocation or reduction may be brought 
in our own country. Such proceedings may be at 
the instance of a private party or of the State, and 
they must be instituted, if at all, within one year 
after the invention has been put in operation in the 
Republic. Under the new law the rule that one 
patent may comprise only a single invention has 
been adopted, apparently with the same limitation 
as in England; the power of the State to appro- 
priate a patent, at a fair price, on grounds of 
national expediency is affirmed ; our own rule as 
to the registration of assignments receives legisla- 
tive authority ; and the executive is directed to 
issue rules of practice, and it is enabled, if it deems 
fit, to establish a regular Patent Office, subject to 
the Department of Public Works. 





Tue Kinzva Bripce.—The Kinzua Bridge, a famous 
viaduct on the Erie Railroad, is to be taken down. The 
bridge is the most lofty structure of the kind in North 
America, and consists of twenty piers built of Phoenix 
iron columns in 30 ft. sections, the highest 103 ft. The 
bridge was designed to support a weight of 266 tons, equal 
toa load of 3075Ib. per lineal foot of track, but it isno longer 
sufficient for the traffic of the line. The cost was 47,400/, 





FrencH METALLURGICAL INDUsTRY.—Several leading 
metallurgical establishments in the Loire district have 
just made their accounts to the close of June, 1890. The 
results arrived at have been generally favourable. The 
concern known as the Acieries de la Marine will give its 
proprietors a dividend of 6 per cent. for the year, after 
writing off a considerable sum for depreciation of plant, 
&c. The Firminy Steel Works Company will propose a 
dividend at the rate of 10 per cent. per annum, after also 
making important sinking fund allocations, 
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THE SOUTHAMPTON NAVAL WORKS. 


Tue formation of a new company to carry on ship- 
building on the River Itchen, and the organisation 
of an unusually efficient staff under a chief who has 
had large experience in the design and construction 
of naval and merchant ships, has aroused considerable 
interest in marine circles. Shipbuilding is an old 
industry in the district, and some notable crafts have 
been set afloat in the waters of Southampton; but 
doubtless the infusion of new life into the establish- 
ment on the River Itchen will result in increased 























prosperity. As will be seen from the plan of the 
works given above, together with a sketch showing 
the launching facilities, the yard is extensive and the 
situation gives natural advantages. The works were 
laid out in 1876, and an evidence of their efficiency, 
of their extensive character, and suitable equipment 
is found in the fact that in 1883 there were fifteen 
vessels built in the works and the aggregate measure- 
ment was 33,000 tons. Vessels up to 600 ft. in length 
may be built. Notwithstanding the very complete 
nature of the engine and boiler shops, and of the 
works generally, it is the intention of the directors of 
the new company to considerably add to the plant 
and the producing power of the establishment, Many 
labour-saving tools have already been introduced. 

The works cover an area of 33 acres, and they are 
self-contained. That is to say, that supplied with the 
requisite material, a complete vessel can be produced 
without extraneous aid. The distance coal and iron 
will have to be brought is the only disadvantage 
against many favourable features of the site, but the 
freight for conveying these by sea from the Clyde will 
not add very materially to their cost. 

The rolling mills, forge, rivet-making shop, smithy, 
and foundry are grouped together in the western part 
of the works. In the forge there are three furnaces 
and two heavy steam hammers, with the necessary 
cranes for manipulating stern frames, rudders, keel 
bars, shafting, &c. In the frame shop are two large 
ground fires, and the various tools, including scarph 
cee machine, drills, &c. In a continuation of this 

uilding is one of the smiths’ shops, with thirty fires 
and two steam hammers, and two olivers for making 
bolts, &c. The stamp shop is equipped with dies and 
cresses for all classes of shipwork, and the rivet- 
making plant is equal to a production of 4 tons a day. 
There are two cupolas in the foundry, and these are 
capable of melting for a 20-ton casting, and may give 
a monthly output of 130 tons. The foundry is fitted 
with the usual travelling and jib cranes, core ovens, 
stoves, and other appliances. 

The frame turning shed is situated convenient to 
the building slips. It is, as indicated on the plan, 
divided into two sections with the furnaces in the 
centre, and in front is the machine shed. In the 
latter is some powerful plant. There are amongst 
the number two keel bending machines, punching and 
shearing machines by various makers, a beam straight- 
ening and bending press, bending rolls, and drilling 
machines. There is a well-designed frame setter, with 
two bevel-edged discs. It is mounted on a carriage, 
which can be run up to the furnace on rails. There is 
another frame turning and machine shop, similarly 
equipped, contiguous to the building berths in the 
north-eastern part of the yard. In the works there 
are a large number of hydraulic rivetters, including 
keel rivetters, 


quarter reaches its former level, and sometimes a 
| higher level. The ebb then sets in. This double 
high water is said to be caused by the Isle of Wight 
| breaking up the Channel into the Solent and Spithead 
passages. As long as the tide runs strong to the west- 
| ward of =. the water is kept up at Southampton 
with engine attached. It can take a cut 16 ft. long in| save the slight fall already mentioned, but when the 
either direction. In another part of the shop is a some- | tide makes to the eastward of that point the water 
| what smaller gs machine. A treble-geared lathe by | falls rapidly in Southampton. 

Messrs. Shanks and Co., Johnstone, is also provided.| In the yard there is extensive wharfage, and a patent 
It can take a length of 30 ft., and a diameter of 8 ft. 3in. | slip is to be constructed to the north-east of the yard 
The same firm is represented also by a vertical and | for accommodating vessels up to 3000 tons. 

| he general manager of the works is Mr. J. H. 
Biles, while as departmental managers he has secured 
the services of Mr. Ernest Gearing, of the Inman Com- 
| pany, as engineer, and as yard manager, of Mr. J. 

| Currie, who was with the Messrs. McMillan, of Dum- 
barton, when they constructed the Coriolanus and 
other fast sailing clippers, and with Messrs. Thomson, 
of Clydebank, when the noted Atlantic liners turned 

| out by the firm were built. Mr. Biles’s habit of studying 
| the more complex phases of naval architecture is well 
| known, and he has a large staff, so that he may con- 
| tinue to experiment in a practical way with the view 
of adding his share for the furtherance of the science 
| of marine construction. 

| The works were taken over in the summer, and 

| already there is in an advanced stage of construction a 

| 2000-ton sailing ship for Messrs. Charles Moller and 
Co., of Christiania; a cargo steamer for Mr. Justus 
Waller, of Gothenburg; a passenger steamer for tourist 
traffic on the Nile; two cargo steamers for Messrs. 
Weatherley, Mead, and Hussey, of London ; a 2200- 
ton sailing ship for Messrs, Dessen Brothers, of London ; 


| The engine and boiler works are situated in the centre 
of the yard. They are built of brick, and are supplied 
| with plant for turning out large engines. At present 
| the company is engaged on several sets of engines, the 
cylinders ranging up to 100 in. in diameter. At the 
eastern end of theshopis a horizontal and vertical planer, 








horizontal borer, with a travel of 16 ft. in the hori-| a cargo steamer for Messrs. Fuhrmann, of Hamburg, 
zontal plane, and of 12 ft. in the verticalline. Another |and a small steamer for Messrs. Jacob Walter and 
borer is of somewhat novel design. Stretching above | Co., London. 
the ordinary circular bedplate there are two standards | 

circling at the top, with a third standard also semi-|A NEW ASBESTOS-PACKED STOP-VALVE. 
circular in form, at the back, At the point of junc-| Ow the present page we illustrate a new form of 
tion of the three standards is the bearing bush for the | ashestos-packed stop-valve, which has been patented by 
spindle. There are two sizes of spindles, so that one Mr, James Robinson, of Penryn, and is now being put 
can be replaced by the other when desired. The| 
face-plate lathe in use can turn 14 ft., and the 
vertical boring machine has been engaged within 
the past few weeks working cylinders 100 in. in 
diameter. The slotting machine is of Messrs. Smith, 
Beacock, and Tannett’s make. It has a revolving 
table, and the driving wheel being oval, operates 
the slotter. There are three large radial drills, 
two by Messrs. Houldsworth, and the third by 
Messrs. Buckton, both of Leeds. There is a machine 
specially made for boring propellers, and otherwise the 
engine shop is well equipped, including planing, nut 
shaping, and other plant. In the boiler shop there is 
a portable horizontal drilling machine, with three 
drills, by Messrs. Smith, Beacock, and Tannett, a 
three-arm vertical shell drilling machine and rivetter 
with 10 ft. 6 in. gap, with the usual number of rolls, 
plate edge planers, punching and shearing machines. 
In the engine and boiler works there are large travel- | 
ling and jib cranes. The brass finishing shop is at the 
south end of the yard, and there is in it a double 
mandrel cock lathe, Cooper’s patent lathe by Smith 
and Coventry, in which screws of varying pitch can be 
cut without change wheels; and a large number of 
lighter machines, 

Dotted over the yard, as the plan shows, are the 
various other departments, including moulding loft, 
sawmills, pattern makers’, joiners’, and cabinet makers’ 
shops; carvers’, polishers’, and upholsterers’ depart- 
ments ; cooperage, plumbers’, copper and brass finish- 
ing shops. This latter department is in a new build- 
ing of brick. It is 280 ft. long and 40 ft. wide. There 
are two floors. The brass foundry has a capacity for 
8 tons at a single casting, and the plant in the finish- 
ing department is of new design and complete in all 
respects. 

‘Ihere are seven of the largest size of launching 
berths, and vessels up to 600 ft. long may be con- 
structed. The depth of water at all timesis adequate, 
and the facility for launching, which is particularly 
good, may be appreciated by reference to our sketch. 
There is the additional advantage of a double high 
water. The first high water at the full, or the change 
of the moon, is at 10 hours 30 minutes, and the second 
at 12 hours 45 minutes, with low water at 4 hours 20 
minutes. The rise at springs is 18 ft. and that at 
neaps 8 ft. After low water the tide rises steadily 
for seven hours and then ebbs for an hour about 9 in., | the other. Between these parts is placed the asbestos 
| when it again begins to rise, and in about an hour and a | packing A. On screwing the valve down, the chamfered 
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on the market by Bell’s Asbestos Company, Limited, 
Southwark-street, S.E. The valve consists of two parts 
B, C, connected together in such a way that the lower 
portion B can move upwards or downwards relatively to 











| 
} 
! 





ae Nebr Bae? 


468 


ENGINEERING. 


(Oct. 17, 1890. 








portion B first comes in contact with its seat E, but 
on continuing the motion the asbestos packing is also 
brought hard down on the outer edge of the seat, and 
completes the joint. Should by any chance the asbestos 
packing be blown out, the lower portion of the valve 
will come directly in contact with the upper portion, 
and the valve will then act as one of the ordinary 
metal to metal type till repaired. 








INDUSTRIAL NOTES. 

Tue past week has been a period of unrest in the 
labour market, and especially in the unskilled, or less 
skilled branches of industry. The statements of 
Messrs. Allan Brothers and Co. that the men get from 
15s. to even higher rates per day will make the 
** mouths water” of those engaged in the really skilled 
trades, such as engineers and those working at cog- 
nate trades. Mr. Burns admitted that the dockers 
often earned more than skilled craftsmen, while the 
employers assert that the present demands would 
amount to ‘*as much as 22s, 6d. and 26s. per day.” 
But the rates of pay are not everything, even in this 
dispute. The more serious charges are dishonesty, 
in pilfering from the cargoes, and me the demand that 
the firms shall employ union foremen at 12s, to 15s. 

er day to regulate the amount of work. The union 
eaders admit a certain amount of dishonesty, but 
allege that it is the outgrowth of a bad system. But 
in several of the old unions the employers are protected 
by the union. This is the case in the Iron Shipbuild- 
ing Union, and also in the Boot and Shoemakers’ 
Union, and in that of the Tailors’, With regard to 
the union appointing the foremen, or overlookers, 
this is quite a new idea. The dockers deserve 
credit for inventing something new under the sun, a 
very difficult thing in these days. Yet, perhaps, it is 
not quite new, for the old guilds, in their more 
degenerate days, sought to regulate the amount of 
work, the tne 0d of workers, and also to prescribe the 
men whoshould engage in trade or manufacture. The 
condition of things at the docks is anything but satis- 
factory. There is sure to be a reaction. Sympathy 
with the dockers has been alienated, and their 
past misery forgotten in the remembrance of their 
recent dictatorial conduct, and the unreasonableness 
of their demands. 


The dispute in the Scottish iron trade is of so curious 
a character that it is difficult to get any very clear 
idea of either its chief cause or its probable re- 
sults; hence the conflicting statements that have 
appeared in the newspaper press. Originally the 
matter in dispute was merely a question of Sunday 
labour, the men wishing to abolish it, or if not, 
to be paid time and a half for the hours worked 
as overtime. Then proposals arose to stand out for an 
eight hours’ day, if the furnaces were once damped 
down, or blown out. Subsequently the ironmasters 
proposed a reduction of 10 per cent., as a condition 
precedent to resuming work. The dispute has even- 
tuated in a large number of furnaces being blown out, 
and others being damped down, while the total num- 
ber of men affected has so extended as to involve nearly 
4000 workers, besides their dependents. The men 
appear to have endeavoured to come to terms, and 
with this view have had interviews with the represen- 
tatives of the masters, but the latter declined any 
kind of negotiation, telling the men to ‘‘continue to 
follow their new masters.” Mr. Cuninghame Graham’s 
interference is regarded by the employers as mischie- 
vous, and to be resented, while the men resolved not 
to have his help. There is a general feeling behind it 
all that a restriction of output to lessen the stocks, 
and consequently to advance prices, is at the bottom 
of the dispute. But aaanieule enough these results 
have not followed the policy adopted up to the present 
time. A diminution of stocks is sure to follow if the 
contest is prolonged, and then probably prices will 
advance ; but a reduction of 20,000 tons per week will 
only reduce the stocks by 100,000 tons if extended 
over five weeks, which reduction will not be acutely 
felt, except in the speculative market. But it is not 
thought probable that the dispute will be of such long 
duration, 





The monthly report of the Amalgamated Society of 
Engineers for October congratulates the members 
‘*on the continuance of a good state of trade. The 
prospects for some time to come «re equally cheering, 
and this refers to the whole of the United Kingdom.” 
As one piece of evidence in support of this view, the 
report reverts to the action of the Scottish employers 
who had given notices of a reduction in wages, but had 
subsequently withdrawn them, ‘‘thus proving that 
new orders had come in which will keep them fully 
employed for a long time.” The Limerick Rail- 
way Company have advanced the wages of the 
engineers 2s, per week all round, and have conceded a 
similar advance to all apprentices in the last year of 


their time. They have also advanced the wages of all | 


other mechanics and labourers in their employ ls. per 
week, whether belonging to a union or not, This 





advance is claimed asthe result of the society’s inter- 
vention and assistance. ‘The members are again 
voting a sixpenny levy for the support of members 
and of other trades in the event of a dispute. The 
ballot for a sixpenny levy for the Australian strikers 
has resulted in a majority of 9385 for the levy. Dis- 
putes exist in about a dozen places, but none of them 
are on an extensive scale. The total number of mem- 
bers is 66,103; of these 1322 were on donation benefit, 
an increase of 273, mainly the result of disputes, or of 
stocktaking in some firms. On sick benefit there were 
1335, and on eg 1941, a decrease of eight 
in the former, but an increase of seven in the latter 
case. The condition of trade in America and Canada 
shows a slight improvement, but some strikes are re- 
ported. rade generally is so good in the United 
States that travelling cards are not granted to members 
seeking work in Great Britain, ‘‘ as the present good 
state of trade does not warrant them being granted.” 





The October report of the Ironfounders’ Society 
states that ‘‘trade keeps up remarkably well,” the 
entire trade being in a healthy condition. The total 
membership is now 14,617, while the cash balance in 
hand is 44,293/.; both show a substantial increase 
during the month. The total number on donation 
benefit was 386, decrease compared with the previous 
month of 18; only two members were on dispute 
benefit, on the sick list 323, and on superannuation 
536 ; both of these show an increase. The flourishing 
state of the society is shown by the fact that since 
September, 1889, the increase in funds has amounted 
to 14,560/. The condition of trade in this branch of 
industry is shown by the returns from 116 different 
places, the figures in which returns show that only in 
four places was the state of trade ‘‘ very slack” or ‘‘very 
dull,” or ‘‘ bad,” in which 311 persons were employed, 
as against seven places, employing 818 members in the 
previous month. In 112 places, giving employment to 
14,306 menibers, trade was either very good, good, 
moderate, or declining, &c., while in the previous 
month the places under the same heads were 109, 
employing 13,631 members. The improvement affects 
nearly 1000 members, Foundries that chiefly depend 
upon shipbuilding are said to be doing well; in Lan- 
cashire and Yorkshire foundries are well kept going, 
many of them having sufficient work on hand for 
months to come, and new work is reported as coming 
forward. But with all this the proportion of members 
out of work, taking five years’ averages, is rather high 
according to the statistics put forward in the report. 
The five years ending with the present year, show 
16.0 per cent.; in 1875-79, 16.3 per cent.; and 1865-69, 
16.5 per cent.; these are higher averages than in any 
given quinquennial period since 1835, except 1845-49, 
when the average was 18.9 per cent. The other periods 
fluctuated between 8.4 per cent. and 13.4 per cent. on 
the average, the net average over the whole 55 years 
being 13.3 per cent., a rate which shows what a heavy 
drain on the funds the donation benefit is. 





The report of the Associated Iron Moulders of Scot- 
land shows that 407 were on idle benefit in the past 
month, the total expenditure for which was 515/. 11s. 
4d. But some of this expenditure was occasioned by 
disputes, now happily settled. The dispute at the 
Maryhill shops lasted over seven weeks, but as 60 per 
cent. of the men were non-unionists the men resumed 
work at the old rates of wages, the matters to be 
settled by arbitration. If the arbitrator decides in 
favour of a reduction it will date back to the begin- 
ning of this month. The question of a reduction 
of wages at the various establishments on the 
Clyde, chiefly at Glasgow and Greenock, which was 
to have been discussed at a conference at the be- 
ginning of the present month, has been arranged 
by the withdrawal of the notices for the proposed re- 
duction by the employers. While the men were busily 
engaged in preparing for the conference, the Employers’ 
Association sent word that no conference was needed, 
as the notices were unconditionally withdrawn. This 
withdrawal of notices shows that trade is busy in the 
west of Scotland. Indeed, all along the Clyde there 
are signs of great industrial activity, notwithstanding 
the strike and lock-out of the blast furnacemen. Asa 
matter of fact the manufacturing departments in the 
iron trade have not as yet experienced any difficulty as 
to material, and apparently it is not even dreaded or 
anticipated. The grant of 500/., to support the non- 
union men in the recent strikes, was submitted to the 
members as to whether it should be taken from the 
funds or be raised by levy ; the votes were in favour of 
the latter by a large majority. Some halfa dozen shops 
are declared to be closed at present in consequence of 
disputes, but the number of men affected is not large. 
Altogether, the condition of the society, and also of 
the trade in which the members are engaged, is fairly 
satisfactory, the former prospering in numbers and in 
funds, while the latter is full of activity in nearly all 
districts covered by the society in Scottish centres of 
industry. 





During the past week a very important trades con- 





gress has been held in Glasgow, namely, of the Seamen 
and Firemen’s Union. This society is not yet three 
years old, this being its second annual congress. The 
total membership is officially stated to be 86,000 
members. The proceedings of the congress were in 
all respects worthy of the best and oldest of the 
unions, and reflected credit upon the officers who 
organised it, and of the delegates present throughout 
the week. Mr. Samuel Plimsoll is the president of the 
union, but he takes no part in the management, being 
merely nominally at the head and the promoter of 
legislation for the benefit of the sailors. The objects 
of the congress were to extend the organisation, and 
to remodel the rules. The discussions were charac- 
terised by much enthusiasm, and were conducted with 
great propriety, even when delicate questions of per- 
sonal disputes between members and branches and 
the executive, were under debate. Moderation in 
language and prudence in resolves were general 
throaghout its week’s sittings. The congress de- 
cided to increase the contributions to 6d. per week, 
and to rename the union so as to embrace by its title 
not only the United Kingdom but our colonies, the 
United States and foreign countries. The items of 
expenditure for the six months ending June 30, 1890, 
includes 1106. 8s. 5d. for law expenses, and 300/., half 
a year’s salary, to a solicitor, this being the only 
union which keeps a salaried solicitor all to itself. The 
Bristol Parliamentary expenses cost 328/. 8s. 7d., the 
strike pay voted to the gas stokers was 377/. ls. 11d. 
The union pays its officials better than any other 
union ; the secretary gets 260/. ; the London district 
secretary 291/. 14s., and the assistant secretary 156/. 
per annum. At the two banquets given during the 
week and at the public meeting, Mr. Plimsoll and Mr, 
Howell, M.P., attended and made speeches, urging 
moderation and prudence in all their demands, and 
were loudly applauded. In no case were the language 
or the decisionsof the delegates extreme or mischievous. 
The debates had the true sailor ring about them ; they 
were short, to the point, and were characterised by 
correctness and enthusiasm. 





Throughout Lancashire the engineering trades con- 
tinue to manifest considerable activity. In some 
departments reports state that there is a slackening 
off, but in all branches the works are fully employed 
with orders on hand, and there are at present no indi- 
cations of any approaching depression in any depart- 
ment of this industry. In the iron trade generally 
there is some cessation of activity, but the strike in 
Scotland does not appear to cause any anxiety in the 
minds of buyers, either with regard to prices or sup- 
plies. In manufactured iron only a moderate amount 
of business is being done. Happily no strikes of any 
moment are disturbing the labour market in any of 
these branches, 





In the Cleveland district the recent ascertainment of 
prices shows that the blast furnacemen have reaped an 
advantage from the agreement to work at current rates 
to the end of the present year. Otherwise their wages 
would have gone down 2} per cent. on the present 
scale, if regulated by the sliding scale price. The 
blast furnacemen of this district are helping the Scottish 
districts in their present contest. The mechanics at 
Messrs. Bolckow, Vaughan, and Co.’s works have 
tendered their notices to cease work unless their de- 
mand to be paid on the hour system is granted. The 
firm cannot agree to this, so that a strike may result 
unless some arrangement is effected. 


In the Sheffield and Rotherham district trade is still . 


in a fairly prosperous condition. Reports state that 
both the iron and steel trades are characterised by 
increased firmness. Not only are there extensive 
orders on hand unexecuted, or unfinished, but more 
orders are coming in, and the inquiries made indicate 
a heavy accession of work within a brief period. This 
state of things looks well for the trade of Sheffield. 
No disputes of consequence exist in the district in any 
of the staple trades. There are anticipations that the 
new tariff will affect some of the local industries to 
their disadvantage, but the effects are not yet apparent 
to any extent. Wages are fairly good in most of the 
local trades, and employment is generally all sufficient. 


The concession of a further advance in wages of 
1} per cent. tothe miners in Northumberland, reported 
in last week’s Notes, in ENGINEERING, is followed 
by a demand for a further advance in Durham. What 
will be the precise amount of the demand that the 
men will adhere to, is not yet decided, but the pro- 
posals are for from 10 to 20 per cent. The men urge 
that as they withdrew a claim for an advance some 
time ago, their claims ought now to be favourably con- 
sidered. The demand will be formally submitted to 
the Masters’ Association, and afterwards to the joint 
board for the district, by which the matter will be 
amicably discussed. 

Throughout Yorkshire a number of local disputes 
are being and have been amicably settled at conferences 
between the representatives of the Yorkshire Miners’ 
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Association and the managers of the several pits 
where they arise. At the Middleton Collieries, at 
Critchley’s Colliery, Batley, and at three pits at 
Treeton, at New Oakes, at Clayton West, and at 
Swaithe, settlements were either fully arrived at, or 
were put in that position where matters could be left 
for settlement with the manager and the agent of the 
men. The satisfactory way in which these and other 
disputes have been dealt with shows that the forecast in 
ENGINEERING has come true, as to the probable result 
of the conference at the Westminster Palace Hotel 
some months ago, namely, that the conclusion arrived 
at was worth all the cost of the short and sharp dis- 
pute at that date, inasmuch as loss would be averted 
in the future by a more conciliatory course of action. 

In Lancashire disputes are not numerous. At the 
Eccles election the eight hours’ question is being 
pushed, both candidates having been interviewed by 
the miners’ representatives. Mr. Egerton refused to 
vote for the Eight Hours Bill, but Mr. Roby has pro- 
mised todo so. This decision may influence the result 
of the election. 





About 300 of the labourers employed at the Stan- 
ningley Iron Works, Leeds, struck work for an advance 
of 2s. per week, andalso for the reinstatement of some 
men who were discharged for joining the Gasworkers 
and Labourers’ General Union, so it is alleged. The 
employers threaten to lock out the remainder of the 
labourers, some 500 more, unless the men return to 
work, About 1000 men and boys have been thrown 
idle by the strike. 

The sheet-iron makers of Birmingham recently met 
to organise a union, and to establish a minimum 
wages list ; but the meeting was so small and unrepre- 
sentative in its character, that the design was given up, 
and the attempt was abandoned. 

The Railway Servants’ Union has been holding its 
yearly congress in Belfast. The society has now 
33,000 members, with an income of 17,9687. in the 
course of the year, The new union, called the Railway 
Workers’ Union, claims that it has gained for the men 
200,000/. increase in wages during the current year. 


The London Chamber of Commerce Conciliation 
Board is perfecting its organisation, and forming its 
council and committees for active work. It is stated 
that the engineering trades, the printing and allied 
trades, and some other trades have formed committees. 

The Australian strike is not settled, and there has 
been a serious conflict between the union and non- 
union workmen, so serious that the military was called 
out. There does not yet appear any real sign of 
settlement. The treasurer has telegraphed for loans 
to the extent of 20,000/., repayment guaranteed. The 
vote of the engineers will amount to over 1650/. An 
‘* Australian Saturday collection” is suggested as a 
means of raising 20,000/. The dockers have not yet 
sent any very large proportion of the 30,000/. sub- 
scribed by Australia for the London strike, and did 
not even make publicly known the financial condition 
of their union at the recent congress. Deeds, not 
words, are the essential conditions of success in labour 
as in trade, commerce, or war. 








Nata Coat.—Natal coal seems to realise the expecta- 
tions formed of it. A trial of 100 tons on the Melrose in 
her last trip to Algoa Bay was eminently satisfactory ; 
444 tons were consumed in eighty-eight hours at full 
speed, being 14 tons per day more than Welsh coal, which 
costs as high as 65s. per ton. 





Tue Unirep States Navy.—The machinery for cruisers 
Nos. 7 and 8 is rapidly advancing at the Brooklyn Navy 
Yard, where the former is building. Of sixteen main 
cylinders, thirteen have thus far been cast without a 
single failure. Considerable trouble has arisen in con- 
nection with the engine columns ; they are of cast steel, 
and, after numerous attempts, the contractors report 
that they cannot make them. Work on the hull of the 
Maine is well advanced. As inthe case of the columns 
for cruiser No. 7, there has been much trouble with the 
steel castings. Eighteen hollow cylindrical columns for 
the main engines have been rejected on account of 
shrinkage cracks, and the contractors have received per- 
mission to substitute hollow forged steel columns. 
Fifteen valve chest covers have also been rejected for 
failure under hydrostatic test. 





New ZEALAND MIDLAND RatLway.—The New Zealand 
Midland Railway Company has applied for permission 
to divert its line from the west to the east side of Lake 
Brunner. The reason given by the company for making 
the request is that better gradients will be obtainable, 
while more good land will be opened up. The deviation 
will affect the line for a distance of 18 miles. It is 
doubtful whether the contract admits of such a wide 
departure from the original line, so it has been agreed to 
refer the matter to the New Zealand Parliament. The 
company also applied for permission to substitute a rack 
railway on the Abt system for an ordinary locomotive 
line over the Spooner range at the Nelson end, but the 
Colonial Government did not see its way to agree to 
recommend the Colonial Legislature to grant the request. 





THE HOLLEY MEMORIAL STATUE. 


Inaugural Address delivered on Thursday, October 2, 1890, 
in Chickering Hall, New York. 


By James Dreper, Honorary Member of the American 
Society of Mechanical Engineers. 


(Continued from page 434.) 

I HAVE said that the most boyish letters and essays of 
Holley showed gleams of literary talent, which time and 
education kindled into a bright flame. In many respects 
the tastes, aims, and ambitions of the two young men were 
similar. Holley had already realised the tw of seeing 
his work in print and of being paid for that work ; when 
he was eighteen years of age he had written quite a re- 
markable treatise on cutlery which had appeared in Poor’s 
Railway Journal in 1850. It followed, as a matter 
of course, that he was as eager to write for Col- 
burn’s Gazette as Colburn was to obtain the assistance of 
such a congenial contributor. So in a short time the 
relations between the two drew closer, and Holley and 
Colburn entered into partnership, editing the little sheet 
conjointly. It was not long before a marked success 
attended their efforts ; then Colburn wearied of the work, 
and in 1856 sold his share to Holley and emigrated to 
Iowa, where he bought land with the proceeds of the sale, 
in obedience apparently to some passing fancy that 
prompted him for the moment to turn his hand to farm- 
ing. For a year longer the paper under the changed 
name of Holley’s Railroad Advocate did fairly well; the 
new proprietor bore the business and editorial burden of 
the undertaking more systematically than Colburn, I am 
sure, but not with the same degree of feverish energy 
which Colburn always brought for a time into every new 
scheme he took in hand. In 1857 a great wave of com- 
mercial disaster swept over the country and engulfed the 
Railroad Advocate. Colburn had wearied of Iowa and 
returned to New York, where he and Holley, on the ruins 
of the paper, started another journalistic venture which 
lived for two or three months as Holley and Colburn’s 
American Engineer. Brief and unsatisfactory as these 
experiments in journalism had been, they nevertheless 
were attended with the most useful and important results 
toboth men. They had lived by their pens for two years, 
which was no small matter; they had gained a vast 
amount of experience of a varied character ; they had of 
necessity come in contact with many es pyr and 
their writings had been sufficiently original and striking 
to attract much attention. The experience had, in fact, 
prepared them for their next venture, one which was 
destined to sever permanently the connection between 
the two men, and to open out for each new paths in 
widely diverging directions. The hard times of 1857 had 
absorbed what little money they possessed, but they 
could claim to be the owners of a more important capital 
—the confidence of many men of influence and means. It 
was notorious that at that time the construction and 
management of American railroads were in a deplorably 
backward condition compared with those of Europe, and 
the brilliant idea occurred to Holley and Colburn to get 
themselves made delegates of some of the principal rail- 
way companies inthe United States; totravelover Europe, 
and to collect information on the railway practice of the 
Old World which should be made useful for the improve- 
ment and perfection of railroads at home. Tosecure the 
patronage and assistance of many influential persons was 
a work of no great difficulty, and in the summer of 1857 
they commenced their first voyage across the Atlantic, 
a voyage which was destined to bear immediate fruit 
and to lay the foundation for their brilliant and, alas! 
too brief careers. 

Can you not picture to yourselves these two young 
men as they started upon their first and fateful voyage ; 
full of generous enthusiasm ; overflowing with life, and 
with the vigour that is born of intellectual power? Their 
early training was completed ; their experience already 
wide; their powers of reception almost infinite. You can 
imagine that their high ambition, if it was vague, was 
as unbounded, as they felt the power within them 
was of achieving it. How great their energy was, 
the result of the few weeks’ visit to Europe on that 
occasion, still bears testimony, in the large volume 
they completed on the ‘‘ Permanent Way and Coal- 
Burning Boilers of European Railways.” They were 
of an age when they could afford to burn the candle 
at both ends; and they did, under forced draught. 
Ina memorandum by Zerah Colburn, now in my pos- 
session, I find the ‘idieniog reference to thisbook. ‘ In 
1857-58 I wrote the large work, entitled the ‘ Perma- 
nent Way and Coal-Burning Boilers of European Rail- 
ways,’ Mr. Holley’s name appearing as joint author, in 
consideration of our sharing the cost of the undertaking, 
but more especially because of the assistance rendered by 
him in collecting information and preparing drawings.” 
Those whocan read between the lines of this memorandum, 
will understand how large Holley’s part was in the pre- 
paration of this book. : 

At that time Mr. Daniel Kinnear Clark had attained a 
considerable reputation both in England and in America, 
by his very excellent book on ‘‘ Railway Machinery,” and 
it followed almost as a matter of course, that he was the 
first person in London sought out by Holley and Coburn 
when they arrived in 1857. At that time I was a boy in 
Mr. Clark’s oftice; I, like Holley, but in a very humble 
way, had been seeking despairingly for work, and a kind 
fate had placed me with Mr. Clark in the summer of 1857. 
I never can recall without the deepest thankfulness, the 
mysterious working of Providence which, ap rently by 
the merest accident, brought me in contact with those two 
men. 

It happened that they, coming direct to London, had 
gone straight to the office of Mr. Clark, where I was 
alone, and thus I was the first person to shake hands with 





Holley on his arrival. Twenty-fiye years later I was the 
last Englishman to shake him by the hand in London, 
when we said our final farewell. You cannot imagine 
the effect which the sudden apparition of the two young 
Americans, in the gloomy London office, had upon me. 
= appeared to me like beings from a superior world, so 
unlike were they to any persons I have ever met before. 
Even with my untutored and crude power of perception, 
I could feel that they were surrounded with an atmo- 
sphere of energy and intelligence; that they were over- 
flowing with vitality. The one seemed to mea spirit of 
darkness, the other a spirit of light; and both so im- 
measurably my superiors that I could do little more than 
gaze on them in wonder. Who could at that time have 
supposed that the influence of these two men was to bo 
made, under Providence, to change and fashion my whole 
career? that they were to show me the path to a future, 
infinitely brighter and higher than I could then have 
og in my most sanguine dreams? Yet so it was to 

. Why they should, even then, have felt an interest in 
one so ignorant as myself, has always been a source of 
wonder to me. I su e there must have been some 
mysterious and inexplicable bond of sympathy ; I know 
be they exercised a strange influence over me; that 
without my knowing it, they widened and strengthened 
age that I absorbed much knowledge from them. 
When their brief visit came to an end, and they returned 
to New York, most of the light went out of my life, 
though their influence remained behind, especially that 
of Holley, whose bright individuality rested with me as 
an ideal, which I might rchance, with time and constant 
effort, feebly imitate. The following year Zerah Colburn 
returned to London alone; he became the editor of The 
Engineer, and I, having sought him out, had the privilege 
of being closely and intimately associated with him until 
the curtain fell upon his tragic end. As no doubt you 
know, after he returned to England in 1858, he made his 

rmanent home there, with the exception of a few months 
in 1860, which he passed in Philadelphia. You are also 
aware that it was he who founded the London ENGINEER- 
ING in 1866; into the management of this journal he 
threw, for the first three years, the whole force of his 
great erratic powers. After their first visit to London, 
and their joint publication of the volume on European 
railways, Holley and Colburn, without becoming actually 
estranged, had but little in common. he dark and 
fiery genius of the one, was in fact so opposed to the 
trained talents and noble soul of the other, that it was 
impossible for any real and lasting sympathy to exist 
between them. 

With Holley’s return to America in 1858, or shortly 
afterwards, commenced the journalistic epoch of his 
career. For some years he was a valuable and industrious 
contributor to the New York Times, and certainly never 
before or since, has any daily newspaper been so fortunate 
in the services of an engineering contributor. In 1859, 
and again in 1860, he visited Kngland, chiefly to write 
upon a subject which was then attracting the attention of 
the civilised world—the Great Eastern. This business 
brought him into intimate contact with the engineers of 
that vessel, Brunel and Scott Russell; with the last- 
named the acquaintance ripened into a warm personal 
friendship which always remained. The New York Times, 
the Railway Review, inventions connected with the steam 
engine and permanent way, and miscellaneous literary 
employment, kept Holley closely occupied, and brought 
him plenty of reputation, though but Fittle money, until 
the War of Secession. It is needless to say that Holley, 
like a good patriot, offered his able services to the Govern- 
ment, and it is interesting to add that his offers were 
uniformly declined. It was during this great national 
crisis that Holley, while still holding on te his main sup- 
port—a brilliant and facile pen—had the opportunity of 
taking up work more congenial to him. He was employed 
by Mr. Stevens in 1862 to visit Europe in order to obtain 
information that might be useful in the construction of 
the Stevens battery, on which so much:time and money, 
as well as skill, were wasted. Mr. Scott Russell, who at 
that time had considerable interest in naval and military 
circles, rendered Holley good service in obtaining for him 
introductions and information, while his own presence of 
mind and coolness often stood him in good stead in ob- 
taining access to places the official doors of which were 
closed against him. It was this new connection that 
turned his mind to the production of that important 
hand-book on ‘‘Ordnance and Armor,” which, when 
completed, was destined to remain for so many years the 
standard book of reference on the subject. Like every 

iece of work to which Holley set his hand, this treatise 

ars on every page evidence of his capacity for taking 
infinite pains. The objection has been made by friendly 
critics in this country, that ‘‘Ordnance and Armor” was 
scarcely worthy of its author. Ido not agree with this 
criticism, and in this I am sustained by one of the ablest 
practical designers of ong Pig the world, M. G. Canet 
—who has written to me on this subject as follows: 

** You have told me that recently you have had frequent 
occasion to study the ‘Ordnance and Armor’ of A. h. 
Holley ; you could not refer to a better authority, for it 
is at once the most complete and the most conscientious 
work on the history of artillery that has ever been pub- 
lished. The nameof Holley recalls to me many souvenirs 
of the commencement of my career, and I want to tell you 
that for me no book on the same subject has ever been of 
so much value. Holley wrote it at a time before artillery 
had become a science, properly so called ; when even the 
phenomena attending the combustion of gunpowder were 
very imperfectly understcod. At that time the strains to 
which gun carriages were subjected were not accurately 
known ; and correct gun design was impossible, because 
the pressures exerted upon the bore of a cannon could not 
be measured. When Holley’s book appeared there 
existed only a few theoretical essays ; the records of some 
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doubtful experiments ; the ill-sustained claims of a few 
manufacturers ; and these were all scattered through 
different memoirs and reports. Holley was the first to 
make a systematic summary of all these documents; to 
pass in able review, material, modes of construction, 
ballistical data, firing experiments, and penetration of 
plates. This last-named portion of his work had an 
especial value, for when he wrote, the art of constructing 
ironclad ships was in its infancy. What I find most 
remarkable in this work of Holley is, that writing at the 
period from which modern artillery may be said to date, 
he made all the data he could obtain the object of minute 
and careful study, that every line bears the stamp of his 
own work, that it is an earnest study, and in no sense a 
piece of bookmaking. Every page contains abundance of 
detail, accuracy in facts, and a sureness of judgment which 
is truly admirable. His considerations on the resistance 
and elasticity of material, and on the effects of strains and 
vibrations, show the large grasp of a truly scientific mind. 
His investigations on the subject of reinforcing rings had 
at the time a high value, and to-day are of considerable 
interest. He showed conclusively that he understood the 
absolute importance of gaining information at every step 
by experiment, and that theory is but of comparatively 
little value in gun manufacture. It is difficult to realise 
all the changes that have taken place since his time in the 
construction of ordnance. Steel of high quality scarcely 
existed, and an entire revolution has taken place in 
design and in construction. We who have followed care- 
fully all the transformations that have occurred in the art 
during twenty years, and who were familiar with it when 
Holley wrote, gladly do homage to the man who could 
produce such a book from such materials. For my own 
part I owe him a debt of gratitude, for it was from his 
pages that I studied most often, and whence I drew my 
first clear notions of artillery. I reverence him not only 
as a savant but as a master. 
*°G. CANET.” 

I thought it would give you pleasure to hear the inde- 
pendent testimony of an eminent Frenchman who never 
cnew Holley,fexcept through his writings on this special 
subject. When this book was published, the art of 
heavy gun construction was far more tentative and ex- 
perimental than it is now, and the classified collection of 
all information available up to the date of its publication, 
served as a great aid in advancing a science then in its 
infancy. The strictly literary period of Holley’s career 
was now drawing to a close, sal though he could never, 
se long as he lived, abandon his innate love for writing, 
he was no longer compelled to rely on his pen as a means 
tolive. In May, 1863, he finally decided upon turning 
his talent and energies into another channel, one that 
was destined to lead him to fame, and moderate pro- 
gperity. 

The practical value of the Bessemer process for manu- 
facturing steel had by this time become widely recognised, 
and it followed almost as a matter of course that Holley 
who was always on the look-out for some new and good 
thing, felt intuitively that the time for which he had so 
long waited had at last arrived. The story of the 
Bessemer process was at that time no new one. Seven 
years before, at the Cheltenham meeting of the British 
Association for the Advancement of Science, Mr. Bes- 
semer had made the first public announcement of his 
invention. The title of the paper excited derision ;* its 
reading, wild enthusiasm. Mr. James Nasmyth said of 
the wenger shown to the astonished audience, ‘‘ Here 
are true British nuggets.” A wave of excitement passed 
over the country; one result of this paper was that 
almost immediately a sum of 250,000 dols. was offered 
for the English patents; another, that within a month 
28,0007. had been paid for licenses to work the process in 
Great Britain alone. Then swiftly followed a fierce re- 
action, consequent on failures due to hasty experiments 
and crude trials, Abuse of the inventor was as hearty, 
as the praise had been fulsome, a few weeks before. 

The newspapers of the day were unanimous in con- 
demning the process as delusive and useless, and referred 
to itas ‘fa brilliant meteor that had flitted across the 
metallurgical horizon, dazzling all beholders for a moment, 
only to die out and leave no trace behind.” As a Jasting 
tribute to the sagacity of the Council of the British Asso- 
ciation, I may add that that astute body refused to admit 
the paper in their published transactions, In the face of 
terrible difficulties and discouragements Mr. Bessemer 
worked steadily on, and in the course of a few years he 
established works at Sheffield, where the process was still 
in an experimental stage when Holley first visited them. 
In a letter I recently received from Mr. W. D. Allen, 
the brother-in-law of Sir Henry Bessemer, and who was 
then, as he still is, the manager of those works, the 
following appreciative remarks about Holley, occur: 


‘Bessemer Steel Works, Sheffield, 
“July 14, 1890, 
**My dear Mr. Dredge, 

**T have indeed many cherished recollections of my 
relations with Mr. Holley, and if the few following facts 
have any interest, pray make what vse of them you think 
proper. 

‘*Mr. Holley came to Sheffield in 1864; he was then a 
bright intelligent young fellow (he did not look one-and- 
twenty), genial and open-hearted to a fault. America 
was never represented by a more perfect gentleman, or 
one more calculated to win the respect and esteem of all 
those he came in contact with in this country ; indeed 
the handsome young American not only won our esteem, 
but our hearts. He came with the intention of gathering 
what knowledge and facts he could, relative to the Bes- 
semer process of steelmaking, and with that view he 
* “On the Manufacture of Malleable Iron and Steel 
without Fuel,” read August 13, 1856, 





passed several months at our works, observing and 
mastering the details of the process, so that I saw a good 
deal of him, and was associated with him during the 
greater part of his visit. 

‘He applied himself very assiduously to the object he 
had in view; was mostly at the works by nine in the 
morning, and frequently remained till nine or ten at night 
to witness some special operation; for I must tell you 
that at that time our own career was so young that we 
were frequently occupied in the application of our 
material to some new and usefu) purpose. In these ex- 
periments Mr. Holley always took much interest. 

‘* As regards the process itself he was most enthusiastic, 
and from the first pronounced it a ‘Grand thing for 
America ;’ his desires and aspirations were concentrated 
upon introducing it into that country, and his efforts 
were mainly instrumental in doing so. 

“Tt gave me very great pleasure when I heard that 
his countrymen vw § ecided that the memory of so dis- 
tinguished a man, and so great a benefactor to his 
country, should not be overlooked. 

I am, dear Sir, yours very truly, 
SW. D. ALLEN.” 


The Sheffield Bessemer Works in 1864 were on a very 
small scale; they only comprised two 3-ton converters 
and a corresponding plant. olley came from America 
upon this business as the representative of Messrs. Cor- 
ning, Winslow, and Co., a firm that was afterwards 
changed to Winslow, Griswold, and Holley. His mission 
was to purchase the Bessemer - for the United 
States ; to learn the process ; and afterwards to inaugu- 
rate the new industry at home. As he said, that journey 
was no pleasure trip ; but he came back successful on all 
— and the ioniag year the works at Troy were 

ult. 

As in the case with so many great inventions, a num- 
ber of active minds were turned towards the manufacture 
of steel, stimulated thereto by Bessemer’s success, and 
his reputed failures. Prominent among these in the 
United States was W. Kelley, of Eddyville, Kentucky, 
and your talented countryman, Mr. W. F. Durfee, ad- 
dressed himself to the practical development of this in- 
vention ; it was he A constructed the experimental 
steel works at Wyandotte, Michigan. This was in 1862, 
the year of the great International Exhibition in London, 
where Holley had ample opportunity of studying the 
products of the Bessemer converter. We may be certain 
that what he saw there convinced him of the importance 
of the process for the United States. His judgment was 
confirmed by that of Zerah Colburn, who, with his usual 
foresight, had some time before become a strong advocate 
of the process. Writing in the London Engineer in 1862, 
Zerah Colburn said, ‘‘The fact, that as a substitute for 
wrought iron, at least where facility of welding is not of 
a special consequence, the Bessemer metal is now known 
to be of established trustworthy character, is of itself a 
most important one, and as those who fully know the pro- 
cess are aware that ingots can be turned out by it at 6/. a 
ton, and finished rails at less than 10/., we have only to 
await the time, when through competition this metal has 
been cheapened to an extent which will insure its general 
application for the many purposes to which it is admi- 
rably fitted.” 

When Holley returned to America early in 1864, having 
ayer the American patents, and learned the process, 
ne and his associates found themselves confronted with 
the risks of costly litigation. It was claimed that the 
Kelley patents preceded and covered those of Bessemer, 
but after some delay this difficulty was removed by com- 
promise. Indeed, on Mr. Durfee’s own showing, the costly 
experiment to prove the value of the Kelley patents was 
really only a test of the Bessemer process. In an interest- 
ing paper read before your Society of Mechanical Engi- 
neers in 1884, Mr. Durfee says with perfect frankness, ‘‘ I 
possessed myself of all the information attainable con- 
cerning the Bessemer process, and as it was confidently 
expected that Mr. Z. 8. Durfee would be successful in his 
efforts to purchase the American patents issued to Bes- 
semer for the various forms of apparatus for the produc- 
tion of steel by the pneumatic method, it was thought 
only to be anticipating the acquisition of property rights, 
to use such parts of his invention as seemed suited for the 
purpose.” The Wyandotte experiment developed no 
great results, but for it can be claimed the first produc- 
tion of Bessemer steel in the United States, and the first 
output of steel rails. After the return of Holley to 
America in 1864, the Troy Works were started, and the 
first charge of Bessemer metal was made on February 16, 
1865. Let me refer you to Mr. R. W. Hunt’s interestin 
paper on the original Bessemer steel plant at Troy, rea 
Gls your Society of Mechanical Engineers in 1884, 
You will see from it that Troy was only a small works 
with two 2-ton converters, but such capital steel was pro- 
duced, that enterprise and capital were convinced. 
During the month of May, 1865, less than twelve weeks 
after the works were started, eighty charges were made, 
giving 118 tons of steel with 16.7 per cent. of loss ; imme- 
diately after this the works were extended by the instal- 
lation of a plant that included two 5-ton converters; 
Mr. Z. S. Durfee assumed the charge of the establish- 
ment, and Holley proceeded to construct steel works in 
other parts of the country, commencing with those of the 
Pennsylvania Steel Company at Harrisburg. 

The thorough efticiency of the Bessemer process having 
been thus demonstrated, there was no limit to the 
supply of capital required for the erection of steel 
works, and Holley rapidly found himself unable to 
satisfy the demands made upon him for designing 
and starting new establishments. He, however, never 
knew what it was to have too much occupation, and 
the finest steel works in your country bear evidence 
of his skill and industry; those of North Chicago 





and Joliet; the Edgar Thomson Works at Pittsburg ; 
the Vulcan Works at St. Louis; the Cambria, the 
Bethlehem, the Scranton, and other works, were built 
under his instruction and from his plans. But more than 
this, Holley completely modified the details of the Bes- 
semer process as he had learnt it in England ; he adapted 
it to the special requirements of the American manufac- 
turer, who was enabled, through the modifications he 
designed, to produce those stupendous outputs of steel 
the records of which were so tone received in England 
with incredulity. This is what the joint inventor of 
the basic process—Mr. Percy C. Gilchrist—wrote to me 
upon the subject of Holley’s modifications and improve- 


ments: 
‘101, Palace Chambers, Westminster, 
**London, July 14, 1890. 

‘*T have the greatest admiration for the work Holley 
achieved, as I think that the present proud position of 
the American steel trade is very cm ge due to his genius. 
A lesser man would have copied the European steel 
works, but instead of this he picked out the weak places, 
and in the American works that were fortunately subject 
to his advice, one sees how their defects were avoided by 
him, how breakdowns were eliminated, labour saved and 
output consequently increased. 

‘Holley from the very first appreciated the basic 
process, and was most kind and generous in his apprecia- 
tion; he suggested at an early date that the more rapid 
wear of the basic lining of the converter should be met 
by removing the shell of the converter with its worn-out 
lining from its belt and by replacing it with a fresh shell 
ready lined; this plan was put into practice by Mr. 
Arthur Cooper at the North Eastern Street Company’s 
— at Middlesbrough, and is giving excellent re- 
sults. 

“* T regret to say that I saw very little of Holley myself, 
but my cousin, the late Sidney Gilchrist Thomas, saw a 
good deal of him; they had much in common, both in 
ability, go-aheadness, and perseverance, and they had, I 
know, an intense admiration for each other. 

** Yours very truly, 
“Percy C. GILCHRIST.” 


One of your own engineers—Mr. R. W. Hunt--has 
summarised Holley’s work in this direction ; he says: 
“The result of his thought gave us the present accepted 
type of American Bessemer plant ; he did away with the 
English deep pit, and raised the vessels so as to get work- 
ing space under them on the ground floor ; he substituted 
top-supported hydraulic cranes for the more expensive 
counterweighted English ones ; he put three ingot cranes 
round the pit instead of two, and thereby obtained 
greater area of power; he changed the location of the 
vessel as related to the pit and melting-house ; he modified 
the ladle crane and worked all the cranes and vessels 
from a single point ; he substituted cupolas for reverbera- 
tory furnaces ; and last, but by no means least, he intro- 
duced the intermediate or accumulating ladle, which is 

laced on scales, and thus insures accuracy of operation 

y oo the weighing of each charge of 
melted iron before pouring it into the converter. After 
building such a plant, he began to meet the difficulties 
of details in manufacture, among the most serious of 
which was the short duration of the vessel bottoms, and 
the time required to cool off the vessels to a point at 
which it was possible for workmen to enter and make 
new bottoms. After many experiments, the result was 
the Holley vessel bottom, which either in its form as 
patented, or in a modification of it as now used in all 
American works, has rendered possible, as much as any 
other one thing, the present immense production.” 
Vastly as all these modifications tended to increase the 
output, I think it is necessary to include one other factor 
that has helped to obtain such extraordinary results— 
the perfect organisation of the managing engineers and 
the remarkable efficiency of the American workmen. On 
this point a prominent English steelmaker wrote to me 
recently, after a visit he had paid to several of your lead- 
ing works: ‘Of course, the output was very large from 
each pit, and this was attained by great facilities for bring- 
ingup and getting away materials, and keeping every- 
thing at high pressure. The men, I dare say, are paid 
well, but it was hot weather when I was there, and they 
were certainly selling their lives.” 

But apart from organisation and skilled labour, the 
marvellous growth of production from Bessemer vessels in 
the United States must be credited to Holley ; the fifteen 

ears’ development may be briefily summed up as follows: 
n 1865, the output from two 2-ton converters in a month 
was 118 tons; in 1880, the output from two 5-ton con- 
verters was 14,000 tons. In 1866, the Pennsylvania Rail- 
way Company purchased from Messrs, John Brown and 
Co. 5000 tons of Bessemer rails at 120 dols. (gold) per ton ; 
last year the production of Bessemer rails in the United 
States was about 1,644,000 tons. In the year 1868 the 
total output of Bessemer steel in America was 8500 tons ; 
the same year in England it was 110,000 tons. In 1879 
your production equalled ours, and from that date has 
always exceeded it, until the last year it reached the 
amazing figure of 3,169,643 tons, which was 1,000,000 tons 
more than that of the United Kingdom. Since the first 
charge was blown at the Troy Works in 1865, there have 
been produced in America upwards of 25,000,000 tons of 
Bessemer steel. And this is the record of the last eighteen 
years of Holley’s life. 


(To be continued.) 





Moscow Tramways.—The revenue of the Moscow 
Tramways Company for 1889 amounted to 51,004/., while 
the working expenses for the year were 39,076/., leaving a 
net profit of 12,9287, The corresponding net profit for 1888 
was 15,9791, 
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Patent on any of mentioned in the Act. 


STEAM ENGINES, BOILERS, &c. 


15,905. J. A. Hopkinson and J. Hopkinson, Hud- 
dersfield, Yorkshire. Stop Valves. [lld. 6 Figs.) 
October 9, 1889.—According to this invention packing is arranged 
so as to protect the screw threads of the spindle and nut of the 
valve from the action of the fluid. The valve box a is provided 
with a cover al; b, b are the sliding discs forming the valve proper, 
c is a rod provided at its lower end with an eye whereby it is con- 
nected with the discs. This rod is hollow throughout a portion of 
its length, and its upper end is screw-threaded internally to form 
the nut. d is the screw spindle, which is fitted in the bridge e so 
that it can be turned about its axis by means of the handwheel /, 
but is restrained from endwise motion in the bridge. The lower 
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end of this spindle is screwed into the nut at the upper end of the 
spindle c. g is the ring of packing which is inserted in a stuffing- 
box in the top of the cover al. A ring h of vulcanised fibre is pro- 
vided with a flange h1 and fitted upon the upper end of the screw 
spindle d to serve as a non-conductor of heat between the same 
and the handwheel f. The ring gis so shaped that the pressure 
of the fluid will force it against the surface of the spindle c, and 
the ring is retained in its place by the bridge e, which is formed 
with flange el at its lower end, and is firmly secured upon the 
cover a! by screws passing through the flange. The spindle c may 
have a scale marked on it to indicate the extent of opening the 
valve. (Accepted September 10, 1890). 


16,574. H. Muncaster, St. George’ Salop. Expan- 
sion Gear for Steam and other Engines. (6d. 2 Figs.) 
October 21, 1889.—This invention relates to cut-off or variable- 
expansion mechanism for engines operated by steam or other ex- 
pansive fluid, and its object is chiefly to provide automatic 
mechanism controlled by an ordinary centrifugal governor, and 
which is applicable to engines provided with valves worked by 
means of an eccentric and rod. A pin or stud a is fixed to an ex- 
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tension of the eccentric-rod x. On this stud works the lever or 
bell-crank b, which is pivotted to a link d, the other end of which 
is connected to the lever e, the trunnion f of which works in asleeve 
@, which is firmly fixed in a suitable position to guide the point h 
in acurved path when acted i ee by the rising or falling of the 
governors by means of the rod k. The point h is made to assume 
a position varying with the lift of the governors, thereby varying 
the angle of the link d and the amplitude of the oscillations of the 





lever b and also the travel of the cut-off valve im. (Accepted Sep- 
tember 10, 1890). 


17,782. J. Hubner and I, Mayer, Vienna. Steam 
Reducing Valves. (8d. 6 Figs.) November 7, 1889.— 
Steam passes through passage E into the spaces B, B! above the 
slide valve K. The steam pressure on the under surfaces of this 
valve causes this to rise until by the consequent throttling of the 
steam inlet, the downward pressure exerted in B, B! holds the 
upward pressure in equilibrio, the steam pressure above and 
below the valve being then equal as determined by the load on 
the safety valve. According as the consumption of reduced 





steam diminishes, the slide valve K will rise, and with it the 
conical valve S! connected to its stem, whereby the openings O of 
the valve casing C will be more or less covered by the solid sides 
of the slide valve, thus throttling the passage of steam to a greater 
extent. If now the reduced steam pressure in the place of con- 
sumption reaches its greatest allowable limit, the slide valve will 
have risen to such a height as to entirely close the openings O and 
to cause the valve S! to close upon its seat N (Fig. 2), so that no 
further passage of high-pressure steam to the place of consump- 
tion can take place. (Accepted September 10, 1890). 


18,324. W. W. Bengough, Forest Gate, Essex. 
Apparatus for Heating, Evaporating, and Condens- 
ing, Applicable as a Feed-Water Heater, a Distiller, 
or a Condenser. [lld. 8 Figs.) November 16, 1889.—A 
single condenser according to this invention is shown. 1, 2, 3, 4, 
&c., are double volute coils, of which there may be any con- 
venient number. Each double volute starts from the periphery 
and runs to the centre; it then turns down and commences a 
second volute from the centre, terminating at the periphery. 
Consequently each double volute has both its orifices (inlet and 
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outlet) at the periphery. In the example shown in Fig. 1 each coil 
has a union at each end, and the outer convolution is bent out of 
the general plane of the volute to enable it to be connected tc the 
next volute. The upper coil hasa union passing through the case 
8 in which the coils are contained, and the lower coil is aaey 
provided at 9 with a junction to anexternal pipe10. Steam is ad- 
mitted to the upper end of the coils at 11, and the water of con- 
densation runs off at the lower end 9. Cooling water enters the 
case at 12, and passes away at 13. 14 is a filter through which the 
condensed water passes, emerging at 15, whence it flows to a 
storage tank or other receptacle. (Accepted September 10, 1890). 


ELECTRICAL APPARATUS. 


13,960. A. L. Shepard, London. Apparatus for 
Measuring Electric Currents. [8d. 2 Figs.) September 
4, 1889.—This invention relates to apparatus for measuring electric 
currents comprising an electro-motor B driven by the current in 
a shunt from the main circuit, a coil of coarse wire c placed in the 
circuit through which flows thecurrent to be measured, a coil d 
of fine wire placed ina shunt from the main circuit, a balance 
lever a for making and breaking the circuit to the electro-motor 
in accordance with the quantity of the electric current, or the 
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intensity of the current, and a counter F for registering the num- 
ber of revolutions of the electro-motor. The speed of the electro- 
motor B is so regulated that the pull of the weighted arms g of the 
governor is equal to the pull of the current. Any increase of she 
current will cause the coil d to approach the coil c, and thus 
through the spindie e lower the extremity of the balance lever a 
and complete the circuit to the electro-magnet through the con- 
tact point r. The speed of the electro-motor will then be in- 
creased, and the arms g will fly outwards, overcoming the resist- 





ance of the spring ?, and causing the collar j to move so as to 
shift the rod *, and depress the lever a. The electric contact is 
thus broken, and the bala lever resumes its normal position. 
Consequently the current to the motor is interrupted, and the 
— thereof decreases until the ews of the current overcomes 
the force of the governor, when electric contact is again made. 
(Accepted September 10, 1890). 


14,113. M. Immisch, London. Switches for Elec- 
trical Propulsion Purposes. [lld. 14 Figs.] September 
7, 1889.—The make and break lever A can move through an arc 
of a circle, and preferably acts in conjunction with a series of con- 
tact agp between which suitable resistances are inserted. The 
spindle E of the make and break lever A carries a grooved cam F, 
in the groove f of which a pin g engages, such pin forming part of 
a rod G capable of sliding Ly pend in guides in the top of 
the switch box B. This rod G has as many arms G! as there are 
accumulator and motor switches in the box, and each of these 
arms is provided with a pin g! which serves to lock the levers of 
such switches, Theaccumulator and motor switch levers are each 
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pivotted to turn on a centre I within the box B, in a plane at right 
angles to the barG. When the make and break lever A has been 
turned so as to break the circuit, the sliding bar G has been moved 
(by means of the cam F), so that the pins g! have been removed from 
out of the path of the levers c, d, of the switches C, D, 
which are then able to be shifted as required. In the middle posi- 
tion of the switch levers the accumulators or motor (as the case 
may be) would be cut out, and in such position the return move- 
ment of the make and break lever A to re-establish the circuit, 
will, by moving back a sliding bar G, cause each of the locking 
pins gl to through a hole formed in each of such levers. 
(Accepted September 10, 1890), 


14,114. M. Immisch, London. Switch for Electrical 
Tramears. [lld. 8 Figs.) September 7, 1889.- A prejection 
cl is carried by the make and break lever C of the switch, which 
when the circuit is broken engages an anchor piece M pivotted to 
a disc J mounted on the same centre as the lever C and carrying 
contact pieces L L!, working in conjunction with the terminal 
contacts for making the desired changes. The anchor piece works 
over a fixed disc N provided with projections, which, when the 
anchor piece and its disc have been moved by the make and break 
lever to the position requisite for making any change required, will 
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cause the anchor piece to turn on its pivot, and one end thereof to 
enter a recess x in the fixed disc, thus enabling the projection cl 
to become disengaged from the anchor piece and allowing the 
make and break lever to continue its movement to complete the 
circuit alone, while upon the reverse movement of such make and 
break lever, after the circuit has been broken, the projection it 
carries will act upon the anchor piece and disengage its end from 
the recess in the fixed disc, by causing it to turn on its pivot so 
that the lever will become again locked with the anchor piece, 
and carry the latter and the disc on which it is mounted back 
with it to its original position. (Accepted September 10, 1890). 


3574. H. R. Low, Twickenham, and G. E. Pritchett, 
Bishop's Stortford, Herts. Distributing Electricity. 
[4d.] March 6, 1890.—According to this invention a direct current 
of electricity is generated by means of a dynamo and is stored in 
accumulators. The discharge from these accumulators is utilised 
in operating a direct current motor, to which are coupled a 
dynamo generating and alternating current. From this current 
a high electromotive force may be distributed by means of 
secondary generators. (Accepted August 27, 1890). 
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CHEMICAL MANUFACTURES. 


11,962. P. Naef, Northwich, Cheshire. Manufac- 
ture of Peroxide of Lead or Alkaline Plumbate 
and Bye-Products. [6d.) July 27, 1889.—For the purpose 
of oxidising oxide of lead to peroxide of lead ordinary nitrate of 
soda is employed, nitrites being obtained as very valuable bye- 
products. An intermediary product, a compound of peroxide of 
ead with an oxide of an alkali, is first produced from which the 
peroxide of lead is afterwards separated. Nitrate of soda, together 
with caustic soda, is heated in a pot and metallic lead slowly 
introduced, plumbate of soda being formed. The melted mass 
is allowed to cool and is then exhausted with water, and the 
nearly insoluble plumbate of soda is purified by washing. To 
convert the plumbate of soda into peroxide of lead it is decom- 

by heating with dilute caustic liquor or with water, with or 
without the addition of carbonic acid. The liquor containing 
nitrate and caustic soda is concentrated by evaporation, and after 
addition of nitre and of a quantity equivalent to the amount 
removed by the plumbate, it is used over again for the oxidising 
ge The liquor containing the nitrite is treated with car- 
onic acid for the purpose of precipitating the soda contained in 
it. (Accepted September 3, 1890). 


15,406. W. J. Oswald, Stoke-on-Trent, J. R. Ashwell 
and J. A. Cooke, Nottingham. Manufacture of 
Piaster-of-Paris. (4d.) October 1, 1889.—-According to this 
invention plaster-of-paris is manufactured from old waste, plaster 
moulds or casts, and other waste or artificially prepared hydrated 
sulphate of lime, by comminuting the same and roasting at a 
temperature sufficient to drive out part of the water of combina- 
tion, but not to ‘‘dead burn” the mass. (Accepted September 3, 
1890). 


17,163. W. Brinck, Linden vor Hannover, Germany. 
Lubricants. [4d.) October 30, 1889.—One emp of caoutchouc 
is dissolved in three parts of mineral oil. To this twenty parts of 
mineral oil are added, and the whole thoroughly agitated. The 
solution is strained through a filter, and the residue may again 
and again be treated with mineral oil until all the caoutchouc is 
exhausted. The mineral oil which has passed through the filter 
holds in solution a slight proportion of caoutchouc, which imparts 
the requisite viscosity to the oil when used asa lubricant. (Ac- 
cepted September 3, 1890). 


17,395. W. Garroway, Glasgow. Obtaining Caustic 
Soda or Caustic Potash b eans of Boracic Acid. 
{4d.] November 2, 1889.—According to this invention the chloride 
of sodium or potassium is heated with boracic acid in a furnace or 
retort. A small proportion of the nitrate or sulphate of the alkali 
may be added, and superheated steam may be injected amongst 
the materials. Hydrochloric acid is evolved whilst borate or 
biborate of the alkali remains, This is subsequently dissolved and 
treated with lime, the mixture being heated and agitated, to 
obtain the caustic alkali, whilst the borate or biborate of lime is 
treated with hydrochloric acid (which may be that resulting from 
the first operation) or other acid to recover the boracic acid to be 
used again. (Accepted September 3, 1890). 


19,588. C, A. Faure, Paris. Manufacture of Ferro- 
Aluminium, [4d.} December 5, 1889.—Perchloride of iron in 
a state of vapour is passed over a mixture of bauxite and carbon 
at ared heat. The resulting vapours and gases are passed over 
scraps of iron at red heat, chloride of iron and ferro-aluminium 
being formed. The ferro-aluminium is remelted and the chloride 
of iron is condensed and collected in a crucible in which it is sub- 
jected to a current of air resulting in the formation of oxide of 
iron and perchloride of iron in a state of vapour which is utilised 
to act upon the bauxite. (Accepted September 10, 1890). 


2341. F. Scudder and H. G. Colman, London. 
Treatment of Gases Containing Carbonic Oxide, 
such as Water Gas and Producer Gas, to render 
them Odorous,. (4d.) February 13, 1890.—The odorising 
material employed is volatile organic sulphide produced by acting 
on acetone with sulphuretted hydrogen in the presence of a dehy- 
drating agent, such as hydrochloric acid, with or without zinc 
chloride, or sulphuric acid with water. The volatile organic sul- 
phide can be readily volatilised by the use in moderate quantity 
of steam that servés to carry the sulphide to the gas to be impreg- 
nated. (Accepted September 3, 1890). 


6711. F. C. Goodall, Richmond, Surrey. Marine 
Cement. [4d.] May 1, 1890.—The cement consists of a mixture 
of forty parts by weight of hard asphaltum, forty of liquid 
asphaltum, eight of boiled oil, and twelve of finely ground cork- 
wood. The hard and liquid asphaltum are melted in a boiler, and 
the boiled oil and corkwood are then added and intimately mixed, 
yee pe the cement is ready for application. It is applied with 
a trowel, and is always placed next to the true surface of the iron 
or steel. The oil has the effect of making the asphaltum elastic, 
and reduces the tendency to melt. (Accepted September 3, 1890). 


11,699. G. Nahnsen, Hanover, Germany. Obtaining 
Chlorine and Bromine by the Aid of Electricity. [40.) 
July 26, 1890.—The halogens produced by electrolytic processes 
react somewhat easily on water with the formation of muriatic 
acids and compounds of chlorine and oxygen. The object of this 
invention is to avoid loss from this cause and consists in con- 
siderably cooling the solutions of the halogen compounds and 
carrying out the electrolysis at a low temperature. The vessels 
in which the decomposition takes place are coated with material 
that is a non-conductor of heat, and over them is arranged ah 
terminating ina pipe by which tae chlorine, which is dry and 
free from muriatic acid, is drawn of and conducted away. (Ac- 
cepted September 17, 1890). 


MISCELLANEOUS. 


16,796. R. C. Romanel, London. Range Finders. 
(8d. 4 Figs.] October 24, 1889.—The range finder comprises two 
tubes, each having behind it a mirror ———_ at an angle to the 
axis of the tube; each tube is mounted with its mirror to turn 
about a pivot, and the two mirrors are so arranged in relation to 
two other mirrors that when an image of an object the distance 
of which it is desired to ascertain is seen by reflection in both of 
the last-mentioned mirrors, the angular positions of the tubes 
will be such that their axes, if projected, would intersect at the 
object. The object will consequently be ut the vertex of the angle 
formed by the axes of the tubes and the distance of this vertex, 
and consequently that of the object is incicated by a pointer con- 
nected to the mechanism used for moving the tubes and arranged 
to move over a suitably marked scale of distances. (Accepted 
September 17, 1890). 


17,232. N. M. Henderson, Broxburn, Linlithgow. 
Apparatus for Di eral Oils. (8d. 3 Figs.) 
October 31, 1889.—This invention relates to the heavier mineral 
oils, such as those obtained by redistilling crude shale oil, and has 
for its object the aie men pe Beate ——- od _ 
cating purposes. A still is arran: to eated partly by direct 
fire heat and partly by steam in closed coiled piping within the 
still, such steam being superheated in coiled piping 9 heated by 
the same fire as the still. Piping 16 distributes steam openly 
amongst the oil either after or without passing through the 
closed coils, and with connections and stop-cocks for controlling 





and regulating the operation of the steam. The still is con- 
structed with its lower part 4 of comparatively small horizontal 




















area and heated by direct fire heat, its upper part being of larger 
horizontal area and not heated by direct fire heat. (Accepted 
September 10, 1890). 


7294. W. P. Thompson, ‘een. (0. W. Young, 
Charles City, Jowa, U.S.4.) Mortising and Boring 
Machines, (8d. 12 Figs.) May 10, 1890.—Pivotted to a base A 
is an upright frame in which is arranged a sliding frame and carry- 
ing gear, shafting, and other operating mechanism to which is 
secured the mortising device, and by which it is operated and 
advanced. It consists of parallel sides I fitted with spocket 
wheels, and having an endless groove extending from end to 
end of the side piece and around the sprocket wheel bearings. 
Running in these grooves are a series of sections W and X, which 
are recessed on their undersides to receive the sprockets of the 
sprocket wheels by means of which the sections are pushed around 
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the ends of the grooves, all the other sections being advanced 
along the grooves by the pushing contact of the sections engaged 
by the sprockets, whereby the continuous rotation of the sprocket 
drive wheel imparts continuous movement to the series of 
sections around the grooves. Secured to the several sections 
of the series are cutting attachments cutting away a rectangular 
space in the material operated upon, the size of the mortise being 
determined by the length of the sections and the distance between 
their upward and downward paths of movement -To change the 
mortising machine into an ordinary boring machine, it is only 
necessary to detach the mortising cutters by removing the bolts 
K, placing a round auger in the socket, and throw the feed out of 
gear by turning the lever d. (Accepted September 10, 1890). 


11,540. A. Longsdon, London. (F. Krupp, Essen, 
Germany.) Clos: for’ Breechloading 0O ce. 
(6d. 6 Figs.) July 23, 1890.—On turning the working lever d to 
the right by means of the crank lever C, the nose d! of lever d 
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slides in the groove dll of the wedge A which it causes to move to 
the position shown in Fig. 2. At the same time the crank c is 
turned to the right, thereby turning the cocking b tothe left owing 





to the nose of crank c engaging in a recess in the face of the lever 

The lever b forces the firing pin a so far back as to allow the 
stop-rod ¢ to place itself with the upper end before the shoulder 
of the firing gun by the action of the spring g. The opening and 
cocking of the closing device is thus effected. A wedge-shaped 
cartridge extractor J is so pivotted to the face of the breech-block 
as to participate in the downward movement thereof and to catch 
behind the pin of the cartridge case which it draws partly out of 
the tube. Theextractor/ strikes against the pawl m, and during 
the descent of the block, is caused to turn, thereby throwing the 
empty case out of the tube. When the extractor / is out of contact 
with the pawl m the extractor can be turned forward on to the 
tube. The pawl being slightly raised yields, on the reclosing of 
the breech, and allows the extractor to pass, and returns by its 
own weight into the original position (Fig. 3). (Accepted Septem- 
ber 10, 1890). 


12,124, A. Schroder, Rheydt, Germany. Friction 
Coupling. (6d. 3 Figs.) August 2, 1890.—This invention 
relates to a combined friction and gearing coupling. When the 
shafts a and b have to be coupled together, the ends k1 of the 
lever k are pushed by the sliding of the coupling-box A along the 
bush g, out of the position shown in Fig. 2, to that shown in 
Fig. 1. The faces n} of the brake-blocks are thus first brought in 
contact with the inner face of the ring f and thus form the revolv- 
ing face-plate ¢, first the brake-blocks n and then the shaft a 
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becoming slowing turned. By a further pushing of the brake- 
blocks into the hollow space between the face c and the ring /, the 
brake-blocks n are caused to gear with their o into the teeth d of 
the face c, whereby a strong coupling connection is effected 
between the face-plate c, the coupling-box h, and the shaft a. In 
disengaging this pling the tion is first severed between 
the teeth a and 0, and then by further drawing back the brake- 
blocks » the connection is severed between the friction faces. 
(Accepted September 10, 1890). 


12,311. R. Sauerbrey, Stassfurt, Germany. Dis- 
integrating Machine. [6d. 4 Figs.) August 6, 1890.—Ac- 
cording to this invention conical operating surfaces are substi- 
tuted for the flat discs usually employed. One of these surfaces, 
which are fitted with pins s, revolves on a vertical shaft n, and 
consequently causes the material between them to move in a cen- 
trifugal direction. The upper cone M is fixed and the lower cone 
K is revolved by ti.e shaft n, which receives motion from a pulley 
m. The pins s upon the upper surface of the cone K are fixed in 








concentric circles and in spiral lines on the steep incline of the 
cone. By this arrangement the revolving pins act as a fan and 
draw in from above a current of air, which prevents the escape of 
dust. The material fed through the hopper A is thus brought 
between the pins and is impelled forward by its own weight, and 
the centrifugal action of the cones is there torn and split, and 
thus divided passes on to an annular trough provided with a re- 
volving plate and furnished with arms for guiding the product to 
the outlets. (Accepted September 10, 1890). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the cffices of Enauramrine, 36 and 36, Bedford- 








_ ADDITIONS TO THE FreNcH Navy.—The three first-class 
ironclads, provision for which was made in the Naval 
Estimates this year, will be laid down early in the coming 
year, and they are te be named the Lazare Carnot, the 
Charles Martel, and the Jauréquiberry. The first-named 
is to be built at Toulon, on the same stocks as the 
mta, which was launched last spring in presence of 
the President of the Republic. It will be 380 ft. long by 
70 ft. wide, with a draught of 27 ft., and a displacement 
of 11,988 tons. [t will be of 12,400 horse-power, with acorre- 
sponding speed of 17 knots an hour, which can be raised 
to 18 if required. The principal armament of the vessel 
will be composed of two 12-in. guns, two of 11 in., and 
eight of 6in., all in turrets,, this being exclusive of 22 
small rapid-firing and repeating guns. The Lazare Carnot 
will have armour plates of the maximum thickness of 
18 in., while the Charles Martel, which is to be built at 
Brest, while having the same armamentand armour plate 
as the Lazare Carnot, will differ in dimensions, being 
391 ft. long by 704 ft. wide, 27 ft. draught, and a dis- 
lacement of 11,882 tons. The engines will be of 12,000 
orse-power, with a normal speed of 17 knots. The plans 
for both these vessels have received the approval of the 
Minister of Marine, and orders have been given for them 
to be begun, while those for the Jauréquiberry, which is 
to be built at the docks of the Forges et Chantiers Com- 
ern J on the Mediterranean, have not yet been definitely 
settled. But all three vessels will be noted for their 
great s and powerful armament, their tonnage being 
about the same as that of the Formidable. 
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THE UTILISATION OF NIAGARA. 
No. ITI. 

Tue value of water power depends upon its 
volume, its fall, and the steadiness of its flow. 
Streams, themselves comparatively insignificant, 
may be converted into valuable sources of power by 
means of artificial dams, so placed as to form 
storage reservoirs for the water, such reservoirs 
serving to equalise the flow of the water to the 
wheels which are to be driven. The greater the 
extent of such pools the greater their value in 
storage capacity; but the history of all such arti- 
ficial reservoirs is the same, their utility decreas- 
ing rapidly from the amount of sediment that 
collects, carried down by the water that pours into 
them. At the Niagara Falls we have the greatest 
example of a natural dam, forming the barrier to 
reservoirs, which, in the history of the country, 





seem almost unchangeable and are themselves 


Feet. Metres. 
Five miles of oy between 
Lewiston and the lower Sus- 


pension Bridge... ve aa 100 30.48 
Rapids between the bridge and 
Falls Sas Sas if ee5 10 3.05 
Falls of Niagara ... eas 160 48.76 
Rapids immediately above the 
a me <a sed 50 15.24 | 
Upper Niagara River ... ae 6 1.83 | 
Total fall : 326 99.36 | 


The Niagara River forms the boundary between | 
Canada and the State of New York. The Falls of 
Niagara are 23 miles below Lake Erie, and 14 miles | 
above Lake Ontario. At the Falls the interna- | 
tional boundary passes in the middle of the channel 
that forms the Horseshoe Falls, which are 158 ft. 
(48.16 metres) high and 2600 ft. (792.5 metres) 
wide. The other channel, in the State of New 
York, forms the American falls, which are 169 ft. 
(51.51 metres) high at the eastern side, and 1000 ft. 





passed through a river one mile wide, with a 
mean velocity of one mile per hour, such a river 
|should have a depth of 40 ft. from shore to shore. 
|The volume of water in the lakes, including Lake 
| Ontario, is about 6000 cubic miles, of which Lake 
| Superior contains a little less than one-half. An 
\idea of this existing quantity of water is given by 


the statement that the volume is sufficient, without 
additional rainfall, to continue the present flow of 
Niagara Falls for about 100 years, could it be 
gradually exhausted by drainage. 

The flow of water at the Falls of Niagara is, for all 
practical purposes, unlimited, never failing, constant, 
andpure. The LakeSurvey Board’s measurements of 
the flow of Niagara River give an average of 265,000 
cubic feet per second. Should the Cataract Con- 
struction Company develop 120,000 horse-power 
with a head of 140 ft., they will require about 
10,200 cubic feet per second, using wheels of 
75 per cent. efliciency ; so that less than .04 per 
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vast inland seas. The Cataract Construction Com- 
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Fig.10 Section of Lakes on line of deepest water 
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|(304.8 metres) wide, both falls comprising 3600 | cent. of the average flow will be taken, while if the 


pany have issued a map, of which we present a/ linear feet (1097.28 metres) of water. 


reproduction (see Figs. 9 and 10, annexed) and in 
order to show the quantity of water that flows 
down the Niagara River, they have given certain 


| 


data likely to be of use to those who are sub- | 


mitting plans for the development of this water 
power. As this statement so thoroughly covers 
the subject under consideration we give it entire, 
as it is compiled from official records of the United 
States Government. 

The system of the great fresh water lakes or 


inland seas, which drain through the St. Lawrence | 
River into the Atlantic Ocean, extends half way |is 33 ft. (1.07 metres), but these limits are very | 


across the continent of North America. 


The | rarely reached. 
water surface of these great lakes, with the land |1 ft. (0.3048 metre). 


At the Falls the river turns directly at right | 
angles and flows through a gorge, the cliffs of which | 
are 1100 ft. to 1200 ft. (335.28 to 365.76 metres) 
apart, with perpendicular walls rising 210 ft. | 
(64.00 metres) above the water, which has a! 
maximum depth of 189 ft. (57.61 metres), and 
with a width of from 800 ft. to 900 ft. (263.8 to 
274.3 metres). | 

One mile above the Falls the river has a width of 


‘over 6000 ft. (1828.8 metres). The extreme limits of 


variation in the depth of the river above the Falls) 


The ordinary variation is about | 
Below the Falls the extreme | 


sloping into them and contributing to the Falls | of variation reaches 15 ft. (4.57 metres). Generally | 
of Niagara, has a total drainage basin of over |a variation of 1 ft. (0.3048 metre) above the Falls | 
240,000 square miles, equal to more than twice the | is followed by a change of level of 5 ft. (1.52 metres) | 
total area of Great Britain and Ireland, about below the Falls. These slight changes are of a; 
40,000 square miles more than the total area of | short duration, and are due mainly to long-con- 
France, and more than fifteen times the total area tinued and violent wind or sudden great accumula- 


of Switzerland. The length of the shore line of tions of ice. 


these lakes and their connectin rivers, is a 
5000 miles (8045 kilometres). . ria 

The fall of 326 ft. (99.36 metres) between the 
water levels of Lake Erie and Lake Ontaria occurs 
in the vicinity of Niagara Falls and is distributed 
as follows : 


The average discharge of water at the outlet of 
Lake Erie into the Niagara River is estimated by 
some authorities at 265,000 cubic feet (7500 cubic | 
metres) per second. The outflow of the lake basin 
is about half its rainfall. It has been estimated 


that if the average discharge of all the lakes” 


head used be greater the diversion of water from 
the Falls will be less than .04 per cent. of the 
average flow. 

The vast extent of the storage reservoirs, the 
lakes, fed as they are by a rain area or watershed 
of 241,235 square miles, ‘‘a territory double the 
area of Great Britain and Ireland,” insures a 
uniformity of supply that is not to be found in any 


| other stream in America, if in the world, that is 


capable of being used as a source of power. 
Enhancing the value of this location, improve- 
ments are contemplated in the river by the Govern- 
ment of the United States that will greatly enlarge 
the channel to enable the largest steamers of the 
lake to land freight at the doors of the factories of 
the company at Niagara. The main channel of 
Niagara River, above the foot of Grand Island, has 
a depth usually exceeding 20 ft., with some bars 
where the water is but 16 ft. on these crests. The 
lake steamers now in commission for the commerce 
between Lake Superior and the ports on Lake Erie 


' draw 14 ft. 6 in. of water loaded with 2500 tons of 


freight, and not over 15 ft. when carrying 90,000 
bushels of wheat. The company’s wharfage is acces- 
sible to the ships of every port of the great lakes 
above Niagara Falls, as also to the fleets of canal 
boats from the Erie Canal. 

The terminal stations at Buffalo and Suspension 
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Bridge, of about 12,000 miles of railway main lines, 





lie on either side of this place. The principal lines 
of this location are : 
Name of Road. Miles. 
New York Central and Hudson 
River ... ae she mS - 993.29 
New York, Lake Erie, and Western 1,601.89 
West Shore... ae ne car 498.17 
Lake Shore and Michigan Southern 1,340.35 
New York, Chicago, and St. Louis 523.02 
Delaware, Lakawanna, and Western 886.86 
Lehigh Valley ... nA es ss 475.04 
Michigan Central _... ae aie 1,514.51 
Western, New York, and Pennsyl- 
vania ... oa _ ae * 674.16 
Buffalo, Rochester, and Pittsburg... 283.03 
Grand Trunk of Canada “ ie 2,918.50 
11,708.82 


The company contemplate railroad improvements 
capable of accommodating freight over all these and 
other roads, with abundant yard space and transfer 
facilities. 

As for commercial and domestic facilities, the 
lay of the land and the vast open plain give room 
for a great city, with a climate milder than Buffalo, 
as it is removed from the sharpest of the lake 
winds that sweep the cities on the lake shore, 
and close to what is a world-famed summer resort. 
From the chart published by the Smithsonian 
Institution it is shown that there is no locality in 
North America more free from epidemic diseases 
than the country bordering the east end of Lake 
Erie and Niagara River. 

Mr. J. F. Fanning, chief engineer of the St. 
Anthony Falls Water Power Company of Minnea- 
polis, Minnesota, U.S.A., whose charter franchises 
have passed into the possession of the company 
whose work we are now considering, gives some 
valuable data in a report dated January 1, 1889, 
on a water power scheme at Niagara Falls, N.Y. 

He says in reference to the work for this power: 

‘* While considering the lines of work in which 
this power may be required, it will be of interest to 
glance at the uses for which power is now largely 
demanded. The enumerators for the tenth census 
of the United States found and classified 3,410,837 
horse-power of water and steam power in use in the 
year 1880, and the increase since 1870 had been 45.38 
per cent. Inasummary of eight of the chief uses 
of power, as in the following Table, we find the 
increased power in these lines to be 77.22 per cent. 
for the decade. 

‘The increase of power during the present decade 
has undoubtedly a larger per centage than in the 
last, so that we may anticipate that the census of 
1890 will show more than 6,000,000 horse-power of 
steam and water in full use in the United States. 

‘‘Our Table of power in 1880, shows also the 
ratio of number of employés to power. 


Power and Ratio to Employés, 1880. 
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products .. 771,201 33.73 | 60.94 | 39.06 | 469,987 | 13.20 
Lumber sawed 821,928 | 28.09 | 33.91 | 66.09 | 278,686 | 5.56 
Cotton goods 275,504 88.65 | 53.99 | 46.01 148,754 | 149 
Paper .. ..| 123,912 132.84 | 70.70 | 29.30 87,611 | 5.07 
Woollen goods 106,507 25.15 | 59.33 | 49.67 53,610 | 1.23 
Iron and steel 397,247 132.75 ¢.16 | 95.84 16,506 | 2.82 
Agricultural | 
implements 44,731 71.50 | 28.27 | 71.73 12,645 | 1.13 
Worsted goods 16,437 105.05 | 38.34 | 61.66 6,302 | 0.87 
(2,557,407 | 77.22 | 1,074,101 | 








This Table is of interest in showing that in the 
case of flour milling and paper-making, water power 
is used to a much greater percentage than steam. 
In the milling industries, about 61 per cent. of the 
total power is by water, and in pap2r-making, nearly 
71 per cent. of the mills are water driven. The latter 
industry requires large amounts of water for other 
purposes than power, and the best papers require 
water of exceptional quality, both as to cleanness 
and as to purity chemically considered. The water 
of Niagara, we have been informed, is well suited to 
some kinds of paper-making; hence pulp mills 
and paper mills were among the first industries 
attracted to this stream. The Table shows, too, 
how largely water power as compared to steam, 
has been employed ; on the average about 42 per 
cent. of the whole power is furnished by the 
streams, 


The value of any stream, as a power likely to 
attract manufacturers to its shores, depends on its 
situation both as regards the market for the manu- 
factured articles, and nearness to the supply market 
of the material to be used. On this subject, Mr. 
Fanning says : 

‘* We may anticipate that wheat, corn, lumber, 
paper stock, cotton, and wool will long continue to 
make uses of large amounts of power, and the re- 
duction of minerals is already a large consumer of 
power. These are products of different soils and to 
some extent of different climates, and the relation 
of their respective ‘belts’ to the location of our 
power site, and the natural course of their ship- 
ments to the consumers, are both of significant 
importance. 

‘‘Taking wheat for instance ; of the total crop 
in the United States of 456,329,000 bushels in the 
season of 1887, we find that about 61 per cent. was 
grown in the western and north-western states, and 
15 per cent. in Nevada, Colorado, and the terri- 
tories ; thus accounting for more than three-fourths 
of the total crop. 

‘* Considering the corn crop we find its belt to lie 
chiefly along the southerly side of the wheat belt. 
It is interesting, in our study of the origin of pro- 
bable business for our power, to place the leading 
twelve wheat and corn States with their products in 
parallel columns in their order of precedence. 


Wheat Crop, 1887. 


Order. States. Bushels 
1. Dakota 52,406,000 
2. Indiana 37,828,000 
3. _—_ Illinois 36,861,000 
4, Minnesota ... 299, 

5. Ohio ... 35,895,000 
6. California 30,429,000 
7. Missouri 27,744,000 
8. Towa ... 26,837,000 
9. Michigan 21,672,000 
10. Nebraska 16,585,000 
11. Oregon re 16,100,000 
12. Wisconsin ... 13,063,000 


76 per cent. of total crop in United States. 
Corn Crop, 1887. 


Order. States. Bushels, 
1. Towa ... 183,502,000 
2 Tilinois 141,080,000 
3. Missouri 140,949,000 
4, Nebraska 93,150,000 
5. Kansas 76,547,500 
6. Texas 76,490,000 
as Tennessee . 75,204,000 
8. Ohio ... 6 sae ia 73,797,000 
9. Indiana a ae as 71,400,000 

10. Kentucky 57,840,000 
11. Pennsylvania 44,905,000 
12, Arkansas 41,367,000 


74 per cent. of total crop in United States. 


‘These prolific grain belts lie chiefly in the upper 
portion of the Mississippi and Red Rivers of the 
north, in depressions in broad sweeps around the 
southerly and westerly shores of Lakes Erie, 
Michigan, and Superior, and their principal lines 
of transportation lead toward and through the 
principal lake ports from Duluth to Buffalo. 

‘*The receipts of the 1887 crop of wheat, not in- 
cluding flour, at several of the principal lake ports, 
were as follows : 


Receipts of Wheat at Lake Ports, 1887. 


Bushels. 
Duluth and West Superi- =: 17,136,275 
ilwaukee Ret spe 9,346,756 
hicago 21,411,249 
Detroit 7,513,138 
Toledo 9,581,031 
Buffalo 48,111,180 


‘*The receipts of corn, barley, rye, and oats at 
these ports are enormous in aggregate. 

‘*The rapid development of the agricultural region 
of the north-west, so recently unexplored, is indi- 
cated by the fact that 4,500,000 tons of lake freights 
passed through the Sault Ste. Marie Canal in the 
year 1886, and 5,500,000 tons passed through in 
the year 1887, or 50 per cent. more freight than 
passed through the Suez Canal in the same time. 

‘*The cheap and competitive water transportation 
by the lakes has been a powerful factor in the 
development of the great west and north-west, and 
it is the same influence that has fixed the chief high- 
way of their commerce through the easterly end of 
Lake Erie, and gave cargoes to the 4416 vessels 
arriving there during the season of 1887. 

‘* Our site borders so closely on the newly opened 
Canadian Pacific Railway, with its 3000 miles of 
main line and 2000 miles of branches, that our 





superior facilities may draw hither a large propor- 


tion of the raw materials moving eastward over that 
line from Canadian grain and mineral belts. 

‘* But this great water power need not be de- 
pendent for business wholly on these natural pro- 
ducts whose lines of movement to market pass 
across it or along its borders. 

‘¢ The chief lumber and pulp-wood belts skirt the 
shores of the great lakes. The wood belt lies 
chiefly on the western and north-western borders 
of the grain belts above located. The shores of 
Lakes Michigan and Superior produce iron and 
copper ores in great abundance, while the harbours 
of West Superior and Duluth are the terminal of 
two great railway systems that transport the ores 
of the famous silver and copper mines of the Rocky 
Mountains. 

‘*These natural products, that are the greatest 
power consumers, have already their main courses 
of movement established on the lakes, in seasons 
of open water and along their southerly shores 
in winter, concentrating all the year towards the 
easterly end of Lake Erie. In evidence of this we 
have the fact that a quantity equal to 20 per 
cent. of 346,719,000 bushels of wheat grown in 
the leading twelve States in the wheat belt, was 
received at Buffalo. A quantity equal to about 
22 per cent. was received at New York, and a 
further aggregate quantity equal to about 15 per 
cent. was received at Boston, Philadelphia, and 
Baltimore. 

‘*Tn further support of this view we may note that 
including canal transportation, 90 per cent. of all 
the grain that arrived in New York City for con- 
sumption and export in 1887, arrived by lines 
having terminals at the east end of Lake Erie and 
Suspension Bridge, viz. : 


Routes of Grain Transportation to New York City in 1887. 


Per Cent. 
Erie Canal __... was — ie .. 86.09 
New York Central and Hudson River 
Railway ae ee 5 sae ... 19.59 
New York, Lake Erie, and Western Rail- 
way... - ie re ae os 2Ok0 
West Shore Railway... 9.45 
Pennsylvania Railway ce sins 7.73 
Delaware and Lackawanna Railway 4.17 
Various routes ee as aie 5.71 
By river and coastwise 1.10 
100.00 


** Asa cotton manufacturing centre it will be more 
accessible by cheap freights from the cotton fields, 
and to the Canadian operatives, than the famous 
cotton mill cities on the Merrimac River, and will 
be a much more central distributing station for the 
manufactured cloths and prints. 

‘*No American city can more readily gather skilled 
mechanics, and iron and wood for the manufacture 
of locomotives, cars, and all mechanical equipments 
of railways, or for the manufacture of all classes 
of engines, whether for marine, mill, or farm uses, 
or for the manufacture of all classes of hydraulic 
machinery and water supply apparatus, or for the 
manufacture of cotton, woollen, paper, flour, or 
wood-working machinery, or for the manufacture 
of all classes of electrical machines. There is no 
more favourable location east of the Rocky Moun- 
tains for the concentration and electrolytic treat- 
ment of ores. 

‘* Power and lighting currents may be electrically 
transmitted to neighbouring cities, and possibly 
storage batteries may be electrically charged and 
recharged and many times forwarded for use in sur- 
rounding cities.” 

In addition to these several uses of this power, 
we understand the railroads for local transport 
about Niagara Falls and to Buffalo, whether by 
cable or electic system, are looking to the cheap 
water power of the Cataract Construction Company 
as their base of operation. 

As to the economy of water power, Mr. Fanning 
says : 

‘* All the western lake ports are transhipping 
points from rail to water, and are therefore natural 
milling points. At present all milling done at the 
transhipping points must be, of necessity, done 
by steam power, as none of the ports have water 
power, but in extensive milling of grains and 
grinding of pulp, steam has not yet been able to 
compete with water power. It is the saving by use of 
the water power at St. Anthony Falls, in Minneapo- 
lis, that takes daily an average of 120,000 bushels 
of wheat out of the cars for milling, and returns 
7,000,000 barrels of flour annually to the cars for 





shipment. Steam plants are too expensive to con- 
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struct, maintain, and to operate to mill the grains 
extensively. 

‘In illustration I present an approximate esti- 
mate for a 500 horse-power steam plant to work 
24 hours per day and 309 days per year, as is the 
usual practice in flouring and paper mills 


is curved to give space for the movements of 
the gun when it is being trained, and in it are 
also placed two auxiliary cylinders and spring 
buffers to deaden the shock as the gun comes back 
into firing position ; these buffers take their bear- 
ing against the transverse portion of the under- 


the ship is in a seaway, and the gun is fastened 
down to the deck. On the left side of the platform 
are placed a steam engine, and the mechanism for 
horizontal training, which can be done either by 
hand or by power, or by both combined. 

4. The baseplate is fixed to the deck by means 


Gals: anne frame. On the upper part of the brake cylinders| of bolts, and on its upper surface is a circular 

Condensing engine, boilers, are cast the brackets that receive the trunnions of | roller path on which the live ring with its coned 
houses, and stack, at the gun ; on the underside, and extending along | rollers rests ; it is through this ring that the whole 
60.00 dols. per H.P. _... 30,000.00 {the whole length, are the slides, which are made | of the weight of the carriage and gun is supported 
Present worth of = with flanges and clips. On the right-hand side of | and transmitted to the deck ; the ring also carries 
pale pa cs phe alaer 22,080.00 the carriage is placed the mechanism for vertical | the weight of the central ammunition tube and the 


Annual cost of fuel... at 50.00 per H.P. 


training ; plugs for emptying and filling the brake 


hoist. The rollersare keptat a fixed distance apart by 


« «oreo lee « apparatus, closing holes formed in the cylinders. | recesses in the outer and inner rings within which 
» —9-—«sAttendance ,, 10.25 ,, ,, Under the curved cross-piece and following the | the ends of the roller axes take their bearings. 
” ” PP one 1» 3.00 4, 5 longitudinal axis, is mounted a valve box, the pur-| 5. The central ammunition tube is formed of 


’ . 
ance, taxation ‘ 
Annual cost of heating 
and incidentals ... 


i, 


Vas 
j ~ 


oy 
500 H.P. at 67.05 dols., 33,525.00 dols. 
annual expense, capitalised at 6 per cent. 558,750.00 


Capitalised cost per H.P, 1221.74 ... 610,870.00 

‘“‘Sixty dollars per horse-power for original cost of 
plant and 67 dols. annual expense for 24-hour 
runs are moderate estimates. Col. Samuel Webers 
estimated the average cost of large steam plants for 
cotton mills at 100.00 dols. per horse-power, original 
cost, and in 1876 he found the actual annual cost 
of steam power used ten hours per day at six large 
cotton mills in Fall River and Newburyport in 
Massachusetts, to range from 45.27 dols. to 
55.12 dols. per horse-power, with an average of 
50.04 dols. for cost of fuel, supplies, and attendance 
only. 

Tn 24-hour runs, the above annual expenses per 
horse-power would be at least doubled, and the 
annual expenses of repairs and depreciation more 
than doubled. 

‘*Steam power is convenient and invaluable if 
power is required in locations where water power 
cannot be obtained, and for light mechanical works 
in which cost of power is a small part of the 
expense, and the number of hands employed is 
large, for each horse-power used, but in cotton and 
woollen manufactures requiring one and one-half 
horse-powers per hand, paper manufacture requir- 
ing five horse-powers per hand, and in flour 
manufacture, requiring thirteen horse-powers for 
each hand employed, water power still holds its 
supremacy.” 


” ” 


” ” 











MODERN FRENCH ARTILLERY. 
No. XXXIX. 
Nava Gun Carriaces—concluded. 


TuE turret mounting on the new Greek ironclads 
for the 27-cent. (10.63 in.) Canet gun, 30 calibres 
in length, consists of the following parts : (1) The 


pose of which will be described further on in con- 
nection with the brake. 

2. The underframe consists of two side plates 
connected by transverse pieces ; on the upper face 
of each side plate are the slides in which are grooves 
guiding the rollers that carry the upper carriage 
and assist in bringing the gun back into firing posi- 
tion. At the rear of the slides are cast the heads 
to which the piston-rods of the hydraulic brake 
are attached. To the rear of the side plate, at a 
suitable height for convenient working, are placed 
on each side the cranks that operate the hand 
mechanism for lateral training. On the left side 
plate is fixed a hand pump, by which the liquid 
used in the brake apparatus can be forced into the 
main and auxiliary cylinders for the purpose of 
bringing the gun back into battery ; this pump is 
worked by a lever. The upper carriage travels 
forward bringing the gun into firing position, simply 
by opening a small valve. The communication 
between the pump and the brake is cut off during 
fire by a small valve that is closed by hand, and 
which is placed on the left-hand block, to which 
the corresponding piston-rod of the brake is 
attached. The forward transverse piece carries 
two blocks for the buffers on the upper carriage to 
strike against, and two projections to which are 
attached the plungers of the auxiliary cylinders. 
The underframe rests upon the platform, which 
is of large area, carefully faced, under the two 
side frames and under the forward transverse frame ; 
two projections prevent any shifting of the under- 
frame on the platform, and clips in the front of 
the carriage check any tendency to lifting. The 
underframe is securely bolted to the platform by 
bolts and nuts. 

3. The upper face of the platform is carefully 
dressed and levelled to correspond with the under- 
side of the frame that is bolted to it ; it rests upon 
a ring of live rollers on which it travels in a circular 
direction when the gun is being trained horizontally. 
In the middle of this platform is the pivot, which 
serves as a guide for the under carriage, and also 
in the centre is the guide for the large tube through 





upper carriage ; (2) the under carriage; (3) the 


which the ammunition is hoisted to the firing plat- 





steel plate ; itisattached to the platform and extends 
below as far as the magazines. To the interior of 
this tube are attached the guides for the hoists, 
and on the outside, below the level of the armour 
deck, is a steam winch ; above, it is protected by a 
special armoured casing which extends as far as 
the — deck. 

6. The ammunition hoist is of the so-called 
revolver type, and consists of a three-tiered cage ; 
the top compartment is intended to receive the 
projectile, and the others the two half-cartridges 
which compose the charge. The cage is free to 
turn round a central axis, carried at each end by 
bearings mounted in a frame which carry rollers 
on each side that serve to direct the cage during 
its ascent. The complete rotation of the hoist is 
effected by means of a hand crank. A safety appa- 
ratus is introduced to control the position of the 
cage at every point, either in rising or falling. 
When the cage is at the bottom of the tube, after 
having been loaded and placed in a suitable posi- 
tion for lifting, it is hoisted by means of a steam 
winch, which actuates two chains that, after having 
been led over a series of transmission pulleys placed 
at the top of the tube, descend the tube and are 
attached to the cage. The latter is lifted verti- 
cally at first, until it reaches the upper part of the 
tube, when it assumes an oblique direction so as 
to rise clear of the carriage and the gun, which by 
that time has been trained. This movement is 
continued until the cage has risen above the breech 
by some inches. The oblique movement is then 
transformed a second time into a vertical one and 
the cage is stopped, when the upper tier containing 
the projectile is oppesite the chamber of the gun ; 
this arrest is effected automatically by a stop, which 
holds it in the desired position and keeps it fast 
while the gun is being loaded. The hoist being in 
place, the men serving the gun who are on the 
firing platform, and who have already opened the 
breech, force the projectile into place, and turn 
the cage by means of the lever which they have 
placed on the square end of the vertical shaft ; 
this brings the two half-cartridges one after the 
other opposite the chamber of the gun, and when 


TABLE XLIV.—BALLISTICAL DATA OF 27-CENT., 30.5-CENT., AND 32-CENT. NAVAL CANET GUNS CONSTRUCTED BY THE 
FORGES ET CHANTIERS DE LA MEDITERRANEE. 













































































Be | ~ 
33 | ’ og a. : : Ps a atl 
Nature of Have: ‘2. z Total | Length of Diameter of| Length of 23 2) Weightof (Weight of Pro- Weight of Initial Total Energy. Iron Plate Maximum 
Gun. Per Length. | Bore. Chamber. Rifling. 2 ¢ FI be un. jectile. Charge. | Velocity. Penetrated at Range. 
\$oa | Z° o< Muzzle. 
in. in. mm | in. mm. | in. |mm| in. | mm, Ib. kilos., Ib. | kilos.! Ib. |kils.| ft. | m. |ft. tons|m.tns. | in. { om. yards | m. 
27 cm. gun} 10.63 | 25 | 265.7 | 6,750 247.2 6,280) 11.34 288, 196.7 | 4,995} 82 44,750 20,300) 529.1 | 240 | 180.8 82) 1770 | 540) 11,516 | 3567. | 20.7| 52.5 | 15,272 | 13,695 
Ditto 10.63 30 | 318.9 | 8,100 298.7 7,536) 11.64 | 296, 245.5 | 6,235) 982 60,842 27,600 529.1 | 240 | 227.1 103} 2000 610) 14,697 | 4551.7 | 24.6 62.5 17,633 | 16,125 
Ditto 10.63 | 36 | 382.6 | 9,720) 362.5 | 9,206 11.97 | 304 298.3 | 7,575} 82 72,086 anrae, 529.1 | 240 278.0) 127) 2230) 680) 18,295 | 5666.3 | 28.7 73. | 19,348 | 17,690 
Ditto 10.63 43 | 457.1 |11,610 435.2 11,054 12.28 | 312. 370.5 | 9,410; 82 “ 97,660 44,300 529.1 i 240 | 330.7 150 2424 740| 21,626 | 6698.5 | 32.4 82.4 20,631 18,865 
Ditto 10.63 | 50 | 531.0 13,500 511.6 | 12,944, 12.60 | 320 435.0 11,060) 82) 5 gehen et 529.1 | 240 | 374.8 170) 2625 800) 25,218 | 7810.7 | 36.3 92.1 | 21,758 | 19,895 
30.5cm. gun] 12.01 | 25 | 299.0 | 7,525 279.3 7,094, 12.68 | 322, 222.1 | 5,610) 92 ps 64,371 29,200 771.6 | 350 | 264.4) 120) 1770 540) 16,794 6201.85 24.9) 63.2 | 16,284 14,890 
Ditto 12.01 | 30 | 360.3 | 9,150 337.4 8,570, 13.07 333) 277.4 | 7,045) 92 se 72,302 32,800 771.6 | 350 / 330.7 150] 2000 610) 21,430 | 5637.89; 29.6 | 75.2) 18,760 |17,155 
Ditto 12.01 _ 36 | 430.0 |10,920 409.5 10,400 13.46 342) 336.8 | 8,585) 92) = 103,830 47,100, 771.6 350 | 410.1) 186) 2230 630 26,659 | 8256.3 | 34.6 87.8 | 20,713 | 18,940 
Ditto 12.01 | 43 | 516.4 /13,115 491.6 12,486, 13.86 | 352) 418.5 | 10,630! 92) 5 140,880 63,900, 771.6 | 350 | 485.0) 220) 2424 740) 31,538 | 9768.64) 39.0 | 99.0 | 22,190 | 20,290 
Ditto 12.01 | 50 | 600.5 |15,250 575.7 |14,622) 14.25 | 362) 489.4 12,430, 92) 5 |158,300 71,800 771.6 350 | 551,1| 250) 2625 800) 36,862 11416.96, 43.4 110.4 | 23,497 21,485 
82 em. gun| 12.60 | 25 | 315.0 | 8,000 293.0 | 7,442 18.91 | 338, 233.1 | 5,920 96 | 74,288 33,700) 81.8 | 400 | 290.8| 136) 1770 540| 19,198 | 5044.04) 96.4 | 67.1! 18,895 [14,480 
Ditto 12.60 30 | 378.0 | 9,600 3541 apne, 13.70 | 348, 291.0 7,390) 96 101,410 46,000) 881.8 | 400 | 379.2 172) 2000 610) 24,494 —— 31.5 | 79.9 19,032 17,405 
Ditto 12.60 36 | 453.6 /11,520 429.7 10,912) 14.09 | 358 353.4 | 8,975) 96 119,920 54,400, $81.8 | 400 | 467.4) 212) 2230) 680) 30,436 | 9427.1 | 36.7| 93.3 21,051 | 19,250 
Ditto 12.60 43 | 541.8 |13,760 515.8 13,100 14.49 | 368) 439.0 11,150) 96 162,700 73,800, 881.8 | 400 | 551.1 250) 2424 740 36,043 | 1164.08) 41.4 105.2 22,573 | 20,640 
Ditto 12.60 | 60 | 630.0 30,000 604.0 _— 15.28 mm 515.9 13,100) 96 ISR S08, — 881.8 | 400 | ans 284 2625 800) 42,125 pee 45.6 | 116.4 23,927 , 21,880 








form ; a connection is made between the platform) in this position they can be introduced and the 
and the baseplate by means of heavy steel clips operation of loading completed. After this has 
that prevent any tendency to throw the mounting | been finished, the cage is released and descends 
over when the gun is fired. The platform can be | by its own weight, the winch having nothing to do 
locked by means of a bolt which passes into a socket | during the descent. The hoist is guided during all 
fixed to the deck; this holds the whole of the | these different movements by rollers that are kept 
mounting stationary in any desired position when | working in grooves. It should be remarked that 


platform ; (4) the baseplate ; (5) the central tube; 
(6) the ammunition hoist ; (7) the shield. 

1. The carriage properly so called (Figs. 416 
to 420, pages 476 and 477) includes two brake 
cylinders arranged similarly to those for the 
15-cent. gun mountings, connected by a cross- 
piece cast in one with them; this cross-piece 
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27-CENT. (10.63-IN.) GUN AND TURRET MOUNTING; CANET SYSTEM. 


CONSTRUCTED BY THE FORGES ET CHANTIERS DE LA MEDITERRANEE, HAVRE. 
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the tube turning with the mounting, and shifting | liquid is discharged, in the same way as has been 


the hoist in its movement, th» operation of loading 
can be performed in every position of the turret. 
This arrangement was applied for the first time 
by M. Canet. The winch is fixed on the outside 
of the tube beneath the armour deck ; it is pro- 
vided with a drum, round which the chains are 
rolled, and it is fitted with a brake. 

The hydraulic brake consists of two cylinders 
cast in one piece with the upper carriage and two 
pistons, the rods of which are attached to the pro- 
jections at the rear of the underframe. The brake 





described for the mountings of the 15-cent. guns, 
excepting that the valve placed in each piston to 
regulate the return of the gun to firing position, is 
unnecessary on account of the auxiliary cylinders 
and the communicating valve. In these latter cylin- 
ders, which are cast with the cross-piece of the upper 
carriage, are two bronze plungers fixed in front 


and of the same diameter as the brake piston-rods. | 


These cylinders are connected with the main 
cylinders by pipes which connect the forward end 
of the one with the rear end of the other, and in 


is of the Canet central rod type. Two counter-|the centre is placed the valve-box. During the 
rods are fixed in the forward ends of the cylinders | recoil of the carriage the liquid is compressed be- 
and regulate the area of orifice through which the | tween the front face of the piston and the front 





end of the cylinder ; it passes through the central 
discharge orifice and forms a brake, but as at the 
rear of the piston the volume is diminished by 
that of the piston-rods, a corresponding quantity 
of liquid passes through the pipes into the auxiliary 
cylinder, where, on account of the outward move- 
ment of the plungers, there is left a free space 
equal to that it occupied in the brake cylinders. 
Before arriving at the auxiliary cylinders, the 
liquid has to flow through the central box and to 
lift a valve which is loaded in such a way as to 
close automatically as soon as the recoil is com- 
pleted, thus preventing any return of the liquid 
from the auxiliary into the brake cylinders; the 
gun is thus held back. In order to bring the 
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TURRET MOUNTING, CANET SYSTEM, FOR 27-CENT. (10.63-IN.) GUNS. 
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latter into firing position, one of the men turns a 
small handwheel placed on the left side of the 
underframe, and which by transmitting gear opens 
or closes a valve made in the valve-box, and the 
function of which is to put the auxiliary cylinders 
into communication with the brake cylinders. 
When the valve is open, the upper carriage tends 
to run down the slides of the underframe. It 
forces the liquid which flows out of the auxiliary 
cylinder back into the brake cylinder, and in this 
way the gun is run out at a speed which is entirely 
controlled by the amount of opening which is 
given to the valve. In order to make this move- 
ment automatic it is sufficient to leave the valve 
open when the gun is fired. The valve is arranged 
in such a way as to prevent the cylinders from 
communicating and consequently to prevent the 
upper carriage from sliding down the underframe 
in heavy seas. 

Training the gun vertically is effected by 
mechanism similar to that used for the 15-cent. 
guns and already described. The lateral training 
is done either by hand or by means of a steam 
engine. In the former case two levers placed on 
the side of the under carriage are used; they 
actuate, through intermediary gearing, a shaft 
mounted perpendicularly to the sides of the under- 
frame and which traverses it. This shaft acts on 
the training mechanism and is supported by a 
special bearing on the turning-plate. The detailed 
description of this gear will be given further on 
when we notice another installation of this method 
of mounting. 








The protecting shield, which moves with the 
carriage, consists of anarmour plate in front, cylin- 
drical in form and with vertical sides, the thickness 
being 50 mill. (1.97 in.) ; of vertical front shields 
and of a covering 30 mill. (1.18in.) thick ; the 
whole of this is made of special steel. The height 
of the protection above the deck is fixed by the 
amount of clearance above the firing platform 
which is necessary for the men serving the gun, 
to perform the different manceuvres easily. It 
falls about 25 cent. (10 in.) below the level of the 
thicker armour-plate, and is continued by ordinary 
plating as far as the series of U-shaped bars that 
rest on the moving platform and which carries the 
shield. The various parts of this protection are 
connected by T-irons so as to give the amount of 
stiffness required. To secure the gun it is lowered 
into a horizontal position, and the bolt that is 
placed on the left-hand clip is shot into the socket 
prepared for it on deck. 

Table XLIV. gives ballistical data of the 27-cent. 
gun, the mounting of which we have described, as 
well as various other calibres of Canet heavy naval 
guns. 





THE IRON AND STEEL INSTITUTE IN 
AMERICA. 
New York, October 3, 1890. 
(Continued from page 466.) 
Heit Gate, 
Excurstonists up the East River had an oppor- 
tunity of passing through the channel where the 

















arm of the sea known as the East River, the 
Harlem River, and the waters of Long Island 
Sound meet, and which were formerly known 
appropriately as Hell Gate. Little but the name 
now remains, nearly all the rocks once so dangerous 
to navigation, having been removed, This work of 
freeing the channel was a very long and arduous 
one, involving many years of labour and great 
engineering skill. The place where the obstruc- 
tions existed is an enlargement of the channel 
into which the East River flows southward in two 
branches formed by Blackwell’s Island, and by the 
Harlem River flowing south; to the north-east 
these combined streams flow off to Long Island 
Sound. Before work was commenced this enlarge- 
ment was set thickly with sunken rocks and reefs, 
among which the currents and tides set fiercely and 
with disastrous effects to navigation. Work was 
commenced in 1869 at Hallet’s Point, a projection 
from the main land of Astoria. From the bottom 
of a shaft sunk 325 ft. from the shore, a number of 
radiating galleries were driven and 47,500 cubic 
feet of rock were removed. Into the sides and 
roofs of these galleries 3700 holes were drilled, 
2in. or 3in. in diameter, and about 9 ft. deep. 
No less than 47,680 lb. of dynamite were charged 
into these holes, and were simultaneously exploded 
in September, 1874, removing instantaneously the 
danger to navigation at that particular spot. A 
large obstruction in the channel known as Flood 
Rock, was next attacked, the same system being 
followed. A central shaft was sunk to a depth of 
64 ft. below tide and radial and connecting galleries 
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driven. The longest of these was 1200 ft., ana the 
total length of heading was 21,670 ft., the area 
operated on being nine acres. In these headings 
were drilled 13,286 holes 3 in. in diameter, and 
about 9 ft. deep. One hundred and fifty tons of 
explosives were employed, and the charge was fired 
in October, 1885, the whole area operated on being 
broken down. Since then seven other obstructions 
have been dealt with, and at the present time there 
is a depth of 26 ft. at mean low water over most of 
the area. The work was designed and mostly 
carried out by General John Newton. 


Tue New York AND Brooktyn BripGe. 


So much has been written on this famous struc- 
ture that it is almost superfluous to devote space 
to it on the present occasion, more especially as it 
is impossible within the limits of a brief summary 
to convey much detailed information. The scheme 
for bridging the East River, and thereby connect- 
ing New York City and Brooklyn dates back as far 
as 1829, when a suspension bridge with a clear 
span of 1500 ft. was proposed. But the first 
serious undertaking was that of the late John A. 
Roebling in 1867. While the surveys were being 
made in 1869, Mr. Roebling met with a fatal acci- 
dent, and the responsibility of completing the work 
rested chiefly on his son, Mr. Washington A. 
Roebling. The foundations for the Brooklyn 
Tower were commenced in 1870, by sinking a 
caisson to a depth of about 50 ft. ; the work pro- 
gressed slowly, but very successfully. Some par- 
ticulars of this caisson are appended : 


Length over all... oa a6 “ae 168 ft. 
Width ... ag ps ee ose. | MIB 
Height of air chamber ee pes 9.5 ,, 
Total height of caisson when launched 14.5 ,, 
” ’ ” com- 

pleted ... se a S15... 
Cubic feet of timber ... 111,000 
Weight of iron ... 250 tons 


Launching weight __... 3000 ,, 
Concrete in air chamber ; «.  4000cub. yds. 
Maximum pressure per square foot 5 tons 


The caisson of the New York Tower was more 
difficult to sink, and an ultimate depth of 78 ft. 
was reached before a reliable foundation was 
reached. Particulars of it are appended : 


Length over all... bas ao a 172 ft. 
Width ... a as re se 102 ,, 
Height of air chamber ‘ Re 9.5 ,, 
Thickness of roof Bee oe ae 22 ,, 
Total height “ : oe, ee 
Timber used ... 118,000 cub. ft. 
Bolts used ‘ sy ‘ 180 tons 
Tron used i < sae ban 200 ,, 
Launching weight __... aoe ooo. OD ge 
Concrete in air chamber ... 38300 cub. yds 
Total weight... ~~ wwe ~—- 7000 tons 


The towers are built up of three masonry shafts 
screened below the roadway with facing walls, and 
connected near the top with arches. The princi- 
pal dimensions are as follows : 


New York. _ Brooklyn. 

Height of roadway above ft. ft. 

oe ie ee 119.25 119,25 
Height of springing of 

arches above tide __... 198 198 
Height of ridge of roof 

stone... a “ 272 272 
Height from foundation 

totop .. .. «w. 849 316 
Size at top of caisson ... 157 by 77 151 by 59 

» high water og SO ER gg 

» roadway... oo BOL gp SS BSL Cg, 


» springing of 
arches... ... 128.5,, 45.5 128.5,, 42.5 
». atbase of cornice 126 ,, 43 126 ,, 40 
Width of openings in 
eb 33.75 33.75 


tower... ° 

The anchorages are on timber foundations 930 ft. 
from each tower. They are in masonry 129 ft. by 
119 ft. at the base and 117 ft. by 104 ft. at the top, 
and 89 ft. above high water in front and 85 ft. at 
the rear. The weight of each :s 60,000 tons, and 
the work is solid except for two openings 23 ft. 
wide. The cast-iron anchor plates weigh 23 tons, 
are 2} ft. thick in the centre, and about 17 ft. in 
diameter ; from the centre radiate sixteen arms, 
andthe cablesare secured tothem by bars. Thecables 
were built up of wires laid over the towers across the 
whole structure. To these when completed six 
longitudinal trusses were suspended by ropes of 
steel wire, and floor beams 74 ft. apart were 
attached to the trusses. By this arrangement the 
bridge is divided into five passages ; the two outer 
ones are 18 ft. 9 in. wide for vehicles ; a central 
one on which, 12 ft. above the floor, is a promenade 





platform 15 ft. 7 in. wide, and two others 12 ft. 8 in. 
wide used for cable traction cars. The total weight 
of the suspended structure is 14,680 tons, and the 
maximum passing load is estimated at 3100 tons. 
The following are particulars of the superstructure: 


Size of cable wire 


ues ao ...Nos. 7 and 8 gauge 
Number of wires in each cable ... 5296 


me strands ,, ze ss 19 
Diameter of cable after wrapping 157 in. 
Length of a single wire Se 3759 ft. 
Total length of wire se 14,361 miles 
Solid section of each cable... 144.834 sqr. in. 
Weight of each cable 1,732,086 lb. 
Strength per square inch ... 000 ,, 
Total strength of each cable 24,621,780 ,, 
Miles of wrapping on each cable... 243.18 
Number of suspenders, main span 832 

x ¢9 snore ,, 344 

Strength of each suspender .. 140,000 Ib. 

aximum load on each suspender 20,000 ,, 
Total fixed weight of bridge .. 14,680 tons 

1» _ live load ss me 3,100 ,, 
Number of trusses ... i iy 6 
Height of centre trusses between 

centres... aes = ae 17 ft. 
Width of centre trusses in clear... 15 ft. 8 in. 
Height of side truses os me Fa ee 
Length of floor beams oe 86 ft. 
Depth * ioe oss 32 in. 
Length of river span, centre to 

centre of tower... oss ... 1595 ft. 6 in. 
Length of each land span ... “30 930 ft. 

a go approach ... OTL 

: New York ,, .. 1562 ft. 6 in. 
Total length of bridge : ‘ae 5969 ft. 
Clear height above water ... ES 135 ,, 


The principal traffic on the bridge is by cable 
cars, which, during some hours of the day, run 
almost continuously, over 100,000 passengers being 
carried daily. The accommodation at the ends is, 
in fact, insufficient to meet the growing demands, 
and a method for improving it has still to be 
devised. During last year 37,150,460 passengers 
crossed the bridge, of whom less than 10 per cent. 
were on foot. 

The following figures refer to the cost and 
revenue of this great work : 


dols. 
Total cost of bridge 15,337,057 

Engineering, salaries, &c, 98, § 
Office expenses ... ~ _ es 167,446 
Timber and lumber _... ae - 469,031 
Construction ae ane ... 3,128,969 
BP’ 50. a mae 2,416,151 
Machinery and tools ... 161,015 
Land and compensation ... 8,780,988 
Limestone ap ea sae ae 668,041 
Cable wire 623,733 
Granite .. 2,129,004 


Last year the revenues derived from all sources 
were 





dols. 
Foot passengers ... oe as ‘ss 19,396 
Carriages .., Se ne pax i 69,587 
Cable roads 931,973 
Total ... 1,020, 956 


From this have to be deducted the expenses of 
maintenance. The Brooklyn Bridge was opened 
for traflic on March 31, 1883. 


THE WASHINGTON BrInGE. 


The excursion up the Harlem River, which formed 
apart of the East River trip, afforded visitors a 
good view of the Washington Bridge, built by the 
city of New York to carry 181st-street across the 
Harlem River. It isin two arches, each 510 ft. span 
and 90 ft. rise. The height above the river in the 
centre of each arch is 151 ft. ; the total length in- 
cluding approaches is 2375 ft., and the width 
between parapets is 80ft. The platform over each 
arch is carried by six steel parabolic ribs 183 ft. 
uniform depth. To these are attached, at intervals 
of 15 ft., transverse plate girders carried on 
standards resting on the main ribs. On these are 
laid longitudinal stringers, and the floor is made 
with steel buckled plates filled with asphalte. The 
steel used is open-hearth with an ultimate tensile 
strength of between 64,000 lb. and 68,000 lb., and 
an elongation of 18 per cent. in test-pieces of 8 in. 
The approaches are carried on semicircular granite 
arches 60 ft. span, with piers 13 ft. thick. The 
western main pier has a good foundation of sound 
rock ; the centre pier, 43 ft. by 98 ft. at water 
level, stands on a timber caisson, 54 ft. by 104 ft., 
sunk to adepth of 40 ft. below mean high water. 
The third pier is founded on rock at a depth of 
43 ft. below the surface. The bridge was com- 
menced in July, 1886, and completed December, 
1888 ; Mr. W. N. Hutton was the chief engineer, 
Messrs, W. J. McAlpine and Theodore Cooper were 





consulting engineers, and Messrs. Alfred Noble and 
John Bogart were resident engineers. The con- 
tractors for the steelwork were the Passaic Roll- 
ing Mill Company of Paterson, New Jersey. 


THe De LA VERGNE REFRIGERATING WoRKS. 


These works are in East 138th-street, New York ; 
they occupy three city blocks, and were built espe- 
cially for the manufacture of the De la Vergne 
patent refrigerating and ice machines. The build- 
ings consist of offices 50 ft. by 175 ft., three stories 
high ; two machine shops, 200 ft. by 50 ft., three 
stories high ; pipe shop, 95 ft. by 95 ft., one story. 
An erecting shop is now being built 350 ft. by 
50 ft. Manufacture of ice was begun in the new 
works in August, 1889. The machine shops are 
well equipped with new tools, many of them of 
special design, travelling cranes, &c. The De la 
Vergne refrigerating machine is a compression 
machine, using anhydrous ammonia. The gas 
cylinders are vertical double-acting, and the steam 
cylinder is horizontal, with Corliss valve gear. The 
capacity of the machines is equivalent to the pro- 
duction of from 1 ton to 500 tons of ice in twenty- 
four hours. In large machines the steam engine is 
atandem compound. Special types of small size 
are built for ocean steamers. The machines are 
extensively used throughout the United States, and 
orders are received for them from all parts of the 
world, The recent short crop of ice in the United 
States has caused an unusual demand for ice 
machines, and the works are being run to their full 
present capacity. Over 1200 men are employed. 


THE WorKS OF THE CONSOLIDATED Gas CoMPANY. 


These works, which were open to visitors at the 
somewhat early hour of 8 a.m. on the Znd inst., 
repaid the trouble taken by those more energetic 
members who collected at Twenty-first-street and 
Avenue A. They are the largest works of the kind 
in the United States, and have a capacity for turn- 
ing out daily 7,000,000 ft. of water gas made on the 
Tessié du Motay principle. This gas, which is of 
course non-luminous, is afterwards passed through 
carburetters and enriched. The air is delivered 
under pressure by blowing engines to fourteen gene- 
rators, each capable of making 600,000 ft. per day. 
The water gas decomposed in these holders is 
passed on to the carburetters, where it is enriched. 
Thence it flows through a series of heated retorts, 
when the unstable combination becomes a per- 
manent one. Naphtha is largely used for the 
enriching material, but an important part of the 
plant is that in which petroleum is distilled into oil 
gas, and is used as a carburetting material with 
results as good as when naphtha is employed. The 
present daily consumption of the gas supplied by 
these works is 4,000,000 cubic feet, and the storage 
capacity is 4,600,000 ft. 


Tue Hoiitey Memoria. 


On Thursday morning (October 2) the discussion 
on Mr. James Gayley’s paper upon ‘‘ The Develop- 
ment of American Blast Furnaces” was resumed, 
and that of Mr. Howe ‘‘On the Manufacture of 
Steel in the United States,” was read. Both of these 
— we shall print in extenso. 

heafternoon was reserved for an extremely touch- 
ing and interesting American function. This was 
the unveiling of a bronze bust of Alexander Lyman 
Holley in Washington-square. This monument is 
a tribute of esteem and affection to that great man 
who was removed from us nine years ago, and who 
was known and loved in Europe as he was in 
America. The ceremony was preceded by the 
delivery. of an inaugural address in Chickering 
Hall, to hear which a crowd of Holley’s old friends 
had gathered from all parts of the United States. 
That American engineers should have delegated 
such a privilege to a foreigner is one more of the 
many proofs of the generosity of that great nation, 
and of their desire to prove to us how deep and 
sincere their friendship is. 

The present writer, on whom this high honour 
devolved, was painfully conscious of his inability 
to do justice to them or to the occasion ; but an 
American audience is so sympathetic and so indul- 
gent that they refuse to recognise shortcomings, 
and seize upon the spirit however weak the words 
may be. 

It was interesing to note the old friends of Holley 
assembled there. That great man, John Fritz, of 
Bethlehem, Mr. Abram Hewitt, N. W. Hunt, of 
Chicago, Charles Macdonald, Dr. Raymond, Oberlin 
Smith, Morrison, Dr. Brown, Dudley, Perry, 
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Bayles, and a host of others, were present, full of 
sad and loving memories. Never before have been 
realised in greater force the exquisite words of the 
poet engineer, Rossiter Raymond, composed shortly 
after Holley’s death : 
‘‘Oh! Brother claimed by many lands, 
And master known in many arts— 
Behold we stretch to thee our hands, 
With nothing in them save our hearts.” 

After the conclusion of the address the audience 
walked, or were conveyed, from the hall to Wash- 
ington-square, where under the shady trees in the 
grand old inclosure is placed the memorial. 

It consists of a pedestal and bust designed by 
Mr. J. Q. A. Ward, of New York. The bust is a 
good portrait, and the pedestal is handsome. A 
rectangular die, rising from two steps, is sur- 
mounted by a handsome cap, the whole being 8 ft. 
high. It is flanked by two wings, somewhat over 
3 ft. high and 4 ft. wide, jutting out near the back 
and terminating in rectangular posts which are 5 ft. 
high, surmounted by antifexi. All the details are 
carried out artistically, and the whole memorial is 
very effeetive. 

The inscriptions are as follows: 


HOLLEY. 

Born in Lakeville, Conn., July 20, 1832. 
Died in Brooklyn, N.Y., January 29, 1882. 
In Honor of 
ALEXANDER LYMAN HOLLEY, 
Foremost among Those 
Whose Genius and Energy 
Established in America 
And Improved Throughout 
The World the 
Manufacture of 
Bessemer Steel, 

This Memorial is Erected 
By Engineers 
Of Two Hemispheres. 


The ceremony of unveiling was performed by the 
little grandson of Holley, whose family were all 
present. His widow presented a handsome oil 
portrait to the Society of Mechanical Engineers, 
and this, with the portrait of Sir Henry Bessemer, 
presented by him to the same Society, were placed 
on the platform during the delivery of the address. 

Another special feature of yesterday’s proceed- 
ings was the presentation of the Bessemer gold 
medal to Mr. Abram 8S. Hewitt, who delivered an 
admirable address of thanks in recognition of this 
well-merited honour. We commence the publica- 
tion of this address on another page. 

On Thursday evening the Iron and Steel Insti- 
tute gave their annual banquet. It was a very 
brilliant gathering, and included many guests of 
note, among others General Sherman. The 
speeches were long but not tiresome, for men like 
Sherman, Hewitt, and Raymond, all of them cul- 
tured orators, never tire an audience, and make 
amends for the inevitable after-dinner speaker who 
has little to say and takes a weary while to say it. 

At the morning’s meetings of the 3rd inst. the 
reading of papers was pushed on rapidly in view of 
the fact that the session was almost closed, and that 
however brief the discussions may be, it would be 
impossible to deal with all the papers on the list. 


Tue Visit To PitrspurG. 


The party of English visitors, the members of the 
German mining engineering societies, and a number 
of their American hosts, will leave New York to- 
morrow (October 4) for Pittsburg, where an interna- 
tional session will be held and a number of papers 
read. The journey will be interrupted at various 
points of interest, and visits will be made which 
will occupy four days, so that the party will not 
arrive at Pittsburg until October 8. The trains 
will be stopped at Philadelphia, Altoona, Lebanon, 
Harrisburg, and Johnstown, and at each of these 
places visits will be made to points and works of 
interest. The stay at Philadelphia will be only 
long enough to give a very meagre idea of the 
extent, beauty, and resources of that beautiful city ; 
Harrisburg, one of the great centres of the steel 
industry, and Johnstown, besides containing the 
Cambria Steel Works, is the site of the great dis- 
aster last year; the destructive evidences of the 
overwhelming flood that engulfed more than 3000 
people, still remain, and will be visited with much 
interest. Sufficient time will be given at Altoona 
to examine the great locomotive, carriage, and 
other works of the Pennsylvania Railroad Company, 
and which are the most extensive and complete in 
the country. 





The party will arrive in Pittsburg on October 8, 
and will remain there for five days, leaving on the 
evening of Sunday, the 12th. The programme for 
this time is a very full one, and will keep every 
one occupied. The list of visits is long, and a 
number of papers are to be read at the interna- 
tional session. 

The Pittsburg Committee of Reception has 
opened offices at the Monongahela House, and on 
Thursday, the 9th, this committee will be in 
attendance to give information. It is here that the 
souvenir volumes, cards of admission to works, in- 
vitations, &c., can be obtained. 

The international session will be opened at 
10 a.m. at Carnegie Hall, in Allegheny City, which 
is situated at the corner of Federal and Ohio-streets. 
Proceedings will be commenced by Mr. John H. 
Ricketson, chairman of the General Reception Com- 
mittee, who will deliveran address of welcome, and 
the rest of this day’s meeting will be devoted to the 
reading of papers by the Iron and Steel Institute. 
These papers are : 

1. ‘‘ On the Probable Future of the Manufacture 
of Iron,” by Sir Lowthian Bell, Bart. 

2. ‘‘On the Protection of Iron and Steel Ships 
against Foundering from Injury to their Shells, 
including the use of Armour,” by Sir Nathaniel 
Barnaby. 

3. ‘On the Development of the Marine Engine, 
and the Progress made in Marine Engineering 
during the past Fifteen Years,” by Mr. A. E. 
Seaton. 

For Friday morning, October 12, five papers are 
announced for reading, but it is expected that they 
will be taken as read. They are: 

1. ‘‘On the Progress of German Practice in the 
Metallurgy of Iron and Steel since 1876, with 
special reference to the Basic Process,” by Dr. H. 
Wedding, of Berlin. 

2. ‘‘On the Recarburisation of Basic Steel by 
Pure Carbon,” by A. Thielen, of Ruhrort.” 

3. ‘*On Transportation as an Element in the 
Tron and Steel Manufacture,” by Mr. W. P. Shinn, 
of Pittsburg. 

4, **On the Iron Ores of the United States,” by 
Dr. T. Sterry Hunt. 

5. ‘*On International Standards for the Analysis 
of Iron and Steel,” by Professor J. W. Langley, 
Pittsburg. 

One of the most interesting features of this meet- 
ing was to have been the presentation to Mr. 
Abram 8. Hewitt, President of the American In- 
stitute of Mining Engineers, of the Bessemer gold 
medal. The state of Mr. Hewitt’s health, how- 
ever, prevented him from leaving New York, and, 
as we have already said, the ceremony took place 
in New York. 

Of the works thrown open to visitors itis difficult 
to speak, they are so numerous and of such varied 
interest. Invitations have been given by the Com- 
mittee of the Pittsburg Exhibition now open and 
filled with many objects of interest. 


Davis Istanp Dam. 

An interesting excursion will be that to Davis 
Island Dam and the Ohio Connecting Bridge ; this 
excursion will occupy about two hours, The first 
named work is four miles below the city and has 
been recently completed by the United States 
Government. It is designed for the improvement 
of the Ohio River, the navigation of which is very 
difficult owing to extremes of level. The dam is 
the first of a series to be constructed on a similar 
principle, adjustable on the Chanoine wicket 
system; during freshets it will be lowered to 
allow of the passage of coal fleets. It has one lock 
500 ft. long and 110 ft. wide, one of the largest 
locks in existence. The cost of the work was 
about 200,000/. 

The Connecting Bridge over the Ohio River at 
Allegheny City has been recently completed by the 


Keystone Bridge Company of Pittsburg. It con- 
sists of fifteen spans as follows : 

ft. in. ft. in. 
One span 137 6 137 6 
Pe ia 525 0 525 0 
Eleven spans... 175 0 1925 0 
Two spans 121 9 243 6 
Total length 2831 0 


The character of the bridge is similar throughout 
—that of a single intersection Pratt truss with 
secondary bracing. 

THE Sono Iron Mitts, 

These are old works, having been built in 1859 ; 

they have an annual capacity of 35,000 tons of iron 





and 18,000 tons of open-hearth steel plate. At 
these works there are thirty single puddling fur- 
naces, two scrap furnaces, six single and two 
double-heating furnaces, five annealing furnaces, 
ten trains of rolls, one of them capable of turning 
out plates 12 in. thick and 7 ft. wide, up to 15 tons 
in weight, and two steam hammers. The same 
company has also one blast furnace producing Bes- 
semer pig iron, 


Tue Pirrspure Repuction Company’s Works. 


The works of this company, which were organised 
in 1888, will afford considerable interest to the 
visitors during their stay in Pittsburg ; the process 
carried out by the company is that of Mr. M. Hall, 
and deals with the electrolytic reduction of an 
oxide of aluminium by direct and continuous 
method. Less than a year ago the results obtained 
by the experimental plant consisting of a 125 horse- 
power high-pressure compound Westinghouse 
engine, and two Westinghouse dynamos giving a 
current of 25 volts and 1000 ampéres, were so suc- 
cessful that the installation was increased to its 
present size and is capable of producing 375 lb. of 
aluminium per day. The material used is an oxide of 
aluminium, which is manufactured at Goldschmeidn, 
near Breslau; it is manufactured from bauxite, 
which is fused with carbonate. of soda and forms an 
aluminate of soda, which being lixiviated in water is 
thrown down as a white precipitate, and is exported 
to Pittsburg in that form ; abundance of bauxite is 
met with in North Carolina, but it cannot be re- 
duced so successfully nor at so moderate a price in 
America as it is in Germany. It is delivered in 
Pittsburg for about 5 cents a pound including an 
import duty of 60 cents per 100 Ib. ; it is probable, 
therefore, that it could be manufactured profitably 
in Europe for about 3 cents a pound. 

The principle on which the process is based con- 
sists in the use of a molten bath of various fluoride 
salts which are not decomposed by the electric 
current passed through them, but which when in 
a molten state decompose the alumina (AL*0), 
separating the oxygen and gradually reducing the 
alumina to a metallic mass of practically pure alumi- 
nium. Prior to being treated the powdered alumina 
is placed in a drying furnace and moisture to the 
extent of about 33 per cent. of the whole weight is 
driven off ; the white precipitate is then ready for 
further treatment. As carried out at the Pittsburg 
Works a series of open iron vessels or pots are 
placed on the floor of the melting-house near the 
wall that separates this portion of the works from 
the electric plant. The pots are of wrought iron and 
are lined with carbon, a depression or well being left 
at the bottom of each; a framework rising above each 
pot servesto support a series of iron rods to the lower 
end of which are attached carbon electrodes; 
these bars are held in position by binding screws 
and are connected to the positive poles of the 
dynamos ; the circuit is completed by conductors 
from the negative poles to the iron pots. Jnto 
these carbon-lined receptacles a quantity of the 
fluoride salts is thrown. When the current is 
passed through this mixture it rapidly fuses, but 
does not, it is stated, undergo any further change, 
nor any waste except that due to accidental spill- 
ing, no matter how long it may be kept in a state 
of fusion. In this bath is charged a quantity of the 
alumina, the proportions being determined by ex- 
perience ; the process of reduction then com- 
mences, every particle of the powder being sub- 
jected to the action of the electric current by the 
action of the bath. The oxygen is absorbed by 
the carbon electrodes, and the contents of the pots 
are soon reduced to a metallic mass which does not 
mingle with the electrolytic bath, the respective 
specific gravities being sufficiently different to pre- 
vent any mechanical mixture. As the contents of 
each pot are run down small quantities of alumina 
are added, and from time to time as the reduction 
has become complete, the metal is ladled from the 
well in each pot—the fluoride bath being easily 
separated—and is poured into moulds for subsequent 
recasting. The process is thus a direct and con- 
tinuous one, involving the expenditure of a large 
amount of electrical energy, but one into which the 
action of heat, beyond that necessary to fuse the 
electrolyte bath, and the alumina does not enter. 
The remelting furnaces, of which there is a series 
sunk in the floor of the reduction house, are each 
only large enough to receive one crucible. In these 
the metal is remelted and cast into small ingots 
which are, it is claimed, of an average purity of 
98,5. It may be noted that this degree of fineness 





480 


ENGINEERING. 


[Ocr. 24, 1890. 








VERTICAL PLATE-BENDING ROLLS AT THE FAIRFIELD WORKS. 
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Fig. 32. 


is not attained when a new pot is started on account | nium, as is proved by the relatively large daily out- 


of certain impurities existing in the bath, and 
which are gradually absorbed by the metal ; in the 
samples of average fineness the impurities consist 


put at the works. Steam is supplied to the large 


| pair of engines by a range of six tubular boilers set 


of silicon and iron, which render the aluminium | 


less ductile and more brittle than when it is quite 
pure. 

The electrical plant, in addition to the experi- 
mental installation referred to above, consists of two 


high-speed Westinghouse engines, each developing | 


200 horse-power, and each driving a Westinghouse 
low-tension dynamo giving a 50-volt current of 
5000 amptres. This great tlow of electrical energy, 
together with that generated by the smaller installa- 
tion, is constantly driven through the molten 
fluoride bath and the charge of metal, producing 
reactions, the exact nature of which is somewhat 
obscure, but which produce practically pure alumi- 


over furnaces with a closed brick floor, the fuel 
employed being natural gas delivered through 
mains at a pressure of 4 oz. The extraordinary 
merit of this class of fuel, of which Pittsburg at 
present enjoys the monopoly, is strikingly illus- 
trated in these works. There are no coal stoves, 
and no firemen, for there is no stoking and conse- 
quently no coal to haul to the furnaces or ashes to 
wheel away from them. 

The supply of gas is regulated by a valve upon 
the main, and the opening or closing of this accord- 
ing to requirements, constitutes the whole of the 
attention needed. The smaller engine is supplied 
with steam generated in a similar manner. The 
process has now been at work sufficient time to 


‘enable the company to arrive at very accurate 
results, the most interesting of which we are at 
liberty to publish. The alumina as delivered at 
| Pittsburg contains 54 per cent. of pure aluminium, 
;nearly the whole of which is reduced; 2 lb. of 
| alumina, therefore, give at least 1 1b. of metal. The 
| cost of the electrolytic bath is merely nominal, the 
| first cost of the materials being insignificant and 
'the amount required for making good waste not 
‘exceeding 5 lb. per week for each pot. The 
|carbons used for the negative electrodes are made 
| from the products of the imperfect combustion of 
natural gas in closed chambers, the powder result- 
ing from this being compressed into blocks of the 
form required. The consumption of carbon is 
equal to the weight of metal produced. The price 
paid for the natural gas used as fuel is equivalent 
at Pittsburg to a consumption of 3 1b. of coal per 
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DRILLING AND TAPPING MACHINE FOR BOILER STAYHOLES AT THE FAIRFIELD WORKS. 
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horse-power per hour ; about 500 indicated horse- 
power is continuously employed in the production of 
375 lb. of metal per day. The labour required at 
these works is insignificant ; it consists of an engi- 
neer in charge of the engines and dynamos, an 
assistant who also looks after the furnaces, a potman, 
a remelter, and a labourer ; there is of course also 
general superintendent of the works. We have 
refrained from giving the actual prices of each of 
the foregoing items, but any one who is interested 
in the process can easily work these out for himself, 
according to the figures prevailing in the district 
where he may happen to be, adding of course a sufti- 
cient sum for depreciation, interest of capital, &c. 
That the Hall process is essentially a practical and 
a successful one is proved by the continually in- 
creasing demads for the product from all parts of the 
United States, and which will involve the necessity of 
an early and large extension of the existing plant. 
We should not forget to mention that similar works 
have recently been put in operation at Patricroft, 
near Manchester. The visitors to the Pittsburg 
Reduction Works will also be taken to an exhibi- 
tion in the city and showa a magnificent collection 
of objects made of pure aluminium and of alumi- 
nium alloys. 


Iron AND STEEL Works. 


A large number of iron and steel works will be 
thrown open to the visitors ; among others we may 
give brief notices of the following. The Spang Iron 
and Steel Company carry on operations at Etna, a 
small place near Pittsburg on the West Pennsyl- 
vania Railroad. The works were opened in 1881 
and comprise three Siemens - Martin open-hearth 
steel furnaces, seven heating furnaces, one steam 
hammer, and four trains of rolls, of which one is 
for 30-in. blooms, one is a 30-in. universal rolling 
mill, one is for 18-in. bars, and one is a plate mill 
turning out plates up to 112in. by 3lin. About 
30,000 tons of steel are produced annually at these 
works, chiefly in plates for ship construction, boilers 
and tanks, but a large amount of spring steel and 
steel castings are also made. Besides the open- 
hearth furnaces there are in use two 3-ton Clapp- 
Griftiths converters. 

The Sable Iron Works, belonging to Messrs. Zug 
and Co., have been in operation since 1845, the 
chief product being merchart iron and horseshoe 
bars of high quality ; the total output is 25,000 tons 
per annum. The plant comprises twenty-eight 
single puddling furnaces, eleven heating furnaces, 
and six trains of rolls ; natural gas is used through- 
out the works. 

The Fort Pitt Foundry, Messrs. Macintosh, 
Hemphill, and Co., manufacture steel castings to 
the extent of 18,000 tons a year. The works are 
old, and steelmaking was only commenced in 1882, 
when two 12-ton and two 20-ton open-hearth 
Siemens furnaces were built ; in 1887 considerable 
additions were made to this plant. 

The Pittsburg Steel Casting Company have their 
works situated in this city. This company makes 
only crucible steel to the extent of 4000 tons a 
year. The plant in operation since 1871 consists 
of two 24-pot and one 18-pot Siemens steel melting 
furnaces, one 24-pot coke steel melting furnace, and 
seven annealing furnaces. Natural gas is used 
thr »ughout these works. 

The works of the Carbon Iron Company are on 
the east bank of the Allegheny River. They were 
built in 1863, and reconstructed in 1888. The 
total output is now 40,000 tens a year of merchant 
bars and structural iron, produced in four Siemens 
heating furnaces, seven direct air heating furnaces, 
sixteen reducing furnaces for direct manufacture, 
one puddling mill and rotary squeezer, two 30-ton 
and two 15-ton Lash open-hearth furnaces, three 
trains of rolls, one guide mill, one 16-in. mill, and 
one 22-in. universal mill for rolling plates up to 
36 in. wide. 

The Kensington Iron Works of Messrs. H. 
Lloyd, Son, and Co, are very old and quite small 
works; they were started in 1828, and produce 
6000 tons of bar, sheet, and plate iron per annum ; 
the plant comprises twenty single puddling and 
scrap furnaces, seven heating furnaces, and four 
trains of rolls. 

The Soho Iron Mills of Messrs. Moorhead, 
McCleane, and Co. are of much larger capacity, 
having an output of 35,000 tons of iron and 18,000 
tons of steel. They were started in 1859, and have 
been gradually enlarged up to their present capacity. 
These works contain thirty single puddling fur- 
naces, two scrap furnaces, six single and two double 


heating furnaces, four sheet furnaces, five anneal- 
ing furnaces, ten trains of rolls, and two steam 
hammers. One of the rolling mills is large enough 
to produce plates 12 in. thick and 7 ft. wide, up to 
weights of 15 tons. The steel plant, which is more 
recent, consists of two open-hearth 15-ton fur- 
naces; the company has also a blast furnace 
plant with one blast furnace and modified Cowper 
stoves. 

The Linden Steel Company’s Works are more 
modern, having been started in 1879, and improved 
and extended from time to time. At these works 
are three open-hearth Siemens furnaces, one of 25 
tons, a second of 15, anda third of 10 tons. In the 
rolling department are sixteen heating furnaces, 
one blooming mill, and a number of trains, includ- 
ing a plate mill for sizes up to 31 in. by 108 in., 
an 18-in. bar mill, and a 20-in. and two 10-in. 
trains ; there are six steam hammers and a special 
plant for rolling cold shafting. The yearly output 
is about 22,000 tons of ingots, blooms, and slabs, 
ship, boiler, and other plates, spring and tool 
steel, cold rolled shafting, merchant steel, and 
special castings. 

Messrs. Singer, Nimick, and Co. are an old- 
established firm (1848) whose speciality is crucible 
steel for tools, springs, and agricultural work. 
They turn out 23,000 tons of ingots a year, and 
have eight puddling and the same number of con- 
verting furnaces, a 19-ton Siemens open-hearth 
steel furnace, and crucible furnaces containing 
258 pots. At these works there are fourteen 
ag hammers and a full equipment of rolling 
mills. 

Of course the Edgar Thomson Steel Works will 
be included in the list made up for visitors, but it 
is quite impossible to attempt any description of 
these works in the present place. They have an 
historical interest from the fact that they are 
situated on the spot where General Braddock was 
defeated by the French and Indians in 1755. With 
extensions not yet completed they cover 150 acres, 
and will turn out 1500 tons of rails daily. At 
present nearly 8000 tons of material are handled 
every day : 2500 tons of iron ore, 1450 tons of coke, 
670 tons of limestone, 1400 tons of pig, 1000 tons 
of cinder, 800 tons of rails, 300 tons of coal, &c. 
There are engines of 18,000 horse-power in use, 
20 yard locomotives, 28 miles of railway, and 24 
million gallons (U.S.) of water (=19,200,000 gallons 
English) are used every twenty-four hours. 

Other excursions which have been planned, are 
to the Pittsburg Iron Works of Messrs. J. Painter 
and Sons, where iron hoops and ties for cotton 
bales are the speciality ; to the rolling mills of the 
Oliver Iron and Steel Company; to the Ripley 
Glass Works, where the best American moulded 
glass is produced, and to Messrs. Jones and Laugh- 
ton’s American Iron Works. A very large amount 
of interesting and varied work will be seen here, 
including a number of special nailmaking machines. 
The astronomical and physical instrument works 
of Mr. J. A. Brashear will be one of the most in- 
teresting on the whole list, and the writer much 
regretted that want of time prevented him from 
paying them an anticipatory visit. 

On Thursday evening, the 9th inst., there will 
be a reception at the Duquesne Club, and the next 
day will be devoted to important visits, after the 
business of the session has terminated. The party 
will be taken up the Monongahela River to Bes- 
semer, where they will visit the Edgar Thomson 
Steel Works, then they will cross to the Home- 
stead Works belonging to the same company, and 
on the return of the party a stop will be made to 
witness a display of natural gas, arranged by the 
Philadelphia Gas Company. 

On Saturday, the last working day of the visit, 
there will be two excursions ; one to the Connells- 
ville coke district, and the other to the Isabella 
Furnaces, and the works of the Pittsburg Plate 
Glass Company at Tarentum. The Lucy Furnaces, 
the Crescent Steel Works, the Keystone Bridge 
Company, and the Carbon Iron Company’s Works 
will also be visited. 

In addition to the foregoing, a very interesting 
and important excursion to the nearest oilfields 
will be made. A special train for this trip will 
leave Pittsburg on Thursday, the 9th inst., returning 
the same evening. Intending visitors have been 
specially notified that this excursion will involve 
some fatigue. 

On Sunday the whole party will be conducted 
to various places of worship under the special 





guidance of selected members of the Reception 





Committee, and in the evening they will continue 
their journey to Chicago. 


Tue Ciry or PirrssurG. 


Besides the numerous works thrown open for the 
inspection of visitors, the city will possess for them 
many features of interest that will fully repay 
careful examination. Pittsburg has a more ample 
history than any city in the United States at the 
same distance west of the seaboard. The peninsula 
on which it stands, formed by the union of the 
Monongahela and Allegheny rivers into the Ohio, 
has been the scene of many fierce encounters, not 
only between the early pioneers and the Indians, 
but between France and England in the long 
struggles for colonial mastership. It was George 
Washington who was the first, twenty years before 
the War of Independence was commenced, who re- 
commended the construction of a fort on the 
peninsula, and the first stockade was built there in 
1754. The following year the French forces, with 
their Indian allies, appeared on the scene, drove 
out the holders of the stockade, and built Fort Du 
Quesne, so-called after the French governor of 
Canada, and it was to acquire this that the disas- 
trous expedition of General Braddock was under- 
taken in 1755. This failure was avenged in 1758 
by General Forbes, who drove out the French and 
built a stronger and larger fort, which he named 
after the great British statesman ; Du Quesne and 
Fort Pitt are common names in Pittsburg to-day. 
General Forbes’s fort was enlarged and strengthened 
by General Stanwix in 1759, and under its protec- 
tion a few years later the city commenced to grow. 
It was in 1764 that a Colonel Campbell laid out the 
first portion of the city, and shortly aftewards the 
Penn family acquired a large territory, paying 51. 
for 100 acres, and 1 cent per acre quit rent to the 
manor of Pittsburg. In 1770 the town comprised 
twenty-five log-houses. Fourteen years later a 
considerable area was laid out in streets, peace was 
permanently restored, and the fort destroyed, 
while important industries commenceé to spring up. 
Iron works were started in 1793, but they were soon 
abandoned, to be followed in 1803 by a foundry, 
and in 1804 by a rail mill. Rolling mills and the 
first crucible steel works date from 1813. It was 
in 1803 that the vast coal traffic, which is now one 
of the marvels of Pittsburg, had its small beginning 
by the shipment of cargoes to Philadelphia, where 
it was sold at 37.5 cents per bushel of 76 lb. Land 
carriage at this period was of course impossible 
except for very high-class merchandise, the rates 
charged between Pittsburg and Philadelphia at the 
beginning of the century having been 16d. a pound. 
The conditions of overland travel were, however, 
greatly changed in 1829 by the opening of the Erie 
Canal, but the modern city may be said to date 
from 1854, the year when it was joined to the east 
by the Pennsylvania Railroad. At present the 
population is about 250,000. Like Chicago, Pitts- 
burg has passed the ordeal of fire, and benefitted 
greatly thereby. The anniversary of the event is 
always announced by the fire service, although it is 
quite ancient history ; about 8,000,000 dols. damage 
was done and 12,000 persons were temporarily 
ruined. Of course these figures are absolutely ° 
insignificant compared with the statistics of the 
Chicago fire, but the Pittsburg disaster happened 
in 1845, and in proportion was an even greater 
calamity. 

Only a few years ago Pittsburg enjoyed the evil 
reputation of being the dirtiest and most smoky 
city inthe United States. And this reputation was 
fully deserved, for throughout the city and its 
suburbs, in private houses as well as in busy fac- 
tories, the soft bituminous coal of the vicinity was 
burnt with little regard to smoke consumption. 
Now all is changed, and there is no cleaner manu- 
facturing cities—except of course those dependent 
on water power—than Pittsburg. Every one knows 
that this transformation, that has largely changed 
the condition of life in and round the city, is due to 
the happy circumstance that vast, and, it is to be 
hoped, practically inexhaustible supplies of natural 
gas exist in the vicinity. It is curious that although 
the existence of such gas was indicated by the 
presence of so-called burning springs, met with when 
the country was first explored, yet it is only some 
five or six years since that this marvellous supply 
was turned to practical use, except, of course, in 
various small experimental applications as when 
the flow from a small gas well on Canandagua 
Creek was collected and conveyed to a few gas 
burners ; or when in 1856 the lighthouse in the 
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little port of Barcelona, N.Y., on Lake Erie, was 
illuminated from a similar source. In Charleston, 
Virginia, the existence of natural gas discovered in 
1815, was utilised under steam boilers in 1841. It 
is thus quite certain that more or less abundant 
supplies exist in the vast stretch of country between 
Lake Erie and Virginia, and it is more than pro- 
bable that before long many new and unexpected 
sources of supply will be discovered. So far as is 
at present known, the supply is most abundant in the 
Pittsburg district, where the first practical applica- 
tion was made in 1876 at the foundry of Messrs. 
Spang, Chalfant, and Co. These were not, however, 
the first iron works to employ this fuel, as two years 
before Messrs. Rodgers and Burchfield, of Leech- 
burg, Pennsylvania, had introduced it in their plant. 
These early efforts were more or less experimental 
and crude, and the results, while promising, were 
not satisfactory ; it was evidently necessary that a 
large outlay must be systemmatically incurred 
before the inestimable advantages of a gas fuel, 
absolutely smokeless, reliable, and safe, could be 
obtained. It is curious that some years were still 
allowed to pass without any great effort being made, 
and it was only in 1884 that the first of the great 
gas-well associations was formed—the so-called 
Philadelphia Company. There are quite a number 
of gas wells within the city limits of Pittsburg and 
Allegheny, but the supply comes chiefly from the 
surrounding districts of Murraysville, Washington, 
and Butler. The gas issues at varying but usually 
high pressures, and is brought into the city by 
wrought-iron mains generally from 8 in. to 12 in. 
in diameter, though in some cases, as with the 
Philadelphia Company, mains 24 in. in diameter 
are used for considerable distances. The gas flows 
through independent circuits connected at short 
intervals, so that in case of accident to one or more 
pipes, the supply cannot be interrupted. The 
greatest care is necessary to avoid leaks, and much 
waste and danger were incurred from this cause in 
the early days; at the present time the arrangements 
adopted are so perfect that there is but little loss or 
danger, and provisions are in use by which the 
presence of a leak can be at once ascertained, and 
its exact position in the main localised. Before 
being delivered, the pressure of the gas is reduced 
to some 4 oz. or 5 oz, and it may be mentioned 
that from some cause or other, the natural pressure 
varies with considerable regularity at different 
hours of the day. The consumption of gas for 
manufacturing and for private purposes in and 
around Pittsburg, is enormous; it exceeds 
600,000,000 cubic feet per day, corresponding to no 
less than 40,000 tons of coal. Nine-tenths of the 
tects factories and three-fourths of the 
1ouses, employ it exclusively. This demand in- 
volved, it is evident, the laying of a great mileage 
of mains, and the expenditure of a large capital. 
There are five great companies that control the 
supply; these are : 


dols. 
The Philadelphia Company with a 
capital of ae 7,500,000 


», Chartiers Valley Company 4,000,000 
», Pennsylvania Gas - oF 1,000,000 
», Peoples’ Natural Gas Company _ 1,000,000 
», The Manufacturers’ Natural 

Gas Company ... a 600,000 


In 1886, two years after the Philadelphia Com- 
pany commenced operations, they had laid mains 
to the following extent : 





ft. 

6 in. in diameter and less 643,782 
8 2 3 742,335 
10 » 0 186,348 
12 3 a3 ee 58,728 
16 ” ” nee) Oe 29,103 
20 rf 3 ee hee 70,613 
24 9 ae OR 52,557 
Total ... 1,784,466 


or about 336 miles. The pipe mileage of the other 
companies may be inferred from the amount of 
capital they represent, and it is probable, taking 
into account the constant and rapid development, 
that at the present time there are more than 2000 
miles of mains delivering gas to Pittsburg to-day. 
Some idea may be given as to the cost of this fuel 
by the following figures, which are approximately 
the charges made by the Philadelphia Company : 
For puddling, per ton (2240 Ib.) 1.00 dols. 
» Yeheating ,, ... ...  .40 to .50 cents 


Total Cost of Gas for each Ton of Iron or Steel. 


dols. 
Single heating ses 1.80 to 2.00 
Sheet iron or steel ... 2.25 ,, 2.60 





dols. 
Hoop iron or steel ... a 2.25 to 2.60 
Open-hearth melting _... aaa -70 
Crucible steel ca es -50 
Reheating furnaces, per day 1.00 ,, 1.60 


In the glass trades the average cost for flint glass 
is about 28 dols. per pot per month, and for window 
glass about 33 dols. per pot per month. Steam 
boilers are supplied from 20 dols. to 150 dols. per 
month according to size ; while for domestic pur- 
poses the charge is based on a heating surface of 
15 ft. square, and the unit of price is 10 dols. per 
annum. 

The depth of the wells varies from 1500 ft. to 
2000 ft., the diameter for the first 400 ft. or 500 ft. 
is 54 in., diminishing to 4 in. The cost of a finished 
well varies from 3000 dols. to 6000 dols. The use of 
this marvellous and abundant provision is not con- 
finedto Pittsburg, for in the smaller industrialtowns 
inthe district, gascompanies with an aggregate capital 
of 9,000,000 dols. are in full activity. It may be 
mentioned as a curious fact that in one instance 
this fuel was supplied to a colliery, it being found 
cheaper to employ it than to use the coal raised 
from the mine. 

The enormous navigation on the Ohio will attract 
the attention of the visitors. Boat building was 
one of the earliest industries of Pittsburg, and 
thirty vessels had been built here in 1777, while 
several gunboats for the Mississippi were launched 
in 1798. The first steamboat that floated on 
western waters was built at Pittsburg in 1811, and 
from this date the development of shipbuilding was 
very rapid. At the present time the fleet engaged 
on the Allegheny, Monongahela, and Ohio rivers 
numbers upwards of 4000 vessels of all kinds, and 
these convey to various points at least 2,000,000 
tons of coal annually, besides other cargo. Owing 
to the frequently low condition of the river, boats 
of very light draught became a necessity, and it 
was here that the stern-wheel steamboat was first 
used to any large extent. To ‘‘ be frozen up during 
one half of the year, and dry during the remainder ” 
is of course an exaggerated statement, but it is 
based on enough of fact to show that the conditions 
of navigation are very difficult. 

Like all other American cities, Pittsburg depends 
upon its street railroads asa means of passenger trans- 
portation, and almost every street, besides being 
ill-paved, is further disturbed by the lines of horse, 
electric, and cable railroads. In addition to these 
the heights on the banks of the river opposite Pitts- 
burg, and which are crowded with factories, of 
which glass works are the most important, are 
scaled by numerous funicular railways, up and 
down which a large traftic streams continually. It 
is curious to see with what confidence the horses 
enter the platforms, and the calmness with which 
they submit to being raised or lowered. The first 
of these inclined railroads was the Monongahela up 
Mount Washington ; it is 640 ft. long, and inclined 
36 deg. This was opened in May, 1870. The 
Mount Olive incline is 1700 ft. long, and the 
Duquesne incline is 793 ft. with an angle of 214 
deg. The most interesting is, however, the Penn 
incline that stretches across the station yard of the 
Pennsylvania Railway. There are in all about 
fifteen of these inclines and all of them carry a 
large traftic, reaching the figure of one million 
passengers a year on the most important. There 
are about 15 miles of electric railroads in successful 
operation, while the cable lines appear, as in 
Chicago, to be rapidly running horse traction out of 
sight. 

The water works of the city will doubtless be in- 
spected by a number of visitors, and will repay the 
time taken up. The supply is taken from the 
Allegheny River, at a point about six miles above 
its junction with the Monongahela. The water 
taken from the inlet is pumped into a reservoir to 
a level 372 ft. above the pumps, and 3840 ft. dis- 
tant from it; the diameter of the main is 50 in. 
The reservoir has an area of 22 acres, and a depth 
of 22 ft., the total capacity being 217,600,000 
gallons (U.S.). The great height of the reservoir 
above the points of delivery, together with the 
abundance of supply, insures an unlimited quantity 
of pure water to the .nhabitants, very different 
to that of old times, when the scanty supply was 
intolerably turbid. Mr. J. KE. Lowry and Mr. 
Schenalla were the engineers of the works, which 
were commenced in 1872, and finished in 1878. 
There are four engines, of which Nos. 1 and 2 have 
steam cylinders 65 in. in diameter and 14 ft. stroke. 
The average working speed is eight strokes per 





minute, and the total quantity of water delivered 
is about 23,000,000 gallons per day. Engines 
3 and 4 have a slightly large capacity, and raise 
about 31,000,000 gallons. ‘here are eight pumps 
with balanced plungers, 35 in. in diameter. There 
are sixteen steam boilers, all supplied with natural 
gas. 

We have said that glass manufacture is one of the 
principal industrial interests in Pittsburg, in and 
around which are about seventy factories of this 
kind. Three make plate glass exclusively, turning 
out about 3,500,000 square feet a year ; and fifteen 
window glass factories make 900,000 boxes annually. 
There are eleven bottle factories, and 50,000,000 
lamp chimneys are made here annually. About 
10,000 men are employed in the glass industries, 
and at least 25,000,000 dols. of capital are invested. 
Wrought-iron pipe is also a speciality of the city, 
and several factories are devoted to this work. 
The total output is about 150,000 tons a year and 
2000 workmen are employed. 

Of the iron and steel works we have already 
spoken, partially, in referring to the works specially 
thrown open, and we shall take an early occa- 
sion to speak again in detail of some of the more 
important and interesting. 

Many public buildings will claim the attention 
and call for the admiration of visitors. Until 
recently, before the introduction of natural gas 
changed the atmospheric condition of the city, it 
was useless to build lofty houses, the upper stories 
of which were generally enveloped in the pall of 
smoke. Now all that is changed and many blocks 
of oftices—not so high as those in Chicago, but 
of ten or eleven stories—have been erected. The 
observatory, on Observatory Hill, about 400 ft. 
above the Ohio, where Professor Langley has done 
such good work; the public libraries ; the New 
Court House; the Western University of Penn- 
sylvania, chartered in 1819, burntdown in 1845, and 
again in 1849, and now located in North Avenue, 
Allegheny ; and the Municipal Hall, are among the 
principal that call for attention. 

he five days that will constitute the Pittsburg 
visit will be fully, very fully occupied, but will be 
found too short to do justice to all that can be seen, 
or to do full justice to the American hospitality 
that will be offered. 


(To be continued.) 





LAUNCHES AND TRIAL TRIPS. 

On Wednesday, October 15, Messrs. Richard and Henry 
Green launched from their yard at Blackwall a steam 
steel water-tank fire-float and tug-vessel, named the Asp, 
built to the order of the Admiralty. Her dimensions 
are: Length, 115 ft.; breadth, 21 ft.; depth moulded, 
10 ft. Besides being used as a tug, she will carry 100 
tons of fresh water for supplying the ironclads, and has a 

werful fire engine, which will discharge water to the 

eight of 100 ft. at the rate of 200 tons per hour. The 
engines, which are of the triple-expansion type, are being 
supplied by Messrs. Hawthorne and Co., Leith; cylin- 
ders, 114 in., 18 in., and 30 in., to indicate 300 indicated 
horse-power. 


Messrs. Sir Raylton Dixon and Co. lately launched 
from their No. 2 dockyard, Middlesbrough, a stéam 
trawler named Seal, which has been built to the order of 
Mr. G. Alderson Smith, of Scarborough. This vessel is 
of the following dimensions: Length over all, 106 ft. 6in.; 
breadth, 20 ft. 43 in.; depth moulded, 11 ft. 11 in. Her 
machinery will be fitted by the Vulcan Iron Works Com- 
pany, Limited, Hull, having cylinders 17} in., 34 in., and 
24 in. in diameter. 





On Monday, October 20, another new Russian ironclad 
was launched with the usual ceremony from the Ad- 
miralty yard on the Neva, in the presence of the Czar. 
The new vessel, which was begun in October, 1888, is 
named the Hangout, and measures in length along the 
water line 289 ft. 9 in., or 301 ft. 5in., including her ram, 
in width 62 ft., and in depth 21 ft. She has a displace- 
ment of 6628 tons, and engines of 6000 horse-power. 


Four launches took place at Belfast on Saturday, 
October 18. These were the Helen Craig, a steel screw 
steamer, built by Messrs. Workman and Clark, to the 
order of Messrs. Hugh Craig and Co., Royal Avenue, 
Belfast. The registered dimensions of the vessel are: 
Length, 165.3 ft.; breadth, 24.1 ft.; depth, 12.75 ft. 
The Susannah Kelly, built by Messrs. McIlwaine and 
MacColl, Limited. The length of the latter vessel is 
143 ft., while her tonnage is 350. The steel s.s. Memphis, 
built by Messrs. Harland and Wolff, was the largest of 
the vessels launched. Her gross registered tonnage is 
3200, her length 345 ft., and her beam 41 ft. The engines 
are triple-expansion, made by Messrs. Harland and 
Wolff, with 1600 indicated horse-power. She is built to 
the order of Messrs. Elder and Dempster, British and 
African Steam Navigation Company, Liverpool. In the 
afternoon a steam pleasure yacht designed by Mr. Robert 
Russell, and built by Mr. William Scott, Frederick-street, 
was launched from theslip at Whitla-street. 
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KNAP’S WATER TUBE BOILER; ROOTS SYSTEM. 
CONSTRUCTED BY MR. CONRAD KNAP, ENGINEER, LONDON. 
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Messrs. Conrap Knap Anp Co., Queen Victoria- 
Street, London, have recently made several improve- 
ments on their patent water-tube steam boiler on the 
Root system, and of the latest type we give several 
engravings on the present page. Fig. 1 is an end 
elevation, Fig. 2 cross-section, Fig. 3 a longitudinal 
section, and Fig. 4 a sectional plan. As these show 
clearly the arrangements it is nct necessary to enter 
into any detailed description. The boiler is in a 
brick setting so arranged that it may be fired either 
by coal, wood, or liquid fuel, preferably by petroleum. 
The ordinary furnaces are placed in front and the tops 
are lined with non-conducting material I I to prevent 
loss of heat by radiation. The gases pass from the 
furnaces amongst the water tubes, which are inclined. 
There is a flat plate extending from the front and 
another from the back, which cause the gases to take 
a zigzag course to the flue, insuring more equal dis- 
tribution of heat. The tubes are connected at the 
front and back by Knap’s patent steel joint, of which 
we give an engraving toa larger scale in Fig. 5. Each 
tube, it will be seen, has a double outlet, so that the 
steam may pass direct to the receiver above, while 
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| rated from the petroleum passes through the openings 
F on the top of the combustion chamber, and thence 
among the tubes, as in the case of the heat raised from 
coal or wood. 
|__ The boiler illustrated was built for the Burmah Ruby 
| Mines, Limited, and works to a pressure of 200 lb. to 
_the square inch, developing 40 nominal horse-power. 
One feature, which makes it specially suitable for 
mining and other purposes at places far removed from 
| the seaboard, or beyond the region of easy transport, 
is that it may be constructed in small parts. In the 
case of the Burmah boiler no part exceeded in weight 
2 ewt., and all the parts were arranged to bolt 
together at their destinations, so that no rivetting or 
special tools were required. In addition to the ad- 
the unevaporated water continues to flow through the | vantage of explosion being localised to a single tube, 
tubes. it is claimed for Knap’s boiler that it is economical, 
The distinct improvement of the boiler is in the | and secures rapid evaporation. All the tubes are ex- 
direction of making it suitable for liquid fuel. When | changeable, and each with its end connection can be 
using the petroleum or other oil, ingress of air through easily and rapidly replaced, while the tubes can be 
the furnaces is prevented by covering the firegrate D cleaned without trouble. We may later give data as 
with ashes. AA are the valves for admitting the | to the efficiency of the boiler. Meanwhile it may be 
petroleum from the overhead tank through the | stated that the mode of firing by liquid fuel has been 
pipes LL to the petroleum injectors MM. The found satisfactory. 
valves ¢3 admitting the steam to this injector = 
marked BB, the steam passing through the central | : 
pipe K, leading from the NN = handles for TRIPLE-EXPANSION ENGINES DRIVING 
regulating the air supply through the boxes CC. EE THREE SCREWS. 
are the combustion chambers, in each of which fire-. We illustrate on the next page an arrangement of 
bricks GG are built up in steps directly opposite the | triple-expansion engines driving three screws, in- 
current of gases, while behind HH are manholes to| vented by Mr. P. Macleod Baxter, manager to Messrs. 
afford access to thechamber. The currentof gas gene- | Cox and Co., Falmouth, and which the firm propose 
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BAXTER’S TRIPLE-SCREW ENGINES. 
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to adopt in their tug steamers. Mr. Baxter was led to | boat arriving at a given point secures as a prize a 
the consideration of the question in dealing with a/ contract to tow. As both cylinders of the centre 
light steamer in which a given power had to be deve- | engine receive steam direct from a casing common to 
loped, and which he found practically impossible to| both, the engine can start from any position, and 
transmit efficiently through two screws of a diameter | there is no liability to stick on the centre. Of course 
limited by the restricted depth of immersion. | the cylinders may be arranged in any other combi- 
As will be seen from the engravings, Mr. Baxter uses nations, two high pressure in the centre with an 
six cylinders, two to each shaft or propeller, prefer- intermediate pressure and low pressure on each of the 
ably high-pressure and intermediate pressure, for the | sides. 
port and starboard engines, and the two low-pressure; Some objection may be taken to the difficulty of 
cylinders for the centre shaft and propeller. In this access of the engine, and in this connection it is right 
way it is possible to work either engine independently, | to state that the drawing shows very small engines 
but the maximum efficiency can only be secured by | witha 12-in. stroke, and with the centres of the shafts 
all the screws being in operation ; for with only the | closer together than they would require to be in practice 
centre engine in operation the steam must pass from for small power. This objection could be overcome by 
the boiler to the engine at a low pressure, while with | relegating the air circulating, feed and bilge pumps, 
only the port and starboard engines in action low- | which are shown as worked by levers from the cross- 
pressure steam must be employed, or the value equi- | heads, to another part of the engine compartment and 
valent to the third expansion of the steam is lost in| there working them by separate engines, an arrange- 
the condenser. In the former case, however, a great ment much adopted now, and that preferably by 
advantage is derivable ; the vessel may leave port at | Messrs. Cox in almost all their engines. The power 
a moderate speed even when the fires are banked, as being divided between three engines the stroke is 
the steam in the boiler may then be at sufficient pres- | reduced to suit the propellers, and the total height of 
sure to drive the centre engine of low-pressure cy- | the machinery reduced correspondingly, a particular 
linders ; and with increasing pressure the three may advantage in warships, where the engines are required 
be set in operation. To leave port with low-pressure to be under the water line or the protective deck. 
steam is a great gain to a tow-boat, where the first | In the larger sizes of engines the combenser could run 


| 





fore and aft as usual, and in the smaller engines, or 
in all cases, it could be placed aft as shown on the 
lan. In this connection it may be noted that the 
vedplates for these engines, measured over all, would 
be considerably narrower than in twin engines with 
the same centres of shafts as the outside screws, 
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(Continued from page 393.) 

Or the vertical plate-bending machine, to which a 
passing reference has been made, we give on page 480 
an illustration (Fig. 32). It was supplied by Messrs. 
Thomas Shanks and Co., of the Union Iron Works, 
Johnstone, and is capable of bending cold steel 
plates 14 in. thick and 12 ft. 6in. wide. The front 
roller is of steel, 23 in. in diameter, and is adjustable 
to and from the inner rollers, which are 16 in. in dia- 
meter of forged steel. The adjustment is by two screws 
driven by wormwheels and vertical wormshaft, with 
bevel gear worked from either side of the machine. 
The forged iron nuts of the screws form the slide and 
bearings which carry the journals of the front roller. 
The machine rests on four cast-iron stools to which is 
bolted a strong frame carrying one end of the pinion 
shaft, containing two bearings for the back rollers and 
a parallel space for the sliding block of the front roller. 
To this plate is also bolted a gearing frame with the 
bearing for the cross-shaft and bevel pinion. These 
sete with the four stools, are bolted to the masonry 
oundation. The top framing carrying the rollers at 
the top, as also the top main pinion shaft, is cast iron, 
and it is supported on «w massive vertical standard 
checked and bolted to the soleplates, and this forms a 
rigid frame to self-contain the strains. It is cast with 
bearings for the anti-friction rollers. These are 12 in. 
broad, those at the sides being 10 in. in diameter, and 
at the back 18 in. in diameter. They are so arranged 
that they transfer the pressure off the roller to the 
vertical standard. The inner rollers are each driven 
by a large spurwheel 34 in. pitch, worked by pinions 
keyed to the connecting shaft 8 in. in diameter, upon 
which also is keyed the large bevel wheel. Spurwheels 
and pinions enable the een to be altered for heavy 
or light work. The engines for driving the machine 
are of the vertical type, having 12in. cylinders, and 
were made by the Fairfield Company. 

Aspecial machine has been placed in the new shop 
by Messrs. G. and A. Harvey, Govan, for drilling the 
rivet holes inside furnace mouths. The machine 
has two horizontal mandrels carried on separate and 
independent pillars, one of which carries a faceplate 
and the other a radial drill, the travel of each mandrel 
being 10 ft. 6 in. horizontally and 3 ft. 4 in. vertically, 
and with a drill 3 in. beyond the point of spindle, holes 
may be bored inside a furnace mouth from 2 ft, 4 in. in 
diameter upwards, a range of operation amply sufficient 
for the largest boilers. The necessary revolving cradles 
are provided and are capable of adjustmentin both direc- 
tions, so as to be used for supporting boilers of different 
diameters and lengths. The bottom bed is 21 ft. 6 in. 
long and supports the standard fixed with a disengag- 
ing nut, and moved by clutches, bevel wheels, and 
screws placed at the ends of bed. A balanced saddle 
carries an arm having a play of 12in. horizontally at 
right angles to the bed ; and at the end of this slide is 
fitted a box, having a steel boring spindle 2} in. in dia- 
meter and cylinder adjustment, so that the spindle may 
be placed at an angle in a vertical plane. Motion is con- 
veyed to the drill spindle from a belt pulley at the end 
of the bed, and through shafting and worm gearing up 
the standard and along the horizontal arm to the box, 
the connection here, as at other points, being by bevel 
gear. The bottom bed of the machine also carries, as we 
have indicated, a slide movable along the bed by means 
of a disengaging nut actuated by screws in the bed. 
The upper surface of this slide is arranged with Y’s, 
and supports a standard movable transversely in the bed 
by means ofa screw and handle. This standard carries 
a balanced saddle, having a vertical movement, fitted 
with a circular revolving disc, 4 ft. 3 in. in diameter 
and with Y’s on the face, and on this moves a slide 
arranged with holders for securing the cutting tool. 
Motion is conveyed tothe circular disc from a horizontal 
shaft running parallel to the main bed by clutch, shaft, 
bevel, spur and worm gearing actuating a spur pinion 
shaftonsaddle. This pinionis geared intoalargeinternal 
spurwheel on the back of the disc, conveying a power- 
ful and steady motion to the cutting tool. The facing 
slide is capable of turning the ends of tubes up to 4 ft. 
3 in. outside diameter. Although specially intended 
for furnace mouths, this machine may be used for 
general facing and drilling work. 

For drilling and tapping the holes for screwed stays in 
boiler shells and backs a new machine has been sup- 
plied by Messrs. Shanks and Co., and of it we give an 
illustration (Fig. 33,0n page 481). There are two 
drills carried by separate standards, each having a tra- 
verse of 20 ft., and the vertical range is 10 ft., and the 
spindle is made to angle about 25 deg. The arrange- 
ment is such that the machine may be used for drill- 
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ing the rivet holes in a shell, and for horizontal drill- 
ing and tapping purposes generally. The bed is 4 ft. 
6 in. wide, planed with square scraped slides. In the 
driving headstock are four speed cones and two pur- 
chases of gearing for light or heavy work, instantly 
interchangeable by levers. The standard is moved by 
grooved driving shaft with fast and loose pulleys, and 
the reversing motion is by bevel gear and clutches 
worked by hand. The vertical driving shaft has 
strong bevel gear and clutches to stand the tear and 
wear of reversing, and connects by the driving gear on 
to a steel spindle 34 in. in diameter. Two bevel 
wheels—one fine and the other coarse pitch—are keyed 
on the revolving tube carrying the spindle, and quick 
motion is through direct gear and slow motion by 
spur-wheel and pinion, The machineman has per- 
fect control over his machine, and, however compli- 
cated it may appear, it is regulated in all points 
quickly and with certainty. The drill carriage is 
balanced and its level is alterable at will. There is a 
second standard to the machine, with a horizontal driv- 
ing shaft in the bed parallel to the other, and the 
arrangement in this case is the same. Revolving 
cradles are placed in front of the machine, and these 
are not only adjustable for different diameters and 
lengths of boilers, but also in such a manner as to 
support a boiler with either its back or its side 
towards the drills as may be required. When used for 
the latter purpose, the cradles can be revolved by 
power, so as to bring a new part of the shell within 
range of the machine, although this need not be done 
for every hole, as the drills can be angled both above 
and below the horizontal position. 

Messrs. Harvey have also supplied a machine for 
boring boiler tubeplates. It is fitted with two arms 
for carrying saddle and its spindle, 3 in. in diameter. 
These arms are fitted on the bedplate with Y’s and ad- 
justable antifriction rollers taking up wear and facili- 
tating movement along the bedplate, which, by the way, 
is 19 ft. 3in. by 4 ft. The machine is capable of boring 
over a surface 16 ft. long by 5 ft. 6 in. broad. 

A new horizontal machine is also erected with an up- 
right standard having a horizontal travel of 17 ft. on 
the bedplate, which is 22 ft. 3 in. long. The standard 
is fitted with a saddle-carrying tube or sleeve with a 
3} in. steel spindle having a horizontal travel of 24 in. 
and 10 ft. vertical. The power is conveyed to the 
spindle by double-geared driving apparatus. 

The boiler shell drilling machine, it may be noted, 
consists of four independent machines capable of up- 
and-down adjustment on four vertical columns, and each 
driving a horizontal drill. The shell is placed with 
its axis vertically inside these pillars, which travel 
round it. It is capable, too, of radial adjustment to 
suit different diameters. This machine has undergone 
considerable modification to make it capable of dealing 
with work of the present day. 

The travelling crane fitted in the new boiler shop 
has been designed to carry a weight of 100 tons, and 
of it we give plan and elevation on page 488. The rails 
are laid on the top of longitudinal girders supported on 
KH columns running along either side of the building. 
The span of the rails is 61 ft. 3 in., and the travel of the 
crane is about 280 ft. Asisshown by Fig. 34. the main 
girders of the crane are of box section, and rest on angle 
irons rivetted to the end carriages. To the outside of 
each girder is rivetted an angle iron, and a trellis girder 
carrying a wooden platform is attached to the angle 
iron and to a channel iron. This structure, shown on 
Fig. 35, is to give lateral stability to the crane when 
dragginga load. The crane is worked through square 
shafting, with special arrangement to secure lateral 
stiffness. It can be operated by hand should the engine 
be stopped. The longitudinal movement of the crane 
is obtained by cross and open belts rags at high 
velocity, and giving motion to the shaft, which runs 
the whole length of the girder, driving the runners at 
each end of the crane through double gear, thus pre- 
venting the torsion of the shaft from cross-jamming 
the crane. ‘The runners in the end carriages are 
42 in. in diameter, and have steel tyres shrunk 
on, and turned with double flanges. The stopping, 
starting, and reversing of the longitudinal move- 
ment is under the control of the attendant at the 
crab, through wrought-iron rods, pitch chain, and an 
intermittent cam. The motive power is given from a 
wall engine by Messrs. Robey, Lincoln. It has two 
cylinders 12 in, in diameter by 18:in, stroke. 

The crab containing the lifting tackle moves trans- 
versely along the girders of the crane on rails laid on 
the bottom members. The crab wheels are of steel. 
The attendant is placed in a cage suspended from the 
crab between the girders, so that he commands a full 
view of the ground, can pick up a load between the 
wall anda high piece of erected work on the floor, 
which he could not do if he was placed at one end of 
the girder. He can see, too, that the load is not 
over-wound. The gear is arranged to give four 
purchases for lifting. The ory is through a 
chain barrel, of 44. in. diameter by 6 ft. ong, 


grooved in the lathe for the chain, with an automatic 
cam at the end for bringing a second lap of the chain 
over, so that when the load is bloek and block the 





loading chain is straight. The barrel in one lap can 
take 154 ft. of chain, the links of which are 12 in. 
in diameter. The hook is of ram’s-horn shape, and 
like the block is of wrought iron, the factor of 
safety of this important part, as well as that of 
the chain, never being less than six. The upper 
block is supported on two wrought-iron girders 
acting as stretchers between the crab sides. All the 
bearings are fitted with caps and brass bushes. The 
hoisting, lowering, and traversing movements, it 
may be added, are regulated independently or in com- 
bination by the attendant through improved clutches, 
which give thorough command of the load, even inde- 
pendently of the friction brake, which is capable of 
arresting the «descent of the heaviest load. The speed 
with which the load of the maximum weight may be 
raised is 9 in. per minute, and the crab moves along 
the girders at a speed of 25 ft. per minute. 

The 55-ton crane in the boiler machine shop is 
similar in desiga to the one just described, but the 
span is here only 51 ft. Both cranes are by Messrs. 
Thomas Shanks and Co., Johnstone. 

The cranes in the engine works have been rearranged 
and added to, and a number of the latest labour-saving 
machines have been added in the different departments 
in addition to those described. 


(To be continued.) 





BLAST FURNACES AT SHEFFIELD, 
ALABAMA. 

As an illustration of the activity that now charac- 
terises the great iron and coal districts of Alabama, 
that have during the last few years attracted so much 
interest in England and so much British capital, we 
propose to publish a somewhat detailed description of 
the blast furnace plant belonging to the Sheffield and 
Birmingham Coal, Iron, and Railroad Company, of 
Sheffield, Alabama. We should mention that this 
plant has been in operation for about two years, and 
was amongst the first of importance constructed in the 
district. The plant consists of three furnaces, each 
18 ft. in diameter of bosh, and 75 ft. high, situated at 
Sheffield, Colbert County, Alabama. The furnaces 
were designed for a combined capacity of 450 tons of 
iron per day. The coke supply is obtained from the 
company’s own mines at Jasper, Alabama, although 
they are conveniently located to receive the Birming- 
ham and Pocohantas coal and coke. The iron and 
limestone supplies are also conveniently situated to 
the furnace. The finished product can be shipped to 
the western and northern pig-iron markets, either by 
railroad or by steamer vid the Tennessee River. The 
plant being situated at the head of navigation of this 
river, has direct connection with the Ohio and Missis- 
sippi rivers, besides having excellent railroad facilities. 
All the upper part of the State of Alabama is penetrated 
by the great mineral veins that reach down diagonally 
from the north; these are the great basis of the 
immense iron and coal industries of Pennsylvania, and 
running through Virginia and Western North Carolina, 
Tennessee, and Georgia, terminate in rich out-croppings 
at about the centre of Alabama. A vast triangular 
tract in the upper part of the State is known as the 
Warrior coalfield, because the Warrior River runs over 
the main portion, North of this, and forming the base 
of the triangle, are immense deposits of hematite iron 
ore. Just north of this base flows the Tennessee, and 
Sheffield, located between the iron and coal and the 
river, stands ready to convert the ore into a market- 
able product and to ship it to the points of demand. 
As shown in our two-page plate, each furnace is 18 ft. 
in diameter at the bosh and 75 ft. high, and is sup- 
ported upon eight cast-iron columns 18 ft. high and 
18 in. in diameter. On the top of each column is 
bolted a cast-iron bracket, to which the mantel and 
bosh casing are rivetted. The casing is made of 
wrought iron 23 ft. in diameter at the bottom and 
20 ft. 3 in. in diameter at the top, the plate iron being 

in, and ,°5 thick. The platform on top of the casing 
is 20 ft. 3in. in diameter, made of ;;-in. plate iron. 
A wrought-iron guard 42 in. high surrounds this plat- 
form. The furnace top is connected to the wrought- 
iron hoist tower with a bridge 30 ft. long and 15 ft. 
wide. The beams of this bridge are 15 in. deep. It 
is surrounded with a wrought-iron guard, 42 in. high, 
made of }-in. plate iron. The hopper is made of cast 
iron 13 ft. 6 in. in diameter and 38 in. deep. A cast- 
iron lip ring, 14 in. thick, is fitted in thishopper. Its 
lower edge is machined to fit the bell. An arch is 
erected over this hopper, upon which are pivotted 
levers for —s and lowering the bell. A steam 
cylinder is attached to one of these levers by means 
of which the bell is operated. The brick bosh of the 
furnace is protected by water-cooled plates, the great 
advantage of this plan over the old method of construc- 
tion being, first, that the water-cooled castings can be 
examined at any time for leaks, by simply driving a 
bar a short distance into the brickwork. Consequently 
if the leak is found, the plate can be removed without 
tearing out the brickwork. 

The bustle pipe surrounds the columns of the 
furnace, and is 30 in. in diameter. Seven revolving 





ball-jointed tuyere stocks are attached to this bustle 
pipe. These tuyere stocks are lined with firebrick, 
Seven tuyere arches, made of coiled gas-pipe, are 
inserted in each hearth bottom, and in each tuyere arch 
is fitted a 6-in. phosphor-bronze tuyere. To carry away 
the gases from these furnaces, a down-comer 76 in. in 
diameter is attached to each furnace. On the bottom 
of this down-comer is constructed a circular dust 
catcher, 11 ft. 9 in. in diameter, and about 18 ft. long. 
A bell and hopper is inserted in the conical bottom of 
this dust catcher, through which the dust is drawn 
from the top of the cylindrical portion of the dust 
catcher. Two down-take pipes convey the gas into the 
underground flues. A circular stairway is secured to 
the down-comer, extending from the hearth level to 
the platform level of the furnace. The hearth bottom 
is 45 in. thick, composed of two layers of conical-shaped 
blocks. The hearth and bosh walls are 27 in. thick, 
laid in alternate courses, with 13} in. and 9 in. brick. 
The in-wall is 224 in. thick, laid with 13} in. and 9 in. 
brick. This in-wall is backed with 9 in. of No. 2 fire- 
brick. The hoist towers are wrought-iron structures, 
extending from the floor of the stockhouse to the plat- 
form level. The columns are made of two 8 in. 
channel irons, latticed to each other. These columns 
are stayed at intervals of 10 ft., with eye-beam struts, 
and tie-bars, provided with turn buckles. The plat- 
forms are 7 ft. wide and 7 ft. long, and are connected 
to the engine drums by means of 1 in. cables. These 
platforms or guides are also fitted with safety catches 
or pawls. 

The hoist engine is of the duplex vertical automatic 

type, with 12in, diameter cylinders and 10in. stroke. 
These engines are located in a small brick building, 
erected upon the ground level on one side of the hoist 
towers. Each of the furnaces is equipped with three 
20 ft. by 65 ft. Gordon-Whitwell-Cowper firebrick 
hot-blast stoves. These stoves are of the three-pass 
type. The gas is admitted through a valve into the 
base of the combustion chamber, and passing up this 
chamber, descends through a series of regenerative 
fluesinto a second up-pass of regenerative work, and 
then directly to the atmosphere through a small 
draught jr erected upon each stove casing. This 
type of stove has advantages over the four-pass system, 
since the resistance to the flow of gas due to the long 
contracted passes of the four-pass system, requires 
enormous underground flues and draught stacks, 
whereas in this type each stove is provided with its 
own draught stack and avoids the costly construction 
necessitated in the four-pass system. The hot-blast 
valves are of the gate type, the seat being a hollow 
phosphor and bronze casting, fitted into the valve 
body. A cap is bolted to one end of this body, and 
if the valve seat should get out of line or be destroyed, 
it can be removed through this cap and a new seat 
may be inserted. The air valve, which is of the 
— form, is attached to a hinged door, and also 
orms an opening in the bottom of the combustion 
chamber, for the removal of the dirt. The chimneys 
of these stoves are strongly built, commencing with 
heavy plate iron at their base and gradually thinning 
at the top, each chimney being lined with 44 in. of 
firebrick. 

The cold-blast valve is an ordinary slide gate valve, 
operated with arack and pinion, and is attached to 
the base of the chimney on the top of the stove. The 
chimney valve is placed in the bottom of the chimney, 
and is of the sliding gate type, the valve seat being 
made hollow to permit of a strong current of air pass- 
ing through it for cooling purposes. Each of these 
stoves has a heating surface of 25,000 square feet, and 
three stoves are designed to heat 25,000 cubic feet of 
blast to a temperature of 1400 deg. per minute. The 
plant is equipped with seven variable cut-off steam 
blowing engines, each with a blast cylinder 84 in. in 
diameter, steam cylinder 36 in. in diameter and 48 in. 
stroke. The bedplates are of the box form, that is, 
the cross-sections of the sides and ends are nearly 
rectangular. The bottoms are flat, that the founda- 
tions may be made solid and the casting bedded true. 
The housings or frames are of the boxform, The blast 
piston-head is provided with two piston-rods, and the 
steam piston with one rod, all of which are fitted into 
a wrought-iron crosshead, with tapered ends, and 
secured by nuts. Each of the flywheels weigh 10 tons, 
and is made in two pieces, fitted together by means of 
centre plates. ‘hese centre plates are fitted and keyed 
upon a wrought-iron shaft, 12in. in diameter, the 
crank-pins being securely fitted into each disc plate 
after the same are keyed upon the main shaft, thus 
insuring accuracy in radial distance and alignment. 
The blowing cylinders are 84 in. in diameter, the inlet 
and outlet valves being so disposed that the least pos- 
sible dead space or clearance is secured. Each valve 
seats by gravity, requiring neither springs nor counter- 
weights. 

‘There are. 143 inlet and 80 outlet valves to each 
blowing engine, each valve pane in. in diameter. 
The inlet valves are made of the best sole leather, and 
rise from their seats with the slightest current of air. 
The outlet valves are lifted from their seats as easily 
as the inlet valves, but are slightly heavier, being made 
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offsteel 1, in thick. Each valve seat is independent 
of the cylinder head, and can be removed quickly 
should it be found necessary to insert a new leather 
valve. Each engine weighs 150,000 lb., and at 50 
revolutions has a displacement of 15,392 cubic feet of 
blast per minute. The casting houses are 50 ft. span 
and 150 ft. long. The walls are made of brick, 25 ft. 
high, and are provided with openings and ventila- 
ting windows. The roof trusses are made of 
iron, the whole being covered with No. 20 corrugated 
iron. A ventilator 6 ft. wide extends over all 
the trusses except one. The roof truss is made suffi- 
ciently heavy to carry. a load of 14 tons of pig 
iron upon a trolly truck, attached to it. Two of 
these trucks are attached to each roof truss, and 
by this means the pig metal is carried out of the cast- 
houseand arranged to be dumped upon a car located 
on a track outside of the building. 

The boilers are of the water-tube type, the total 
heating surface of the plant for the three furnaces 
being 21,480 square feet. There are twelve boilers 
arranged or set in three batteries. Each boiler is 
composed of ten sections of 4 in. in diameter lap- 
welded wrought-iron tubes, 18 ft. long. Each header 
is provided with manholes, placed opposite to each 
tube, and of sufficient size to permit of the cleansing, 
removing, and renewal of the tube through it. 
Four steam drums, 30 in. in diameter and 18 ft. 7in. 
long, are supplied to each battery of boilers. 

The boilers are supported by wrought-iron beams, 
set on iron columns, so that they shall be sustained 
entirely independent of the brickwork, and be free to 
expand or contract without affecting the latter. Each 
boiler is provided with steam gauges, stand-pipe, 
check valves, and other fittings. Each battery of 
boilers is provided with a gas burner and a set of 
ordinary grate bars and firing doors. The engine 
house is a brick building, 124 ft. long by 30 ft. wide, 
and 30 ft. high over the ground line to the east of the 
building. The walls are 134 in. thick, with 44 in. 

iers. 

The floor of this building is made of 2 in. yellow 
pine, spiked to 14 in. by 3 in. joists. The roof is a 
frame structure, made sufficiently heavy to allow of 
the heaviest part of the blowing engine to be lifted 
from it. The boiler feed pumps are of the duplex 
plunger type, each pump having a 12-in. cylinder, 
7 in. water plunger, and 10 in. stroke. 

Each blowing engine is connected with a feed water 
heater 24 in. in diameter and 10 ft. high. Each heater 
contains thirty 2 in. corrugated copper tubes. The 
top head of the heater is arranged so that it can be 
swung to one side with a crane, permitting easy access 
to the tubes for cleansing purposes. The water supply 
for the plant is obtained from the Tennessee River. 
On the river bank is sunk a well 17 ft. in diameter and 
26 ft. high, the bottom of this well being 4 ft. above 
low-water mark. This well is built of heavy wrought 
iron, and stiffened by means of angle bars. In the 
bottom of the well are secured two duplex steam 
pumps, with 18 in. steam cylinders, 12 in. water 
piston, and 10 in. stroke. Each of these pumps has an 
8 in. suction and a 7in. discharge. The discharge 
pipes from both of the pumps are led by a 10 in. pipe 
to a reservoir located on the top of the bank. This 
reservoir is 90 ft. in diameter and 6 ft. deep, divided 
into two parts for the purpose of filtering and cooling 
the water. From this reservoir the water is drawn 
by three duplex pumps, the steam cylinders of which 
are 18 in. in diameter, water piston 12 in. in diameter, 
and stroke 10 in. These pumps discharge through a 
12 in. pipe into the water tanks, or directly to the 
furnace. 

There are two water tanks, each 15 ft. in diameter 
and 20 ft. high, made of plate iron ; in. thick. These 
tanks are supported on sixteen cast-iron columns 30 ft. 
high. The stockhouse is a frame structure 70 ft. span 
from centre to centre of posts, and 400 ft. long, from 
end to end. The posts are made of 10in. by 10 in. 
yellow pine, and are 30 ft. high, strongly braced with 
lateral trusses. The rafters of the roof are made of 
7 in. by 8 in. timbers, trussed and bound together with 
wrought-iron bolts. These rafters are covered with a 
No. 24 corrugated iron roof. The rafters and roof 
extend 6ft. over each side of the building, thus 
making the covered surface 82 ft. wide by 400 ft. long. 
The flooring is made of 2 in. planks, spiked to 5 in. by 
5 in. joists or stringers. The charging scales are dis- 
posed at different points in this house. Two railroad 
trestles, about 12 ft. high, extend through this building. 
The entire plant, including the excavations for founda- 
tions and the foundations themselves, was designed and 
constructed by the firm of Messrs. Gordon, Strobel, 
and Laureau, Limited, of Philadelphia, Pa. 








Coat TRAFFIC ON THE NORTHERN OF FRANCE RAILWAY.— 
The quantity of coal carried over the Northern of France 
Railway last year was 9,883,005 tons, as compared with 
9,324,470 tons in 1888. The increase in the quantity of coal 
carried last year was entirely it by coal raised 
from the French departments of the Nord and the Pas-de- 
Calais. The quantity of English coal carried last year 
was 156,315 tons, as compared with 159,077 tons in 1888, 





MISCELLANEA. 
Ir is stated that the steamers navigating the Zambesi 
use coal mined in Mozambique. 


An artesian well, 300 ft. deep, has been bored by Messrs. 
C. Isler and Co., of Bear-lane, Southwark, to the order 
of the Marquis of Salisbury, for the supply of Hatfield 
with water. The work was completed in three weeks. 


The exports from Canada during September show the 
extraordinary increase of 530,000/., as compared with 
September last year. This was largely due to the efforts 
of producers to get goods into the United States before 
the M‘Kinley Tariff came into operation. 


A gigantic pendulum has been suspended from the 
centre of the second platform of the Eiffel Tower. It 
consists of a bronze wire 380 ft. long, with a steel globe 
weighing about 198 Ib. at the end. fis object is to exhibit 
the rotation of the earth by the Foucault method. 


The s receipts of the twenty-three principal rail- 
ways ay 3 United Kingdom, for the week ending 
October 12, amounted, on 16,2355 miles, to 1,445,351/., 
and for the corresponding period of 1889, on 16,1234 miles, 
to 1,393,689/., an increase of 112 miles, or 0.6 per cent., 
and an increase of 51,662/., or 3.7 per cent. 


Mr. McConnell, of the Canadian Geological Survey, has 
just returned from investigating the Athabaska petro- 
leum fields. He says there is a greater quantity of 
petroleum in these than in any known district in the 
world. Above the Athabaska river there are vast beds 
of. a 250 ft. thick, saturated with oil for hundreds of 
miles, 


The shipbuilding industry on the American lakes is 
active, and Cleveland claims to lead the way. Since 
January 1, the vessels built number 78 steamers, the 
gross tonnage being 63,922, and 18 barges and sailing 
ships of 15,315 tons. Last year the vessels built on the 
great lakes measured 107,080 tons. 


The United States Navy Department are asking for 
proposals for the construction of a new harbour defence 
ram of 2050 tons, with a speed of 17 knots; for a swift 
torpedo cruiser of 750 tons, with a minimum speed of 
22 knots; and for a torpedo boat, with a speed of 
24 knots. 


The Newark-on-Trent Corporation have decided to 
establish new water works, and a boring was commenced 
last week by Messrs. Le Grand and Sutcliff, of London, 
in the neighbourhood of Farnsfield, where nearly 100 ft. 
has alre been penetrated into the pebble beds of the 
New Red Sandstone formation. The work is being car- 
ried out under the direction of Mr. Rofe, of 8, Victoria- 
street, Westminster. 


At a meeting of the St. Helen’s Local Board on Mon- 
day, a letter was read from the War Department sub- 
mitting the plans of two observatory and firing stations 
to be erected in the neighbourhood of Spring Vale for 
the further protection of the eastern entrance of the 
Solent. The buildings will be about 45 ft. high, and the 
Board were asked whether they objected to the site pro- 
posed. The plans were referred to a committee. 


As the result of the trials of cider making plant suitable 
for use on a farm, which have been held this week at 
Glastonbury for the prizes of the Royal Agricultural 
Society of England, the judges (Messrs. Daniel Pidgeon, 
Assoc, Inst.C_E., and F. J. Hayes) have awarded both 
the first prize of 20/. and the second prize of 10/. to 
Messrs. Washuen and Sons, Slimbridge, near Stonehouse, 
Gloucestershire. 


A Times telegram from Zanzibar states that the two 
gunboats built by Messrs. Yarrow, of Poplar, for the 
Royal Navy, and which were fully described in our issue 
of May 16 last, have been successfully put together, and 
have proceeded up the Zambesi, towing behind them a 
large flotilla of lighters and canoes laden with stores and 
ammunition. The Portuguese authorities protested 
vigorously, but did not take any other action. All the 
officers and men engaged in putting the gunboats to- 

ether eulogise in the heartiest terms the work of Messrs. 

arrow, the contractors. 


The North Staffordshire Railway Company, as owner 
of the Trent and Mersey Canal, has projected a scheme 
to widen and deepen the canal between the Potteries and 
the Mersey, which will cost 300,000/. At present the 
canal carries barges of 20 tons burden; under the pro- 

sed scheme flats of 60 tons burden, built to cross the 

fersey, will run from Stoke-on-Trent to Runcorn, in 
connection with the Manchester Ship Canal Harbour. 
These flats will then be unloaded at the side of the sea- 
going vessels, and the cost and delay attending tran- 
shipment from the long and cranky barges at present in 
use will be saved. 


The engineer to the Mersey Docks and Harbour Board 
(Mr, G. F. Lyster) reports that the dredging operations 
at the Mersey bar have been remarkably successful. The 
apparatus has been at work altogether about one month, 
allowing for interruptions caused by severe weather and 
the equinoctial gales, and during that period about 20,000 
tons of sand have been removed tothe place of deposit about 
two miles distant towards Crosby. The hopper steamer 
and its sand pumping apparatus, with which the work 
has been done, was constructed by Messrs. William 
Simons and Co., Renfrew, the pumping apparatus being 
a patent of this firm. 


There is great opposition to the Government railways 
in South Australia ban, supplied with locomotives from 
England, whilst colonial manufacturers are ready to make 
them, though at a greatly enhanced cost. In reply toa 
question put to him in the House of Assembly, the Com- 
missioner of Public Works in South Australia said the 





Government had telegraphed to England to see at what 
date ten engines could be delivered there. If they could be 
delivered in time for the next harvest the Government 
would have to order them, as the Railway Commissioners 
stated that they required them. If they could not be got 
in the time they would be tendered for in the colony. 


A meeting of the Executive Committee of the Royal 
Naval Exhibition was held on Saturday. Sir W. Dowell 
occupied the chair, and Admiral the Duke of Edinburgh 
was present. Mr. Wilson Bennison, architect and sur- 
veyor to the Royal Agricultural Society, was appointed 
architect. Messrs. Ogden, Palmer, and Langton, were 
appointed honorary accountants. The date for receiving 
applications for space was extended to December 1. The 

arantee fund was stated to be 38,286/., and a general 

ope was expressed that when this was more widely 
known the fund would be largely added to by those in- 
terested in the success of the Exhibition. 


The reconstruction of the Centre Bastion at Sheerness 
has been completed at a cost of several thousand pounds, 
and instructions have been issued for its armament to be 
strengthened by the mounting of an additional 10-in. 
29-ton breechloading gun. The whole of the 64-pounder 
muzzle-loading guns, with the exception of two left for 
metropolitan artillery volunteers to practice with on their 
pet, fe oc to Sheerness, have been removed to make 
room for new breechloading weapons. The Centre Bastion 
is the most important of the batteries at Sheerness, as it 
immediately faces the entrances to the Rivers Thames 
and Medway. 


The new gunboat Spanker went out from Plymouth on 
Friday last for a three hours’ full-power trial of her 
machinery with forced draught. For over two hours the 
trial proceeded very satisfactorily, a speed of 19 knots 
being accomplished, and the vessel developing 3800 horse- 
power. Then the contractors tried to run the horse- 

wer up to 4000, but the boiler tubes began to leak. 
They Fn, at such a rate that in a very short time the 
water level fell seriously, and there were quite 3 in. of 
boiling water running overthe stokehold. Theengine-room 
staff, with the greatest promptitude, pumped salt water 
into the boiler from the sea. The trial was at once 
stopped, and the Spanker returned to harbour. 


A special arrangement made by the companies concerned 
for the swift conveyance of American mails to London 
was successfully carried out this week. Upon the arrival 
of the City of New York at Queenstown on Tuesday the 
mails were sent on to Kingstown by special train and 
across thewater by special boat, reaching Holyhead at 
one o’clock on Wednesday morning. The mails were 
transferred to three vans—one for Euston, the second for 
Glasgow, and the third for Liverpool. The Liverpool 
van was detached at Chester, at Crewe the Scotch mails 
were left in time for the morning express to Edinburgh, 
and the special then ran on to Euston, reaching that 
station at eight o’clock the same morning. The journey 
from Queenstown to London was accomplished in 15} 
hours, and the mails reached town ten hours earlier than 
they would have done by the ordinary service. A special 
despatch of mails is under consideration, and the rapid 
conveyance was determined upon to ascertain how much 
time could really be saved. 


On Saturday afternoon last a large party of members of 
the Junior Engineering Society were received at his 
engineering laboratory, 19, Little Queen-street, West- 
minster, by Professor A. B. Kennedy, M. Inst. C.E., 
F.R.S., past president of the society. An interesting 
demonstration was conducted by him on the 50-ton hori- 
zontal testing machine, during which the principles of its 
construction were exhaustively explained. Specimens 
subjected to tensile, compressive and torsional strains 
were tested, including a ?-in. chain of twenty-one links, 
Lowmoor iron, plate iron, angle iron, steel and copper. 
The extensometer was shown in connection with some of 
the tests, an instrument so sensitive that an extension 
of er in. of the specimen could be read with the 
greatest facility on its scale. Some engineering books of 
very early date containing records of many matters of 
historical interest were also exhibited for the inspection 
of the members. At the conclusion of the visit, on the 
proposition of Mr. Tennant, a cordial vote of thanks was 

assed to Professor Kennedy in acknowledgment of his 
indness, to which he briefly replied. 


Mr. C. W. Buckhilz, of the New York, Lake Erie, and 
Western Railway, has recently had made for him a number 
of experiments to ascertain the thickness to which plates 
can be piled and still have the holes completely filled by 
the rivets connecting them together, e occasion for 
making the tests was as follows: With the increase of 
engine weights heavier standards have been adopted for 
the loads in building the more recent bridges on the Erie. 
It was found that the thickness of the plate girders was 
so much increased as to make it necessary either to 
materially increase the width of the plate or adopt another 
form of flange section. Neither of these changes were 
desirable, and hence the experiments. Two specimens 
were made, each of nine plates. The plates were all 5 in. 
wide, but differed in the lengths, diminishing by steps 
equal in length to the pitch of the rivets holding them to- 
gether, from 20}in. to 3 in. There were two lines of rivets 
in each specimen. In one row the holes were punched {ths, 
and reamed to }§ths, and in the other row were punched 
}iths to start with, and not reamed. All rivets were {ths 
in diameter. In one specimen the rivets were driven by 
hand and in the other by machine. When this was done 
the specimens were cut through the lines of the rivets, 
and it could then be seen how far the rivets filled the 
holes. The conclusions arrived at were that the plates 
should not be piled thicker than about five times the rivet 
diameter if the holes are to be properly filled. 
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NOTICES OF MEETINGS. 

INSTITUTION OF MECHANICAL ENGINEERS.—At the Institution of 
Civil Engineers, Great George-street, Westminster, ordinary 
general meetings will be held on Wednesday, October 29th, and 
Thursday, October 30th, the chair to be taken at 7 30 p.m., when 


the following papers will be read and discussed: ‘‘On Tube- 
Frame Goods Wagons of Light Weight and Large Capacity, and 
their Effect upon the Working Expenses of Railways,” by Mr. M. 
R. Jefferds, of London. Communicated through Mr. Henry J. 
Marten. ‘‘On Milling Cutters,” by Mr. George Addy, of Sheffield. 
**On the Mechanical Treatment of Moulding Sand, by Mr. Walter 
Bagshaw, of Batley. 

GEOLOGISTS’ AssociIATION, LonpoN.—Friday, November 7th, 1890, 
a Conversazione will be held in the Library of University College, 
Gower-street, W.C. The Conversazione will open at 8 p.m. (Morn- 
ing dress.) 

LIVERPOOL ENGINEERING Society.—An ordinary meeting will 
be held at the Royal Institution, Colquitt-street, on Wednesday, 
October 29th, 1890, at 8 o’clock. Business: Mr. Ferdinand Hudleston, 
Assoc. M. Inst. C.E., will deliver his Inaugural Address upon 
taking the chair as President for the Session. A Council meeting 
will be held at 7.30 p.m. 
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THE SHIPPING FEDERATION. 
On Tuesday last the industrial world was thrown 
into a state of temporary excitement by the start- 
ling announcement in the Times that the Shipping 
Federation contemplated taking ‘‘a step of the 
most serious importance,” namely, ‘‘so extreme a 
course as that of ordering that every one of their 
ships, in every part of the United Kingdom, shall be 
laid up until a more reasonable state of things can 
be brought about than that at present existing.” 
The object of such a decision was stated to be the 
‘‘resolve to maintain freedom of contract, and to 
enable every man they employ to work on his own 
terms, without interference, whether he belongs to 
a union or not.” In defence of this threatening atti- 
tude of the Shipping Federation it was stated that 
‘*the members are finding themselves rapidly being 
driven to the necessity of taking so extreme a 
course,” ‘‘the only alternative” being ‘‘for them 
to simply hand over their vessels to the trade 
unions, and leave the latter to work them as they 
think fit.” Subsequent reports from other sources 
would seem to show that the startling announce- 
ment was, at least, an exaggeration, as ‘‘the imme- 
diate occurrence of a lock-out is not anticipated.” 
Whether the report was true, and the article 
written thereupon, was justifiable, may for the 
present be a matter of conjecture. The rumour 
might have been a sort of political kite-flying in 
order to} see which way the wind lay, a kind of 
feeler to ascertain the public pulse in case so ex- 
treme a course were adopted and persisted in. The 
Times, however, is by no means willing to allow 
that it was not justified in making its statement ; 
the truth of which, it says in its issue of yester- 
day, ‘‘we are ina position to reaffirm.” At the 
same time it points out that, ‘‘There is no reason 
for suggesting that such a procedure has been 
definitely adopted as a settled policy; and we 
expressly stated on Tuesday that it had not yet 
been finally decided upon.” Again, a meeting of 
the Sunderland Branch of the Shipping Federation 
was held last Wednesday, when it was stated that 
arrangements were being made for a general lock- 
out, should the sailors persist in a hostile attitude 
towards the Federation. 
Attention was called to the Shipping Federation 
when it was first instituted, when, indeed, it was 
first broached, in our Industrial Notes. The object 
of the federation was declared to be defence, not 
defiance ; for mutual protection against aggression, 
not for aggressive purposes. Attention was also 
called to the Federation of the Shipping Trades asa 
line of defence against the Shipowners’ Federation ; 
this body also declared that its object was defen- 
sive, not aggressive. The Shipping Federation, it 
was stated, represented a capital of eighty millions 
sterling, while the federation of the men repre- 
sented all the skilled trades connected with the 
shipping industry. These included the Boiler 
Makers and Iron Shipbuilders, the Amalga- 
mated Society of Engineers, the Steam Engine 
Makers, the Iron Moulders, the Shipwrights, 
the Carpenters and Joiners, the Associated Black- 
smiths, &c. Now it has so happened that none of 
these bodies have taken any action of such a 
character as to lead to any serious complications in 
the labour market during the last two years. As 
a rule their proceedings have been characterised by 
a prudence and moderation which have won 
for them the good opinion of their employers, and 
by many they have been complimented for 
their action and conduct. High wages have 
been exacted, doubtless, in the iron shipbuilding 
branches of trade ; but those high rates have been 





practically indorsed by the employers by their 





recent action in voluntarily withdrawing their 
notices for a reduction throughout the Clyde dis- 
trict, and in other shipbuilding centres. In the 
other industries directly and indirectly connected 
with the shipping trades, there has been almost a 
total absence of friction, considering the prosperous 
state of trade. 

Where then has the friction arisen? whence have 
the disturbing elements come? The Times supplies 
the answer. The bodies alluded to in the report 
and in the article are the Sailors and Firemen’s 
Union, the Dockers’ Union, the Carters’ Union, 
and others of that class. All these are of the ‘‘ two- 
year-old” class, new unions, conducted by new men, 
with all the enthusiasm of proselytes, and with all 
their inexperience. That the system of coercion, as 
practised by some of the new unions, has in many 
cases been intolerable, is admitted by the leaders 
and officials of the older unions. The latter have 
shown by their attitude of resistance that they do 
not support or justify such exactions and coercion. 
Many of the old and respected leaders have been 
abused and persecuted to an extent which is scarcely 
paralleled, even in the attitude assumed by the new 
leaders towards employers. There is still a 
healthy undercurrent at work, which will even- 
tually sober down the restless activity and 
overbearing conduct of -the spic-and-span new 
men, if it be allowed to operate; but any un- 
toward action of employers might altogether 
destroy its influence, and render nugatory its 
action. The great chieftains of industry must not 
lose their heads at this crisis. A little patience, 
and some tact, will tide over the difficuities which 
surround the labour question, and probably all will 
be the better for the temporary disturbance, if we 
can only manage to wait. That the resentment 
aroused against the conduct of the ‘‘new unionism,” 
as it is properly called, is justifiable, no one with 
any considerable knowledge of the facts, can for a 
moment doubt. But any course of conduct, such 
as that foreshadowed during the last two days, 
would not prove remedial, but the reverse. A 
declaration of war by capital would result in 
confederated action by the unions; the predis- 
posing causes which led to the declaration of 
war would be forgotten, with results dangerous, 
if not disastrous to British industry, in all its 
multifarious branches and departments. It would 
be a fight for the right of association, a right 
which can never more be denied to labour. 
The aim rather should be to guide it into peace- 
ful channels, not to attempt to dam up the 
inrushing stream, recruited by innumerable rivu- 
lets, fed from sources which are to be found in 
every industrial centre in the kingdom. Combina- 
tion cannot be crushed. The endeavour to do so 
was made for centuries. One by one, all the old 
laws levelled against it have been swept away; these 
cannot be revived. But the right of liberty exists, 
it is stronger to-day than ever it was, its mainte- 
nance is a necessity for all, and working men 
will not, as a rule, permit for long any infringe- 
ment of its principles. Freedom means the 
liberty either to combine, or not combine ; compul- 
sion, either to enforce combination, or abstain from 
combination, is tyranny. Here is our industrial 
safeguard. Employers will find that ‘‘ this system 
of coercion,” which they declare ‘‘is likely to 
attain proportions altogether intolerable,” has 
reached its limit; a reaction has already set in. 
Even the Sailors and Firemen’s Union, at their 
recent congress at Glasgow, declared that they 
would not tolerate the dockers’ interference with 
labour on the vessels which they man and work. 
Other incidents are occurring which tend to show 
that the reign of terror is coming to an end. Public 
sentiment went with the dockers when they sought 
to ameliorate their, condition by higher wages and 
better conditions of employment ; but the public 
sentiment will revolt against any system of ter- 
rorism, of tyranny, or of extravagant exactions, in 
whatever form they may be developed and exercised. 
And even strikes can seldom succeed when the 
sympathies of the public are strongly opposed to 
the objects in view. 

It is satisfactory to learn that no general lock- 
out, such as that announced, has been determined 
upon. It would be a national disaster. The men 
against whom, principally, it was aimed would not 
be the greatest sufferers. Numerous as are the 
dockers, the sailors and firemen on board our 
ships, the carters, and others, against whom the 
manifesto was directed, they form but a fraction of 
those who would be affected. All the engineering 
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and iron trades, the shipbuilding industries, the 
coal trades, and many others would be involved in 
one stupendous struggle. Besides which, the 
entire army of producers and consumers would 
suffer. All industry would be partially, some 
wholly, paralysed and shipping itself in its entirety 
would be endangered in the struggle that would 
ensue. The Shipping Federation can afford to 
give the pass-by to the vapourings of John Burns, 
and may rest assured that labour, in the concrete, is 
not anxious for the tug of war. If the responsible 
men at the head of this gigantic Federation of 
capital will only calmly wait, taking each case of 
coercion or undue exaction as it arises, and dealing 
with it as it merits and deserves, reason will assert 
itself in the counsels of the men. An opportunity 
offers itself for showing a magnanimous spirit. If 
employers will only remember that labour has its 
rights as well as its duties, intelligent workmen 
will frankly admit that labour has its duties as well 
as its rights. The two cannot be divorced. Their 
-full recognition is incumbent upon all, The peace 
of England, the prosperity of our trade, the well- 
being of our people, and the progress of our race 
alike demand that each and all shall be protected 
in the exercise of their undoubted rights to earn 
their own living and to add to their store without 
let or hindrance, so long as none infringes upon 
the rights of another. 


BOARD OF TRADE REGULATIONS FOR 
ELECTRIC SUPPLY COMPANIES. 

Tur Board of Trade have issued a set of regula- 
tions and conditions for securing the safety of the 
public, and for insuring a proper and sufficient 
supply of electric energy to the consumers situated 
in the district under the control of the Metropolitan 
Electric Supply Company. These regulations 
uppear to be chiefly compiled from the codes already 
issued governing the erection of underground and 
aérial wires, and provide very fully for the safety 
of the public. They recognise three kinds of 
supply : (1) low pressure, at or below 300 volts for 
continuous currents and the equivalent of 150 volts 
for alternating currents; (2) high pressure, not 
exceeding 3000 volts, or the equivalent of 3000 
volts, whether continuous or alternating ; (3) extra 
high pressure, exceeding 3000 volts. By the ex- 
pression ‘‘the equivalent of 150 volts,” applied to 
an alternating supply, is meant the pressure that 
will produce the same heating effect on a thin 
stretched wire as will be produced with a continuous 
supply under a pressure of 150 volts. In general 
the pressure is measured between any two con- 
ductors through which the supply is given, or be- 
tween any part of either conductor and the earth 
In the case of conductors laid in conduits,and classed 
as low pressure, there must not be a difference be- 
tween any conductor and earth of more than 300 
volts, or 150 volts if alternating, or between any 
two conductors of more than 500 volts, or 250 volts, 
if alternating. In general consumers are to have a 
low-pressure supply only, but on the joint applica- 
tion of the consumer and the undertaker, the Board 
of Trade may permit of a high-pressure supply for 
special purposes. The extra high-pressure supply 
can only be given to premises in the sole occupation 
of the undertakers, and then only with the written 
consent of the Board of Trade. 

Great pains are to be taken to insure safety with 
the high-pressure supply. Conductors placed above 
the surface of the ground, other than aérial con- 
ductors, are to be completely inclosed in brickwork, 
masonry, concrete, or metal, the latter being con- 
nected to earth. Where high-pressure mains are 
laid in subways, or in the same conduits with low- 
pressure conductors, they are to be inclosed in 
strong metal casing connected to earth. In all cases 
ample provision is to be made for the immediate 
escape to earth of all leakage from high-pressure 
mains, and it is not to be allowed to charge the 
surface of the ground, or to pass into adjacent low- 
pressure mains. These mains are not to be naked; 
they must be continuously insulated, and must 
show a resistance of 100,000 ohms per mile for 
every volt of pressure of supply. Over the entire 
circuit, including all devices for producing, con- 
suming, or measuring energy, connected to such 
circuit, the insulation resistance shall be such that 
should any part of the circuit be put to earth through 
a resistance of 2000 ohms, the leakage current shall 
not exceed 0.04 ampere in the case of continuous 
currents, or 0.02 ampére in the case of alternating 
currents. Transformers situated on consumers’ 








premises are to be completely inclosed in walls or 
metal casing connected to earth, and devices are to 
be provided for preventing the low-pressure wires 
being charged to high-pressure by leakage. 

Except in respect of the last of these provisions, 
the safety of the public has been considered most 
fully, and the convenience of the Metropolitan 
Electric Supply Company made to bow to it. That 
company is supplying alternate currents from most 
of its stations, and therefore the bulk of its work 
is being done under the more stringent part of 
these rules. Although compiled in the first instance 
by the Board of Trade, they were submitted to a 
committee of the Institution of Electrical Engineers, 
among which it is quite evident that the trans- 
former system had few friends. The degree of insu- 
lation demanded shows that the committee regarded 
alternate currents as something very akin to light- 
ning. As regards the last requirement, that consu- 
mers’ wires fed on the transformer system are to be 
provided with devices for preventing them being 
charged from the high-pressure wires, the safety 
of the consumer seems to have been lost sight of in 
the dread that is entertained in some quarters of an 
outbreak of fire resulting from earth contacts. The 
simplest method of avoiding this contingency would 
be to put the secondary circuit of the transformer 
to earth. Then if any leakage took place it would 
burn down the fuze and sever the connection in- 
stantly. But this arrangement is not allowed, and 
in place of it there must be used a very delicate 
instrument which makes contact with earth when 
charged to a certain potential. No doubt the con- 
nection of every subscribers’ circuit to earth would 
lower the insulation resistance of the entire circuit 
very sensibly, but it is possible to attach too much 
importance to this point. The safety of house- 
holders and their families who are obliged to touch 
the lamp fittings daily is better worth considering 
than that of the undertakers’ employés, who are 
perfectly cognisant of the risks they run and of the 
means to meet them. A device which allows the 
wires to be charged to a high potential before it 
comes into operation is not what one would desire 
in a house, 

Aérial conductors are to be kept at least 20 ft. 
from the ground ; at street crossings the height 
must be 35 ft., and no part of a building or erection, 
other than a support for the conductor, is to be 
approached within 7 ft., except when entered for 
the purpose of supply. The distance between the 
supports is not to exceed 200 ft.; when the direction 
is changed they are to be within 150 ft. of each 
other. In crossing a street the conductor is not 
to make an angle of less than 60 deg. with it. 
Precautions are to be taken against broken wires 
falling upon telegraph and telephone conductors. 
In addition, the electric-light wires are to be con- 
tinuously insulated with approved material of not 
less than jy in. of thickness. In cases where the 
extreme difference of potential in the circuit exceeds 
2000 volts, the thickness of insulation is not to be 
less, in inches or parts of an inch, than the 
number expressed by dividing the number of 
volts by 20,000. The insulation has to be further 
protected against abrasion. Such conductors are 
not to be allowed to carry their own weight in the 
spans, but are to be carried from suspending wires 
by non-metallic ligaments. The suspending wires 
are to be attached to the supports by insulators of 
high quality. As soonasan aérial conductor is per- 
manently put out of use it must be taken down. 
Default regarding any provisions relating to safety 
render the undertakers liable to a penalty not 
exceeding 101., and to a daily penalty not exceed- 
ing 10. 

These rules concerning aérial conductors seem to 
have been designed with a view of preventing their 
use. That is not a matter that will cause much 
regret to dwellers in the district of the Metro- 
politan Electric Supply Company. In country 
places, however, where the same stringent condi- 
tions are enforced, the cost of erecting wires that 
will satisfy the Board of 'T'rade is often prohibitory. 
The demand for a tenth of an inch insulation for 
2000 volts is likely to defeat itself, seeing that the 
best quality of vulcanised rubber is usually applied 
in a layer of only about half this thickness. The 
certain result is that an inferior porous covering 
will be used that will afford less security. We 


suppose that the depth of the covering has been 
fixed in some relation to the sparking distance in 
air, but it is difficult to see what connection there 
is between the two. 

Before supplying energy through any feeding, 





charging, or distributing main the undertakers must 
give a week’s notice to the County Council and the 
local authority. After the supply has been com- 
menced it must be maintained constantly at the 
standard pressure and equal to the demands of all 
consumers. Variations from the standard pres- 
sure, not exceeding 3 per cent. in a low-pressure 
supply and 2 per cent. in a high-pressure supply, 
will be permitted, so long as they do not recur so 
frequently as to cause unsteadiness in the supply. 
These limits of variation apply to the mains ; at the 
consumer’s terminals 4 per cent. variation is per- 
missible. Stoppages of supply can be made for one 
hour for purpose of testing ; for longer stoppages 
notice must be given. Default in obeying the regu- 
lations renders the undertakers liable to the penalty 
of 51, and to a daily penalty of 51. 





THE SERVE BOILER TUBES. 

In our issue of March 22, 1889 (page 288, vol. 
xlvii.), we gave a description of the Serve boiler 
tube. This, it will be remembered, differs from 
the ordinary boiler tube by having on the inside 
longitudinal ribs, which are calculated to afford 
additional absorbing surface to take up the heat 
from the products of combustion passing through 
the tube. This invention has been taken up by 
the firm of Messrs. John Brown and Co., Limited, 
of Sheffield, and during the present week a series 
of trials have been carried out at the Atlas Works 
of Messrs.. Brown, a number of prominent engi- 
neers, including representatives of the Admiralty, 
Lloyd’s, and foreign governments, having been 
invited to be present and check the results. 

The trials were commenced on Tuesday last, and 
for the purpose of carrying them out, two single- 
ended marine boilers, of the ordinary return tube 
type, had been erected in the works. These boilers 
are alike in all respects, except as regards the tubes, 
No. 1 being fitted with the Serve tubes and No. 2 
with ordinary smooth tubes. The difference in the 
boilers thus consisted in the area of tube-heating 
surface, this being measured inside the tubes and 
being in the case of boiler No. 1, inclusive of the 
area exposed to the escaping gases by the ribs of 
the Serve tubes. The following are the particulars 
of the boilers : 


No. 1. No. 2. 
Diameter of boilers ... 10 ft. 6 in. 10 ft. 6 in. 
Length e Sa .. 10 ft. 6 in. 10 ft. 6 in. 
Inside diameter of furnaces 
(two in each boiler 2ft.103in. 2 ft. 103 in. 
Total number of tubes : 126 126 
Outside diameter of all tubes 3} in. 3} in. 
Thickness of ordinary steam 
tubes as ‘vs din. din. 
Number of stay tubes 34 34 
Thickness of stay tubes 3 in. din. 
Length of furnaces and of all 
tubes, inside of boiler 7 ft. 64 in. 7 ft. 64 in. 
Heating surface of each 
ordinary tube... ... 10.42sq. ft. 5.95 sq. ft. 
Heating surface of each stay 
tube... ie es .. 10.42 sq. ft. 5.45 sq. ft. 
Total heating surface of 
tubes aie on .. 1312.9 sq. ft. 732.7 sq. ft. 
Area of grate surface - 31 sq. ft. 31 sq. ft. 
Heating surface of furnaces 135.5 sq. ft. 135.5 sq. ft. 
», surface of combus- 
tion chamber ss --  888q. ft. 88 sq. ft. 
Total heating surface of 
boilers - op ... 1536.4 sq. ft. 956.2 sq. ft. 
Proportion of grate to heat- 
1 in 49.56 ~=1 in 80.84 


ing surface ... 


Total tube area for passage 

of gases... as ... 802.36 sq. in. 852.18 sq. in. 
Widthof firebars, square bars 1 in. lin. 
Distance between firebars .. 4 in. 3 in. 
Funnel, rectangular section 4 ft. by 2 ft. 4 ft. by 2 ft. 
Height of funnel from top 

of combustion chamber ... 43 ft. 7 in. 43 ft. 7 in, 


Coal used, Nixon’s Navigation. 


The tubes are of steel in both cases. On Tues- 
day last two sets of trials were made, and it is to 
these alone that we propose making reference on 
the present occasion, postponing particulars of the 
later trials to a future issue. 

The morning was devoted to a comparative test of 
the two boilers when working with ‘‘induced accele- 
rated draught” on the Martin system; there being 
two fans working in the chimneys of the two boilers. 
The exhaustion in the uptake of each boiler was 
kept at about 14 in. of water. The following are 
the main features of the records of the observations 
taken on No. 1 boiler, which was fitted with the Serve 
tubes : Total coal consumed (Nixon’s Navigation), 
34 cwt. ; ash and cinders from ashpits, 3 qrs. 23 Ib. ; 


























Oct. 24, 1890.] 


ENGINEERING. 


491 








water evaporated, 32,500 lb. Duration of trial, 
three hours. 

In No. 2 boiler the following records were taken : 
Total coal consumed, 37 ewt.; ash and cinders from 
ashpit, 3 qr. 24 lb.; total water evaporated, 
31,000 lb. Duration of trial three hours. 

Temperatures were taken in the smokebox by 
means of an azotic gas pyrometer by Richard 
Brothers, of Paris. In No. 1 boiler (Serve tubes) 
the temperature was found to range between 
480 deg. and 495 deg. Cent. (or 896 deg. to 923 deg. 
Fahr.) ; whilst with plain tubes the readings varied 
between 675 deg. and 695 deg. Cent. (or 1247 deg. 
to 1283 deg. Fahr.) How far these figures are to 
be relied upon as indicating the absolute tem- 
po is a matter upon which those who are 

est acquainted with pyrometrical records would 
perhaps express most uncertainty ; but as the same 
instrument was used for both boilers, the figures 
may doubtless be taken as comparative. It 
will perhaps convey a clearer impression to the 
ordinary mind if we say that the figure ‘‘No. 2” 
painted on the smokebox front of the plain tube 
boiler was quite discoloured by the heat, whilst the 
‘*No. 1” sign of the Serve tube boiler, placed in a 
similar position, was as white as anything can 
remain for half an hour together in the ordinary 
Sheffield atmosphere. 

The steam produced during all the trials was 
blown to waste through the safety valves, which 
were unloaded, but there was a slight pressure in 
the boiler, alike in both cases. 

In the afternoon a second trial was made with 
each boiler, running with natural draught. The 
following are the records: In No. 1 boiler (Serve 
tube) 16 cwt. 0 qrs. 8 lb. of coal were burnt and 
18,209 lb. of water were evaporated, the ash 
being 2 qrs. 7 1b. ; whilst in No. 2 boiler 20 ewt. 
of coal were burnt and 20,100 lb. of water were 
evaporated, the ash being 2 qrs. 201b. The smoke- 
box temperature with No. 1 boiler ranged between 
390 deg. and 410 deg. Cent. (734 deg. to 770 deg. 
Fahr.); whilst with the plain tube boiler the 
readings ranged between 535 deg. and 565 deg. 
Cent. (995 deg. to 1049 deg. Fahr.). These trials 
also each lasted for three hours. 

The above trials may be looked on as pre- 
liminary to those which were made on the fol- 
lowing days and were of too short duration to 
be considered conclusive. It is but right to add, 
however, that everything appeared to be done 
to make the tests as fair and impartial as possible. 
The fires of both boilers were treated in the same 
manner, and were brought to the same condition, 
so far as one could judge, at the end. Each boiler 
had its own pair of feed tanks with independent 
service and connections, the measurement of the 
water being carried out in the usual way. 

How far the superiority shown of the Serve tube— 
a superiority very marked when working with accele- 
rated draught—will be maintained on a longer trial 
we shall be able to state in our next issue; in the 
mean time, it may be sufficient to state that the 
fact that there should be superiority is only in ac- 
cordance with what might be anticipated, arguing 
from well-known physical laws. 


THE BREWERS’ EXHIBITION. 

Tue annual exhibition of brewery appliances has 
been held during the past week at the Agricultural 
Hall, Islington, and there is perhaps a greater dis- 
play of objects of engineering interest than usual. 

In the entrance hall, Messrs. Pontifex and Wood, 
of Shoe-lane, London, have a large exhibit, the 
principal feature of which is a large icemaking 
plant on the ammonia absorption system. We have 
already illustrated and described this machine (see 
ENGINEERING, vol. xliii., page 293), but it may be 
useful if we recall here its principal features. A 
strong solution of ammonia is contained in a large 
horizontal vessel called the generator, in which it can 
be heated by means of steam coils, thus drawing the 
ammonia off, which passes into a vertical separator, 
whereit is freed from any water vapour which may be 
carried over with it. This vapour is condensed in 
this separator and falls back into the generator, 
From the top of the separator a pipe conveys the 
gas to a condenser, where the ammonia is cooled 
down and liquefies under its own pressure. The 
liquefied gas then passes to the cooler, where it re- 
evaporates, and in doing so cools down a strong 
solution of the brine which is kept flowing through 
a number of coils of wrought-iron pipe inside the 
cooler. The gas passes from the cooler to an 
absorber, where it is dissolved again in water and is 











pumped back in the generator, thus completing the 
cycle. Amongst the other exhibits of this firm we 
may note anew automatic injector of American 
origin, which, however, it would be difficult to 
describe without engravings. 

As usual there is a fine display of gas engines. 
Messrs. Crossley, of Manchester, have tive of their 
Otto engines in different parts of the building, and 
exhibit on their stand a 7 horse-power engine of 
their latest type, but which, as will easily be un- 
derstood from the perfection to which Messrs. 
Crossley had already brought this engine, contains 
no novelties. Messrs. S. Griffin and Co., of the 
Kingston Iron Works, Bath, exhibit an interesting 
novelty in the shape of a portable petroleum engine. 
This engine is supported on four wheels, and 
provided with shafts by which it can be easily 
hauled from place to place. The engine, of the 
well-known Griflin type, but single-acting only, is of 
2 horse-power nominal, but gives 4 horse-power 
on the brake. The oil, which isa rectified petroleum, 
is carried in a tank fixed to the framing, and is 
gasified before passing to the engine. This is 
accomplished as follows: A small air pump driven 
by the engine forces air down a pipe which passes 
through the centre of the exhaust pipe from the 
engine, so that the air is heated in its passage. 
The pipe leads to a number of very fine jets, 
beneath the surface of the oil in a vessel named 
the generator, and the air passing through these 
becomes mixed with a hydro-carbon vapour, 
forming a fixed and insoluble gas which can be 
stored in a gasometer for several days with but 
little alteration in its composition. This gas is 
used for driving the engine in the ordinary way. 
The total weight of the machine exhibited is 
15 ewt. 

Another novelty at the show is the Trent gas 
engine manufactured by the Trent Gas Engine 
Company, Limited, New Basford, Nottingham. 
In this engine the cylinder is more than double the 
length of the stroke. Its back end forms the 
working chamber, whilst the front is bored out to 
a larger diameter, forming a chamber in which 
works a second piston. The two pistons are con- 
nected together by a trunk. The charge of air and 
gas is drawn into the annular chamber between the 
two pistons, the trunk, and the enlarged part of the 
cylinder, as the engine makes its outward stroke. 
On the return stroke the charge is compressed into 
a separate explosion chamber, where it is fired 
when the engine reaches the end of its stroke. A 
port communicates between this chamber and the 
back end of the cylinder, thus allowing the pressure 
of the fired gases to be communicated to the piston 
of the engine. It will be seen that there is thus an 
impulse at every revolution. 

The British Gas Engine and Engineering Com- 
pany, Limited, show two of their Atkinson’s cycle 
engines. No changes have been made in these 
engines since our last notice, but in the mean time 
Mr. Atkinson has been awarded the gold medal of 
the Franklin Institute for his invention. Other gas 
engines shown are the Stockport gas engine and 
the Griffin engine, ordinary type. 

Probably the most striking novelty in the Exhi- 
bition is the ‘‘steam loop,” a model of which is 
shown in action at the stand of Messrs. Ramsden 
and Son, of 177, Kingsland-road, London. This 
remarkable piece of apparatus is of American 
origin, and was fully described in our issue of 
June 13 last. For the benefit of our readers who 
have not seen that description we may state that 
the object of the device is to supplant steam traps, 
over which the steam loop has the important ad- 
vantage that all the water collected is automatically 
returned to the boiler. The invention is peculiarly 
applicable to steam heating arrangements. The 
steam is taken from the boiler in the usual way to 
the heating coils. The far end of these coils, 
however, is connected with a vertical pipe of com- 
paratively small diameter, up which the steam 
passes, sweeping along with it all the water con- 
densed in the coils. At its top this pipe, which 
is known as the steam sweep, opens into a hori- 
zontal pipe, which is unclothed, and acts to a 
certain extent as a condenser. To the other end 
of this pipe is attached a pipe, or ‘‘drop-leg,” 
leading down to the boiler, which it enters 
below the water level. The whole of the water 
condensed in the system collects in this leg, and 
stands at a height above that of the water in the 
boiler, corresponding to the difference between the 
boiler pressure and that in the drop-leg. As fresh 
water passes into the top of this leg, that at the 





bottom of it passes back into the boiler to be re- 
evaporated. The method can, of course, be applied 
to draining any system of steam pipes whatever. 

Mr. A. L. G. Dehne, of Halle-on-Saale, Ger- 
many, exhibits a filter press, specially designed for 
separating beer from yeast. The machine shown is 
a large one, containing thirty presses, and seemed 
to do its work very effectually. The mechanical 
details also appear to be well thought out. 

Mr. Maskelyne, of the Egyptain Hall, Piccadilly, 
exhibits a new typewriter, which as was only to be 
expected from Mr. Maskelyne’s well-known me- 
chanical ability, is an exceptionally neat little 
machine, and has some novel and valuable features. 
Amongst these we may mention the differential 
spacing. In most machines long and short letters 
are spaced alike, and hence for instance the ems of 
an ordinary typewriter have to be very much 
shortened in length. In Mr. Maskelyne’s machine 
all letters are spaced as in ordinary printing, thus 
much improving the appearance of the work. 

Ths Sphincter Grip Armoured Hose Company, 
Limited, of 9, Moorfields, London, exhibit some 
remarkable specimens of their speciality in the 
shape of some lengths of 12-in. hose. Each length 
is 8 ft. long, and is fitted with iron flanges which 
are secured to the hose by strong metal clamps. The 
hose is armoured with a spiral of hard rolled steel 
rod 4 in. in diameter, wrapped round each length 
from end to end. The pitch of the spiral is 14 in., 
and 270 ft. of the rod are required for each length 
of the hose. Such lengths as this of the rod could 
not be procured, but the difficulty was got over by 
electrically welding two lengths together. Ordinary 
welding failed to give satisfactory results. The 
strength of this hose is remarkable, as it -will with- 
— an internal pressure of 2 tons per square 
inch. 

Messrs. Hindley and Co. exhibit a number of 
small engines of neat design and good workman- 
ship. Amongst the minor exhibits we may 
mention a new mechanical lubricator for oiling 
cylinders which is exhibited by Messrs. Harvey, 
Graham, and Co., of 10, Bush-lane, Cannon-street, 
London, E.C. Another interesting exhibit is the 
tubular smoke-consuming firebar shown by Messrs. 
Caddy and Co., of the Daybrook Foundry, Notting- 
ham. These firebars are cast round a flattened 
wrought-iron tube, and are deeply chilled on their 
upper surface. The tubes forin a passage for air 
from the front of the furnace to behind the bridge, 
and thus tend to prevent the formation of smoke. 
The flow of air also keeps the bars cool, thus pro- 
longing their life, and, the makers claim, checking 
clinkering. 

There are a number of other minor exhibits of 
considerable interest, but want of space prevents 
us referring to them. 





ARMOUR-PLATE TRIALS IN AMERICA. 

In recent issues* we have given the results of 
the recent trials of armour-plates in America, up to 
the conclusion of the 6-in. gun tests. These trials 
have now been completed by an 8-in. shot at the 
centre of each plate. It will be remembered that 
the United States Government advertised several 
months ago, inviting competition from the manu- 
facturers of armour, both in the United States and 
abroad, and specifying the conditions of the trial. 
These were, in brief, that competing firms should 
supply a plate of armour, such as they were in the 
habit of making for actual use aboard ships, of the 
following dimensions: 8 ft. high by 6 ft. wide by 
104 in. thick. These plates were to be supported 
by backings exactly similar in each case, and were tu 
be submitted to five shots from an American 6-in. 
breechloading high-powered gun, one shot being in 
the centre of the plate, the other four being placed 
in the corners of a rectangle 4 ft. high by 2 ft. wide, 
equidistant from the centre. When the competition 
was closed it was found that no American manufac- 
turers were prepared to compete, and the only 
plates represented were two sent by Schneider and 
Co., of Creusét, France, and one by Cammell and 
Co., of Sheftield, England. One of the Schneider 
plates was all steel, containing a very sinall amount 
of carbon, and the other was an alloy of steel with 
something less than 5 per cent. of nickel. The 
Cammell plate was compound armour of hard steel 
on wrought iron, such as has been produced by that 
firm for the British and for some Continental 
Governments. 

It was the intention to place these targets at a 





* See pages 380 and 402 ante. 
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Fig. 6. 


distance of 30 ft. from the muzzle of the gun, but | postponement was had until the following Monday 
when they had been set up, owing to the use of a/ to bring this gun into position. 

gun of somewhat unusual length, the distance from| The gun used on the first day was a 6-in. breech- 
the muzzle to the plates was only 28 ft. The plates | loading high-powered rifle of 35 calibres in length. 
were backed, as shown in the accompanying illus-| The charge was 44} lb. of powder, giving a striking 
tration, Fig. 1, with 3 ft. of oak and heavy struts| velocity of 2075 ft. per second. The projectile 
bearing against upright pieces of 12-in. oak, with a | used was a Holtzer chrome steel shell, 17 in. long, 
mound of rammed earth over the greater part of | weighing 100 lb., and having a striking energy of 
the struts. about 3350 foot-tons. 

Following the original plan, the four shots in the| The effect of the four shots upon the all-steel 
corners of the rectangle were fired from the 6-in. | target on the first day was merely local. Each 
gun on Thursday, September 18. The Secretary of | shot penetrated entirely through the steel, as we 
the Navy then decided to complete the trial by | have already explained. No cracks resulted from 
firing the centre shot from an 8-in. gun, and a | any of these shots, 
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The first shot in the lower right-hand corner of 
the Schneider nickel-steel plate, Fig. 3, penetrated 
wholly through the plate and broke into pieces ; it 
caused no cracks whatever. The second shot on 
this plate, in the lower left-hand corner, penetrated 
4} in. beyond the further side and remained in the 
hole, protruding a little over 2 in. from the front 
face. The third shot, in the upper right-hand 
corner, resulted almost exactly as did No. 2, except 
that it penetrated about 1 in. further. Shot No. 4, 
in the upper left-hand corner, pierced through the 
plate, and the projectile broke up. 

Shot No. 1 on the Cammell plate (Fig. 5), in the 
lower right-hand corner, pierced the target com- 
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pletely, leaving a ragged hole shaped like a soup 
dish, about 3 in. deep in the face, while the rear 
end of the projectile was 214 in. from the face of 
the plate, showing that it had gone 10 in. beyond 
the further side. There were no indications of 
injury to the backing, except one bolt driven well 
to the rear. Three large cracks were seen in the 
plate, two of them extending upwards and one 
down as faras the lower edge. The second shot 
struck in the lower left-hand corner, and, as in the 
case of the first shot, fragments of the plate flew 
more than 100 yards to the rear. The projectile 
broke up, but the head passed far beyond the 
further side of the plate. The cracks previously 
made were now greatly enlarged, and the steel face 
on the lower right-hand side of the target was 
largely broken away. Several large pieces bulged 
out to the front, like veneer scaling from furniture, 
varying in thickness from 1 in. to 24 in. Many 
other cracks appeared in the bottom of the target 
extending to both edges and the bottom. Shot 
No. 3, in the upper right-hand corner, pierced 
entirely through the target and set fire to the back- 
ing. The depth of the hole from the face was 
2? in. As in the case of the first shot, there were 
many large cracks in the upper half of the plate and 
much scaling of the steel veneer. Shot No. 4, in 
the upper left-hand corner, was broken into two 
pieces. About a quarter of the projectile was found 
immediately behind the backing ; the remainder, 
after passing through the backing, took a slightly 
rising direction and buried itself several feet deep 
in the hill about 100 ft. behind the target. The 
upper part of the plate was somewhat more wrecked 
than was the case with the lower part, and the 
cracks between the upper and lower projectile holes 
were considerably enlarged. 

The trial so far had taken place between 11 o’clock 
and half-past three, and there would have been 
ample time for the fifth shot on each target that 
day. Owing to the necessity of bringing up and 
mounting an 8-in. gun in place of the 6 in., a post- 
ponement was taken for four days. 

On Monday, September 22, the fifth shot was 
delivered on each target, a standard 8-in. breech- 
loading rifled navy gun being used. The projectiles 
for this gun were manufactured by Firth and Co., 
of Sheffield, England, by the Firminy process. 
They weighed 210 lb.-—40 lb. lighter than the 
standard shell of the 8-in. gun. The charge of 
powder was reduced to 851b., giving a striking 
velocity of 1850 ft. a second, and a striking energy 
of about 5500 foot-tons. 

The effect of the shot in the centre of the all- 
steel plate is further shown in Fig. 2. The shell 
itself was broken into three pieces, all of which 
were ejected from the hole, which was 16 in. deep. 
Following the invitation accorded by the corner 
shots, cracks extended from the centre through the 
corner punctures to the limits of the plate, making 
an almost regular letter X. Probably these cracks 
extended entirely through the plate. 

The centre shot against the nickel-steel plate 
broke up into very small pieces, except the head, 
which remained imbedded in the plate, through which 
it penetrated 3in. or 4in., as shown in Fig. 4. 
There was no crack whatever made by this shot. 

Owing to the condition of the Cammell plate it 
had been thought probable that the 8-in. gun would 
not be used against it for fear of injury to the gun 
by flying fragments. Having made a very careful 
and effective protection for the chase of the gun, 
however, Secretary Tracy ordered the fifth shot 
delivered on the Cammell plate. The projectile 
sent a shower of fragments flying many hundred 
feet backward, some of them of large size. One 
piece narrowly missed breaking up the muzzle of 
the gun. A ragged hole, somewhat larger in dia- 
meter than the projectile, extended entirely through 
the plate and backing, and the steel face of the 
target was almost wholly torn off. Strips about 
6 in. wide extended down each side, but otherwise 
the steel was completely knocked away. The pro- 
jectile passed through the backing and through one 
of the 12-ft. struts and penetrated 15 ft., with a 
rising direction, into the earth. When found its 
axis was pointing at an angle of about 45 deg. 
from the vertical, back toward the gun, and the 
projectile was practically uninjured. Fig. 6 shows 
the state of some of the projectiles when found. 
They are marked N, C, and § accordingly, as they 
were fired against the nickel, compound, or steel 
plates. The numbers denote the rounds, one round 
being fired at each plate in succession. 

In view of the results the United States Navy 





Department has decided to adopt the nickel- 
steel alloy for the armour of its new battle- 
ships. Evidence of this intention is given in the 
appropriation by Congress of 1,000,000 dols. for 
the purchase of nickel ore. It was plainly stated 
in both the Senate and the House that the Govern- 
ment considered this appropriation a naval neces- 
sity, and it was, therefore, rushed through both 
Houses without the least opposition, even from the 
most celebrated economic objectors in the opposition 
party of the Lower House. 

Although nickel is a metal very commonly used, 
it is not produced in very great quantities. Only 
twenty years ago the whole production of the world 
was about 600 tons, and the price in Great Britain 
was lls. a pound. The present price is about 
2s. 6d., and the reduction has been due to the dis- 
covery of nickel ore in New Caledonia, where the 
present output averages about 900 tons a year. 
Recent discoveries of nickel ore have been made in 
the United States and Canada, the largest deposits 
being found at Sudbury, Canada, a mine owned 
principally by Ohio people. It is to this supply 
that the United States Government will probably 
turn for the purchase of its ore under the recent 
appropriation, since it is expected that it can there 
be mined for about 1s. a pound, The ore is placed 
on the free list of the M‘Kinlay Tariff Bill, and it 
will probably be smelted and refined by the Bethle- 
hem Works in Pennsylvania, which have a contract 
for the steel armour to be used on several of the 
American battleships. 

Although this money has been voted we shall 
be surprised if the American Government rush into 
the manufacture of nickel-steel plates without 
further trials. No doubt this plate behaved splen- 
didly, but no prudent person would mould a policy 
involving the spending of tens of thousands of 
pounds on a single test. The compound plate wasa 
failure, but in other trials it has given much better 
results, and it would be as unwise to condemn 
it on this single instance as to adopt its rival. We 
are not seeking to decry the nickel plate ; possibly 
every plate will turn out as good as the one tested, 
but this is a matter that ought to be proved, and 
not to be assumed on the strength of this isolated 
experiment. 








NOTES. 
Battoons ror Nava Pourrosss. 

Durine the month of August last the Mediter- 
ranean fleet of the French Navy was supplied 
with a captive balloon for the purpose of recon- 
noitring. The balloon was constructed at the 
military balloon works at Calais Meudon, and has 
a capacity of 11,300 cubic feet. It is inflated 
with hydrogen, which is carried in reservoirs under 
a pressure of 100 atmospheres. A tail rope 130 ft. 
long, which for lightness is best made of silk, 
serves to connect the balloon with a ship of the 
fleet. A number of ascents have been made with 
the balloon from the armour-clad Formidable, the 
tail rope being connected to the top of one of the 
military masts. Many officers of the vessel have 
made ascents and are unanimous in their praise of 
the apparatus. Onaclear day all important objects 
within a radius of 18 to 24 miles can be clearly 
distinguished. Another important point is that 
the waters of the sea when observed from a con- 
siderable altitude are singularly clear, and the 
details of the bottom were in some of the ascents 
clearly distinguishable, even at depths of 80 ft. 
This peculiarity allowed an observer in the balloon 
to follow the movements of the submarine boat 
Gymnote, during its recent trials, without losing 
sight of it for a single instant, whatever its depth 
of immersion. The balloons used are very stoutly 
constructed, and in September last one was towed 
at a speed of 10$ knots per hour for a distance of 
21 knots by the torpedo boat Audacieux without 
suffering the slightest damage. We may remark in 
conclusion, that Germany has also adopted balloons 
for naval purposes, andduring the recent manceuvres 
at Wilhelmshaven, one of these was used from the 
warship Mars for reconnoitring. 


TRIPLE-SCREW CRUISER FOR AMERICAN Navy. 

Messrs. Cramp, of Philadelphia, have just agreed 
to construct for the American Navy and to deliver 
within three years, a protected cruiser or commerce 
destroyer, capable of driving from the sea or 
destroying the swiftest passenger steamer afloat, 
and the sum to be paid is 550,0001., exclusive of 
armament. The distinctive feature of this vessel 
is that she will have three screws, each driven by 





separate sets of triple-expansion engines. The 
design is regarded, according to one of the leading 
American journals, as representing a stage in 
marine engineering ‘‘more ambitious” than was 
even hoped for by the ‘‘ strongest advocates of our 
so-called new navy.” More need not be said by 
way of comment. Each set of engines is to be in 
separate compartments. The engine driving the 
midship propeller will be placed abaft the other 
two, which will stand in the same relationship as in 
a twin-screw steamer. With eight double and two 
single-ended boilers, giving a heating surface of 
43,272 square feet, with a grate area of 1285 square 
feet, the engines under forced draught are expected 
to attain 129 revolutions, and collectively to indi- 
cate 21,000 indicated horse-power, and the speed is 
to be 21 knots on a four hours’ run. For each 
quarter knot in excess the builders are to get 
10,0001., and for every quarter knot under guarantee 
they forfeit 5000/. The outboard screws are to be 
13 ft. 9 in. in diameter, and the centre screw 12 ft. 
The latter will occupy the usual position in a single- 
screw steamer, while the remaining twin screws 
will be at a slightly higher level, the shafts being 
inclined upwards from the engines to the propeller. 
The low-pressure cylinders are forward in the twin 
engines, but aft in the centre engine. The length 
of the vessel, it may be added, is 400 ft. on load 
line ; beam, 58 ft. ; mean draught, 23 ft. ; displace- 
ment, 7400 tons. The coefticient of displacement 
is given as 0.485. At the same time Messrs. 
Cramp have secured the contract for a battleship, 
the price being rather over 600,000/., while the 
Union Works have been offered the order for a 
sister battleship at 640,000/. The details of these 
battleships were given in our issue of August 15 
last, page 199 ante. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 9, 1890. 

Now that the Tariff question is settled in favour of 
higher duties, the whole country is in an attitude of 
expectation, so to — to observe its workings and 
results. An upward tendency has already shown itself 
in some things. The Republican party has passed this 
Act for political capital primarily, and for the good 
of the country secondly. The manufacturing interests 
applaud the action of Congress. The duty of 2,4 cents 
per pound of tin plates and terne plate will start up 
that industry ; that duty will take place on July 1, 
1891, and until that time the old rate of 1 cent per 
pound will continue. The high duties will last, unless 
repealed, until October 1, 1597. It was rumoured 
that a mill would be built at or near Baltimore, with a 
capital of 5,000,000 dols., but the rumour cannot be 
verified. The new tariff duties on cotton ties will 
exclude foreign ties from the south, and mills will be 
erected as soon as possible to supply the demand for 
the cotton planters. Wire rods are also amply pro- 
tected ; under the old law of 1883, the duty was ,°,ths 
of 1 cent per pound on rods not smaller than No. 5 
wire gauge. The new law extends protection to rods 
not smaller than No. 6. The duty on all kinds of iron 
and steel rails is reduced from 17 dols. to 13.34 dols. 
per ton ; on structural iron and steel the duty has been 
reduced from 28 dols. per ton to 20.16 dols. ; billets 
and slabs are not properly protected to exclude im- 
portations. The iron trade is in a healthy condition in 
all sections of the country. The members of tne British 
Iron and Steel Institute are in this city at present, 
and are being entertained according to Philadelphia’s 
custom. They will proceed from here to Pittsburg, 
354 miles, and from thence to Chicago, some 800 miles ; 
from Chicago the party will divide, one remaining in 
the north-west, the other travelling from 700 to 800 
miles to the southward, including the iron regions of 
Tennessee and Alabama. The Government has just 
awarded to the Cramp shipbuilding firm of this city 
the contract for the construction of three Government 
vessels, to cost 8,000,000 dols. A large amount of 
work is now being given out by companies engaged in 
the erection of manufacturing plants of one kind or 
another. The National Transit Manag id is pushing 
the construction of an oil pipe line from the West 
Virginia oilfields to New York. It will be controlled 
by the Standard Company. Those who are interested 
in aluminium have heard, not without surprise, that a 
firm in Cleveland, Ohio, is prepared to furnish that 
metal at 1 dol. per pound. A Pittsburg company 
has been furnishing it at 2 dols. for a year past. The 
bridge builders throughout the country are crowded 
with work, and the coming winter will be an 
exceptionally busy one with them. The manu- 
facturers of steel billets report no falling off in 
demands. A great deal of plate iron is being called 
for. The locomotive builders are obliged to run night 
and day in some of their departments. The railway 
companies between New York and Chicago, and west 
of it, are finding an urgent demand for all their avail- 
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able rolling stock. The situation of the iron trade has 
decidedly improved within the past week or two. 


October 14, 1890. 

A large amount of steel rail business is held in 
advance on account of the refusal of makers to accept 
business at 29 dols. = ton. The lowest business 
of which any knowledge is had is done at 30 dols. 
Contracts have just been closed for a great steel plant 
to be located at Tredegar, Alabama. Three furnaces 
will be built 117 ft. high, 26 ft. at base. The purpose 
is to convert the entire product into some kind of 
finished material or another. The company owns 
splendid iron property regen de when the mills are 
in operation 3000 hands will be employed. Brick- 
works are being put up to turn out bricks at the rate 
of 25,000 per day. Rapid as hag been the industrial 
growth it is probable that still greater progress will be 
made next year. A number of additional glass fur- 
naces have been projected. The southern railroads 
are all doing a good business. Heavy investments are 
contemplated during the coming winter. Heretofore 
the south has been content to supply raw material to 
be turned into manufactured seudashe elsewhere. It 
supplies the world with cotton, and until recently has 
bought ali its cotton goods. It has been turning out 
immense quantities of iron and steel to be worked up 
elsewhere, but now steps arebeing taken to manufacture 
crude ironand steelintofinished products. A host of new 
industries are springing up there. Railroads are being 
built. Machine shops are wanted. A great deal of new 
land is being opened up for cotton and farming pur- 
poses. Our makers of machinery of all kinds are 
receiving heavy orders for winter delivery. There 
are rumours of trouble on several railroads. The 
president of a western road found it advisable to yield 
to the demands of the employés. The employés of 
the New York, Lake Erie, and Western recently made 
demands, numbering in all eighty-three, relating to 
various minute regulations. he demands were re- 
fused. Railroad earnings, this year, so far, are about 
10 per cent. in excess of last year’s earnings in gross. 
The work of railroad reorganisatian still continues, and 
the belief is growing that there will be a great deal of 
new railroad undertaking next spring. The iron trade 
continues quite active, and all branches of it. 
All indications point to a steady and active 
winter. Numerous large enterprises are now coming 
to the front, such as bridge building, the erection of 
large warehouses, the construction of terminal railroad 
facilities, and the execution of a great deal of tunnel 
work. In financial matters there is more or less of 
unrest. The action of the Government in the libera- 
tion of funds has had only a temporary effect. The 
business interests of the country are beginning to 
recognise the fact that a larger volume of currency 
is a necessity. The banking interests are not able 
to meet all the demands for funds, and in consequence 
there is more or less stringency prevailing. The 
attention of Congress will be called to this danger, 
but as Congress is dominated by the banking and 


railroad interests, it is not very likely the proper |G, } 


steps will be taken for the relief of the country. 
This is a feature of American affairs which 
British investors would do well to keep track 
of. Serious depressions and losses have occurred at 
frequent intervals, simply because of the sudden lock- 
ing up of money in order that it might be loaned out 
at extraordinary rates of interest. These sudden con- 
tractions of loans in legitimate channels are very de- 
structive to manufacturing enterprises. Business men 
fear that unless wise steps are taken in time, con- 
ditions will arise that will be impossible to make 
settlements. The Government continues to be a large 
purchaser of silver, and it is the intention of the 
Secretary of the Treasury to lend his assistance as far 
as it is possible and may be needed. 








SHIPYARD MACHINE TOOLS. 
To THE Eprror oF ENGINEERING. 

Sir,—In your issue of October 17, the ‘‘ Writer on Ship- 

ard Machine Tools” speaks of the deterioration of cast 
iron through long and severe use, &c. The failure of 
punching machine frames to sand teenie work is, in my 
experience, more reasonably to be ascribed to faulty 
design than to fair play. Certain tools submitted to re- 
peated strains do give out, and increase of metal in the 
supposed weak parts sometimes adds nothing to the 
length of life. A few examples may be useful. A screw 
press for forcing car wheels on to thei: axles stands con- 
stant hard use for many years, while the cylinder upright 
of an hydraulic wheel press fails in a few years, even if 
made much stronger seemingly than the frame or upright 
of the screw press, both on the same work. 

After ringing all the changes in modification of form 
and peculiar methods of founding as applied to casting 
heavy guns with no marked gain, the simple expedient 
of lining the cylinder with copper to prevent the water 
finding its way into the cast iron, made the hydraulic 
press as long-lived as the screw press. 

Punching machines used on bridgework and in ship- 
yards have the same short life, due not so much to fair 
work, but to fault in design. T was lead to consider this 


matter of design from the accidental breaking of a cast- 
steel frame for a portable hydraulic rivetting machine. 





The metal used in this case had the specified tensile 
strength and the ductility and rage | required, as was 
roved by abundant tests made of the broken pieces. 


n used one might have expected some 


ad cast iron 


such result from the well-known want of any fixed elastic 
limit in cast iron. 

The form of the beam as first made is shown in a pen 
sketch herewith, giving one end of the frame; the fracture 
occurring through the line A B under a strain not nearly 





up to its required work. It will be observed that the shape 
is like many of the punching machines in use, and may 
be described as a horseshoe form of eye beam section. 

Believing that the shape alone had to do with the 
weakness a second casting was ordered, the pattern being 
altered only so far as to fill up the beam at both of the 
ends so that the straight eye beam upon which the cy- 
linder was made adjustable, butted on to solid masses of 
steel, the solid section beginning at the end of the 
straight beam say at C D. This new casting was tested to 
over double its working strain and has been in use for a 
number of years. 

This experience led us to look carefully into the form of 
the punching machine frames, and we came to the con- 
clusion that the weakness was in the shape. A model- 
made horseshoe form with a heavy tension member and 
a lighter compression member back of it, but with no 
connecting a was submitted to strain to show that to 
yield the compression member must recede from the ten- 
sion, indicating a strong tensile strain enough to start the 
rupture in the web was the secret of the break in the 
rivetter frame. This possible extension of the web was 
avoided by making the two overhanging ends solid, 
pulling on the tensile member and reacting on the upper 
side of the beam, causing it to bend as if loaded in the 
middle, or rather as if loaded uniformly over its length. 

From this experiment we were led to change the 
position of the metal in our box frames for punching 
machines, obtaining greater strength and longer life, 
with the same weight of metal. This experience may 
prove of use to designers of heavy machine tools. 

Very respectfully, 
CoLEMAN SELLERS, E.D., 

October 18, 1890, Formerly of Wa. SELLERS AND Co. 








THE THERMODYNAMICS OF THE AUTO- 
MATIC VACUUM BRAKE. 
To THE EpitorR OF ENGINEERING. 
Srr,—Judging by the way Mr. Clement E. Stretton 
.K., has, throughout the above discussion, dogged 
Messrs. Archbutt and Deeley with his account of the 
deplorable Carlisle accident, one would think these 

entlemen must be responsible for the accident, and that 

e wanted to haunt them in the good old ghost-story 
style, by bringing before them at every turn a picture of 
the ‘‘dead bodies.” Mr. Stretton mentions the dead 
bodies as if it were necessary to have them to prove that 
there had been an accident. 

Mr. Stretton accuses Messrs. Archbutt and Deeley of 
evading the important points in the discussion, and asks 
once more the same old question, ‘Does the vacuum brake 
freeze up and become useless in winter, or does it not? 
I think if any one has left the real point of this discussion, 
Mr. Stretton has, and he can surely never have read the 
original articles, or he would not require to put the above 
question. I wonder how often Mr. Stretton wants Messrs. 
Archbutt and Deeley to state their contentions; have they 
not more than once stated clearly that they do not deny 
that the brake has been frozen, and above all, has not the 
object of their articles been to indicate the true prime 
cause of the freezing, and point out a remedy? 

After that, what does Mr. Stretton want? He speaks 
about a “reliable” brake. Mr. Editor, if you would 
allow me, I think I could show in a future issue of ENer- 
NEERING that the automatic vacuum brake is far and away 
more reliable than its most formidable rival in this 
country. 

I was very sorry indeed to notice that Professor Elliott 
had, in his last letter, stooped to the girl of-seven mode 
of discussion, that of attempting to make fun of his 
opponents. I am, yours, &e., 

ctober 11, 1890. R. GS. 





To THE Eprror or ENGINEERING. 

Str,—We are sorry to find that Professor Elliott in his 
letter of October 7 has abandoned the lofty tone of his 
previous communication, and has adopted a style which 
is ‘‘ not calculated to raise the level of the discussion of 
the brake question.” We have searched in vain through- 
out his letter for any serious attempt to reply to our 
criticisms, which were plainly put and ought to be met 
by direct answers ; if Professor Elliott can substantiate 
the assumptions upon which his perro J is based, let 
him do so, for if he does not it is evident he cannot, and 
the whole of his argument falls to the ground. 





In his letter of August 26 Professor Elliott stated that 
‘*when a vacuum-fitted train experiences a shower, passes 
through a zone of Scotch mist, or is continuously soaked 
during a wet day, inward air leakage is not only satu- 
rated with moisture, but of necessity mechanically carries 
and sucks into the apparatus a large proportion of sus- 


— moisture, say 10 or 20 per cent. on occasion. 
nder these circumstances, not only does moisture 
rapidly accumulate, but, as I shall presently show, the 
temperature of the partial vacuum falls considerably 
below that of the external air.” In reply to this we 
showed that nothing like even 1 per cent. of suspended 
moisture, calculated on the total weight of the atmo- 
sphere, could exist in the air except in a perfect deluge of 
rain, and we asked Professor Elliott for the authority 
upon which he based his estimate of 10 or 20 per cent. 
In the absence of a reply, we must again ask him either 
to quote his authority or to state the reasons which led 
him to make such an exaggerated estimate. He says, 
“capillary attraction is one of the forces brought into 
play ;” something more than this bald statement is 
needed, and we shall be glad to have an explana- 
tion of the exact manner in which superficial ten- 
sion and superficial energy, or, as he puts it, ‘‘capil- 
lary attraction,” produces the wonderful effect of making 
the moisture suspended in the air in misty or rainy 
weather amount to forty times the weight of the total 
vapour of water in the atmosphere. This is the crucial 
point of the whole matter between us; for Dr. Elliott has 
said in his letter of August 26, that ‘‘if the air contain 
less moisture of surpersaturation” (meaning suspended 
moisture) “‘than 1 or 2 per cent., the temperature of 
the partial vacuum will fall below that of the external 
air; but in the last case no moisture will accumulate.” 
If Dr. Elliott fails to prove, and he has so far brought no 
shred of evidence to prove that the suspended moisture 
ever exceeds even 1 per cent. of the total weight of the 
atmosphere, then, by his own showing, our contention 
that no atmospheric moisture can accumulate in the brake 
apparatus is the correct one. For the present, we are 
justified in concluding that Professor Elliott’s estimate of 
10 or 20 per cent. was based upon no better foundation 
than mere guesswork, and that too of a hasty and _reck- 
less kind, which is greatly to be deprecated, considering 
the unfounded prejudices and fears which his remarks 
about “ill-fated trains,” &c., are calculated to produce in 
the public mind. 

Another point to which we drew attention had refer- 
ence to the great heat capacity of the brake apparatus, 
some 3000 times that of the contained air which 1s in close 
contact with it. Not only, therefore, must the internal 
air be lowered in temperature ; but the metallic pipes 
and other parts of the apparatus, which take up heat 
from the external atmosphere, must also be reduced in 
temperature to at least the freezing point, before ice 
could collect on the metallic surfaces, even if it were to 
be formed as a cloud of ice in the air. This is a point of 
— practical importance which is entirely ignored by 

rofessor Elliott in his last letter. 

A third point had reference to the locality of the 
leakage area, whick is, as we showed, for the most part 
beneath the coaches and shielded from rain. This fact, 
also of great practical importance, is ignored by Professor 
Elliott. 

_ By so greatly overestimating the suspended moisture 
in wet air, he fails to realise the fact that the great 
dryness of the leakage air, and its consequent capacity 
for moisture, renders the accumulation of water and for- 
mation of ice from atmospheric sources impossible . This 
is shown by the last paragraph in his letter, which we 
cannot avoid quoting in full to make the point clear : 
‘** Messrs. Archbutt and Deeley say, ‘Suppose the air on 
entering were saturated with vapour at 40 deg. Fahr., and 
that it contained a quantity of mist equal to 50 per cent. 
of the weight of vapour, no moisture could accumulate 
within the brake unless the temperature were to fall more 
than 20 deg.’ I should write the last number 17 deg., but 
for our rough purpose the difference is trifling. Now when 
Messrs. Archbutt and Deeley take the trouble to work 
out their own little problem, they will find that the fall 
of temperature (neglecting small items) comes out about 
14deg. Fahr. Practically, therefore, on Messrs. Archbutt 
and Deeley’s own showing there is danger in this simple 
case of the deposition and accumulation of moisture under 
some 6 deg. of frost. Comment is unnecessary.” On the 
contrary, we think comment very necessary ; for we should 
like Professor Elliott to tell us, in the first place, why he 
has made no allowance for the heat stored in the brake 
pipes which would prevent the internal air from falling 
so low in temperature ; secondly, why he omits to take 
into account the heat which the brake pipes would regain 
from the external air after parting with heat to the 
internal air ; thirdly, supposing for the sake of argument 
that the internal air does fall 14 deg. in temperature, we 
should like to be informed how deposition and accumula- 
tion of atmospheric moisture could possibly take place 
whilst the air remained 3 deg. above the dew-point ; and 
lastly, we call Professor Elliott’s attention once more to 
the inconsistency between his opinion quoted above and 
the opinion expressed in a previous letter of his that ‘‘if 
the air contain less moisture of supersaturation” (meaning 
suspended moisture) ‘‘ than 1 or 2 per cent.” (7.e., caleu- 
lated on the total weight of air + vapour, as Dr. Elliott 
tells us, and therefore much more than the proportion we 
have assumed above) ‘“‘the temperature of the partial 
vacuum will fall below that of the external air ; but in 
the last case no moisture will accumulate.” Frost of 
itself is not in the least a cause of danger, provided steam 
1 aaa from entering the apparatus from the 
iler. 

There are a few minor points we should like to refer to. 
Professor Elliott says : ‘It appears that Messrs. Arch- 
butt and Deeley are under the impression that the in- 
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wards leakage air ‘expands approximately isothermally.’ 
So far from this being the case the expansion is approxi- 
mately ‘free.’” We described the expansion as ‘‘ free” 
in our — articles in The Engineer, and also in our 
letter of August 19, which appeared in this journal. We 
also wrote two letters to The Enginecr to prove to a cor- 
respondent that the expansion is ‘* free,” which he dis- 
puted. Professor Elliott need no longer suppose that we 
are ignorant of the nature of the expansion. But if we 
choose to describe the expansion as “‘ approximately 
isothermal,” as an alternative term which we are inclined 
to consider preferable to Maxwell’s, what right has Pro- 
fessor Elliott to charge us with error? Perhaps he will 
explain. Unscientific expressions might be pardoned 
coming from the practical man; but it is strange to 
hear suspended moisture spoken of as ‘‘ moisture of super- 
saturation,” of the evaporation of ‘“‘vapour of super- 
saturation” producing cold, Dalton’s ‘‘ Law of Partial 
Pressures,” applied to the capacity of air for water 
vapour, and other loose expressions from a_ professor, 
who then tries to defend himeelf by explaining that 
the laws of the universe are mutually dependent. 
We are glad Professor Elliott is ‘‘disposed to amend ” 
the passage which we quoted from his letter to the Scots 
Observer; yet we must not forget that, upon the baseless 
and ill-considered ground there mentioned, he addressed 
an urgent — to the railway companies to adopt 
pumps instead of ejectors for maintaining the vacuum 
constant. Upon equally baseless grounds he has greatly 
overestimated the amount of suspended moisture in the 
atmosphere during wet weather; when he feels “ dis- 

osed to amend” this estimate, or if he fails to support it, 

e will have surrendered the whole case which his imagi- 
nation has led him to conjure up against the automatic 
vacuum brake. 

Yours truly, 
L. ARCHBUTT, 
R. M. DEEtEy. 
Charnwood-street, Derby, October 13, 1890. 





To THE EpITOR OF ENGINEERING. 

Srr,—With your permission I will make a few sugges- 
tions of what ? think would be an improvement in the 
design of the automatic brake. As it is admitted that 
water which collects in the pipe on the engine freezes, and 
blocks the airway, I will suggest the following way of 
dealing with it. The vacuum to be produced by an air- 
pump placed at a low level. The pipes describing a steep 
incline both from the front of the engine and the back of 
the tender so that the water which now collects in the 
drip-trap and the low place between the engine and 
tender will drain to and be ejected by the pump as fast 
as it accumulates, and not drain out of the drip-trap 
occasionally, as is the case at present, when the vacuum 
is destroyed in the pipe. If the above arrangement was 
tried, the low place in the pipe, being part of an incline, 
would not be Blocked with ice, as water could not accu- 
mulate there. 

I believe with your correspondents writing on the 
‘*Thermodynamicsof the Automatic Vacuum Brake,” that 
moisture comes from the ejector, most of it, and is either 
frozen in the traps, and low places, or is forced into the 
brake cylinders by the inrushing air; when the brake 
is applied, obstructing the pipes and causing serious 
dangers. ; 

Tam, sir, yours, faithfully, 

Nantwich, October 13, 1890, W, 








THE WOODRUFF KEYING SYSTEM. 
To THE Epitor oF ENGINEERING. 

S1r,—Referring to your recent published account of 
the Woodruff keying system, an invention for inserting 
keys into shafts by making a circular recess in the shaft 
by milling cutters, I wish to point out that a similar sys- 
tem to this was employed about twenty years ago by my 
father, Mr. John Richards, in the manufacture of shaft 
couplings. 
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An English patent for these couplings was obtained in 
1868, No. 3305, of which the Patent Office drawings show 
the coupling as in Fig. 1, in which a key was inser 
into the coupling to attach it to the shaft. The recess in 
the shaft, and the slot in the shell A, were both cut by a 
circular milling cutter, and a narrow key made to fit this 
recess, 

_ Another form of coupling was also made, and is shown 
in Fig. 2, in which two separate recesses were made, one 





— end of each shaft, both cut with a circular milling 
cutter. 

I understand that large numbers of these couplings 
have been made and used since the date of the patent, 
22 years ago. 

A copy of the English patent is inclosed. A patent 
was obtained in the United States about the same date. 

I am, Sir, yours truly, 
Gro. RICHARDS. 

Broadheath, near Manchester, October 18, 1890. 





PATENT SPECIFICATIONS. 
To THE Eprror OF ENGINEERING. _ . 

Srr,—Out of print ! Any reason for this weak, imbecile 
answer to asimple application for a Blue-book, at 38, 
Cursitor-street, Chancery-lane? None whatever. Are 
they sold too cheaply? No, the sale is a monopoly, and 
the prices are outrageously high. Are the proprietors 
hard up? No, they shovelled over to the Chancellor of 
the Exchequer a surplus balance of 93,000/. last year, 
extracted from the pockets of inventors and patentess, 
after paying wages to Patent officials to the tune of 
57,4967. Is the Board of Trade—the presiding spirit— 
poor and needy ? No, 66,673/., is not bad pay for that lot. 
Are the expired patents useless to the public? Listen to 
an application for extension, in the House of Lords, when 
the law officers will fight their hardest to secure to the 
= the immediate benefit of the expiring patent ! 
Whence, then, comes this sheepish bleat, ‘* out of print”? 
Any bookseller would jump at the chance of taking the 
business off their hands. Yet this mass of overpaid 
officialism, without a shadow of excuse, is allowing all the 
expired patents to drop “‘ out of print.” 

Yours truly, 
Tuomas Moy. 
8, Quality-court, W.C., October 11, 1890. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—No change of any conse- 
quence took place in the pig-iron market last Thursday, but 
a somewhat tirmer tone showed itself as the day advanced. 
The market was rather irregular, and throughout the day 
some of the dealers evidenced a desire to close. Prices 
advanced all round. Business in Scotch iron opened at 
50s. 74d. per ton cash, and 50s. 103. was reached in the 
forenoon, but the close was not at the best. In the 
afternoon 51s. was the top price. At one time the 
price of Cleveland was up ls. per ton, to 48s., but 
a decline of 3d. per ton took place before the close 
of the market. The settlement prices at the close 
were—Scotch iron, 50s. 104d. per ton; Cleveland, 47s. 9d.; 
hematite iron, 57s. 74d. per ton. The market was 
strong at the opening on Friday forenoon, and _busi- 
ness was done in Scotch warrants up to 51s. 1d. per 
ton cash, but towards noon some 20,000 tons were 
thrown on the market, when there was a sharp drop in 
prices. At noon Scotch warrants were 34d. per ton below 
the finishing price of the preceding day, while Cleveland 
and hematite warrants were respectively 2d. and 14d. per 
ton lower. In the afternoon the weakness was continued. 
Scotch warrants closed at 50s. 5d. per ton, a decline of 54d. 
sa pt with the closing cgay on Thursday. Cleve- 
land closed at 47s. 6d.—3d. down, and hematite iron at 
57s. 3d., or 44d. per ton lower. Compared with the closing 
pricesof thepreceding Friday, Scotch warrants were 1s. 44d., 
Cleveland 73d., and hematite iron 1s. 3d. per ton lower. 
Ther was a general expectation on Monday morning that 
Scotch iron was bound for a lower range of prices. The 
opening was flat at 50s. 4d. per ton cash, but thereafter 
the price hardened to 50s. 7d., but came back again to 
Friday's close—50s. 5d. The business done was limited 
in amount and had no particular feature. There was but 
little iron on sale in the afternoon market, and conse- 
quently tho price of Scotch iron hardened up a little to 
50s. 9d. cash. Cleveland iron was quiet, but closed 14d. 
per ton dearer, in sympathy with Scotch iron ; and hema- 
tite iron experienced a similaradvance. The closing settle- 
ment prices were—Scotch iron, 50s. 9d. per ton. Cleve- 
land, 47s. 74d. ; hematite iron, 57s. 44d. per ton. A firm 
tone characterised the market at the opening yesterday, 
but after the first transaction prices gave way from want of 
buyers. It was rumoured that some furnaces were to be 
put in blast on hematite as soon as repairs were completed, 
and that a sufficient number of non-union men had been 
secured to work them. The price of Scotch iron at the 
opening was 50s. 10d. per ton, then 50s. 5d. was reached 
in a brief space of time. In the afternoon fluctuations, 
50s. 2d. was reached, but subsequently the quotation was 
3d. per ton better. Buyers were offering as low 
as 47s. 14d. per ton for Cleveland iron in the 
afternoon, and their price for hematite iron was 
exactly 10s. per ton higher. The settlement prices at the 
close were—Scotch iron, 50s. 44d. per ton; Cleveland, 
47s. 14d. ; hematite iron, 57s. 104d. per ton. The market 
was quiet this forenoon. No business was done in Cleve- 
land pig iron, partly in consequence of a large addition to 
the stocks at Middlesbrough. Scotch iron was sold at 
3d. per ton under yesterday’s closing prices. No material 
change took place in the afternoon. Last week’s ship- 
ments of pig iron from all Scotch ports amounted to 
8737 tons, as compared with 8906 tons in the correspond- 
ing week of last year. They included 450 tons for the 
United States, 977 tons for Canada, 120 tons for South 
America, 715 tons for Australia, 215 tons for France, 
434 tons for Italy, 1420 tons for Germany, 390 
tons for Holland, 110 tons for Belgium, smaller 

uantities for other countries, and 3471 tons coastwise. 
The following are the quotations to-day for some No. 1 
brands of makers’ iron: Gartsherrie and Summerlee, 





65s.; Glengarnock, 64s. 6d.; Eglinton (ex store), 52s. 6d.; 


Shotts (shipped at Leith), 66s. per ton. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stood at 633,032 tons, as compared 
with 638,030 tons yesterday week, thus showing a decrease 
for the week amounting to 4998 tons. 


The Blast Furnacemen.—On Friday of last week the 
blast furnacemen who are on strike or locked out received 
their first alinrent allowance, which was sent from 
Middlesbrough by the officials of the English Furnace- 
men’s Union. Each man got 10s. for himself and 1s. 6d. 
for each of his children. It seems that about 700/. is 
needed for a weekly aliment, and the officials pledge 
themselves to provide that amount per week so long as 
the dispute lasts. Several lawsuits have arisen out of the 
be pace both by the men and by the ironmasters, but it 
will take some time before they are finally settled. There 
is a disposition on the part of some of the members of the 
Coatbridge branch to act as mediators to bring about 
negotiations for the termination of the unhappy dispute. 

Scotch Pig Iron; Store Statistics.—A correspondent of 
a Glasgow paper draws attention to the statistical posi- 
tion of Scotch pig-iron warrants, and gives the following 
figures to show how the stocks in the public stores have 
been reduced since the beginning of the present year : 


Stock at December 31, 1889 ... 937,056 
Withdrawals. 
Tons. 
January 30,601 
February 35,200 
March... 44,834 
April ... 41,949 
May 41,74: 
June ... 29,277 
July ... as pe 25,392 
August ees Bee 19,534 
19,524 


September ... as 
October (till 18th inst.) 13,760 ——301,814 





635,242 
He goes on to say that the figures speak for themselves, 
and he belives that when the annual stock returns appear 
at Christmas they will be the most interesting ever issued 
in the history of the trade. 


The Coal Trade.—By way of endeavouring to force an 
advance of wages to the extent of at least 6d. per day, 
the miners of Lanarkshire and adjoining counties have 
for the last few weeks been limiting the working week to 
four days. That system, however, has not found favour 
with the coalmasters, and in one important district they 
have seriously considered the advisability of declaring a 
lock-out. The possibility of such a threat being carried 
out seems to have caused the men to waver a bit, and 
some of them have returned to the system of working tive 
days a week, with the result that at a meeting of miners’ 
delegates held last night the five days’ policy was approved 
of. Anadvance of wages was lately conceded in the Lark- 
hall district, and that concession encouraged the miners 
of other districts to show a ‘‘ bold front.” It has recently 
been stated that ships were not coming to the Clyde for 
coal cargoes because of the uncertainty of getting loaded. 
To acertain extent that may be true, but Lanarkshire 
coals have of late been shipped in large quantity at the 
ports of Grangemouth ond Bo'ness. Last week’s coal 
shipments from all Scotch ports amounted to 141,072 
tons—being 11,819 tons more than in the preceding week, 
and 17,473 tons more than in the corresponding week of 
last year. The increase in the shipments for this year 
already amounts to nearly 400,000 tons over the ship- 
ments during the same period of 1889. Prices are not 
just as firm to-day as they were last week ; indeed, main 
coal was sold this afternoon at 3d. per ton under last 
Wednesday’s price. 


Proposed Dock Extensions at Mcthil.—The extensive 
coal-shipping dock which was constructed at this Fife- 
shire port a few years ago by Mr. Wemyss, has lately 
been acquired by the North British Railway Company, 
on whose account important additions onl alterations 
have been proposed. e plan which has been prepared 
shows an entirely new dock, immediately to the south- 
west of the present one. It will occupy nearly all the 
present harbour, and right on to the west. ‘The dock 
proper will extend to about 700 ft. in length by 
about 450 ft. in breadth. The breakwater will ex- 
tend to about 450 ft. outwards, but this has been 
considered too short, and will in all likelihood be 
lengthened. Two additional loading hoists will be 
erected on the north or land side, and the space on the 
south side will be utilised for discharging imports. As 
might be expected, this proposal is not favourably re- 

arded by the people of Burntisland, where there is a 
pt (chiefly used for coal-shipping purposes) which also 
belongs to the same railway company. e reason 
alleged for the company’s action regarding Methil 
Dock is that several new coal pits are being, or are 
shortly to be sunk, in the Methil district, with the pro- 
spect of an increased output of coal. 


The Caledonian Railway Company’s Edinburgh Scheme og 
Extension.—The law agents of the Caledonian Railwa: 
Company have written to the town clerk of Edinburgh 
complaining of the delay that has taken place in connec- 
tion with the consideration of their scheme, and desiring 
to know if the Town Council have any proposals or sug- 

estions to make in regard to it. Models of a section of 
Tilicoseteest, the Waverley Market, and the crossing at 
the Register House, have been placed in the Exhibition. 
The position of the tunnel, as proposed by the Caledonian 
Railway Company has been marked upon the models. 

Contract for the New ‘* Lord of the Isles.”—It is stated 
this afternoon that the contract for the New Lord of the 
Isles to replace the splendid passenger steamer of that 
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name which has been running on the Clyde during the 
past dozen years or so, and which has been sold to a 
London company to run to and from Clackton-on-Sea. 
The new steamer is to be built by Messrs. D. and W. 
Henderson and Co., who constructed the one which she is 
to replace. Generally she is to be built off a similar 
model, but in the matter of speed and accommodation she 
will be considerably in advance of her predecessor. It 
may be said of this famous Clyde passenger steamer that 
her average speed was fully twenty miles an hour over 
her whole day’s work ; and when it is taken into account 
that she did 228 miles per day (to and from Inveraray, at 
the head of Lochfyne), with 24 stoppages, a stay of half 
an hour or so at Inveraray, and slowing going down and 
coming op the river, in 12? hours, the performance was 
most creditable to her builders. 


Other Two New Steamship Contracts.—Mr. David Mac- 
Brayne has placed an order with Messrs. Barclay, Curle, 
and Co., for a new paddle-steamer, to be called the Bri- 
gadier, for the West Highland trade.—A new saloon 

sassenger boat, which is to ply between Bristol and 
Tenby is to be constructed by Messrs. 8S. M‘Knight and 
Co., Ayr. She is to be 215 ft. in length, and her speed is 
to be not less than 18 knots. Messrs. Hutson and Cor- 
bett, Glasgow, are to supply the machinery. 


Death of Mr. James Brownlee, Glasgow.—The death is 
reported to-day of Mr. James Brownlee, of the Glasgow 
City Saw Mills, in the seventy-eighth year of his age. 
He was a most accomplished scientific engineer, and 
some thirty years or so ago he was much associated with 
the late Professor Macquorn Rankine in carrying out 
original investigations. He had been a member of the 
Institution of Engineers and Shipbuilders in Scotland 
from the year 1858, and toits Transactions he contributed 
several highly valuable papers. 


New Works for Cyldebank.—Within the past month pre- 
parations have been made for the erection of large new 
works within the burgh. The site chosen for the erection 
of the Patent Sand Moulding Machine Company’s works, 
which will occupy over four acres of ground, is on the 
east side of Kilbowie-road, between the Forth and Clyde 
Canal and the Helensburgh line of the North British 
Railway Company. The machine is so designed that it 
produces in one operation a complete mould, thereby 
obviating skilled hand labour in making the mould from 
pattern plates. About fifty of these machines are in 
operation in the Singer Manufacturing Company’s works 
and the works of the Carron Company, and it is found 
that a lad, with the assistance of a labourer, is able to 
ram and mould upwards of 1000 boxes per day. When 
the new works are completed, it is estimated they will 
afford employment to upwards of 4000 workmen, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Spread of Unionism.—The miners of Pleasley, at their 
annual gathering, unanimously resolved: ‘‘ We believe 
that all miners and underground workmen should join the 
association as a matter of duty, and as a means of safe- 
uard to the best interests of miners generally, and we 
1ereby resolve to use all legitimate means to induce those 
who have not already done so to join. We believe that 
eight hours from bank to bank being sufficient for the 
miners, we resolve to fallin with any scheme, and sup- 
port any action recommended by the Miners’ Federation 
for the adoption of the same.” 


Fail in the Value of Coke.—The most noticeable feature 
in this branch of industry during the past week has 
been a reduction of 1s. 6d. a ton in the value of 
coke. House coal is quiet. The householders who 
laid in large stocks at the commencement of last month, 
in the hope of escaping the customary winter ad- 
vance, wists have saved themselves the trouble, so far 
as the Sheffield district is concerned, for three of the 
collieries in the vicinity have decided not to charge in- 
creased rates. In cases where large contracts for gas coal 
have been entered into, this class of fuel is being put into 
stock. In a few other instances small stocks are accumu- 
lating, as colliery owners would at the present time rather 
do this than decrease the price. The cold weather of the 
past few days has had the effect of quickening the market, 
and if it should continue it is probable that the coal in 
stock will be cleared off. 


Dore and Chinley Railway.—The interesting ceremony 
of setting the keystone of the first arch of the viaduct of 
the Dore and Chinley Railway took place on Monday in 
the presence of Mr. Barnes, the agent for Mr. T. Oliver, 
the contractor of the works, Mr. Michael Ford, the 
builder, a party of ladies and others. Mr. Shuttleworth, 
J.P., ascended to the top of the arch and performed the 
ceremony. With mallet in hand he struck the keystone, 
saying: ‘This stone I set fast, and long may it last, this 
bridge to maintain, for the railway train.” He con- 
sidered the work done in a most expeditious and sub- 
stantial manner, and being built of their famous millstone 
grit, it would be a lasting memorial of the skill and work- 
manship of Mr. M. Ford and his men. A purse contain- 
ing 5/. was presented to Mr. Ford to commemorate the 
event. The foundation stone of the first pier of this via- 
duct was laid by Mr. Shuttleworth on March 29th last. 








ANALYSIS OF Fats—ErratumM.—In our account of the 
aad ‘On the Analysis of Fats,” read by Mr. Lew- 
owitsch before the British Association, the formule at 
the end were by a printer’s error not very clearly given. 
at should have been (1) Cn Hon-2 Og; (2) Cn Hon—« 02; 
Hon-6 O, ; (4) Ca Hones 0, (OH). 


(3) 





NOTES FROM THE SOUTH-WEST. 

Cardif.—Only a comparatively limited business has been 
passing in ‘steam coal; prices aera however, remained 
firm, the best descriptions making 15s. to 15s. 6d., and 
poet dry coal, 13s. 9d. to 14s. 3d. per ton. A steady 

usiness has been doing in bituminous coal. Patent fuel 
has been fairly active. There has been a good demand 
for coke ; foundry qualities have made 23s. to 23s. 6d. ; 
and furnace ditto, 21s. to 21s. 6d. per ton. The prospects 
of the manufactured iron and steel trades are considered 
encouraging. Heavy section steel rails have made 5l. 5s. 
to 5/. 10s., and light section ditto, 6/. 5s. to 6/. 10s. 
per ton. 


Trade of Swansea.—The monthly meeting of the Swansea 
Harbour Trust was held on Monday, Mr. G. B. Strick 
presiding. Mr. Francis stated that the accounts for 
the past month were satisfactory, the rates on ship- 
ping and goods being 5335/., against 3973/. in the corre- 
sponding month of last year, and an average of 4026I. 
for the two preceding months. The total revenue for the 
year was the largest ever recorded, notwithstanding the 
abolition of the bridge tolls. 


The ‘‘ Crescent.” —The keel has been laid down at Ports- 
mouth of the twin-screw first-class cruiser Crescent, a 
sister ship to the Centaur, Edgar, and Hawke. The cost 
of all these vessels was provided for in the last naval 
— estimates. The Crescent is to be completed in 


ae 


Dowlais Iron Company.—The new works of this com- 
pany at Cardiff are approaching completion. They are 
arranged in three divisions, one for the manufacture of 
pig iron, a second for steel, and a third for large steel 
plates for shipbuilding purposes. 


Water Supply of Llanelly.—The Llanelly Local Board 
of Health adopted the following resolution on Tuesday : 
“That as the plans of the present reservoir were pre- 
yared and the work carried out under the supervision of 

ir. Barnes, he be asked to inspect the embankment and 
report upon the safety of raising the same, and to what 
height, and whether the same can be raised without con- 
structing a by-wash ; and, further, to confer with the sur- 
veyor of the Board upon the subject of the additional 
main which the Board are of opinion should be laid 
down ; and also upon the subject of increased water 
supply generally. Also that he be asked to report upon 
the working of the sluices generally and the scouring 
valve in particular, which latter does not work satisfac- 
torily. With reference to the route of the proposed main 
the committee recommend that a 24-in. main be laid and 
that it be carried through Wern-road and Ann-street to 
the junction of the Station-road—to the south of the 
Western and Old Lodge Works.” 


Hloucester Harbour Board.—The first meeting of this 
newly-constituted Board has been held. ee RR eR 
Foster was appointed chairman, and Mr. G. W. Keeling 
vice-chairman. The duties of the Board commence 
January 1. 


Welsh Coal Shipments.—Last week’s exports of coal 
from Cardiff amounted to 252,000 tons. The shipments 
from Barry were 62,620 tons ; from Penarth, 34,000 tons ; 
and from the Bute Docks, 154,000 tons. 


Swansca and the Rhondda Valley.—A railway is being 
promoted which, if carried out, will bring the Rhondda 

alley into direct communication with Swansea. The 
scheme proposes to divert traffic from the present Rhondda 
and Swansea Bay Railway, at a point near the Pont- 
rhydyfen Station on that line, to the South Wales Mineral 
Railway, which can be reached by means of a short 
tunnel. Theline, if carried out, will be constructed down 
the Eaglesbush Valley; and if the necessary powers can 
be obtained, the Neath will be crossed at a point between 
the Melyncrythan Chemical Works and the Great 
Western sheds. A junction will thus be effected with 
the Great Western low-level line to Swansea. 








PROGRESS OF BRADFORD.—In the course of last year 
the Building Committee of the Bradford Town Council 
approved of 865 plans, an increase of 52 as compared with 
1888. The number of houses for which plans were sanc- 
tioned was 1265, showing an increase of 211 over the 
number sanctioned in 1888. The Bradford, Bowling, 
Horton, and Manningham townships were the localities 
in which the greatest extensions took place last year. The 
Nidd water supply scheme obtained Parliamentary sanc- 
tion last year. The Gas and Electricity Supply Committee 
reports that in the course of last year 16,684 yards of mains 
and 991 new service pipes were laid. The total number of 
lamps in the borough is 6932, as compared with 6716 in 
1888 ; of last year’s lamps 754 were two-light lamps. In 
the electricity department between two and three miles of 
distributing mains were laid last year, and plant has been 
provided for meeting the requirements of the service for 
the coming winterinacomprehensive and efficient manner. 
The death-rate of Bradford per 1000, calculated upon an 
estimated population of 235,056, was 19.1, or 0.4 less than 
the average of the previous ten years. The Street and 

rains Committee states that owing to the rapid growth 
of the town, the sewage defecation works have become 
inadequate to deal with the quantity of sewage which 
has to be coped with daily. - the course of last year 
experiments were made with a view to improve the 
sewage ; but these experiments were not attended with 
much success, the Bradford sewage being very difficult to 
treat on account of its comprising a large amount of refuse 
from dye works, woolwashing establishments, and other 
manufactories. The revenue derived from the Bradford 
Corporation Water Works in 1889 was 108,896/., while 
the amount collected in 1856 was only 10,2251. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBROoUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the attendance 
on Change was only small and very little business was 
transacted. Early in the day as high a figure as 48s. 6d. 
was quoted for No. 3 g.m.b. Cleveland pig iron, but 
when information arrived from Glasgow, reporting flat- 
ness in the Scotch market, affairs here became depressed 
and business was almost at a standstill. A small trans- 
action was recorded in No. 3 g.m.b. Cleveland pig iron 
at 47s. 6d. for prompt f.o.b. delivery, but this 
was only an odd lot. There were one or two sellers 
who might have accepted 48s., or even 47s. 9d., but 
buyers would not give that price, and consequently next 
to no business was done. Makers would not listen to 
anything like the market quotations, and most of them 
asked 50s., but some would have sold at 49s. if they could 
have obtained it. Middlesbrough warrants opened flat 
at 47s. 3d. and closed at 47s. 14d. buyers, but no business 
was done in them. The fact is, if anybody wished to 
purchase a number of warrants they would have to 
pay a higher price than the one last quoted, the 
ruling figure just now being purely nominal. Grey 
forge iron is down to 45s. and No. 4 foundry can be 
bought at 46s. To-day affairs were flatter than ever, 
Middlesbrough warrants being quoted 47s., and a few 
small lots of No. 8 were sold at 47s. 6d. to 47s. 9d. Local 
hematite pig iron is now at most only 58s. for makers 
mixed numbers, and some brands are obtainable at less. 
It is somewhat surprising that in face of the strike of 
blast furnacemen in Scotland prices here continue to de- 
cline steadily, and several people connected with the 
staple industry have facetiously opined that quotations 
will shortly improve unless a number of blast furnaces are 
blown out at Middlesbrough. 


Manufactured Iron and Stcel.—In the finished iron 
trade a lot of work is being executed, but new orders are as 
is to be expected with a falling market difficult to obtain. 
Prices, however, are pretty well maintained, common bars 
being 6. per ton ; ship-plates, 6/. 5s.; and ship angles 6/. 
—all less 23 per cent. discount. The steel industry is quiet, 
but quotations are steady and producers are looking for- 
ward toan improvement ere long. Ship angles are 61. 10s., 
and ship-plates 6/. 15s.—both less 23} per cent. Heavy 
sections of rails are 5/. 2s. 6d. to 5/. 5s. 


Threatened Strike at Middlesbrough.— A largely-attended 
meeting of shipyard joiners employed at Messrs. Sir 
Raylton Dixon and Co.’s No. 1 and No. 2 shipyards has 
been held at Middlesbrough for the purpose of consider- 
ing a change in the hours of working during the winter 
months. This change, it is alleged on the part of the 
men, would virtually bea return to the fifty-four hours 
per week which was in vogue last winter, and the men 
have resolved to stand out against it. 








TELEGRAPHY AT THE TRANSVAAL.—There are nowthirty- 
one telegraph offices open in the Transvaal, and in the 

uarter ending March this year, 149,377 messages were 

espatched, while 141,229 were received. In these totals, 
Johannesburg figured with 76,388 and 71,373 telegrams 
respectively. The amount received for the telegrams 
despatched from the Transvaal during the three months 
ending March 81st this year, was 12,4177. 15s. 2d. 





Parts Exuipition Mepats.—Inquiries in Paris have 
elicited a promise from the executive authorities of the 
recent Paris Exhibition that the diplomas and medals for 
the British Section will be ready by the end of next month. 
It may be remembered that all exhibitors who have 
received an award superior to ‘‘ Honourable Mention ” 
are to have a bronze medal, with a diploma stating the 
value of the award, nominally silver, gold, or ‘Grand 
Prix.” Exhibitors who had ‘‘ Honourable Mention ” are 
to receive a diploma only. The ‘‘Diplomes Commémo- 
ratifs” or complimentary diplomas, for jurors, con- 
tributors to the Loan Exhibitions, and others, will follow 
later. The issues to the French exhibitors is now almost 
complete, only a few classes yet remaining to be dealt 
with, but none of the foreign diplomas have as yet been 
sent out. 





Tue Propuction or Coat in InpIA.—According to a 
recent Indian statistical statement, the production of coa 
in all India last year was 2,045,259 tons, of which Benga 
gave 1,641,354 tons, the Central Provinces 144,465, Assam 
116,676, and the Nizam’s territory 59,646 tons. In 1880 
the total production was 1,019,793 tons, almost wholly in 
Bengal: in 1883 it was 1,315,976 tons, in 1886 1,388,487, 
and in 1888 1,708,848 tons. In 1880 the only sources 
of supply were Bengal and the Central Provinces. 
The latter yielded 31,928 tons in that year, against 
144,465 in 1889. The Assam coalfields were first 
worked in 1884, when they gave 16,493 tons, and 116,676 
in 1889. The Central Indian coal measures were also 
first worked in 1884, the production being 2100 tons, 
against 52,956 tons last year. Coal was first worked in 
the Punjab in 1887, and last year the yield in that pro- 
vince was 32,835 tons. The Central Indian coalfield was 
first worked in 1885, and in 1889 it yielded 56,956 tons, 
while the Nizam’s territory, which gave only 3259 tons in 
1887, gave 59,646 tons last year. On the whole, during the 
last decade the coal production of India doubled. Atthe 
commencement of that period the only fields worked were 
those of Bengal and the Central Provinces ; at the end 
there were mines in addition in four other provinces and 
territories. In Bengal the yield increased from 988,565 
tons to 1,641,354, and in the Central Provinces it in- 
creased nearly fivefold. 




















Oct. 24, 1890.] 


ENGINEERING. 


497 











AMSLER’S RECORDING DYNAMOMETER. 

On the present page we illustrate a new recording 
dynamometer manufactured by Messrs. J. Amsler- 
Laffon and Son, and exhibited by them at the late 
International Exhibition, Paris. The apparatus is 
shown in Fig. 1, but the A frames form no part of the 
instrument but are simply a stand for calibrating 
the measuring springs of the dynamometer. The 
apparatus consists of two arms, one of which is keyed 
on the driving shaft, and the other on the following 
shaft, the two shafts being in line end to end. The 
arms are connected by spiral springs, the compression 
of which measures the effort transmitted, and to avoid 
violent vibrations a dashpot is fitted inside the coils of 










INDUSTRIAL NOTES. 


In the memorandum prepared by the Labour Corre- 
spondent to the Board of Trade for October the report 
states that ‘the condition of the labour market is still 
very disturbed, and strikes are as prevalent as ever, 
especially among those employed about the docks.” 
The total number of strikes recorded is 96, as against 
105 for the preceding month. Of the total, 15 took 

lace amongst the dock labourers, 14 in the several 

ranches of the cotton trades, 7 in the woollen trades, 
9 in the building trades, and 6 in the various branches 
of the iron and steel trades. The remainder, being the 
largest proportion, 51, being divided amongst the mis- 
cellaneous trades of the country. In point of numbers 
the dockers still head the list with disputes, the period 
of unrest not yet being over, as each day’s newspaper 
reports show. With respect to the state of the labour 
market, 21 unions, representing an aggregate of 229,517 
members, reported; of the total, 6197 were unem- 
ployed, being 2.60 per cent., as against 2.28 per cent. 
in the month previous, and as against 2.10 in the 
corresponding month of last year. In most cases a 
slight increase in the number of unemployed is observ- 
able, although the extent is not great in any instance. 
The returns show that trade is ‘‘ very good ” in six of 
the industries reporting, in seven it is ‘‘ good,” and in 
eight ‘‘ moderate.” But as the returns are prepared 
by the workmen, ‘‘moderate” may mean tolerably good. 
The largest increase of out-of-work members is in the 
engineering and shipbuilding trades, and in the indus- 
tries connected therewith ; but in some cases disputes 
account for the increase rather than slackness of work. 
The coal trade is busy, miners having plenty of work ; 
in the manufactured iron and steel trades some slack- 
ness is observable ; the building trades are busy ; cloth- 
ing trades good, while in the printing trades the con- 
ditions are improving. Altogether the state of trade 
keeps fairly good in most of the chief industrial 
centres, 








The October report of the Boilermakers and Iron 
Shipbuilders says: ‘‘A short time since we were 


| threatened with a heavy reduction in wages in almost 
| all the shipyards of the United Kingdom, but fortu- 


| nately the tide has turned again in our favour, as large 
| orders for shipping have been booked during the last 


: | six weeks in all our large districts, so that the fore- 
| bodings of a gloomy winter have been changed into 


one of brightness and of plenty.” ‘‘ This much desired 


| change has caused all notices of reductions to be with- 


| drawn,” 


The total number of members out of work 
was 3099, as against 2940 last month, increase 159, Of 


~ | the total 1139 were on the sick and superannuation 


This line corresponds to 270 HP and to 90 %m compression of Spring 





list, as against 1145 last month. The net total unem- 
| ployed was, therefore, 1960; in the previous month 1795; 

net increase out of work 165. The report gives items 
of news of new orders recently booked at various ports 
on the Clyde, the Wear, the Tyne, on the North-East 
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one of the springs. To record the compression of the 
springs one arm of the dynamometer carries a set of 
three drums, from the first of which a roll of paper is 
gradually unwound as the dynamometer revolves, and 
passing over the second drum is recoiled on the third. 
A pencil, connected with one of the two spiral springs, 
marks the paper as it passes over the second drum, 
Fig. 2 is a specimen of the record obtained. The 
method adopted for working the drums is peculiar. 
A weighted lever vibrates on its centre through a 
limited arc as the dynamometer revolves, thus actuat- 
ing a ratchet which, in turn, moves the drums forward 
step by step; this simple device has been found to act 
most satisfactorily up to a speed of 150 revolutions per 
minute. The apparatus exhibited had a wide range, 
being capable of measuring from 1 to 40 horse-power, 
and larger ones of same type, capable of measuring up to 
300 horse-power, have been constructed for some years 
past by the makers. Though the apparatus is most 
conveniently used when it is substituted for a shaft 
coupling, it can also be employed to measure the power 
transmitted by a pulley, by driving the pulley through 
the instrument instead of keying it on its shaft. 








Workine EXPENSES ON THE GREAT INDIAN PENINSULA 
Raitway.—The total number of train-miles run upon the 
Great Indian Peninsula Railway in the second half of 
last year was 3,705,783, or 275,940 less than in the corre- 
sponding period of 1888. The receipts per train-mile 
amounted to 7s. 44d., or 34d. less, and the expenditure to 
4s. 43d., or 3d. per train-mile more than in 1888. The 
cost of maintenance per railway mile was 145/. 8s. 11d. 
in the second half of last year, against 151/. 7s. 3d. in the 
corresponding period of 1888, 
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Coast, at Barrow, and other places. The work on 
hand now appears to be sufficient to carry on actively 
not only through the winter, but through the next 
year, the shipbuilding industry being described as 
being in a ‘‘thoroughly healthy condition.” The 
society is now taking a vote for a sixpenny levy, from 
the proceeds of which 500/. is to be sent to the Strike 
Committee in Australia. The report speaks with justi- 
fiable pride of the recent demonstration in Newcastle- 
on-Tyne, on the occasion of the opening of the new 
offices and premises. The Mayor of Newcastle, Sir 
B. C. Browne, supported by several employers of 
labour, testified to the value of the union, and the 
general conduct of its officials in matters relating to 
capital and labour, and to their desire to promote a 
good understanding wherever possible, without resort- 
ing toa strike. Whatever the faults of the union, it 
has won the good opinion of the chief employers of the 
kingdom, as is evidenced by the fact that for all 
practical purposes cordial relations subsist between 
them and the workmen’s organisation. 





The report of the Steam Engine Makers’ Society, 
dated October 16th, says that ‘‘with a few exceptions, 
the branch reports are very encouraging as to the state 
of trade and the employment of members.” The total 
number out of work was only 45, of whom 13 were on 
strike, so that only 32 were really out of employment, 
as against 51 in the previous month. The report 
calls attention to the late strike at the Maxim-Norden- 
felt Works, at Erith, and the recent opening of the 
shops to society men. It says: ‘‘ As our reports have 
shown, this dispute was an unfortunate one, and its 





close brings no pleasant reflections to any of the three 


societies affected.” The strike, it appears, was forced 
upon the unions by local feeling and was then 
magnified into one of national importance, a view 
which the Council of the Steam Engine Makers 
refused to recognise. The Council regrets ‘“‘ that the 
same consideration and calmness are not shown before 
a strike takes place, as is found to exist after it has 
gone on for a length of time; if this could be done it 
would save much suffering, and also the society’s 
capital.” The report continues: ‘‘It should be a 
cardinal principle in a trade union not to enter rashly 
into a strike, but to weigh the costs calmly, and, if 
inevitable, then to go into it in earnest, being deter- 
mined to win, or ignore the firm till honourable terms 
can be come to. This policy your Council attempts to 
enforce, but passion or feeling is so strong at first, that 
reason seems to be absent.” This haste and passion is 
deprecated. The branch reports bear out the encou- 
raging conclusion of the Councilas to the generalstate 
of trade in all districts where the society has branches. 
As soon as members leave one place in consequence of 
slackness, situations are generally found for them 
elsewhere quickly and regularly, so that they only 
remain on the funds for a short time. As soon as a 
vacancy occurs the members out of work are apprised 
of the fact, the union acting as a labour agency os its 
members. 





The engineering trades throughout Lancashire seem 
to be experiencing a more hopeful feeling than for some 
time past. All branches are fully employed with work 
on hand, and there appears to be no prospect of 
slackening off in the near future. For a long period 
the anticipation was that with the completion of orders 
then on hand there would be a lull; but fresh orders 
have postponed any danger of a diminution of work in 
the several branches of the engineering and cognate 
industries. In a few of the Lancashire towns vacancies 
occur ; these are rapidly filled up by men from other 
places where trade is not quite so brisk, and on the 
whole very few men in any branch continue long out 
of employment. There is very little to complain of in 
the way of disputes in any part of the County Palatine, 
except at Preston, where several have been on strike, 
over, apparently, a trivial matter. The cause of the 
strike at Messrs. Foster’s, printing machine makers, 
was, in the first instance, the stoppage of a man for 
cleaning his lathe before the stopping time on Saturday. 
On the following Monday ninety of the men refused to 
start until the man was reinstated. The manager 
agreed to do this, and the men started work. On the 
pay-day, at the week-end, the men were stopped half 
an hour for the loss of time on the previous Monday 
morning. The whole of the men thereupon struck 
work, and have been since on the funds for about three 
weeks. It is stated that several of the men involved 
were averse to the extreme steps taken in striking the 
shop. The total amount in dispute for the half-hour 
deducted was only about 3/. 10s.; but the loss in 
wages for three weeks was 500/., while the cost to the 
unions affected will be about 140/. In thisinstance the 
loss was not warranted by the circumstances of the 
case, even if the stoppage of the half-hour had been 
wrong, as a matter of principle. Strikes will become 
extremely costly affairs if employers are called upon 
to pay for the time lost during a dispute. In this 
instance it was a paltry amount, but in other cases it 
would amount to thousands ; the principle is, however, 
the same. 





In the Cleveland district, as in Scotland, the 
question of the hour is connected with the blast fur- 
nacemen. ‘The dispute as to the mine-fillers has been 
amicably arranged, so that the work at the blast fur- 
naces will be greatly facilitated. Hitherto bonus has 
been paid above 453 tons per furnace ; now an extra 
man is to be employed, and bonus is to be paid above 
553 tons per furnace. The output will be greater, 
but the labour per man will be less arduous in propor- 
tion. One extra mine-filler will be employed per shift 
for every two furnaces in blast. The matter was 
referred to arbitration by the Teesside Iron Company, 
and their employés ; the representatives chosen by the 
former were from the firms of Messrs. Bolckow, 
Vaughan, and Co., and the Cargo Fleet Iron Company ; 
by the men, their representatives in the district. 





In the Cumberland district the terms of the eight 
hours’ shift have been finally arranged. Ali the men 
immediately connected with the furnaces are to work 
the eight hours’ system, with two twelve-hour shifts, 
to be paid at time and a half rates, on Sundays. The 
locomotive men and others are to work nine hours, 
and will be paid time and a quarter for all time beyond 
fifty-four hours per week, except on Sundays, when they 
also will be paid time and ahalf. The question of pay 
for blast furnacemen and boiler minders is postponed 
for the present, the men foregoing 2d. per ton in con- 
sequence of the adoption of the new system, the other 
hands going on at the old rates. The change will, it 
is said, require one-fourth more men, or an increase of 
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25 per cent., but the ironmasters will, it is thought, 
recoup themselves by the increased production. 





The Stockton steel smelters have resolved to ‘‘de- 
mand” the 10 per cent. recently requested of the 
employers, and refused by them. But the question 
to some extent turns upon facts and figures, and the 

eneral secretary is instructed to establish the claim 
figures and arguments, if possible. 


The strike of the blast furnacemen in Scotland 
seems to be a determined one, all ideas of giving way 
being repudiated. The anxiety and work in connec- 
tion with it has broken up the health of the general 
secretary, who was obliged to give up work in Scot- 
land in consequence of an attack of illness which con- 
fined him to his bed. The men on strike are paid 10s. 
per week, and Is. 6d. extra for each child under twelve 
years of age. Appeals are being made to other trade 
unions for assistance. In so far as prices are con- 
cerned, the strike does not appear to have had any 
serious results in raising prices; the tendency being 
quite the other way, ey Bes is unsettled, and the 
prices of stocks has receded to the extent of 3s. per 
ton. 


At Newport, South Wales, a strike reecently 
occurred in consequence of a dispute as to angle iron 
work, which boilermakers had been doing, but which 
the engineers claim should be done only by members 
of that society. Over 100 men were involved in the 
dispute, and the employers closed their shipyards as a 
result of the disagreement, until matters could be 
arranged. The representatives of the two societies 
subsequently met and agreed to terms, and the men 
thereupon resumed work. The boilermakers and iron 
shipbuilders were very sore over the action taken by 
the engineers, and threatened to use every effort to 
sustain their own members. But better counsels pre- 
vailed, and the breach was healed. Angle iron smiths 
are members of both of these unions. 

Even more serious still is the dispute between the 
shipwrights and the ship-joiners at Newcastle and the 
Tyne district generally. Both bodies are appealing to 
their brother unionists all over the country, eac 
attacking the other bitterly for the attitude taken up. 
The shipwrights explain that it is not a struggle 
between capital and labour, but between two kindred 
societies. The shipwrights uphold the award of Mr. 
Thomas Burt, M.P., the terms of which were accepted 
by both parties at the time of the award. They allege 
that the terms of settlement are on all-fours with the 
Clyde and Hull lists, under which both sections work 
amicably side by side. The repudiation of arbitration, 
it is pointed out, would be denounced if made by 
employers, yet a precedent is thus given to them, ‘if 
they thought fit, to act as dishonourable as the joiners 
have done.” The dispute, disastrous as it is to the 
two societies involved, does not end there, but affects 
other workmen in the district. If the employers 
sought to obtain compensation for losses over this dis- 
pute, as the men at Preston sought to make the 
employer pay for time lost over a strike, what an out- 
cry there would be. 

In the mining districts the second 5 per cent. ad- 
vance has not been universally paid, even yet. But at 
the recent meeting of the representatives of the mine- 
owners and of the miners, it was declared that the 
advance was to date from the end of July, so that the 
back wages will have to be paid. Those who were not 
associated with the Coalowners’ Association, will, it 
is believed, be governed by the recent decision and 
pay up, especially in the Manchester district of Lanca- 
shire, 

The Durham miners have decided to go in for a 
further 20 per cent advance in wages. This large 
demand has had the sanction of the Dodsention Board. 
The matter will, however, be considered by the joint 
committee of the representatives of the employers and 
men before any action is taken on the question. 

In Fifeshire the miners demanded an advance of 
15 per cent., and the agents have the notices ready to 
be given in, in case of a refusal, of some 6000 men. A 

romise was given that probably the advance would 

conceded by the end of. the current week. In Stir- 
lingshire the miners also requested an advance, but 
the mineowners point blank refused any concessions. 
The miners of Sterling have now determined to adopt 
the four days per week system of working. 





The London Trades Council is taking action with 
regard to the apprenticeship system. First of all the 
Council is engaged in collecting information as to the 
custom of the several trades, and the extent to which 
any system of apprenticeship is really carried out. 
It is hoped that, after this information is obtained, 
some common ground of united action might be de- 
termined upon for the entire trade of the metropolis. 
The Council is also endeavouring to raise 20,000/. for 
the Australian strikers. 


The miners in various parts of the country are 





forcing to the front the eight hours’ question. 1t was 
one of the foremost questions at the Eccles election. 
Mr. Roby declared for it, Mr. Egerton against it. Sir 
Frederick Mappin has also declared for it. The cry is 
for ‘‘ eight hours and no politics.” But only for miners 
underground. 

The international socialists seem to be trying to 
force on a general strike, which will eventuate in a 
general disaster. The miners on the Continent are 
again becoming very uneasy, several thousands having 
struck in the Belgian mines on Saturday last. In 
Russia, it is stated, an attempt is to be made to limit 
the working hours in factories by law. 

In Germany the freedom accorded to the workmen 
to debate sozial questions is having a good effect. 
The men are more moderate in their language than 
was expected. With freedom they recognise responsi- 
bility. In London we are threatened with an out-of- 
work agitation—even some of the more sober trades 
are being dragged intoit. The violence of language 
used by some of the men proclaims them to be not of 
the class of men who will work, but the contrary. 





THE AMERICAN INSTITUTE OF MINING 
ENGINEERS. 
Presidential Address.* 
By A. 8S. Hewirr, New York City. 

AFTER an interval of fourteen years, saddened for all 
of us by the death of David Thomas, the father of the 
anthracite iron trade, first president of the Institute, and 
ed the untimely loss of his successor, Alexander 

olley, whose memory we are about to honour by loving 
services, the members of the American Institute of Mining 
Engineers have conferred, upon me, for the second time, 
the office of president, under circumstances similar to 
those which led to the choice in 1876. Then the whole 
world was represented at the great exposition of industry 
which was held in Philadelphia to celebrate the one 
hundredth anniversary of our declaration of political inde- 
pendence. In 1890 it is our privilege to receive as guests 
the members of the British Iron and Steel Institute, who, 
with singular and graceful felicity, have appointed a 
ponies in the United States in the year when we pass 
from the second to the first place in the international 


h | column of the production of iron, and thus celebrate our 


industrial independence. For the honour of being chosen 

to extend to our distinguished guests the right hand of 

fellowship and a hearty welcome I return to my associates 

the grateful acknowledgment of one whose chief claim to 

your favour is to be found in his love for the professional 

occupation in which we are all engaged, and in his efforts, 
ublic and private, to promote its advancement into new 
ields of usefulness. 

In order to indicate the full significance of the visit of 
our foreign guests at this time, it will be proper to explain 
briefiy the origin, aims, and work of the British Iron and 
Steel Institute. It unquestionably owes its birth to the 
International Expositions held in London in 1851 and 
1862, and in Paris in 1867. These expositions served to 
break down the jealousies of nationality and to diffuse a 
better knowledge of industrial processes. Trade secrets, 
which had been carefully sounied, became common pro- 
perty ; manufacturers who had previously regarded them- 
selves as rivals formed bonds of union and ties of friend- 
ship, as the results of an intercourse which broke down 
all prejudices and led them to see that their highest 
interests would be promoted by the free interchange of 
experience and ideas. The progress of the world in the 
arts of civilisation since 1851 has been phenomenal. In 
fact, the face of the industrial world may be said to have 
been entirely reconstructed since the time when the first 
international exposition was held. The figures which I 
shall adduce in regard to the development of the iron and 
steel industries during the last decade, will make it clear 
that new agencies have been at work for the amelioration 
of humanity and the progress of civilisation. Among 
these agencies I can think of none more powerful than 
the influence exerted by the British Iron and Steel Insti- 
tute through its meetings, its discussions, and the publi- 
cation of its transactions. The comprehensive nature of 
its work, and the absolute honesty and frankness with 
which it has been carried on, afford the best illustration 
of the catholicity of the age in which we are so fortunate 
as to live, and give promise of the good time when all 
barriers to the intercourse of men shall be broken down, 
and it shall be demonstrated that the true interests of 
mankind are best promoted by the free play of the laws 
of nature. 

So far as I know, this was the first considerable organi- 
sation of a special industrial interest, deliberately formed 
for the acquisition and diffusion of scientific and practical 
knowledge, independently of the question of profit and 
commercial results. I venture to say, that in the history 
of the human race there is nothing approaching the 
records of the Institute in the disclosure to the whole 
world of the most valuable and intricate processes, in 
previous times regarded as special secrets and carefully 
concealed as the property of private establishments. 
Although British in name, the Institute has invited and 
secured the co-operation of the ablest men, both practical 
and scientific, in all countries ; and its membership is as 
widely diffused as are the materials of the great industry 
to which it is devoted. 

Its organisation dates from 1869, when it was formed 
with 292 members; to-day it numbers over 1600. In 
1870 the world’s product of pig-iron was 11,900,000 tons ; 
in 1889 it amounted to 24,869,534 tons. Meanwhile the 
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ening of manufacture have been revolutionised, and a 
arge portion of the world’s consumption has been changed 
from iron to steel in consequence of the improvements 
which have been either originated by members of the 
Institute, or made the common property of mankind by 
the complete disclosures of new discoveries and processes 
made in its transactions. It is not too much to say that 
the tone of the trade has been raised to a plane of intelli- 
gence and liberality which would have been absolutely 
incomprehensible to the past generation, and which opens 
for those who are to come after us anew world of generous 
competition in promoting the welfare of the race. The 
history of the achievements of the Iron and Steel Insti- 
tute thus forms a complete answer to those who are 
inclined to take a pessimistic view of humanity ; for it 
has shown how all the members of the largest branch of 
industry, lying at the very foundation of civilisation, can 
be brought to work together for the common good and for 
4 more equitable distribution of the products of human 
effort. 

It has been from time to time the wise practice of the 
Institute to hold meetings outside of Great Britain, in 
countries where there is a considerable development of 
the iron and steel business. It has reserved, however, 
its meeting in this country until by the inevitable growth 
of population and the consequent development of our 
resources, we have become the largest producers of pig 
iron and of steel among the nations of the world. 

In recognition of this felicitous compliment, we can 
assure our guests that the time has been accelerated by 
many years in consequence of the inventions of members 
of the Iron and Steel Institute, chief among whom, we 
are glad to say, still survives the conspicuous personality 
of Sir Henry Bessemer, clarum et venerabile nomen, whose 


L. | absence on this occasion, in consequence of his advanced 


ears, causes a feeling of profound regret throughout the 
ength and breadth of the land. They have come largely 
to see the fruits of their own good work, and it will be 
our fault if they do not receive a hospitality which will 
remove from their hearts anything of regret that the 
rimacy in the production of iron and steel is passing 
rom the parent to the child. If they have divided their 
inheritance with us, we at least are ready to acknowledge 
the obligation, and as hosts to tender them the first fruits 
of the magnificent resources with which we have been 
endowed, and which we have been enabled to develop 
with the co-operation, counsel, and large experience of 
the mother country. 

Our own Institute, now consisting of over 2000 mem- 
bers, and the Verein Deutscher Kisenhuettenleute of 
1000 members, and represented here by a numerous dele- 
gation, both owe their existence to the example of the 
parent society, whose record they have striven to emulate, 
and whose pre-eminence is acknowledged with admiration 
and gratitude. 

Having thus endeavoured to express our profound 
appreciation of the honour of their visit to this country, 
T proceed now, in a general way, to indicate the subjects 
to which their attention will necessarily be directed in 
order to understand the condition of the iron and steel 
business in this country, and its further Fae. I 
shall carefully abstain, however, from all description of 
the great establishments which have grown up in the 
last ten years, of the improved processes which they 
employ, and of the technical details which will be pre- 
sented at the international meetings by representatives 
of both continents, fully qualified to deal with the 
scientific and practical phases of the business, I shall 
devote what I have to say to a consideration rather of 
the conditions under which the iron and steel business 
has grown to its present proportions, and to the diffi- 
culties in the way of its development on the scale de- 
manded by the growth of the world and the progress of 
civ lisation. 

The possession of fuel determines the direction, growth 
and remuneration of modern industry. The mineral fuel 
of the world is largely under the control of the Teutonic 
races, and hence the iron and steel business has been most 
extensively developed in Great Britain, Germany, and 
the United States. Of these three countries, the latter 
has the largest and most cheaply worked deposits of fuel. 
Of the country lying east of the Mississippi River, the 
coalfield occupies about 135,000 square miles, generally 
covered by a fertile soil, traversed by natural waterways, 
and tap by railways aggregating over 100,000 miles 
in length. Around the edges of this vast coalfield the 
older geological formations bring to the surface the 
deposits of iron cre we to the successive strata 
from the crystalline rocks to the recent tertiary deposits. 
The accumulation of ore is, in some portions of the 
country, upon a scale of grandeur which may well excite 
the wonder of the beholder. The connection between 
these vast deposits of ore and the fuel required for smelt- 
ing them is, as a rule, remarkably convenient and easy. 
The magnetites of New York and New Jersey have been 
connected by rail with the anthracites of Pennsylvania, 
so that they may be brought together upon favourable 
conditions. The hematites and specular ores of Lake 
Superior reach the coals of Illinois and Ohio by a water 
communication which has been so perfected as to reduce 
the cost of transport below 1 dol. per ton. The mag- 
nificent deposit at Cornwall, in Pennsylvania, which our 
guests will visit, is within 40 miles of anthracite coal, 
and accessible to coke at rates which leave nothing to be 
desired. When we pass to the South, we find in Alabama 
that the coal and ore are usually within 25 miles of each 
other, and sometimes to be found lying one over the 
other upon the same property. Between Pennsylvania 
and Alabama the ranges of ore extend in and along the 
Appalachian chain, in close proximity to admirable fuel, 
win, during the last few years, has been made accessible 
by railways and canals. roe 

When the government o the United States was 
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organised under the Constitution in 1789, the existence 
of these coalfields was unknown, and only a few deposits 
of iron ore skirting the coast had been opened for the 
use of charcoal as a fuel. The first census of the United 
States, made just a hundred years ago, disclosed a popu- 
lation of not quite 4,000,000 of inhabitants residing near 
the coast, without capital and with no industries de- 
veloped, except those of a domestic nature, carried on 
according to the rude methods of a primitive civilisation. 
No steam engine had as yet been erected within our 
borders, and no other means of transportation existed, 
except the water-ways which had been provided by 
nature, or the rough roads over which communication 
was kept up with difficulty between sparse and distant 
settlements. Except in natural resources, no civilised 
people was ever poorer than was this nation at the close 
of the revolutionary war, but none was ever endowed 
with so much hope, courage, and intellectual activity, or 
with so grand a field for the exercise of these good 
qualities. Moreover, our fathers were God-fearing men, 
who thoroughly believed that ‘‘the earth was the Lord’s, 
and that they were His people.” In 1776 they had pro- 
claimed political independence, but it was not until 1789 
that they became a nation. The same instrument which 
decreed the fusion of the States into one Union as the 
fundamental condition of nationality, to be subsequently 
maintained by a war which cost eight thousand millions 
of dollars and the sacrifice of more than a million of lives, 
and is attested to-day by a pension roll of over one 
hundred millions of dollars per annum, laid the founda- 
tion of industrial progress and independence by declaring 
that ‘‘ no State shall pass any law impairing the obliga- 
tion of contracts,” and that ‘‘no man shall be deprived 
of life, liberty, or property without due process of law.” 
With the assurance of protection thus afforded, the 


oung nation started boldly out to conquer sea and land. | § 


he genius of Alexander Hamilton set in motion the 
wheels of progress by the honest funding of the public 
debt, and by encouraging the movements of a race of 
men ready alike to vex the ocean with their sails and to 
drive back the Indian by their steady march beyond the 
Alleghenies, disclosing the mineral wealth that was 
stored within the mountain fastnesses. Roads were 
built, over which toiled the cumbrous Pennsylvania 
wagons; and the men who had marched with pee 
feet from New Jersey to Yorktown crossed the Allegheny 
Mountains and occupied the rich regions of Ohio, Ten- 
nessee, and Kentucky. Their toilsome paths were over 
the coal beds, and in their wake followed the canals and 
railroads which have enabled us so to assemble the raw 
materials as to place ourselves within a century at the 
head of the nations in the production of iron and steel. 
In these early days there was no time for strikes and no 
provocation for boycotts. There were no capitalists ; 
and the -_ walking delegates to be found were those 
who travelled on foot to represent their communities 
either in the Legislature or in Congress. They were all 
Americans, made brothers by mutual trials and struggles ; 
not a mongrel mass of foreign races, ignorant of the true 
basis of personal liberty which our fathers had incor- 
porated into the Constitution as the perpetual guaranty 
of freedom and progress, In vindication of these funda- 

‘mental principles of our national existence, we may yet 
have to make greater sacrifices of men and money than 
required for the maintenance of the Union. For, let our 
visitors from abroad be assured, the people who have 
been able to conquer a continent in a hundred years will 
not allow themselves to be deprived of the right to life, 
liberty, and the pursuit of happiness at the dictation of 
any organisation, either of capital or of labour, however 
powerful. 

Until communications by canal or rail had been esta- 
blished between the coalfields and the ore beds, the pro- 
gress of the iron business was necessarily slow. Its 
subsequent story is told in the following Table, showing 
the comparative rate of increase in population and in 
the production of iron : 





























‘ A Rate of | Popula- | Rate of 

Year. | Production of Pig Iron. Increase. tion. Tnceease. 
per cent. | 

1830 165,000 tons a 12,866,020; 32.51 
1840 | 815,000 ,, 99 17,069,453| 33.52 
1850 564,000 ,, 80 23,191,876 85.83 
1860 919,770 tons of 2000 lb. 65 | 31,443,321; 35.11 
1870 | 1,865,000 ,, 99 105 | 38,558,371, 22.65 
1880 | 4,295,414 ,, ” 133 50,155,783, 30.08 
1890 | 9,579,077 ,, ” 130 | 64,000,000) 28.00 





This Table brings out the striking conclusion that the 
production of pig iron has always increased more rapidly 
than the population, and that the ratio is an increasing 
one. Between 1830 and 1860 the production of iron in- 
creased twice as fast as the population. Between 1860 
and 1890 it increased four times as rapidly, thus proving 
that the national wealth continues to grow from decade 
to decade at a rate of acceleration of which the world 
affords no previous example. Inasmuch as during all 
this time we have imported iron in addition to our pro- 
duction, it follows that the consumption per capita has 
also increased more ey than population. In 1855, 
according to careful calculations which I made at that 
time, we were consuming iron at the rate of 117 lb. per 
head ; whereas in 1890 the consumption has increased to 
rather more than 3001b. per head, the whole of which, 
for the first time in our history, we are producing within 
our own borders. 

Great Britain, on the other hand, produces more iron 
than it consumes, and is still the largest per capita pro- 
ducer in the world. In 1889, with a production of 
9,321,563 tons of 2000 lb., and with a population esti- 
mated at 38,000,000, the production reached the large 
figure of 495 lb. per head. Deducting the exports, Great 





Britain is now consuming 250 lb. per head against a con- 
sumption of 144 lb. in 1855. But the production of iron 
in Great Britain appears to be now very nearly stationary, 
as will appear from the following Table, giving the 
quantity produced since 1880: 


Gross Tons. 

1880 7,749,233 
1881 8,144,449 
1882 8,586, 

1883 8,529,300 
1884 7,811,727 
1885 7,415,469 
1886 7,009,754 
1887 7,559,518 
1888 7,998, 969 
1889 8,245,336 


This Table discloses the fact that in 1889 Great Britain, 
while making an increase over 1888, was not able to 
reach the product of the years 1882 or 1883. It may, 
therefore, be concluded that no considerable increase of 
—— is to be expected, especially in view of the 
acts that the present production is only maintained by 
the importation of foreign iron ores to the extent of 20.4 
per cent. of the total ore consumption, and that the ratio 
of foreign ore consumed in Great Britain is a steadily 
increasing one. 

In the United States the case is otherwise. We have 
been able to increase our total product year by year, 
without increasing the importation of foreign ores, none 
of which are, in fact, necessary to the existence and 
growth of the business, although in some localities, near 
the coast, foreign ores are desirable for the production of 
Bessemer pig. Assuming, then, that the production of 
Great Britain is not likely to be increased, and that the 
rowth in the consumption of iron is to go on with the 
Increase of population and the progress of industry in 
the future as in the past, we are in a position to estimate 
the demands which will be made upon the resources 
of the United States for the next ten years. The popu- 
lation in 1900, allowing the same rate of increase of 28 
per cent. as in the last decade, will be 82,000,000. A con- 
sumption of 300 1b. per head will require 24,600,000,000 Ib. 
of iron, equal to 14,300,000 tons of 2000 lb. If, in ac- 
cordance with the accelerated ratio of consumption, 
which has trebled since 1855, the per capita demands 
shall rise to 400 lb., the total tonnage required will be 
16,400,000 tons of 2000 lb., equivalent to 14,800,000 gross 
tons. The consumption of the world in 1889 is estimated 
at 24,867,534 gross tons, of which we produced 30 per 
cent., and Great Britain 33 per cent. The consumption 
of the world has increased in eleven years from 14,117,902 
tons to 24,869,534 tons, or nearly 11,000,000 tons. As- 
suming that the coming ten years will require an equal 
increase (and it is likely to require more), the United 


States must supply 7,000,000 tons, and the rest of the 3 


world 3,000,000, in order that the two continents ma 
not be forced to draw supplies from each other. I thin 
it is safe to estimate, therefore, that in 1900 the world 
will require 35,000,000 gross tons of iron, of which the 
United States must supply 45 per cent., and the other 
iron-producing countries the remainder, in the proror- 
tion of half to Great Britain and half to Germany, France, 
Belgium and the other smaller producers. 

The question presents itself, whether this vast demand 
can be met without such an increase in price as will tend 
to restrict the use of iron within narrower limits. The 
increased caH upon the European countries is too small 
to make any embarrassment, except such as may arise 
frum the fuel and food questions, both of which are 
serious problems in the European industrial world. The 
answer to the question must, therefore, come from the 
United States ; and in view of the changed relations of 
the two continents in regard to the supply of iron, it 
will be seen that tariff legislation will henceforth play no 
part in the solution of the problem. According to the 
traditions of the Institute of Mining Engineers, it is aot 
permissible to discuss commercial questions ; but there 
1s no impropriety in calling attention to the fact that one 
of the perplexing elements in the consideration of the 
future of the iron business, is removed from the problem 
when the conclusion is reached that henceforth it will 
task the ability of Europe to supply its own demand for 
crude iron, and that the United States must look to its 
own resources for the supply of the great demands of the 
coming century. It is quite evident that the only effect 
of transferring any considerable portion of this demand 
from the United States to Europe will be to raise the 
price of iron, so that thenceforth the competition in the 
open markets of the world will be more favourable to 
our manufacturers than it has been in the past. 

So far as we are concerned, then, the question is sub- 
stantially whether this country can nearly double its pro- 
duction in the next ten _ without so seriously 
increasing the present cost of iron as to restrict the con- 
sumption, and arrest the rate of progress at which the 
world is now moving forward. 

The production of iron involves the five elements of 
fuel, ores, capital, labour, and skill. 

Fuel.—Upon reference to a map of the United States 
on which are outlined the coaliieltn, showing their rela- 
tions to the deposits of iron ore, it becomes evident that 
there is practically no limit to the quantity of coal which 
can be supplied on demand. The growth of this product 
corresponds very closely with that of the production of 


ig iron: 
i Coal Mined. 
Tons. 
1870 28,312,581 
1880 ... 63,773,603 
1889 .., 132,419,342 


More than doubling itself ineach decade. The capacity 
for production is always so far in excess of demand that 


it is often necessary to limit the amount forwarded to 
market, by the action of the great corporations engaged 
in the mining and transportation of coal. Doubtless 
there will be required to meet the demand in A.p. 1900 
nearly or quite 300,000,000 tons of coal. This can readily 
had from the fields which are now open and have 
direct communication with the deposits of iron ores. 

Iron Ores.—The map shows also the regions from which 
we now derive our present supplies. That these can 
be doubled in ten years does not admit a doubt. Pro- 
bably the most remarkable points of interest to our 

ests will be the great deposits of Cornwall, in 

ennsylvania, of the Marquette, Menominee, Gogebic, 
and Vermilion Ranges in the Lake Superior region, and 
the ores of Tennessee and Alabama, ey we in an 
unbroken vein for hundreds of miles along the flanks of 
of the great Appalachian coalfield. The following state- 


ment of the growth of the business in the Lake Superior 
region will serve to show the facility with which the 
supply can be increased : 
Tons Mined, 
1885 2,466,372 
1886 3,568, 
1887 4,730,577 
1888 5,063,693 
1889 7,292,754 


Showing that in five years the quantity has increased 
three-fold. 

The South is practically a virgin country, in which the 
production of ore is in its infancy ; but the development 
1s already phenomenal, and even if the other regions 
ceased lt a ore, the Southern States could readily 
supply the deficiency. It is remarkable also that the vast 
deposits of hematites and red fossiliferous ores with which 
the South is endowed, are adapted to the ‘‘ basic” process, 
while the ores of Lake Superior are suited to the “‘ acid ’ 
process. Thus the two sections are practically the com- 
plements of each other in the work of supplying the needs 
of the country for steel. It will doubtless excite surprise 
in the minds of our visitors to find that the basic process 
has made no progress in this country. The delay has 
been due vente to the recent development of the Southern 
ores, and partly to the illiberal spirit in which the basic 
patents have been managed. But it will not longer be 
possible to arrest the manifold destiny of the South, which 
1s now erecting a large number of furnaces, the product of 
which must find a market through the basic process. 

Capital.—The total wealth of the United States will be 
reported in the census just completed, but the figures are 
not yet available. In 1880 the amount was 43,642,000,000 
dols., which is equal to 870 dols. per head of population. 
The rate of increase of population for the previous decade 
was 30.13 per cent., and of the per capita wealth 45.47 
rcent. During the decade ending in 1890, the rate of 
increase of population is 28 per cent., and if the ratio of 
increase in wealth is only the same as in the previous 
decade, it will amount to 42 per cent., making the per 
capita wealth 1235 dols. The actual figures will un- 
doubtedly show a larger amount for each inhabitant. 

In Great Britain, according to Robert Giffen, the 
wealth per capita, at present, is 270/., equal to 1300 dols., 
so that the two countries are probably on an equality of 
wealth as to each inhabitant; but the aggregate wealth 
of this country now, and for the first time, exceeds that 
of Great Britain, although the amount of floating capital 
is larger there than here. But it must be remembered 
that the floating capital of the world is now practically 
mobilised, so that, if a deficiency exists in the United 
States, it is promptly supplied from abroad. 

Now, the ae of Great Britain has been adequate 
for the annual production of 485 lb. of pig iron per head. 
It cannot, therefore, be doubted that, with equivalent 
wealth, we could meet a demand of the same extent. If 
such a result should be reached in 1900, we should produce 
19,000,000 of gross tons of iron, which exceeds the esti- 
mate already made as to the probable requirements by 
more than 1,000,000 tons. The very large absorption of 
capital in the erection of new furnaces in the Southern 
States, during the last two years, supplying a capacity of 
at least 1,000,000 tons per annum, when the furnaces now 
under construction shall have been completed, has been 
readily met; and this goes to show that there is no 
practical difficulty in getting the means to supply any 
quantity of iron which the market will take. 

Labour.—For the supply of the raw materials and the 
smelting of our present product of pig iron, about 
200,000 men are required. The labour of one man, there- 
fore, now suffices to produce rather more than 40 tons of 
pig iron per annum. To pate in 1900, double the 
quantity now produced, will require the labour of 200,000 
additional men. This is not more than the number of 
male emigrants who come annually to our shores, and it 
is but a small percentage of the normal increase of our 
population, which between now and 1900 will reach atleast 
16,000,000 of persons. So far, therefore, as the supply of 
labour for the increased production is concerned, we need 
be under no apprehension. 

Skill.—Our foreign visitors are about to make a critical 
survey of the iron and steel works of the country, and 
their judgment, as to efficiency and management, will be 
accepted as final. In 1876, when this country had not 
fully entered upon the manufacture of steel, in which it 
now leads the world, producing one-third of the whole 
supply, the foreign engineers bore testimony to the 
superiority of our appliances, and to the greater yield per 
man. Our methods and labour-saving machines were at 
once copied by the best European establishments. I 
think I am safe in saying that we have not gone back- 
wards in the interval, and that our guests will still find 
something of value to be given in exchange for the price- 
less contributions which, since 1876, they have so gene- 





rously made to the progress of metallurgy in this and 
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other countries. At any rate, I think we have been quite 
ready to learn, and to take advantage of every advance, 
at home and abroad, so that our technique will be found 
to be fully up to the highest known standard of ex- 
cellence, 

(To be continued.) 





THE HOLLEY MEMORIAL STATUE. 
Inaugural Address delivered on Thursday, October 2, 1890, 
in Chickering Hall, New York. 

By James Drepcr, Honorary Member of the American 
Society of Mechanical Engineers, 

(Concluded from page 470.) 

So the busy years passed, bringing with them a rich, 
if tardy, harvest of fame to Holley. He continued to be 
recognised as the one great authority in America on 
Bessemer steel ; in Europe his reputation stood nearly, 
if not quite, as high. We all remember the prominent 
part he took in the Centennial Exhibition of 1876; his 
admirable reports on the iron and steel exhibits of that 
year, and which were followed by a long and masterly 
series of articles on the steel works of the United States 
—a series which unfortunately remained unfinished. 
Some of us have had the privilege of studying his annual 
and confidential reports on the steel manufacture of the 
world. These reports are marvels of technical skill and 
labour ; they attest also the unlimited confidence which 
he commanded both at home and abroad; the steel 
works of Europe, as well as those of the United 
States. They were the result of periodical visits to 
England and the Continent, and were, during the 
last years of his life, prepared solely for the use of 
the Bessemer Association, with which he had entered 
into confidential relations. The gates of every steel 
works in Europe were open to him, and from him 
no manufacturers’ secrets were withheld. It was quite a 
unique position which he then occupied ; one for which 
his long training, high intelligence, and perfect integrity, 
absolutely fitted him. Manufacturers knew well that 
their secrets were safe in his hands; that if they gave him 
much, he brought still more to them ; that his visits were 
always useful and suggestive, and that the exchange of 
American experiences for their own, never left Holley 
their debtor. There was also another aspect to these 
annual visits. ‘Time, hard work, and the cares of a busy 
life, had never withered the great charm of Holley’s 
character ; but, on the contrary, his personal influence 
and indefinable power of attraction had increased with 
years. He was loved as much as he was admired ; he was 
as popular in France, in Germany, and in Belgium, as he 
was in England or the United States. I could have laid 
before you to-day proofs of this till you would have 
wearied of them; you have already heard how the Council 
of an Institution, respected throughout the world—the 
Institution of Civil Kngineers—have expressed themselves 
about Holley, speaking from personal knowledge of him. 
You have heard what were the sentiments of Mr. Allen, 
in the early days of the Bessemer industry, sentiments 
which grew warmer with the passing years. Let me read 
you a few more expressions of opinion from distinguished 
men in England and the Continent of Europe; Mr. 
James Riley, of the Steel Works of Scotland, Glasgow, 
writes : 

“T regret that it will not be possible for me to be pre- 
sent on the interesting occasion when the monument to 
Mr. Holley will be unveiled and you will deliver the 
inaugural address, and that I shall therefore be deprived 
of the privilege of thus manifesting my sympathy with 
the sentiment which will culminate in the ceremony of 
that day. 

‘*Tt was my privilege and pleasure to know Mr. Holley 
during several years, in the latter of which I think I may 
say that our acquaintance became as intimate as the cir- 
cumstances of time and distance rendered possible. I 
think I am correct in stating that for the last ten years of 
his life he never came to Europe without visiting me, 
the last occasion being the one he left us bravely strug- 
gling with the disease to which he finally succumbed. 

**During these years of acquaintance of more or less 
mye, Reema I had learnt to admire and esteem 
Mr. Holley, and the more I knew of him the greater was 
the regard, and may I say affection, I felt for him. One 
admired his great abilities, esteemed him for his frank, 
honest, manly nature ; but more than this, one was drawn 
to the man by the grace and charm of manner and con- 
duct which he possessed in such high degree. Feeling 
thus regarding Mr. Holley, Iam glad to know that the 
engineers of America have taken steps to perpetuate his 
memory, that we are invited to participate in this action 
on their part, and that you are to give expression to our 
admiration and esteem on the occasion of the inaugural 
ceremony, 

* Yours faithfully, 
** JAMES Ritey.” 

Mr. E. Windsor Richards writes to me as follows: 

**Low Moor Tron Works, near Bradford, 
“Yorkshire, August 11, 1890. 
‘James Dredge, Esq. 

“Dear Sir,—I am very much pleased to learn that a 
statue is to be erected to the memory of our lamented 
friend, A. L. Holley, in Central Park, New York, and 
will be unveiled by you. It would be very gratifying to 
me to be present on that occasion, as I held him in the 
very highest esteem. It was sad that he should have gone 
from us when in the full ripeness of his career, when his 
abilities, sound common sense, and good qualities had 
become so well known to, and appreciated by, the lead- 
ing metallurgists and engineers in the old country. 

“* Holley had a very difficult part to perform, one re- 
quiring great judgment and knowledge of men, Few 





succeed as he did. Manufacturers generally most jea- 
lously guard their trade matters. Holley disarmed them 
by being always as ready to communicate information as 
to receive it; he had always something of the highest 
interest in engineering and metallurgical matters to 
discuss. 

‘* Nine years ago at this season he was directing the 
route for my visit to the States, a visit which afforded 
me so much pleasure and instruction, and which added 
many more names to my list of American friends. 

“T am, indeed, glad that so many of his countrymen 
have joined to do honour to the memory of a man so emi- 
nent, so amiable, and so genial. 

‘Yours faithfully, 
‘* London. **. Winpsor RICHARDS.” 


From France I bring you a message from Messrs. 
Schneider et Cie., of Le Creusoét. 


ak “Le Creusét, July 18, 1890. 
ir, 

‘We have the honour to acknowledge the receipt 
of your letter of the 14th inst., to which we hasten to 
reply. It was a fortunate inspiration to combine, as you 
have undertaken to do, the expressions of opinion of 
those engineers who had the privilege to hold relations 
with Alexander L. Holley, and we are grateful to you 
for having thought of us, who have always preserved 
such an agreeable recollection of our cordial intercourse 
with him in the past. 

“‘The bright intelligence which he had brought to bear 
on all metallurgical questions; the great range of his 
information which an indefatigable energy enabled him 
constantly to extend ; the readiness and grace with which 
he lent himself to the exchange of ideas, which were 
always valuable coming from a man of his high intellec- 
tual standard, secured for him the highest rank in the 
esteem of those who knew him, and we are happy in 
having the privilege to offer to his memory, with our 
fullest sympathy with the engineers of the United States, 
the sincere testimony of our esteem and of our highest 
consideration,” 

‘* SCHNEIDER ET CIR.” 


From Germany, the Ruhrort Steel Company write : 


**Rheinische Stahlwerke in Ruhrort, 
“July 14, 1890. 
** Dear Sir, 

“Tn reply to your esteemed favour of 7th inst., we beg 
to express to you our never-ceasing regret at the loss the 
profession sustained in the death of A. L. Holley, and 
we are deeply gratified to know that his countrymen are 
about to commemorate his important services to industry 
and science, and to keep alive his memory, by the erec- 
tion of a monument to him. 

“We take advantage of the fact that you are going 
to New York on the occasion of the inaugural ceremony, 
and we hereby request you to impress upon our Ame- 
rican friends and colleagues, our complete and _ heart- 
felt sympathy with them in the realisation of their 
honoured work. The great esteem in which we held our 
late friend and brother engineer, fills us with a senti- 
ment of keen regret that we shall not be able to assist 

versonally at the ceremony ; we thank you therefore for 
aving undertaken the kindly mission of acting as the 
interpreter of our high regard for the memory of our 
dead friend, for whom we shall always retain the warmest 
affection. 
‘* With our sincere regards, we are, &c., 
‘*The Directorate of the Ruhrort 
“Steel Works.” 


From Austria I have the following communication : 


** Witkowitz Steel Works, Austria, 
** July, 1890. 
“Dear Sir, 

“Tt was with heartfelt satisfaction that we learned 
from your esteemed favour of the 7th inst. that the 
memory of that great American engineer, A. L. Holley, 
is to be honoured and preserved by a memorial column, 
and that this monument is to be unveiled in the presence 
of those European engineers who are invited to enjoy the 
hospitality of our American colleagues. We owe Mr. 
Holley much for the valuable information and suggestions 
we received from him when he visited our works, and his 
memory will always be warmly cherished by us, as much 
on account of his rare amiability and charm of character, 
as for his great ——- talent. We ask you toextend 
in our name and on our behalf, a very warm and hearty 
greeting to the engineers of the United States, whose 
visits to our works have always been, and ever will be, 
welcome. 

“We are, dear Sir, yours faithfully, 
“The Directors of the Witkowitz 
**Steel Works.” 


From the John Cockerill Works at Seraing, M. Grei- 
ner, an able metallurgical engineer, and an old and valued 
friend of Holley, intrusts me with the following message 
to you: 

* Société Cockerill, Seraing, Belgium, 
* August 6, 1890. 
**Dear Mr. Dredge, 

“At the moment when the engineers of the United 
Statesare’preparing to render solemn homage to their illus- 
trious confrére, A. L. Holley, you have done me the honour 
to ask me to communicate through you my opinion of this 
eminent engineer who was so prematurely removed from 
science, from industry, and from the affection of his many 
friends. I cannot better reply to your kind invitation 
than by recalling some personal souvenirs that are asso- 
ciated with the numerous visits made by Holley on the 
Continent after he had quitted the Troy Works, where 
he made his début in Bessemer steelmaking manufacture 





in America. This establishment had many points in 
common with the steel works of Seraing, of which I was 
the engineer, as long ago as 1864, and this was the cause 
of our friendship, as well as the reason of our first meet- 
ing. From the commencement, Troy and Seraing manu- 
factured steel by the Bessemer process, of many classes 
and for all purposes. Holley thought as I did—and con- 
firmed his opinions by,the results he obtained—that the 
converter, properly enyployed, could be made to yield all 
the qualities of steel required by commerce, from the 
more ordinary metal eiupeed for rails to the high- 
class steels required for ordnance, rifles, springs, &c. 
When, extending the field of his operations, he was 
called successively to assist at the creation of all the steel 
works in the United States, our relations became more 
intimate ; not because he had much to learn from us so 
far as mechanical applications or general designs were 
concerned, because in all these things he was a past 
master, but because he was struck with the extreme 
moderation in our cost of manufacture, and it was in the 
comparison of Belgian with American net prices that he 
found matter for study and reflection which strengthened 
our relations and made them more closely intimate. And 
then there was something else which drew us to him. In 
the midst of his incessant journeyings from works to 
works across the Continent, in his indefatigable researches 
after new details and processes, or fresh applications, with 
that untired ardour which astonished us all, he loved to 
come to us sometimes to rest for a few days, intervals, alas! 
that occurred too seldom and were always too short, and 
he found in the beautiful country that we loved to traverse 
together, always discussing technical subjects, landscapes 
that recalled to him, on a small scale, your beautiful 
Pennsylvania. 

‘* Besides the engineer and the man of science, Holley 
was a true artist, with elevated sentiments and impres- 
sionable feelings before the beautiful spectacles of nature; 
and, besides this, he was also a man who did not disdain 
to mingle bright pleasantry with the gentle philosophy 
with which he knew how to surround everything. ‘The 
first time that I saw Holley we visited together the works 
at Terre Noire, to examine the results obtained by the 
addition of a certain quantity of phosphorus in rail steel 
without detriment, so it appeared, to their quality. The 
last time we met it was still the question of phosphorus 
that brought us together, but this time on a more serious 
matter. We visited, with Thomas (alas ! he is dead, too) 
and Mr. C. P. Sandberg, the beautiful grotto of Han, on 
the Lesse. In one of these subterranean halls, strangely 
and ruggedly broken up by stalactites and stalagmites, 
that our guide illumined for us with the glare of bis 
torch, Holley said laughingly to Thomas that he felt as if 
he were in the interior of a gigantic basic converter. Now, 
this was the time (1878) when poor Thomas had not suc- 
ceeded in making a satisfactory lining to his converters, 
and which, after every charge, presented the most curious 
and wild-looking appearance. It was a gift of Holley’s 
that he was able, on the spur of the moment, to make the 
most striking and humorous comparisons; and in his 
lighter moments, in the company of his friends, his con- 
versation scintillated with the bright sparks of his wit. 

**T do not feel, my dear Mr. Dredge, that I have any 
right to say all that I think about Holley’s noble qualities. 
Voices with more authority than mine—and yours espe- 
cially—will bear witness to the splendid work of the 
engineer, the remarkable publications of the man of 
letters, the undisputed judgment of the man of science ; 
but if to this testimony I have nothing to add, I_ cannot 
refrain, at the risk of repeating that which doubtless you 
will feel yourself called upon tosay, that I can never hope 
to meet in the course of my career aman whose soul was 
more noble, whose character was more loyal and more 
frank, whose tact and sentiment were more delicate, and 
whose charming manner, whether in business or in private 
relations, was more striking. He was, if I may thus dare 
to express myself, a true type of the ‘‘ Gentleman Engi- 
neer,” and it is thus that he will ever remain in my 
memory. It is with very deep regret that I have to 
abandon my intention of joining the members of the Iron 
and Steel Institute in the visit to their confréres of the 
United States, who have chosen the happiest moment to 
immortalise the name of their famous compatriot Alex- 
ander Holley, by unveiling his statue in the midst of the 
sympathetic acclamations of the engineers of the Old and 
New Worlds. 

‘Believe me, dear Mr. Dredge, 
‘© Yours most faithfully, 
‘* A, GREINER.” 


Had it been necessary I could have multiplied these 
evidences of friendship and goodwill tenfold. But I 
think I have brought you sufficient ‘‘ voices from beyond 
the sea” to speak to you of Holley’s work and worth; 
enough evidence of how he was admired and esteemed 
abroad. 

A passing reference should be made to the Thomas- 
Gilchrist process of making Bessemer steel which was 
brought into prominent notice only three years before the 
close of Holley’s career, at_a time when his continued 
efforts had already broken down his magnificent consti- 
tution. The ill-fated Mr. Thomas in some respects 
resembled Holley, and they had sufficient subjects of 
interest in common to create a strong bond of sympathy 
between them. Always eager to know of what was new 
and of apparent value, Holley speedily made himself 
master of the basic process, and passed considerable time 
with the inventcrs at the works where the method was in 
operation. He quickly formed a high estimate of the 
value of the process, and made preliminary arrange- 
ments with Mr. Thomas for its introduction into the 
United States. Partly as a consequence of this arrange- 
ment, Thomas visited the States in 1879 and passed some 
wecks with Holley, inspecting the principle of your steel 
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works. It wason one of these occasions that Holley made 
the remark to Thomas, when he was fatigued and wanted 
to sit down, ‘‘that he must send over to England if he 
wished to find a cool ingot mould.” I think that Holley’s 
early death was the sole reason why the Thomas-Gilchrist 
process is so little employed in the United States ; the 

ood opinion that Holley formed at the commencement 
a been fully justified by its large and successful adop- 
tion on the Continent of Europe. In this connection Mr. 
Arthur Cooper, manager of the North-Eastern Steel Com- 
pany, of Middlesbrough, and one of Holley’s friends, 
writes me as follows: 


‘*The North-Eastern Steel Company, Limited. 
** Middlesbrough, August 4, 1890. 

‘*My dear Sir,—As one of Holley’s great admirers, it 
affords me pleasure in bearing testimony of the very igh 
degree in which he was appreciated by me. It fell to my 
good fortune to make his acquaintance in Sheffield, early 
in the seventies, whilst he was paying one of his many 
visits to this country, and this acquaintance soon ripened 
into a firm friendship, for although Holley’s visits at that 
time were undertaken chiefly for the purpose of posting 
himself as to the means in use here of carrying out in 
detail the Acid, Bessemer, and Siemens processes, so 
great were his abilities, so bright his intellect, and such 
was his genial temperament, that in pep sete to him 
any information, it always seemed to me that the benefits 
received were greater far than the benefits conferred, 
because in discussing the various points Holley had 
always some suggestion to offer well worthy of the most 
careful consideration, if not, indeed, of immediate adop- 
tion; and afterwards when the basic process was intro- 
duced, and he became intimately associated with the late 
Mr. Thomas, he was amongst the first to estimate at 
their true value, the mechanical difficulties that had to be 
encountered, and his genius promptly devised a ready 
means of overcoming the greatest of these difficulties. 
Hence it happens that there are few steel works in this 
country or on the Continent that have uot profited in a 
greater or less degree from his brilliant talents. With 
such tributes to his memory it is scarcely necessary to say 
that he was regarded by me as one of the cleverest and 
most reliable of steel works engineers, whose death was 
a great loss, not only to his country, but to the world. 

“*With regard to Holley’s private character, truth- 
fulness, honesty of purpose, generosity and sincerity 
were the essence of his life, and no one who met him 
casually could help admiring him as a man and a true 
gentleman, whilst his more intimate acquaintances will 
ever cherish the recollection that they once had the 
privilege of knowing such a man and of calling him 
Veriend. 

“Tam, my dear Sir, yours very truly, 
‘© ARTHUR COOPER. 

‘** James Dredge, Esq.” 


Did time permit, I should like to dwell at much greater 
length on the brilliant and successful years of Holley’s 
career ; the period of an abundant harvest, the seed of 
which had been sown with toil and judgment so many 
years before. But I must pass on to review very briefly 
some of the minor though important incidents that com- 
plete the picture of his busy life. The professional honours 
that were so fully his due, fell thickly enough on him 
during the later years. He was elected President of 
your Institute of Mining Engineers in 1875 ; he was Vice- 
President of your Society of Civil Engineers in 1876 ; he 
founded your Society of Mechanical Engineers, of which 
Society you did me the high honour to elect me an 
honorary member ; in 1877 he became a member of the 
Institution of Civil Engineers, a body which we in 
England are proud to regard as the parent of all the 
Anglo-Saxon engineering societies. In connection with 
this election, I think you will be interested to hear the 
summary of Holley’s life and works as told by himself in 
detailing his qualifications for membership. 

‘Tn 1853 he graduated in the Scientific Department of 
Brown University ; was then for one and a half years 
under Mr. EK. H. Corliss, locomotive engine builder, and 
one year under Mr. W. G. Hamilton in the New York 
Locomotive Works ; from 1856 to 1862 he was engaged 
partly in the literary branch of the profession, and partly 
as an assistant engineer in the locomotive department of 
various railways, and also under Mr. E. A. Stevens in 
planning marine machinery. From 1863 to the present 
time he has been connected with the Bessemer steel and 
iron manufacture of the United States as follows: In 
1863 studied the Bessemer steel manufacture in England ; 
in 1864 to 1865, built and managed the Experimental 
Works at Troy ; in 1865-67, built the 5-ton plant at Troy, 
and built and managed the Pennsylvania Steel Works 
and Rail Mill at Harrisburg; in 1868-70 rebuilt and 
managed the Troy Works (burnt in 1868); in 1871-73 
built the Bessemer Works at North Chicago and the 
Bessemer Works and Rail Mill at Joliet; in 1873-75 
built the ‘Edgar Thomson’ Bessemer Works and Rail 
Mill at Pittsburg, and in 1874-76 built the Vulcan Bes- 
semer Works at St. Louis. From 1871 he has been con- 
suiting engineer to the Cambria Iron Company and the 
Bethlehem Iron Company, and from 1874 to the Lacka- 
wanna Iron and Coal Company, is present consulting 
engineer to ten of the works mentioned, and the construc- 
tion of their several Bessemer works, and tothe Otis Iron 
and Steel Company and Springfield Iron Company, in 
the construction of their Open-Hearth Steel Works. He 
is a member of the United States Government Board to 
test iron, steel, &c. In 1875-76 he was President of the 
American Institute of Mining Engineers, and is now a 
vice-president of the American Society of Civil Engi- 
neers.” 

Holley was proposed as a member of the Institution of 
Civil Engineers by the late Sir William Siemens, and was 





seconded by a long list of well-known and famous men in 
the profession ; they were 
F. J. BRAMWELL. 
K. A. Cowper. 
T. R. Crampron. 
JAMES RAMSDEN. 


B. Baker. 

JouN HAWKSHAW. 

W. H. Bartow. 

Cuartes Hurron GReEGory. 

J. T. Smirn. Doveias GALTON. 

ALEX. BRoGgpeEN. I. Lowrutan BEtt, 

Some of these men have passed away; they were all 
his warm personal friends, as were also those who are 
still living. I should like to read you the following 
extract from a letter written by one among them, whose 
name was perhaps even better known to a past generation 
than it is to-day—Sir Charles Hutton Gregory, many 

ears since President of the Institution of Civil Engineers. 

te writes : 

‘* Thirteen years ago I had the pleasure of being one of 
the proposers of the late Mr. Holley as a member of the 
Institution of Civil Engineers of England, and having 
formed a very high opinion of his character and attain- 
ments, I feel proud of the fact that we had affiliated this 
distinguished man to the body of English engineers, and 
I venture through you to offer to our American brethren 
my sincere congratulations on their recognition of his 
merits by a lasting memorial in his honour. 

“Tam, dear Mr. Dredge, 
** Yours very truly, 
“CHARLES Hurron GREGORY. 

‘Past President of the Institution of Civil Engineers.” 


Holley was also a member of the Iron and Steel Insti- 
tute of London. 

Of the official positions occupied by him, the most im- 
portant were as follows: In 1875 4 was appointed a 
member of the United States Board for testing structural 
materials ; in 1879 he became lecturer on the metallurgy 
of iron and steel at Columbia College ; and in 1878 he was 
given the degree of Doctor of Laws. 

It was early in the summer of 1880 when Holley received 
the first warning that his career was drawing to a close. 
Twenty-five years of life at high pressure had told on his 
constitution, though his energy and magnificent mental 
powers remained unaffected. Of course he refused to 
listen to the intimation that nature, nearly exhausted, gave 
him. He came over to Europe and completed, under 
considerable difficulties, his usual arduous round of pro- 
fessional duties on the Continent; then he returned to 
London in July, tired and suffering from the attack of his 
old enemy, chills and fever. The malady refused to be 
driven out by the usual remedies, the symptoms became 


more complicated, and with alarming rapidity his illness | Pl 


assumed, first a serious, and then a most dangerous form, 
the worst feature of which was that its characteristics 
baflied the physicians, and made, as events proved, 
accurate diagnosis impossible. 

For weeks he lay between life and death, and you will 
recall, as if it were but yesterday, the breathless anxiety 
with which you awaited the receipt of telegrams announc- 
ing his condition. By his own insistence these despatches 
were made more hopeful than his condition warranted, for 
his greatest and constant anxiety was to spare his family 
and friends as far as possible. ‘‘Time enough,” he used 
to say, “‘for them to worry if things go wrong.” 

It was my privilege to pass many hours by Holley’s 
bedside during this long period of trial, and if my pre- 
sence, and his knowledge of the constant solicitude of 
his very numerous friends in London, afforded him some 
consolation, his fortitude, his patience, and his calm 
endurance, not only called forth our constant admiration, 
but taught a lesson I can never forget; an example few 
of us can hope to follow. It was very long before the 
faintest ray of hope threw a gleam upon that sick bed; 
not until after he had been absolutely condemned by the 
highest medical opinion. I believe that nothing but his 
indomitable determination, which never flagged, saved 
his lif. He had from the first a fixed resolution to live, 
and I think he never once lost confidence. Some of you 
at alater time saw a similar scene enacted, but then, 
alas! he was able only to keep death at arm’s length for a 
few hours instead of repelling it altogether. It was 
during this period that I learned the inner aspect of 
Holley’s character. It was no seamy side that was thus 
exposed to me; but, on the contrary, great and gentle 
virtues, combined with an absolute trust that all was well, 
which showed the noble gentleman and the true Christian. 
The closer death approached, the more resigned he grew 
to the Supreme Will, and yet the more determined to 
have a longer time secured to him. Not for himself ; 
never a moment for himself; only for those he loved, 
and who were dependent on him. ‘So far as I 
am concerned,” he would say, “it matters nothing ; I 
have done my best with the powers that I possessed, 
not for money or ambition, but beeause I just had 
to do my best. And it is impossible for me to die 
for another eighteen months; those I leave behind me 
must be provided for, and I can do that easily in a year 
and a half. Just now I could not afford it.” 

The light of unselfishness and _ self-abnegation burnt 
bright and pure within him ; undimmed by fears for the 
future, undisturbed by any weak clinging to the world. If 
Holley throughout his life rejected dogma, it was because 
his exalted spirit found a surer support in broader views 
that were more harmonious with his character, and this 
support never once failed him in the darkest hour. For 
my part I can truly say that I hope when each of us is 
called away, wemay accept the summons asconfidently and 
cheerfully as Holley did, not only during his first illness, 
but when the end came. 

In have insisted upon Holley’s marvellous unselfishness 
during this dreadful period, and I cannot help telling you 
an incident that illustrates to what an extent he was able 
to carry this great quality. The Engineering and Mining 
Journal of August 7, 1880, published a telegram that had 





been despatched from London a few days before. Holley’s 
family and friends were awaiting with eagerness and 
dread every message that was sent to them about his con- 
dition, and Ican imagine the joy with which Dr. Ray- 
mond penned the announcement of this despatch. He 
said: ‘‘ We reserve to the last the best piece of intelli- 
gence, namely, a telegram of August 4 saying, ‘ Doctors 
authorise telegraphing improvement more marked.’” I 
should like to tell you the story of that telegram. For 
many days hope had been sinking out of sight ; consulta- 
tion after consultation had taken place, and each bulletin 
was more discouraging than the previous one. The 
unchanging cheeriness of Holley never failed, but his 
strength ebbed visibly with every hour. On the morning 
of August 4 a new consultation was held, the most 
eminent specialist in London, since dead, having been 
called in. As the doctors stood around the bed of the 
sick man, speaking with bated breath, a faint smile 
played over the thin, pale face—you remember Holley’s 
smile ; he knew quite well what their opinions were, and 
seemed less affected than any one else present. After- 
wards in another room, the eminent specialist passed his 
inexorable sentence: ‘* All that human skill can do, has 
been done; the duration of the patient’s life is now a 
question of a few hours.” You may imagine what my 
feelings were when I returned to Holley’s bedside. 
Presently he whispered to me, ‘‘ Send them a telegram.” 
‘* What shall I tell them?” said I. ‘‘That the doctors 
see a marked improvement,” he replied. I said, “Can I 
tell them that, Holley?” ‘‘Certainly,” he replied; 
‘* Telegraph it, any way ; if you can stand it, I can.” I 
sent the telegram Dr. Raymond published, and the 
remarkable thing was that this was the truest bulletin 
which had been sent you for a long while; almost from 
that hour he began to mend, and improved steadily from 
day to day. Was not this incident most thoroughly 
characteristic of the man, who, in the direst extremity, 
thought chiefly of sparing you, and felt that he a 
** stand” the responsibility of the reception if he was 
able to give you a few more days of delusive hope ? 

The time came when there was no need to send any 

more deceptive telegrams, and it was a great occasion to 
him and his friends when he was able to leave his room 
and be carried down stairs, His recuperative powers 
now stood him in good stead, and he was soon able to 
look forward to his return home. During the short 
period that elapsed between his convalescence and his 
departure, he resumed his interrupted duties, and was 
able to settle to his satisfaction the work which he had 
— from New York, six months before, to accom- 
ish. 
Thus ended _ happily what was for so many of us a 
great crisis. The eighteen months’ respite he had fought 
for so valiantly, was accorded to him ; how well he used 
them others know better than I. This may be the place 
to put on record the fact that during his illness he con- 
ceived the idea of his last, and one of his most important 
improvements in the Bessemer process—that of the de- 
tachable converter shell. This was patented in 1881, and 
since his death was purchased by the American Bessemer 
Association. In England this patent has not found a 
large application, but, I believe, in the United States it 
has been extensively introduced, and has helped still 
further to increase the remarkable production of the 
various steel works he designed and organised. ‘If I 
was to die at that time,” said Holley, ‘I wanted to do 
something to enable me to die with credit.” 

It was with gratitude and thankfulness that his friends 
bade him farewell when he started for his homeward 
journey, in the fall of 1880; not fully restored, but still 
snatched, as it seemed, from the grave, and given back to 
those for whose sake he had battled through his lon 
illness—his family and friends. The winter, spring, an 
the first months of the summer of 1881 he passed with 
you; therefore you know better than I do, that the lamp 
never burned brighter, though to those who watched him 
closely, the flame was somewhat fitful, for the oil was 
nearly spent. Perhaps you may be interested in the 
following extracts from letters I received from hin in 
1880 ; they contain nothing of importance, but to me 
they have a special value, and they indicate how far he 
was restored to apparent health and to real energy. The 
first was written from Liverpool on October 8, 1880, just 
before he sailed for New York, and about a month after 
he had left the doctor’s hands. During this time he had 
prepared a paper on ‘‘ The Adaptation of Bessemer Plant 
to the Basic Process,” which was read before your Society 
of Mechanical Engineers at their annual meeting ; and 
he had visited the various works in England where busi- 
ness awaited him. He wrote: ‘‘Inclosed find proof of m 
paper to be read November 24...,. I am very glad t 
made the run to Glasgow and Eston, as I looked up much 
of interest and received no harm as far as I know of. I 
hope that you will see much of my best work in Ene- 
NEERING during the next six months.” 

The second letter, dated October 20, was written from 
his home in Boooklyn. ‘‘I have been home an hour, and 
I hasten to tell you, by to-morrow’s early steamer, that I 
found my family well, that I gained strength on the 
voyage, and I am feeling very well... . 1 found my 
wife and children on the wharf. They were surprised to 
see me looking so unusually well and glad enough to see 
me so, or to see me at all in fact, and they joined me in 
expressions fof gratitude for my deliverence from the 
King of Terrors... . As I settle down in my place at 
home, it sometimes seem as if I had not been away 
(though it will be six months to-morrow since I sailed), 
and my illness had been a bad dream.” 

The numerous letters I received from him between 
this latter date and the following July, when he came to 
England, all breathe the same spirit of thankfulness for 
his recovery ; the same interest in the work he had to do ; 
his hopefulness for a prolonged and useful future. It is 
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evident, however, he must have been conscious that his 
physical elasticity had failed, for while he carried on his 
work as thoroughly as ever, there were not wanting proofs 
that he knew the necessity of caution, and he made plans 
for securing leisure and rest, which a short time before 
he would have deemed entirely unreasonable. I think 
that he missed few, if any, of your professional meetings, 
or the banquets which are one of their pleasant features ; 
and on those occasions his eloquence was never loftier, 
nor his humour more keen and delicate, as witness his re- 
markable speech at the Hartford meeting of your Society 
of Mechanical Engineers in 1881. 

With the summer of that year came the perfected plans 
for his annual professional European visit, the last he had 
assured me, twelve months before, that he intended to 
make —a fateful prophecy. But on that occasion he de- 
parted from his usual custom, and relaxation formed a 
part of his scheme, to insure which his whole family tra- 
velled with him. In this connection I do not hesitate to 
read to you extracts from a letter he wrote me on the 
steamer Germanic before his arrival at Liverpool. The 
letter is dated July 17, 1881. ‘‘We have had a very 
sinooth passage, and everything delightful ..... we 
intend to go to Scotland for two weeks, and then spend 
two or three days in London on the way to Switzerland, 
which we wish to reach as soon as possible so as to do it 
before cold weather. Charles Macdonald, one of our pro- 
minent engineers and bridge builders, and no end of a 
good fellow, is with us, and I want him to meet some of 
the boys. i shall write you what day we shall arrive in 
London. And I am gomg to put you to the trouble of 
ordering for me an A 1 dinner, with smoking-room, and 
inviting yourself and a few more . . . we must have that 
dinner.” 

One of the main objects Holley had at heart in planning 
his European trip of 1881, was the realisation of ascheme, 
the first intimation of which was conveyed to me in the 
letter I have just quoted; the initiation of this scheme 
was, I believe, whelly due to himself, and certainly no 
one could so well understand its great importance. 
Speaking after an interval of nine years, I may be in 
error in some details; but I think, that between his 
return to America in 1880, and his last visit to Europe the 
following summer, the idea had occurred to him to bring 
about closer relations between the members of the engi- 
neering profession in England and in the United States. 
No one knew better than he did the value of personal 
intercourse, nor the rapidity with which the mists of 
indifference, prejudice, or ignorance are dispelled under 
the genial iene of personal acquaintance. Perhaps, 
too, Holley, who was so justly proud of all he had accom- 
plished, was anxious that bistichenen should see for 
themselves what they only knew from his lips, and the 
truth of which they half doubted ; in any case, I know 
that he chafed under the recollection that his statements 
had more than once been received with a scarce concealed 
spirit of incredulity. These personal motives may have 
somewhat influenced him, but his chief reason in wishin 
to bring English and American engineers in closer touc 
with one another, was the lofty one of giving to both 
nations more light and sympathy. I understand that 
his proposal was carefully discussed by a joint com- 
mittee of your societies, and that a magnificent pro- 

‘amme Oo reception was prepared. Then Holley and 

is friend Mr. Charles Macdonald, whose eminence as a 
civil engineer is almost as fully recognised in Europe as it 
is in America, were asked to act as the delegates of your 
societies ; to convene in London such a — as they 
thought most representative and useful ; and to lay before 
this meeting your proposals, that they might ascertain 
how such an invitation would be received. 

The first meeting, Holley very naturally decided, 
should take the form of adinner, and it was this dinner 
which is referred to in the letter I have just now read. 
Of course I knew nothing of the details at that time, but 
I judged that something of importance was on foot, for 
until Holley arrived in ‘Landon, he showered letters upon 
me always on the same topic. When we met he was very 
full of this scheme, and it was hard not to encourage him, 
or even not to share his enthusiasm. I felt that a ti 
disappointment awaited him, and that the project he so 
much cherished was doomed to failure. The time had 
not come for such a union; but Holley in the noble 
generosity of heart, which had conceived and elaborated 
the proposal, could not understand that it might be re- 
ceived with coldness. 

The dinner took place, and with the exception of 
Holley, Mr. Macdonald, and myself, no one understood 
why he had been invited. There were but few guests, 
and to them after the close of dinner, Holley unfolded 
his scheme; told in his eloquent and winning way how 
warmly you desired to welcome your brother engineers 
from London; how no limits would be set to your hospi- 
tality ; how your factories would be thrown open ; your 

»rofessional experiences and information freely given. 
ut it became at once evident that the scheme was 
impracticable, and would have to be abandoned. 
am not seeking to blame those gen lemen who thus 
met Holley’s warmth with seeming coldness, and chilled 
his generous enthusiasm. The time had not come. But 
Holley, in his disappointment, did not perhaps make full 
allowance for the want of appreciation displayed, and 
was very sick and weary in his failure, which greatly sad- 
dened the few remaining months he was to pass in Eng- 
land. And I know how loudly the echo of his failure 
resounded through the United States. Thanks to your- 
selves, the memory of that time was blotted out last year, 
when you responded so fully to the brotherly invitation 
sent you by the Institution of Civil Engineers, who you 
were pleased to say extended to you true hospitality and 
friendship, with both hands, I felt the deepest interest 
in the result of that invitation, and I strove earnestly in 
my small way to help to make your visit a success, for I 





felt that it was a sacred duty which J owed to the 
memory of our dear friend, to assist in bringing to pass 
what he had so earnestly longed for. Your visit to 
England last year was the first fruit of Holley’s labour of 
1881. Are we not all filled with the same vain longing that 
he might be among us now to see the further result of his 
work ; to act as host to the foreign guests now assembled 
on your shores ; to hold us once again by the spell of his 
eloquence ? 

The plans which Holley had formed before he left New 
York, of obtaining rest and change by a European tour, 
were never carried into execution ; probably his habits of 
continuous work were too strong to be broken up. At all 
events, while his family set out to complete the pro- 
gramme, Holley remained in England for a while, and 
then made his accustomed round of the steel works in 
France, Germany, and Belgium. ‘He was back again in 
— in time to attend and take a part in the meeting 
of the Iron and Steel Institute. On October 20, 1881, he 
wrote to me: 

‘*Very sorry to have missed your call. I bave not felt 
quite up to going north yet, and probably shall not go 
before the middle of next week. I naturally overdid the 
thing a little at the meeting, and have bad some mild 
returns of chills and fever, but Dr. Hare thinks he will 
break it up in a few days. I shall not go to Italy at all, 
but shall remain in England until near the end of No- 
vember and then meet my family in Paris. I mean to 
get out that Bethlehem supplement for you before many 

ays, but what with quinine and rudimentary chills, I 
have felt fit for little.” 

Now Holley’s work was done ; his plans for journeying 
north were only partially carried out, and he returned to 
London early in Sool r to meet his family. With the 
mist and gloom of the last days of autumn, began the 
closing scene of this bright career, saddened by a great 
and unexpected anxiety and grief. During the visit of 
his family to Rome, one of his daughters contracted a 
fever, that developed with alarming symptoms almost as 
soon as they were reunited in London, and for several 
weeks she lay a victim toa severe attack of — A 
fortunate chance had made me recommend to Holley an 
hotel owned by a gentleman whose name you have all 
heard ; a man I am proud to call my friend: who filled 
with distinguished ability the high position of Lord 
Mayor of London; and who was so largely instrumental 
in making the Paris Exhibition of 1889 an international 
success. I refer to Sir Polydore de Keyser. Durin 
many weary weeks, when Holley’s final illness, whic 
had now taken its fatal hold upon his system, was inten- 
sified by anxiety at the alarming condition of one of the 
three persons to whom his life had been devoted, he 
found in Sir Polydore and Lady de Keyser two of the 
truest and most devoted friends. It was greatly due to 
their unceasing solicitude, that Holley’s daughter was 
restored to convalescence before he was ordered hurriedly 
to quit England. To obey this order meant separation 
from his family, for his daughter was unfit to travel. 
But Holley realised that this was his only chance, and 
slender as he knew it to be, he did not hesitate for a 
moment. But he would have refused utterly if Provi- 
dence had not thrown in his way those two good friends, 
who, after this lapse of years, still cherish his memory 
with lively affection, and in whose hands he left his family 
with full confidence. 

Holley left London for the last time a few days before 
the Christmas of 1881. It was one of those dark and 
gloomy mornings which we know only too well; when 
the city is swallowed up in chill mists, and mid- 
day is only a sickly twilight. When we shook 
hands as the train start2d, he said to me, ‘‘ This is, in- 
deed, good-bye ;” and then I knew that we should 
never meet again. I have always regarded this last 
journey of Holley’s—taken suddenly at so bad a season 
of the year, and in the state of health he knew himself to 
be—as a final act of unselfishness which seemed natural to 
him, but of which few people are capable. He felt that 
he would rather separate himself from those he loved, 
than add to their anxieties, and at any cost that he must 
grasp at the small chance which the better climate of 
America might give him ; but all the same he knew that the 
end was come. The sad heroic details of the closing scene 
you all know well, but I will venture to reproduce the 
story here as told in Dr. Raymond’s eloquent language : 

‘*WhataSabbath followed ! The quiet chamber where he 
lay, brave and cheerful, watching the strength that was 
ebbing away, as he might have watched and measured 
the current of a motive power; the storm-beaten shi 
that steamed up the harbour, bearing those he lov 
best; the race with death; the arrival of wife and 
daughters just too late. What insupportable wringing 
of all hearts, except his, who recognised with calm im- 
partiality when the machinery of life was about to stop, 
and whose only anxiety was for those who were sailing 
unawares towards the shadow of death! ‘Make it as 
easy for them as you can,’ he had earnestly said to a 
faithful friend.” 

The widespread sorrow that descended on us with 
Holley’s death like a dark veil, has been lifted by the 
gentle hand of time, and Jooking back, we are able to see 
in true perspective, the great achievements of his busy 
life ; the work that was left unfinished when death called 
him. It must have occurred to many of us that, after 
all, it was better so; better for him to have departed 
from us while still in the vigour of intellect, than to have 
lingered until his powers failed and the light of his spirit 
burnt low. He completed in his lifetime more than 
enough to fill the record of many ordinary lives, and he 
remains enshrined in our hearts, brilliant and noble. 
Can we desire more ? Can any one of us hope for so much ? 

I prefer to remember Holley rather as a man of 
talent, than of genius ; that is if we accept the strict 
meaning of the word “genius,” and regard it as a 





special gift of arriving always at a desired aim, by 
intuition—in two words, ‘“‘ inspired instinct.” Talent, 
on the other hand, depends on high mental training 
and a perfect command of all the faculties; on a great 
strength of intellect, and on a peculiar aptitude for 
being moulded and directed to specific ends and to 
valuable purposes. Does not this apply in all respects 
to Holley’s mind? His great natural gifts were steadily 
and systematically trained by self-imposed discipline, 
and by the sterner force of circumstances. Yet if we 
accept the great philosopher’s dictum that genius con- 
sists of a power to take infinite trouble, then we must 
ascribe the gift of genius to Holley in a high degree ; for 
in all things, large and small, no amount of trouble was 
too great for him, provided that what he did was well 
done. But genius is nearly always ill-balanced, and the 
great qualities of une so endowed are generally accom- 
panied by petty weaknesses that only too often make 
these special gifts a burden to the possessor and to those 
about him. Holley was great all round ; as engineer, as 
inventor, as journalist, and as orator. Equally great was 
he in his private life. Admired by all those who were 
his acquaintances ; beloved and equally admired by those 
who had the privilege to be his friends; a devoted 
husband, and a devoted father ; one whose only thoughts 
in moments of extremity were for others, but never for 
himself. No; let us ascribe to Holley the highest, the 
most brilliant talents; but do not place it on record that 
he was a man of genius, for in so doing we imply the 
existence of weaknesses that had no place in his great 
nature. 

Your faithful and enduring friendship has found 
graceful expression in marble and in bronze; in a statue 
which shall remain to speak to future generations of their 

eat engineer who revolutionised the most important 
industries of America. But this memorial which you 
have erected, is only the outward and visible sign of the 
angi memorial, set within your hearts; to be kept 
there sacred through life—and beyond it. Many of you 
have seen carved over one of the portals of St. Paul’s 
Cathedral, the epitaph of its architect: ‘‘ Simonumentum 
requiris, circumspice.” So you must look around you 
for the monument of Holley. It stretches in a vast and 
ever-growing network over your country ; from east to 
west ; from north to south ; wherever railways are ; his 
monument lies beneath you, as you travel over the lines 
of steel. You behold it in the vast piles of buildings 
devoted to the production and the manufacture of steel. 
The memorial to his great energy and intelligence is made 
visible in pillars of cloud by day, and in pillars of fire by 
a in your greatest metallurgical centres. The de- 
velopment of your most important mineral resources ; 
the contentment and prosperity that wait upon the vast 
army of labourers in the field where Holley first broke 
ground ; the wealth that has attended those who were 
far-seeing and bold enough to support him; to no small 
extent, the marvellous growth of your great country, 
that causes us, the slow-moving nations of the Old World, 
to stand and gaze in wonder. All these great things 
together, compose Holley’s monument ; so if you seek it, 
your gaze must not be restricted to narrow limits, such 
as those that bound the matchless pile reared by our 
great architect, more than two centuries ago; it must 
range from the Atlantic to the Pacific ; from the Gulf of 
Mexico to the Arctic circle. On every piece of Bessemer 
steel that is converted to the service of the arts and 
industries in the United States, might be engraved the 
words he used to write upon the many drawings he made 
in London during his first youthful visit, with such a rapid 
and unerring hand : ‘‘ Holley Fecit.” 

I have completed the work your generosity has im- 
posed on me, and, with all imperfections, this address 
must stand in the archives of your societies, to bear testi- 
mony to my unfitness for the task. In one respect I feel 
afull measure of satisfaction ; I have brought you from 
beyond the sea, the proofs of how Holley was esteemed 
by strangers—a gift of precious pearls of human sympathy, 
worthy to be laid upon the base of your memorial column. 
Would that they were linked together by a golden cord, 
instead of being strung upon a thread of baser metal, sub- 
limated from very common clay. 





Grays SEWERAGE.—The local board of Grays Thurrock, 
in Essex, lately advertised an open competition for the 
best scheme for the sewerage and sewage disposal of the 
town. The present population is 12,000, and it is rapidly 
increasing. The Local Board have unanimously selected 
a scheme prepared by Mr. W. H. Radford, C.E., of 
Nottingham, and he has been engaged to superintend the 
execution of the works. The pumping station will be 
placed on the east side of the Marsh-road, and the whole of 
the sewage will be brought down to the site by gravitation 
through 84 miles of pipe sewers. One of the most impor- 
tant features of the scheme is that there will only be one 
pumping station, and with a storage tank for the reception 
of the night sewage ; the pumps will only be required to 
be worked by day unless there is an exceptional storm. 
The pumping machinery is in duplicate, and it will raise 
120,000 gallons per hour. The sewage will be pumped a 
lift of 97 ft. to the Lodge Farm, where it will be purified 
by broad irrigation on 93 acres of light dry land, eminently 

apted for the purpose. Ten acres will he laid out as 
a special intermittent filtration area. The land would 
suffice fora population of 30,000 if necessary. All sur- 
plus storm waters will flow into the Thames by gravita- 
tion at low water, and will be pumped into the Thames at 
high water. Tidal and automatic flushing arrangements 
are provided. Mr. Radford proposes a separate system 
of five miles of pipe sewers for road surface water, which 
will be stored in open back waters during high water, 
and turned into the Thames by gravitation at low water, 
The total cost of the engineering works will be 19,4001, 
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STEAM ENGINES AND BOILERS. 





14,338. C. A. Sahlstrom, London, J. C. Bromfield, 
Hove, Sussex, and F. H Brighton, Sussex. 
Furnaces for Burning Liquid Fuel. [lld. 7 Figs.) 


September 11, 1889.—A is the combustion chamber and B isa 
dome lining of fireproof material inserted in the fire-tube of an 
ordinary boiler ; C, C are spray burners which are fixed in such 
manner that the flame impinges upon fireclay pieces D, with 
which the dome lining B is partly filled. E, E are openings in 



















; BO Se 
sok Jararegia 






'- 
; es 
LARK SATE Syy) Seed 
yon 


= ee ee 
Ve CRU MLLLLE 















the dome lining to allow the heat to pass from the combustion 
chamber A and to act upon the firetube F of the boiler. G, G are 
steam pipes below the fireclay pieces D for superheating the 
steam for forcing the fuel we the burners C in a fine spray. 
H, H are tubes for heating and conveying the hot air to the 
burners C. The fuel iscontained in tanks into the he spd portion 
of which compressed air or steam is forced, by which means the 
fuel is driven through the burner at a high velocity. (Accepted 
September 17, 1890). 


14,708. G. H. Taylor, Liverpool. Self-Contained 
Gas-fired Steam merators. [lld. 3 Figs.] September 
18, 1889.—The fuel is converted into gas in the central portion of 
the gas producer a and the gases are led by the uptake b into the 
cross-tubes c, c, which pass through a waste heat-box d@ situated 
below the level of the water contained in the boiler. From the 
cross-tube c the gases descend by the conduits e, e and enter the 
combustion chamber f, where, after being mixed with air entering 
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through openings f1, ignition takes place and perfect. combustion 
ensues, The products of combustion rise up through the fire 
tubes g, g and enter the waste heat-box d from whence they are 
led away by a flueh. That portion of the cross-tubes contained 
in the waste heat-box d are lined with refractory material. A 
water jacket i in communication with the boiler surrounds the 
eo” j is a fuel-feeding hopper. (Accepted September 17, 


17,846. J. A. Hopkinson and J. Hopkinson, 
Huddersfield. Valves for Controlling the Supply 
of Water to Steam Boilers. (8d. 5 Figs.) November 8, 
1889.—This invention relates to check valves for use as feed valvee 
on steam boilers. The shell @ of a stop-cock, which is secured to 
the boiler by a flange al, has secured to the flange a? a short elbow 
pipe b. The check valve is fitted to a seat d on the upper end of 
this pipe. The plug e of the stop-cock is hollow and is provided 
with a lever f for operating it, and with a cover g, which is 
screwed upon the plug and retains the lever in place The upper 
end of the cover forms a nut, and a screw-threaded spindle h, pro- 
vided with a handwheel j, extends centrally through the plug e. 





The spindle enters a socket cl on the back of the valve c, and serves 
as a guide for the valve, as well as for regulating the lift thereof. 
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The plugeis provided with a stuffing-box & and a gland k!, which 
can be forced down by the cover g. (Accepted September 17, 1890). 

17,891. A. F. Yarrow, London. Tubular Boilers. 
[6d. 2 Figs.] November 9, 1889.—To avoid overheating of the 
tubes and to give more freedom for the circulation of water, tubes 
of reduced diameter are adapted to the tube-plates of existing 


Fig.1 


: Fig.2. 
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boilers having holes for larger-sized tubes by either enlarging the 
ends of the tubes so as to fit the holes (Fig.1) or by bushing the 
holes with ferrules having an internal d ter co di 


gy at e and f to the ends of the link. The link is supported 
y the centre e, being carried by a die block Gfree to slide ina 
horizontal slot g. The link Dis provided with a die I carrying 
a pin ¢ to which is jointed an intermediate lever K. This lever 
is fulcrumed at & on the end of the weigh-shaft arms L of the 
reversing gear, by which means the die can be adjusted to any 








ition along the reversing link D for ‘“ notching up.” To this 
ever K is coupled the slide valve-rod M at a point situated 
at a greater radius from the fulcrum & of the lever than the point 
of application ¢ of the motion to the lever, so that the travel of the 
slide valve will be greater than it would be if connected directly 
to the die. (Accepted September 17, 1890). 


12,471. H. E. Newton, London, (G. J. Cartwright, 
Sydney, New South Wales.) Boilers and Boiler Fur- 
naces, [lld. 12 Figs.] August 9, 1890.—The unconsumed products 
of combustion after passing from the rear to the front of the setting 
of the boiler, are caused to meet and mix with hot gases proceeding 
direct from the mouth of the furnace, so that ignition will take 
place at the point of junction and the products will be consumed. 








to the external diameter of the tubes (Fig. 2). ‘Acce ted De 
tember 17, 1890). mae S ° ~~ 


17,958. A. F. Yarrow, London. Water-Tube Boilers. 
(8d. 5 Figs.) November 11, 1889.—According to this invention 
an upper cylindrical water and steam chamber A is formed in two 
halves secured together by flanges A! and connected to two bottom 
water chambers by water tubes C. The lower chambers are con- 
structed of a semi-cylindrical part B1 closed by an approximately 
flat cover B? bolted to flanges on B! and having holes into which 
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are screwed or otherwise fixed the lower ends of the tube C, the 
upper ends of which are also fixed in holes formed in the chamber 
A. The furnace Dis situated between the bottom chambers B, B, 
the flames being made to pass transversely between the water 
tubes on the way to the uptake E. Baffle-plates may be provided 
between the tubes C so as to cause the flames and the combustion 
gases to take acircuitous course. (Accepted September 17, 1890). 


17,989. T. J. Sullivan, Wallsend-on-Tyne. Multi- 
tubular Vertical Boilers. (8d. 6 Figs.] November 12, 
1889.—The firebox @ is constructed of an inverted V-shape, each 
of the flats a1 forming a tube-plate into which tubes d are fixed, 
the other ends of the tubes being fixed into the lower flats cl of 
the Y/-shaped combustion chamber c. The sides of the boiler 
opposite the chamber c are cut away, and have hinged doors d; 
the upper flats c3 of the combustion chambers are also tube- 
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plates, the tubes e tending towards a smokebox f, the point f1 
of which is directed downwards, while the two lower sides g form 
the tube-plates for the reception of the upper ends of the tubes ¢ 
from the upper sides of the chambers c. One end of the in- 
ternal triangular-shaped chamber is closed so as to allow a water 
8 between it and the boiler shell to which it issecurely stayed, 
the other end carrying a chimney at the side of the boiler. 
(Accepted September 17, 1890). 


7197. S. S. Younghusband, Dastingten. Slide 
Valve Gear for Steam Engines. [6d. 5 Figs.) May 8, 
1890.—The eccentrics A and B are arranged in the usual way with 
regard to the crank-pin which is on its back centre. The 
reversing link D is connected to the eccentrics by rods E, F, 











On the furnace C being fired up thesmoke travels over the fire 
bridge, meeting there fresh hot air. The gases enter the chamber 
K, pass along the side flues E, E into passages leading into 
the flue Jl. At the es other hot gases are sucked 
from the furnace mouth through the chamber G and down the 
pipe F. By this arrang nt the of smoke is reduced and 
considerable heat is developed in the flue J! beneath the boiler. 
(Accepted September 17, 1890). 


ELECTRICAL APPARATUS. 


14,867. O. Imray, London. (F. Walton, Baden Weiler 
Germany.) Manufact Flexible Metal Sheathed 
Electrical Conductors. [lld. 5 Figs.] September 20, 
1889.—The sheath is formed by winding a metal strip on a revolv- 
ing mandrel, while it is pressed by rollers arranged around the man- 
drel. A tubular mandrel e passes through a stuffing-box in the 
front of a vessel to which insulating material is supplied in a semi- 
fluid condition under pressure. Behind this vessel is mounted ina 
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frame, carried on trunnions in the line of the mandrel, a reel of 
conducting wire. This wire is through the front trunnion 
of the coal teamne through a hole in the back of the vessel and 
along the axis of the mandrel. The mandrel and reel frame revolve 
at the same angular speed, while the metal strip is wound on the 
mandrel the conducting wire issues from the front of the mandrel 
along with the insulating material which fills up the tube as it is 
formed. (Accepted September 17, 1890). 


17,124. W. P. Thompson, Epvenpoct. (The Westing- 
house Electric Company, Pittsburg, All., U.S.A.) Interrupt. 
vices for Electric Currents. (8d. 3 Figs. 


October 29, 1889.—These devices consist of a strip B! of lead an 
a shunt circuit through a fusible wire b, which may be of German 
silver and of greater resistance than the strip B!. The strip B! is 
held in binding plates b! and b?, which —— arms d1, d2 of greater 
conducting capacity, supporting the mg . Asecond strip B? is 
laced upon the same supporting block D for use in case the first 
isdestroyed. A switch plug eis employed for connecting the two 
lates b2. By connecting the lines with the plate b! of the strip 
1, and the plate b? of the strip B?, the strip B? will be in circuit. 
By placing the switch plug e between the two plates dl, the strip 
B? will be placed in circuit. The two fusible strips thus con- 





nected in shunt upon each other will conduct their proportions of 
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the normal current without fusing. On an excessive current 
traversing the main the strip B! will be fused, and the circuit will 
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remain complete through the strip ) alone. (Accepted September 
17, 1890). 


17,274, G.S.Grimston, Greenwich, Kent. Electric 
Switch, (6d. 4 Figs.) October 31, 1889.—The button @ to which 
the fingers are applied is of non-conducting material made in one 
piece with a ratchet wheel of two teeth bandc. The tooth ¢ is 
faced with a strip of metal which is metallically connected to the 
axisd on which @ turns, and so to the metal baseplate e to which 
one of the leading wires is attached. The other wire is attached 
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toa plate f on which is mounted a pawl g which is pressed by a 
spring against the ratchet wheel. When the wheel is in the posi- 
tion shown in Fig. 2 the circuit is closed, connection being from e 
through the axis d, the face of tooth ¢ and the pawl g to f. On 
turning the knob round until the pawl g escapes the end of the 
tooth e, and comes to bear against the non-conducting tooth b, 
the circuit is opened, (Accepted September 17, 1890). 


GAS, &c., ENGINES. 


15,295. W.B.P.Spurway, Bath. Engines or Motors 
Worked by Heated Air and other Gas. [8d. 2 Figs.] 
September 28, 1889.—This invention relates to an engine wherein 
the effective power is produced by heating compressed air in an 
inclosed chamber, and admitting this air alternately to each side 
of the piston. The operation of the apparatus is as follows: If the 
air inthe reservoir @ stands at a very low pressure, the flywheel 
is turned by hand until the pressure is raised, through the air 
pump 8, sufficiently high. A gas jet is lighted in a spherical 











heating chamber, and the stop valves are opened so as to 
allow the compressed air to pass to the heating chamber, where 
it is heated and expanded, and from which it passes to the slide 
valve casing B!, and is admitted alternately to each side of the 
piston C by the action of the slide valve B°. This slide valve B? 
is preferably set to cut off early in the stroke, so that the com- 
pressed and heated air is used expansively. The air is permitted 
to pass from the cylinder B to the exhaust in the usual manner 
after having performed its work. (Accepted September 17, 1890). 


20,892. C.D. Abel, London. ((as Moteren-Fabrik Deutz, 
Deutz-on-the-Rhine, Germany.) Apporeene for Regulat- 
ing the Speed of Gas and Oil Motor Engines. (87. 
4 Figs.j December 30, 1889.—On the countershaft q carrying the 
cam d that actuates the gas valve levere. The governor a is con- 
nected to a bell-crank lever l, which is connected by a link h and 
spring 7, to a rod k pivotted to the governor bracket, and having 
its lower end facing a notched projection 7 on the lever f, which 
actuates the escape valve p of the engine, and is depressed for 





this purpose at each expelling stroke of the piston by the cam 9, 
carries a roller » which acts on a bell-crank lever m connected to 
the sleeve c, so that the lever f when it opens the escape valve p 
it moves the sleeve ¢ to the extreme left-hand position in which 
the cam d acts upon the lever e so as to open the gas valve, into 
the extreme right-hand position, in which the cam d is clear of 
the lever ¢. This motion of the sleeve c is opposed by a spring 0 
so that when the lever f is released by the cam g, and is drawn 
back by its spring s, the sleeve ¢ being no longer held by the 
lever m and roller n will be pushed into its left-hand ition 
again so that the cam @ can act upon the gas valve at the next 
charging stroke. (Accepted September 17, 1890). 





MISCELLANEOUS. 


14,736. G.F. Rathers, Senta. (W. P. Abell, L’Union, 
British Guiana.) Cent: gal Machines. [8d. 7 Figs.] 
September 18, 1889.—-A centrifugal machine for drying sugar is 
shown. The masscuite is fed from a pugmill into the hopper a from 
whence it passes through the spouts al, a! into the chambers /, f 
in the perforated baskets b, ) which are revolved around the 
spindle d and at the same time rotate on their own axes. Owing 
to the centrifugal action the masscuite is caused to pass into the 
compartment of each basket farthest from the spindled. The 
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liquid constituents are thrown through the perforated wall into 
the casing /, the solids being retained in the compartment fi. As 
the rotation of the basket continues, each compartment of each 
basket reaches a point between the axis of the basket and the 
spindle when the solid substance flies against the wall of the 
conical chamber f. This wall projects downwards through 
the opening b+ and thereby directs the dried substance into the 
casing m through the opening » of which it is discharged. (Ac- 
cepted September 17, 1890). 


14,824 W., J.. and W. W. Crawford, Glasgow. Mak- 
ing Tubes or Pipes. [ 6 Figs.) September 20, 1889.— 
A pot or cylinder with a closed end is subjected in a heated state 
toa hammering operation and is afterwards elongated by being 
forced by an hydraulic ram acting against the inside of the closed 
end through between rollers. In the hammering machine the 
pot P is placed over an anvil A between hammer blocks B fixed to 
the rams B! of hydraulic cylinders C which impart a short quick 
stroke to the rams. The rams are drawn back into the cylinders 
by the pistons B? in small cylinders C! in which a constant pres- 


























sure is maintained. The anvil A is formed ona tubular mandrel 
A! held ina shell A? which acts as a ram in an hydraulic cylinder 
A’, For turning the anvil the mandrel is provided with a ring of 
teeth and a hand-lever A+ having a spring pawl which acts on the 
teeth. Water enters the shell A? by a pipe A5, and finding its way 
to aoe A® passes through it to the anvil which it cools. The 
water descends through the mandrel A! into a recess in the shell 
A? and thence away by a pipe A’. The pot is supported, ina 
chamber H heated by gas and compressed air jets, on a ring D. 
(Accepted September 17, 1890). 


15,309. H. K. Austin, Birmingham. Axle-Boxes 
and Lubricating Apparatus, and Dust Packings 
or Guards for same. (8d. 28 Figs.] September 28, 1889.— 
A is the journal of the axle, A the casing, and A? the bearing 
which fits on to the journal. The front A of the casing has a 
hinged door held by adjustable supports at the top A+. The top 
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of the casing A® is arranged so as to take the bearing spring AS, 
the sides of the casing A’ providing the usual necessary guides for 
vertical motion, and connections for additional guidance are pro- 
vided which pass through the centre A’, The tubes A% are packed 





with circular packings which allow for vertical movement. 
The lubricant is applied under pressure or vacuum to the bearing 
surfaces. The bearing is perforated, and the axle-box is provided 
with supply pipes, filter tray, andexhaust pipe. (Accepted Sep- 
tember 17, 1890). 


15,104. H.H. Lake, London. (H. FE. Fowler, New Haven, 
Conn., U.S.A.) Ben etal Bars, Rods, Plates, &c. 
(8d. 6 Figs.] September 25, 1889.—In bending a metal bar two 
rolls D, D! are employed, one, D1, of which is adjustable relatively 
to the other to regulate the degree of curvature imparted to the 
bar. The periphery of each roll is so formed as to correspond 
with the outline of the bar to be bent, thus obviating liability to 
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deformation of the bar during the bending operation. To force 
the bar through the space between the rolls endwise pressure is 
applied through gripping jaws E either continuously or inter- 
mittently. A guide directs and supports the bar while being bent. 
A curved bar c is adapted to bear against a swinging arm a), carry- 
ing the roll Dl, so that when the sliding block d, carrying the 


gripping jaw, is moved forward, the bar c will adjust the roll. 
(Accepted September 17, 1890). 


18,092. S. Carnaby, Eivpepesi. Gas-Distributing 
Governor for Heating and Lighting Gas. [6d. 6 Figs.] 
November 13, 1889.—Gas from the main enters the distributor by 
the pipe A flowinginto the chamber B. If the gas is too low in pres- 
sure to lift the bell C, the valve G remains in its seat covering 
the outlet H to the high-pressure gas meter, and the valve I 
below its seat allowing the low-pressure gas to escape into the 








chamber L, from which it flows through the outlet K to the low- 
pressure gas meter. When the pressure is sufficient to raise the 
bell C above the seat the valves G and I are lifted, opening the 
outlet H and closing the outlet K. The valves are carried on 
opposite ends of a lever J, and the degree of pressure required to 
lift them is regulated by weights M carried by the spindle. (Ac- 
cepted September 17, 1890). 


19,572. W. Wood, Philadelphia, Penn., U.S.A. 
Apparatus for the Manufacture of Illuminating or 

eating Gases. (8d. 2 Figs.] December 5, 1889.—This in- 
vention relates to apparatus for the manufacture of water gas, 
provided with valves and connections which admit of the appa- 
ratus being used in a variety of ways. Chambers B, B (one on 
each side of the generator A) are adapted to act either as fixing 
or superheating chambers. Below the grate M is an air blast 
pipe f and a steam supply g. When the coal in the generator has 
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been brought to incandescence by the air blast, and the chambers 
B, B thoroughly heated by the products of bustion, steam 
is admitted at the top of superheater B through which it passes to 
the bottom of the generator, in which it is converted into hydrogen 
gas. The = takes up vapour from oil introduced to the generator 
through the pipes m or n and 8 up through the superheater 
B, where it becomes mixed and fixed, and thence to the wash-box 
W. (Accepted September 17, 1890). 








UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the | ret time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the cffices of ENGINsERING, 35 and 36, Bedford: 
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SUBAQUEOUS FOUNDATIONS. 
(For Description, see Page 515.) 








Fic. 14. CrrBwork BLOCKS (1650 TONS CONCRETE) FOR FOUNDING NORTH WALL OF 


THE UTILISATION OF NIAGARA. 
No. IV 


THE power that may be taken from the Falls of 
Niagara and applied to useful purposes without 
detracting from the beauty of the cataract, has 
attracted attention at a time when capabilities as to 
application, and demands for power, exist that did 
not obtain a decade ago. 

We are on the eve of great changes in methods 
of employing power. Metallurgy will call for 
cheap power for reduction of refractory ores. We 
find that aluminium, among the metals, gives pro- 
mise of cheapness only through electrical possibili- 
ties. The cheap production of this valuable metal 
depends wholly on power even if itis heat alone that 
is required and not electrolyticaction. Coal cannot 
be applied directly in heat furnaces for this kind of 
reduction. Coal can supply what is wanted only 
through the steam engine driving dynamos ; the 
electricity produced in turn is applied directly to 
the reduction of the metal. Cheap power will 
give cheap aluminium, and there is no telling where 
the electric reduction of metals will end, or to 
what new uses electricity will not be applied in 
the arts. In welding alone, metals can ts united 
by actual cohesion in a manner that leaves little 
to be desired, pointing too to many new and useful 
combinations. 

The Swiss engineers, in distributing the power 
of the Falls of the Rhine by means of wire ropes, 
availed themselves of the best system at that time 
known to them. Electricity, so far as transmission 
of power is concerned, existed then in theory only. 
Now, while promising so much, few existing ex- 
amples of distribution in great quantities or great 
distances can be shown as proofs of what can be 
done (outside of the operation of tramways) as re- 
gards the distribution of power by electricity. In 
the city of Boston, at the Electric Tramway Station 
now being built, foundations are being put in for 
15 engines each of 1000 horse-power. Perhaps 
half of this number of engines are already 
ordered. ; 

While the discussion in the daily papers as to 
the danger to human life involved in the overhead 





system of electric propulsion was going on, letters 
addressed by the Boston Daily Advertiser to the 
mayors of the several cities where such system 
was known to be in operation, brought commending 
replies from twenty-nine places, giving some indi- 
cation of the extent of this service in the States. 

The use of electricity for transmission in work- 
shops is on the increase. The travelling cranes 
now being constructed for the Baldwin Locomo- 
tive Works in Philadelphia, the largest being of 
capacity to hoist and transfer a completed locomo- 
tive, will be electric driven, predicated on the 
success achieved in this direction by the builders, 
Messrs. William Sellers and Co., Incorporated, who 
have abandoned the square driving shaft in favour 
of electric motors on the crane. 

Taking note of all the uses to which electricity 
has been applied, and to some of which we will call 
attention, it is clear however that the striking 
examples of its capabilities are all of very recent 
date. An example of but little over one year’s 
real success is about all that can be claimed, as we 
will show presently. 

The searching inquiries set on foot by the 
Cataract Construction Company into methods of 
utilising water power, and of distributing the 
created power, while serving the end in view 
in enabling the Niagara enterprise to be organised 
on the most advanced plane of the arts, will serve 
also to collect and render accessible information 
not likely to have been collected and published in 
so short a time. 

Up to this time we have abstained from giving 
any detailed account of the methods pursued by the 
company in collecting the information that is to be 
considered by their scientific Commission, until we 
had been assured that the methods adopted were 
likely to result favourably, and the exact date of 
the meeting of the Commission to consider the 
plans submitted had been decided on. 

An effort to have the plans and estimates in by 
October 1st having been found likely to prevent some 
engineers consulted from giving sufficient time to 


the consideration of the problem, the date for recep- | 








SOUTH TIDAL HARBOUR, QUEBEC. 


January 29, 1891. Ground has already been broken 
at Niagara, and work on the tunnel was begun 
October 4th, as announced by cable from America. 

The resident engineer began the survey of the 
property as soon as the land came into the posses- 
sion of the company. Mr. Albert H. Porter, who 
was selected for the responsible position of resi- 
dent engineer, is a member of the family whose 
name has been identified with the property adjoin- 
ing the Falls of Niagara for the whole time that it 
has been actually redeemed from a wilderness, 
visited at intervals only. It was his ancestor who 
bought the site of the present town of Niagara 
Falls from the Government, and from his father 
the State of New York has but recently purchased 
the most important part of the land included in 
the State reservation, and beautified as a public 

ark. 

" Mr. Porter, an engineer by profession, was 
engaged, previous to this enterprise, on the New 
York Aqueduct to increase the water supply from 
Croton River, and previous to the organisation of 
the Cataract Construction Company, on leave of 
absence from the aqueduct work, he had much to 
do with the preparation of the plans and estimates 
which were submitted to the experts who reported 
favourably on the Evershed plan modified to meet 
new conditions. 

Mr. Porter has organised an efficient corps of 
assistants selected for their experience on some- 
what similar work. The topographical survey of 
the land owned by the company, and of the prin- 
cipal and alternate right of way for tunnels, has 
resulted in full contour map of the land, both as 
relates to undulations of the land above and under 
water, with rock soundings over the greater part of 
the land, more especially where the canals will be 
located. 

The great number of important engineering 
enterprises conducted financially by Mr. Edward 
D. Adams, the president of the company, having 
brought to his notice much available talent, he has 
availed himself of the advice of those whose time is 





chiefly engrossed in other engineering work. This 


tion was finally extended to the last day of this year, | is especially the case as regards Mr. John Bogart, 
and the commissioners will meet in London on| consulting engineer, and Mr. Clemens Herschel, the 
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hydraulic engineer of the company. The former, 
so long identified with the American Society of 
Civil Engineers, as the secretary, and who, as the 
State engineer of the New York State, is the 
Government officer in charge of all State work, and 
has direct control of the State work of Niagara 
Falls. 

Mr. Clemens Herschel, who holds the position of 
hydraulic engineer, while offered the title borne by 
Dr. Coleman Sellers and Mr. John Bogart, of con- 
sulting engineer, preferred to retain the technical 
appellation to which he had been accustomed, as 
expressive of what he has made his life work. 

Mr. Herschel, a graduate of the Lawrence Scien- 
tific School of Harvard University, Cambridge, 
Mass., U.S.A., class of 1860, went to Carlsruhe 
Poletechinken, Grand Duchy of Baden, where he 
studied until 1863. On his return home, making 
his head-quarters in Boston, Mass., he practised 
his profession as an engineer up to 1880. From 
1880 to 1890 he was engineer of the Holyoke 
Water Power Company, Holyoke, Mass., also 
Railroad Commissioner of the Commonwealth of 
Massachusetts, 1881 to 1884, He now is engineer 
and superintendent of the East Jersey Water Com- 
pany. This great company, having obtained con- 
trol of the lakes and streams in the east part of 
New Jersey, is perfecting a scheme of supplying 
the principal towns and cities with potable water, 
extending their conduits a total distance of about 
28 miles. From this engrossing undertaking he 
has been asked to spare time for joint action in 
consultation with the resident engineer and with 
the corps of consulting engineers of the Niagara 
Falls Power Company, his services dating from 
January 1, 1890. It is interesting to note that he 
has recently visited London for one week only to 
meet Professor W. C. Unwin, Mr. George F. 
Deacon, and Dr. Coleman Sellers, the consulting 
engineer of the said company, to settle some parti- 
culars as to position and grade of the proposed 
tunnel ; each step in the enterprise being marked 
by careful consideration of minute detail. 

Dr. Coleman Sellers, who has been for some 
months in London, was called upon among the 
experts about a year ago to report on the Ever- 
shed scheme, and his favourable report and esti- 
mate of cost was accepted as the basis of the financial 
statement that led to the formation of the moneyed 
combination now controlling the enterprise. Since 
January 1, 1890, nearly all his time has been given 
to this great undertaking. 

This, in brief, the list of the engineering per- 
sonality, is apart from what has been drawn into 
the consideration of the problem through the 
Commission, and special engineering advice asked 
for in Great Britain from our most noted engineers. 

In advance of the work of the Commission, the 
construction of the tunnel tail-race has to be pre- 
dioated in the light of constructive difficulties more 
than on hydraulic possibilities. 

The very important meeting in London has led 
to some changes in the grade of the tunnel from 
what was proposed in the first plan. This meet- 
ing was the result of lengthy correspondence, and 
we are able to report that what is now *ecided on, 
represents the unanimous opinion of the consulting 
engineers. The question presented was in regard 
to an unlined tunnel through rocks of good quality, 
the sectional form being as has already been given 
in Fig. 8, page 451. 

Mr. Evershed had proposed a tunnel on a gradient 
or slope of 1 ft. in 100 ft. The estimate of cost was 
predicated on a tunnel of 490 square feet sectional 
area on a slope of 7 ft. per 1000 ft., or seven-tenths 
of 1 ft. to 100 ft., which made the slope of the tunnel 
coincide with its hydraulic gradient, and involved 
a velocity at all times of perhaps 28 ft. per second. 
It is now proposed to lower the slope to 4 ft. per 
1000 ft., and thereby to decrease the velocity of 
the current, up to the time when the tunnel shall 
be running full, and when the velocity needs in- 
creasing, the hydraulic gradient to the extent that 
may be needed will be obtained by allowing the 
water to rise in the wheel pits. The tunnel will 
enter the lower river with only the arch of 9 ft. 
radius, showing above mean water level, and so 
arranged as to permit the use of a regulator at the 
mouth in case such regulator shall be needed at 
any time to insure uninterrupted flow. It is in 
this conservative manner that a problem, unique 
in its immensity, for which there is no precedent 
in engineering experience, is to be solved. 

This important meeting was held in the Central 
Institute, Exhibition-road. The persons present 





and entering into the discussion were Mr. Francis 
Lynde Stetson, the vice-president of the company, 
who presented the legal questions involved ; Pro- 
fessor W. C. Unwin, secretary of the International 
Niagara Commission; Mr. George F. Deacon, 
engineer of the works supplying Liverpool with 
water ; Dr. Coleman Sellers, consulting engineer 
of the American company, and Mr. Clemens Her- 
schel, its hydraulic engineer, whose short visit to 
London was, as has been stated, for this conference 
wholly. 

Apart from the main subject of the grade and 
position of the tunnel, Mr. Stetson had earnestly 
desired an expression of opinion as to the wisdom 
of trusting to an unlined tunnel. ‘his matter was 
presented, accompanied by specimens of the rock 
in the form of solid cores taken out by the diamond 
drill in boring the holes shown by us in full in 
Figs. 5, 6, and 7, page 451. 

Messrs. Herschel and Coleman Sellers, as fami- 
liar with the location from actual observation, 
described what they had seen as regarding the 
action of the water on these rocks in this location, 
with the result of a confirmation of their opinion 
that not only does the tunnel not require lining, 
but, constructed as proposed so far as relates to 
grade, &c., the rocks themselves in situ are better 
than any artificial lining except metal, and that not 
only will no lining be required, but that should 
wear occur, which is not likely, it will most pro- 
bably tend to increased freedom of flow by wear 
on the bottom only, and not on the sides. 

While this tail-race under the town of Niagara is 
being constructed, itself a work of magnitude, the 
company will take time to decide on the best method 
of creating and distributing the power. 

The invitations issued by the company were not 
addressed to the public, but to certain carefully 
selected individuals and firms, all having had 
experience in what is required. They have been 
asked to submit plans under conditions satisfactory 
to both parties, the compensation tendered being 
what is expected to secure careful study, indepen- 
dent of the pecuniary recompense placed at the dis- 
posal of the Commission, to schemes that are con- 
sidered fully deserving of such recognition. 

(a) For hydraulic projects for the primary 
development of power [ turbines or other water 
motors. 

(b) Projects for the transmission and distribution 
of power from the primary (a). 

(c) Projects combining both development and 
transmission (a) and (b) combined. 

The terms being most favourable to those who 
come in under class (c) has led to combinations of 
talent which must result in the questions involved 
being worked out by the highest available scientific 
authorities. 

As this is essentially an American enterprise, all 
communications are to be in the English language, 
and the dimensions of plans and all calculations to 
be expressed in English measures, and the financial 
statements in dollars, at the rate of 5 francs per 
one dollar, and 5 dollars per one pound sterling. 

In considering the question the following data 
has been furnished by the company. 

1. Unlimited and ast ss water, with a 
comparatively small amount of sediment. 

2. Constant net fall of 140 ft. 

3. A tail-race or tunnel, about 6700 ft. long, with 
a section of 490 square feet, with a hydraulic gra- 
dient of about 7 ft. per 1000. 

4. Level and vacant lands and low river banks, 
readily available for the erection of manufactories, 
with access thereto by water and rail. 

5. About 10 ft. of soil overlying horizontal 
strata of rocks, all sufficiently hard to permit the 
excavation of chambers and shafts, wheel pits, 
tunnels, &c. 

Projects have been invited for one central station 
located at the head of the tunnel, for : 

1. The economical development of as much power 
as the section of tunnel, the head of water, and the 
hydraulic slope will permit, and 

2. Transmission and distribution of this power 
overhead, underground, by electricity, compressed 
air, water, cable, or other means, to 

(a) A manufacturing district to be built up within 
a radius of four miles, and 

(b) The city of Buffalo, distance about twenty 
miles. 

It is suggested that the central station be so de- 
signed : 

1. That a combination of methods of transmis- 
sion and distribution may be employed, according 





to the probable demand therefor by the various 
classes of industries. 

2. That a block of 50,000 horse-power may be 
specially designed. for the Buffalo transmission, 
n 


a 

3. That the entire capacity of the tunnel may be 
developed gradually in blocks of from 10,000 to 
20,000 horse-power each. 

The methods of transmission or distribution 
should be those best suited to large manufacturing 
cities, requiring : 

1. Electricity for domestic, street, and manufac- 
turing purposes. 

2. Water for power, domestic, fire, and manufac- 
turing uses, and 

3. Air for power, ventilating and refrigerating, 
and many uses to which it lends itself. 

The existing tramroads, as well as those in con- 
templation and required by the circumstances of 
the case, will call for a careful study and selection 
of the motive power that may be furnished cheaply 
by this company. 





THE IRON AND STEEL INSTITUTE IN 
AMERICA. 
New York, October 3, 1890. 
(Concluded from page 483.) 
Tue Visit To CHIcAGo. 

On Sunday evening, October 12th, the foreign 
guests will quit Pittsburg, and should arrive in 
Chicago on the morning of Monday, the train con- 
veying them being divided into two sections. 
Nearly 500 miles of travel have to be made between 
Pittsburg and Chicago, and despite the comforts to 
be found on a well-equipped American train, and 
the unremitting attention of those members of the 
Reception Committee travelling with the party, 
there is little doubt but that the visitors will arrive 
in a somewhat dilapidated condition. For it must 
be remembered that they will have passed five days 
of real hard work in New York, will have travelled 
500 miles to Pittsburg, having stopped en route 
only long enough to gain such information at 
various points of interest as can be snatched by a 
hurried crowd numbering some hundreds, from the 
lips of the various conductors and exponents ; they 
will have had four days of real hard work in Pitts- 
burg, the scope of which may be gathered from 
what we have already said, and to conclude, they 
will pass a night in the train. 

Only two days can be spared in Chicago, and 
then the inevitable marching order will be given. 
Only two days in which to compress hospitality that 
would reasonably occupy a month ; to study a city 
that is a marvel and an enigma ; to visit industries 
the extent and scope of which cannot be understood 
without much long study. Let us summarise the 
programme. The guests will arrive at 9 a.m., and 
will be taken to their hotels ; two hours later they 
will be conveyed in carriages along Michigan 
Avenue, the Grand and Drexel Boulevards, through 
Jackson and Washington Parks, and to the Washing- 
ton Park Club, where luncheon will be served. 
This entertainment will be timed to permit visitors, 
who have followed their own devices, reaching the 
club by special train. The whole party will return ‘ 
by train at 3P.M., inspect Lake Front Park, and 
assist at a grand police and fire parade. From 
8 to 12 p.m. a reception will be held in the 
Auditorium, the pride of Chicago, and the just 
glory of her citizens. Next morning at 8.30 a 
round of visits will be begun, the Auditorium, grain 
elevators, and so forth. At 10.15 special trains 
will convey the party to the South Works of the 
Illinois Steel Company ; at 12.45 they will leave 
for Pullman, stopping by the way to see the Fowler 
Carwheel Works ; lunch at Pullman, inspect the 
city and works ; then by special train will go back 
to Chicago to prepare for the serious journey of the 
expedition, which commences at this point. Many 
special visits are also suggested ; among them to 
ke Chicago Tire and Spring Company’s Works, 
to see the great cable system of railroads, the city 
water tunnel, the Board of Trade, the M ‘Cormick 
Reaper Works, Fraser and Chalmer’s, and so forth. 
And to these must be added private hospitality 
not scheduled in the programme. No less than 
eighteen committees have been organised to 
minister to the wants and pleasures of the party 
during these two days. 

We are not going to attempt any description of 
the city of Chicago; want of space and lack of 
ability prohibit the effort, and we shall hope 
gradually to familiarise our readers with the subject 
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in connection with the ‘‘ Columbian Exposition ” of 
1893. Still a few words and figures may be given 
to convey some slight idea of the city and its com- 
merce. It is unsafe to publish statistics of Chicago, 
because they are always obsolete before they can 
be compiled ; the area occupied by the city will 
perhaps alone remain unaltered for many years. It 
is 175 square miles ; not that this is covered with 
buildings ; on the contrary the larger part is still 
prairie land, though valuable, and therefore contri- 
buting to the municipal exchequer. A suburban 
train that travels for an hour will stop at a small 
station that seems to have no mission in life except 
to inform the traveller that he has arrived at 104th- 
street. A little further and he descends at Pull- 
man, a flourishing town of 11,000 inhabitants. Pull- 
man is in the city limits. The time will come, may 
be, when all this vast area will be covered with 
houses and factories and crowded with a new popu- 
lation. Anything is possible to a city situated like 
Chicago, the great exchange station between the 
east and west, the centre of more than a score of 
thousand miles of railways ; the chief port for all 
the cities on the great chain of inland seas, and 
which can send ships direct to Liverpool. The 
great phenomenal growth of the nation is now in 
the west, and Chicago appears to hold the enviable 
position of receiving the greater part of western 
produce for shipment, and of supplying the greater 
part of western demands. 

Chicago has no history like Pittsburg ; her chief 
traditions are told by men yet living as to how they 
shot duck where the Palmer House now stands, and 
have stood in peril of their lives from Indians not 
far outside the present city limits. When Pitts- 
burg was building her first steamboat, Chicago was 
a swamp ; in 1831 it was a settlement of twelve 
houses ; ten years later it was an incorporated city 
with 3752 inhabitants. Thirty years after it had 
grown large and rich, then it was nearly swept 
away in a night, only to reappear with renewed 
energy and stronger growth. 

Chicago is a healthy city according to the official 
death rates, which give 


Per 1000. 
New York 26.27 
Boston ae 25.18 
Philadelphia 21.19 
Brooklyn ‘ 22.50 
Chicago 20. 2 


It is, or was, according to the last census a pro- 
lific city, as at that time it had 15 per cent. more 
children under five years of age than any other city 
of 200,000 people in the United States. Whether 
this exceptional condition still rules we do not 
know, but it is stated that the census of this year 
awards to Chicago over 1,100,000 people. . A very 
mixed population of course, and it is claimed that 
it has more Germans than in any city except Berlin, 
more Irishmen except in Dublin, more Poles than in 
any city, and soon. Statistics show its climate to be 
very good, and this despite great ranges of yearly 
and diurnal temperatures, the mean annual tem- 
perature being 49.06 deg. ; the meanannualrainfall is 
36.64 in. The summers are hot but tempered by 
the breezes from the great fresh water sea, that even 
in smooth weather throws up uneasy waves along 
the city front. In winter the cold is great and is 
aggravated from the same cause. 

The Chicago River, a mean and dirty stream that 
breaks into the town, and by its branches divides 
it into three sections, is charged with being the 
cause of much jealous rivalry amongst. the dwellers 
in the different parts; the north, south, and west 
divisions setting up claims that could not exist if 
the divisions themselves had not been created by 
the branches of the creek. 

There are 25 lineal miles of dock front along the 
Chicago River and its branches, and 5 lineal miles 
along the Calumet River. 

The two rivers and their branches are crossed 
by fifty-one street and road bridges. Of these 
forty are swing bridges, two are pontoon bridges, 
and nine are stationary ones. Seven bridges have 
three trusses and a double roadway and double side- 
walk; the balance have a single roadway and 
either a single or double sidewalk. The standard 
width of roadway in the clear is 18 ft., that of the 
sidewalk 6 ft. The aggregate length of roadway 
crossing the rivers is 9766 ft. ; the bridge lengths 
vary between 60 ft. and 280ft. Of the swing 
bridges eleven are turned by steam and twenty-nine 
by hand. The majority of the swing bridges are 
‘*high” bridges, allowing a tug to pass underneath 
and necessitating raised approaches and viaducts 
over railroads. 





In process of construction and let to contractors 
are four swing bridges and one folding (jack-knife) 
bridge with an aggregate length of roadway of 
923 ft. There are also two tunnels, one passing 
under the river at Washington, the other at Lasalle- 
street. The city owns, maintains, and operates all 
these bridges. There are, besides, eleven ‘* low” 
single or double tracks railroad swing bridges, 
owned, maintained, and operated by the railroads 
under control of the city. 

In 1888 there were 651 miles of streets and 
51 miles of drives, but to this must be added two 
years’ growth of 55 miles of houses each year. Like 
most other American cities, Chicago is laid out in 
rectangular blocks with the avenues and broader 
streets running (generally) parallel tothe lake, and 
the narrower streets at right angles. The disguised 
blessing of the great fire gave the undaunted popu- 
lation a fine opportunity for improving the plan of 
their city, an opportunity of which they have fully 
availed themselves. For miles in each direction 
the main streets stretch out in seemingly un- 
limited perspective, and in the better part of 
the city they are bounded by houses such as 
are seen nowhere else, rising to fourteen and 
fifteen stories (the rents increasing with the eleva- 
tion). Some, like the Rookery, are enormous 
buildings, served by many rapid elevators, some 
express, and some for local traflic; eight or ten 
such are to be seen in some buildings. The Court 
House and City Hall is a fine example of Renais- 
sance architecture ; its width is 280 ft., its length 
340 ft., and its height 120 ft. The cost of this 
building was 4,500,000 dols. Most of the build- 
ings, however, are designed on strictly original 
lines, admired in the district, and justified by their 
architects, but wholly heterodox. In any case they 
are imposing, and the granite and other beautiful 
building stones employed cannot fail to attract ad- 
miration. Equally original and daring are many of 
the mansions on Michigan, Prairie, Drexel, and 
other avenues in the residential parts of the town. 
The special characteristics of the work executed by 
Mr. Roots and a few other leading architects are as 
admirable as they are original, but unfortunately 
these gentlemen have imitators who spoil where 
they seek to improve. The visitors cannot fail to 
be astonished at the size and beauty of Jackson and 
Washington Parks, where the Exhibition of 1893 is 
to be held. There are few finer parks than these 
belonging to any city. Chicago is a place of many 
parks, and hence lays claim to the title of the 
Garden City. There is Lincoln Park on the north 
side with 310 acres ; Douglas Park on the west side, 
185 acres ; Garfield Park, of the same size ; Hum- 
bolt Park, of 225 acres ; and Union, Jefferson, and 
Vernon Parks, which are smaller. ‘These are on 
the west side. The group of south parks includes 
Lake Park, bordering Michigan Avenue, and 
Jackson and Washington, the two latter having 
some 1200 acres. 

Passenger transportation in the streets is carried 
on almost wholly by cable cars, although coach hire 
is more moderate than in most American cities. A 
uniform fare of 5 cents is charged, and over 200,000 
people travel per day on the tramways. The whole 
of the street railway system is in the hands of three 
companies, the North Chicago City Railway Com- 
pany, with 63 miles (12 operated by cable). It 
has 354 cars, 1823 horses, and 2700 horse-power. 
The West Chicago Street Railway Company has 
1075 cars, and 4780 horses ; the Chicago City Rail- 
way Company has 26 miles, worked wholly by 
cable. Its equipment includes 829 passenger cars, 
160 grip cars, 1659 horses for branch lines, three 
steam cars, and 7500 horse-power. Messrs. Fraser 
and Chalmers have recently constructed the most 
perfect installation of this kind. 


WatTER SuPPty. 


A limited number of visitors will be taken to 
visit the Chicago Water Works, and the extensions 
now in progress. The present average consump- 
tion per twenty-four hours is about 165 million 
gallons ; the aggregate economical capacity of the 
pumping stations in operation at present is about 
235 million gallons. 

There are five pumping stations, the Sulzer-street 
Station, of 20 million gallons capacity, supplying the 
northern districts annexed last year ; the so-called 
North Side, Central, and West Side Stations of 
75, 30, and 60 million gallons capacity respectively, 
supplying the older central portion of the city and 
the western districts annexed last year ; the 68th- 
street Station of 50 million gallons supplying the 





southern districts annexed last year. The Sulzer- 
street Station is at present fed through four 
wrought-iron pipes strung along the lake bottom 
for an average distance of 1600 ft.; but these will 
be replaced by a 6-ft. circular brick tunnel with an 
intake two miles out, now in process of construc- 
tion. The North Side, Central, and West Side 
Stations are at present fed through two circular 
brick tunnels of 5 ft. and 7 ft. diameter respec- 
tively, from an intake two miles out ; in addition 
to and connected with, the system there will be the 
so-called South Side Station (capacity provided for 
at present 45 million gallons) and an 8-ft. tunnel 
with an intake four miles out now in process of 
construction. The Central and West Side Stations 
are reached by 7-ft. tunnels under the land from 
the shore shafts of these three lake tunnels. The 
68th-street Station is fed through a 6-ft. tunnel one 
mile long. 

Of the new two-mile tunnel off Sulzer-street 
Station, 3500 ft. have been finished so far ; the new 
four-mile tunnels (two parallel 6-ft. tunnels have 
been substituted for the 8-ft. tunnel on account of 
bad soil) off the new South Side Station, have 
reached a distance of 7500 ft. from shore ; tunnel- 
ling has begun towards shore from an intermediate 
2}-mile shaft ; the crib around the future four- 
mile intake shaft, which sits in 39 ft. of water and 
is a concrete ring 264 ft. by 40 ft. in cross-section, 
held by steel cylinders 70ft. and 125 ft. in dia- 
meter respectively below the water, and by granite 
facings above the water, and resting on an annular 
timber grillage 15 ft. thick, has been finished, and 
work on the intake shaft will begin shortly. The 
old and the new water tunnels together will have 
an economical capacity of nearly 400 million 
gallons per twenty-four hours. 

There are in use in the city at the present time 
very nearly 1200 miles of water pipe, ranging in 
diameter from 6 in. to 36 in. 


THe AUDITORIUM. 


We shallin a future number publish drawings 
and detailed particulars of the Auditorium, a struc- 
ture no less remarkable for the originality and bold- 
ness of its architectural and engineering features, 
than for the comprehensive nature of the under- 
taking. As it will form one of the most interest- 
ing visits, a few notes will not be out of place. 

The idea was put in practical form, by a few 
enterprising and wealthy citizens, of having a vast 
building comprising theatre, hotel, observatory, 
shops, &c., under one control. Three million and 
a half dollars were subscribed, and spent, but addi- 
tions are constantly being made. The theatre con- 
tains permanent seats for 4000 persons, and on 
special occasions for 8000. A lecture hall contains 
500 ; the hotel has 400 bedrooms; the business 
portion contain 136 shops and offices, and the obser- 
vatory tower of nineteen stories of offices has at the 
top a United States signal station. The buildings 
cover an area of 14 acres, and the total street 
frontage is 710 ft. The height of the main build- 
ing of ten stories is 145 ft., and the tower has a 
height of 270 ft. 

The total weight of the building is 110,000 tons, 
and the exterior material is granite to the third 
story, and Bedford stone above. Within there 
has been the most lavish use made of marble, onyx, 
terra-cotta, mosaic, and decorative woods. ‘lhe 
following figures contain some interesting informa- 
tion : 


Number of bricks in building 17,000,000 
Square feet of Italian mosaic... 50,000 
9 terra-cotta 800,000 

re wire laths 175,000 

pe plate glass... eas 60,000 

Miles of gas and water pipes... 25 
»  @lectric conductors ... 230 

», steel cable in theatres 11 
Number of electric lamps 10,000 
oe dynamos 11 

Be electric motors 13 

‘a hydraulic ,, Pee oe + 

i steam boilers lL 

da pumping engines... 21 

aa elevators ... nes aad 13 

es hydraulic lifts in theatre 26 


It is impossible to give any idea of this struc- 
ture without the aid of drawings, so we will defer 
further description for the present. We may add 
that the ground was broken in January, 1887 ; the 
theatre was opened by the President of the United 
States on December 9, 1889, and the hotel was 
opened January 30, 1890. 

The following list shows the height of some of 
the large buildings in Chicago: 
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GUN MOUNTING AND TRAINING MACHINERY; FRENCH TURRET SHIP “ ACHERON.” 


Height of Auditorium Tower _... ta 
Board of Trade Tower balcony 


‘ _Grand Central Passenger Sta- 


” 
tion Tower ... e 2 ea sy 
Height of Owings Buildings (fourteen 
stories) aes des cae es es 
Height of Chamber of Commerce building 
Tacoma building ae as 

Rookery building 

Pullman building 


” 
” 
” 


ft. 
70 
227 


200 


158 
200 
164 
159 
140 





| 


(For Description, see Page 511.) 


Fig. 422. 





able hydraulic and other mechanical arrangements 
of the theatre. 


THe New SANITARY SCHEME FOR CHICAGO. 


Very important works for improving the sani- 
tary condition of Chicago are now in progress, and 
will be explained to the visitors. These works are 
rendered advisable, not on account of immediate 
necessities, but in view of the constant growth of 
the city. They include, moreover, a project of 


Messrs. Adler and Sullivan are the engineersand | great magnitude for giving Chicago a water- 


architects of the building. 


To the latter is due all | way to the Gulf of Mexico. 


Under a law passed by 


the beautiful and daring decoration, and to the| the last Legislature of Illinois, the territory in- 
former the bold engineering details and the admir- | cluded in and about Chicago has been organised 





into a corporation called the Sanitary District of 
Chicago, with power to issue some fifteen millions 
in bonds and to make an annual tax levy of some- 
thing over one million dollars for the purpose of 
disposing of the sewage of the city and its environs, 
and incidentally to create a waterway from Lake 
Michigan for some 43 miles ; this waterway is to be 
part of the through route to the Mississippi, such 
as it is assumed that the State and the nation will 
assist in completing. 

Chicago is situated on a very low site, but a few 
feet above the level of the lake. When the city 
began to grow, and as early as 1856, Mr. E. 8. 
Chesbrough was employed to provide a system of 
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sewerage. He visited Europe and devised for 
Chicago the most advanced project suited to the 
nature of her site, and in order to provide this 
sewerage system with the proper grades, the great 
portion of what was then, and is still, the city 
ages was raised or filled in, several feet in depth. 

r. Chesbrough continued as city engineer up to 
1878, and all plans followed in the sewerage 
system of the city have been essentially upon the 
lines which he laid out. This system is neces- 
sarily of very low grade, and many of the sewers 
are sewers of deposit, affected to a considerable 
extent by back water from the lake, especially 
when the latter is at high water. The outfalls of 
nearly all these sewers are in the Chicago River 
and its branches which constitute the harbour of 
Chicago. This harbour comprises some 20} miles 
of river and slips with an area of about 400 acres, 
and has always been a sort of settling basin, or 
place of decomposition for the sewage of this city. 
The nuisance therefrom became so serious that as 
early as 1871, the Illinois and Michigan Canal was 
cut down to the level of the lake with a view of 
draining by gravity, thus making a current through 
the river which would carry the sewage away from 
the lake to the Desplaines and Illinois valley. 
This soon demonstrated its lack of capacity, and 
in 1882 pumping works were erected in the south- 
western portion of the city with a view to increas- 
ing the amount of water carried away by this canal. 
These pumping works have a nominal capacity of 
60,000 cubic feet of water per minute, but have 
rarely carried over 40,000 cubic feet. 

The circulation of the north branch of the 
Chicago River has been provided for by a conduit 
from the lake 12 ft. in diameter, through which 
about 16,000 cubic feet of water per minute have 
been forced. These provisions have proved very 
unsatisfactory, and the complaints from the cities 
and towns along the Desplaines and Illinois River 
on account of the decomposing sewage have been 
very loud. Every little rain storm has carried the 
contents of the river to the lake, and at times the 
water supply of the city has been directly pol- 
luted. Sewers which afford drainage for about 
140,000 people, empty directly to tbe lake, and 
more or less contamination from this source has 
been apparent at times. 

It is with a view of remedying this condition 
that the Sanitary District of Chicago has been 
organised, and it is proposed to take advantage of the 
very remarkable topographical situation. Chicago 
occupies the site of an old bay, and in its rear is 
the old outlet of the lake when the level was 30 ft. 
to 35 ft. above its present elevation. The floor of 
this outlet lies from 8 ft. to 10 ft. above the present 
lake level, and the distance across is some 30 miles 
to a point in the Desplaines valley where the old 
bed of the stream descends rapidly, some 75 ft., to 
the level of Lake Joliet, about 40 miles from Lake 
Michigan. 

The project is, therefore, simply to restore in 
a measure this old outlet by cutting a channel, 
which shall not be less than 160 ft. wide at the 
bottom and which shall carry not less than 18 ft. 
of water at extreme low water with a velocity of, 
say, two and a half miles per hour ; or the capacity 
of this channel is to be about 10,000 cubic feet per 
second, something less than 4 per cent. of that 
which goes over the Niagara Falls. This channel, it 
is assumed, will be sufticient to dilute the sewage 
of a population of 3,000,000 people to such a con- 
dition that fish may live in the stream ; in fact, 
some enthusiasts believe that with the pure water 
of Lake Michigan charged with all the sewage of 
the city, this stream will contain a less proportion 
of organic impurities than some of the present 
tributaries of the Illinois River. The amount of 
work to be done in excavating this channel will be 
not less than 1,000,000 yards per mile for some 30 
miles, something like one-third of the total being 
rock. The best route to ser’e the needs of the 
city, and for economy in construction, is now being 
surveyed. 

Sanitary investigation of the most comprehensive 
character is also under way with a view to deter- 
mine the amount of filth produced in the city, and 
how much water must be provided to render the 
same harmless. From a waterway standpoint, this 
channel will probably be developed in the vicinity 
of the city to all the future commercial require- 
ments ofa harbour. It is anticipated that beyond 


the terminus of the channel which Chicago shall 
provide, the river will be improved for some 60 miles 
to the vicinity of La Salle by means of locks and 





dams. This point is some 140 ft. below the level 
of Lake Michigan. From thence to the Mis- 
sissippi, 227 miles, the fall is but 27 ft. in an 
alluvial channel, and this large supply of water will 
furnish at once an available depth for navigation 
which can be increased to any amount in the 
future by dredging, and a proper correction of the 
channel. 

It is contemplated that the project will be 
carried through to the Mississippi River, 320 miles 
from Lake Michigan, ona basis of depth of not 
less than 14 ft. If such results are obtained vessels 
carrying 14 ft. of water will be able to pass from 
the Great Lakes to the Gulf of Mexico for six or 
seven months of each year, or practically for the 
same time that lake vessels are now able to go 
from Chicago to Buffalo by way of the Straits of 
Mackinaw. 

It is also part of the project that all work 
executed shall be so designed as to permit of de- 
velopment to greater depth, so that in conjunction 
with the fixed policy of the Government in refer- 
ence to the improvement of the Mississippi River 
the time will surely arrive that vessels as deep as it 
may ever be expedient to run on the Great Lakes 
shall be able also to go to the Gulf of Mexico for 
the larger portion of each year. 

It is not contemplated that Chicago should enter 
upon the construction except for the first 40 miles 
across the Chicago divide ; but the completion of 
this part of the work will cover over one-half the 
cost of the entire route for 320 miles to the Missis- 
sippi, and it is assumed that in entering seriously 
upon this portion of the project that Chicago will 
be able to secure the co-operation of the State and 
the United States to any extent necessary to develop 
the entire through route. It is unnecessary now 
to set forth in detail the arguments for the utility 
of such a route, or the reasons which make it policy 
for the city of Chicago and State of Illinois to con- 
template a work of such serious magnitude. We 
shall have frequent occasion to revert to this in- 
teresting subject. The engineer of this stupendous 
scheme is Mr. L. E. Cooley, president of the 
Western Society of Engineers. 


THe Ciry or PuLtMan. 

Ten years ago virgin prairie land, to-day a city of 
11,000 inhabitants, a city of finely laid-out streets, 
and well-built houses, with churches, theatres, 
markets, and many industries, besides that for 
which the place was originally constructed—the 
manufacture of Pullman cars. It was in the spring 
of 1880 that the city was laid out on the western 
side of Lake Calumet, a small sheet of water four- 
teen miles south of the centre of Chicago ; then it 
was, of course, an independent township, but 
to-day it is included in the limits and forms a part 
of the city of Chicago, so that its municipal inde- 

endence is a thing of the past. The area of 

ullman is 3500 acres, of which 500 acres are 
occupied by the Pullman Palace Car Company, the 
rest belonging to the Pullman Car Association, In 
addition to the car works, where 3800 workmen are 
employed, the Union Foundry and Pullman Car- 
wheel Works have a capacity of 250 tons a day, 
and the brass works employ 250 men; a similar 
number are engaged at the Pullman Iron and Steel 
Works, and about 100 tons of rolled bars and sec- 
tions are produced daily. The Calumet Manu- 
facturing Company employ a large number of 
hands and turn out a great quantity of material, 
and the Drop Forge and Foundry Company manu- 
facture 1000 pairs of shears daily ; the Pullman 
Brick Company make 30,000,000 bricks a year, 
and a most important addition will shortly be 
made by the establishment of Westinghouse Brake 
Works ; the Pullman Compary have the intention, 
it is said, of commencing the manufacture of loco- 
motives. 

The car works have a weekly capacity of 240 
freight cars, 12 day or parlour cars, 3 sleeping cars, 
and a large number of street cars. Under special 
pressure this number can be very largely increased ; 
indeed on a recent occasion 90 freight cars were 
constructed in twelve hours, everything, of course, 
having been prepared in advance. The carpenters’ 
shops with three stories are very capacious. On 
the ground floor are arranged the heavy machines 
—chiefly by Fay and Co., of Cincinnati ; on the 
first floor are the lighter tools, amongst them some 
very interesting carving machines, by which deco- 
rative work is turned out for as many cents as it 
used to cost dollars when done by hand; and on 
the third floor is the upholstery department. A 





considerable amount of space is given up on the 
ground floor to moulding presses, in which the 
panels and other bent linings of the cars, made of 
two or more thicknesses of veneer, are pressed 
into shape. These linings are usually made with 
a backing of cotton wood faced with walnut, maple, 
or other decorative wood. From the carpenters’ 
shops the finished timbers, some of them 70 ft. 
long in single pieces, for the sills, are taken to the 
erecting shops, where they are built up. These 
shops are divided into stalls holding four or five 
cars; an arrangement adopted to diminish the 
risk of fire. The paper wheel factory is an im- 
portant section of these works ; paper wheels are, 
however, only placed below the more costly cars, 
on account of their high price. The axle works 
are very extensive, more than 1000 axles being 
made per week. They are made of scrap iron, 
piled, heated, welded, and finished in the shops. 
Everything required for the finished car, except 
fabrics and porcelain, is made at Pullman, and the 
smith’s shop is kept busy forging and stamping the 
great number of special shapes required. 

Engines to the extent of 8000 horse-power are 
used in the works ; there are 3200 ft. of shafting, 
and two miles of belting in the shops, between and 
around which are laid 30 miles of tracks, on several 
of which run travellers long enough to carry 70 ft. 
cars. 

The largest engine in the works is one of 2500 
horse-power. This is the monumental Corliss 
engine, that was used for driving the machi- 
nery at the Centennial Exhibition of Philadelphia 
in 1876. It was purchased in 1880 by Mr. George 
M. Pullman, who erected a very suitable house for 
it, and where it has been in use ever since; this 
engine-house is 84 ft. square and 68 ft. high. We 
published drawings of the great engine when it 
was shown at Philadelphia, as well as a description, 
but we may recall a few figures concerning it. The 
weight is 700 tons, the height from the ground to 
the top is 40 ft., and the cylinders are 40 in. in 
diameter and 10 ft. stroke. The oscillating beams 
are 27 ft. long, 9 ft. deep in the centre, and weigh 
11 tons. The crankshaft is 18 in. in diameter and 
the cranks weigh 5 tons each. The flywheel is 
30 ft. in diameter, 24 in. wide on its face, and is 
cut with teeth 54 in. pitch. The weight is 56 tons, 
and it is built up in twelve segments. The pinion 
wheel beneath is 10 ft. in diameter and weighs 
8 tons ; the shaft on which it runs is 14 in. in dia- 
meter, and it transmits power all over the shops by 
means of bevel gear introduced at various points. 
All the 3200 ft. of shafting is carried in underground 
channels. About 300,000 gallons of condensing 
water are employed; it is taken from Lake 
Calumet, and is usually discharged at 110 deg. The 
air pumps are 36 in. in diameter and 24 in. stroke. 
Steam at 32 1b. pressure is furnished by three steel 
horizontal boilers, 18 ft. long and 6 ft. in diameter, 
with 4 in. tubes, The consumption of coal is 2.7 lb. 
per horse-power per hour. Besides this fuel about 
50,000 tons of coal are consumed annually at the 
works. j 

The level of the town of Pullman precludes all 
possibility of getting rid of the sewage by gravity, 
even if there were any place of discharge. So the’ 
sewers and drains are all laid with a sufficient 
gradient to secure a discharge into a great subterra- 
nean reservoir placed beneath a high level tank, 
placed on top of a tower, and kept full of water for 
fire extinction. The sewage reservoir is 300 ft. in 
diameter and 15 ft. deep ; it holds 300,000 gallons, 
and serves as a well, from which sewage pumps 
driven by compound condensing engines, lift 
1,600,000 gallons every twenty-four hours. This 
sewage is furced through mains to a sewage farm of 
140 acres, and an admirable system of irrigation 
appears to have been effected, which is worked with 
considerable profit. The effluent water is discharged 
into Lake Calumet. 

On the evening of Tuesday, the 14th inst. the 
party will bid farewell to their Chicago hosts, and 
the two contingents will start upon their separate 
journeys. Here we must take leave of them for the 
present, wishing them, as thousands of the great 
race that sprung from Englishmen will also wish 
them, God speed. When they come back we shall 
have something to say about their respective 
experiences. 

On their return the whole party will assemble 
once more in New York, and the few days prior to 
their departure will be filled with further proofs of 
cordial friendship and hospitality. Mr. Hewitt, 
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whose illness is the only cloud that has cast a 
shadow on a week of perfect enjoyment in New 
York, will entertain the party at a reception in his 
own home; the Engineers’ Club will also hold a 
reception, and other events will take place, which 
we hope duly to record. 





MODERN FRENOH ARTILLERY. 
No. XL. 
ARMOURED TURRET AND Gun Movuntine: CANET 
SysTEM. 

WE may describe in detail, as one of the best 
types of armoured turrets, as distinguished from 
the barbette mounting of naval guns, and referred to 
in our last article, the example offered by the turret 
on the Canet system of the French gunboat Acheron. 
The arrangement is clearly shown by Figs. 421 to 
424, pages 508, 509, and 512, and its general 
features may be described as follows; our informa- 
tion is taken from the Nouveau Matériel Naval. 
The gun C is attached direct to the carriage B, 
which slides, without the intervention of rollers, 
upon the beam B of the underframe which is 
movable around the axis D for training in eleva- 
tion. The object of this arrangement is to place 
the axis of oscillation of the gun as low as possible, in 
order to shelter it from an enemy’s fire ; the car- 
riage is connected to the underframe by the clips 
aa. The underframe is mounted on a turntable 
P rolling on a crown of wheels G G, with an upper 
moving and a lower fixed ring, c,/. The armour 
protection, which is 7.87 in. thick, is divided into 
two parts; a fixed portion B’ the other B’, movable 
and turning with the platform in order to protect 
the gun as well as the mechanism connected with 
it. ‘he gun projects from an opening in the turret, 
as shown in the drawings. The roof T is formed 
of three thin steel plates, and at one side an open- 
ing is made covered by a domed armour plate, to 
serve as a shelter for the officer of the gun, wh® 
stands upon the platform p and has close to his 
hand the various controlling wheels required for 
training. 

The mechanism employed in training for direc- 
tion is as follows: On the drum D” of the turn- 
table are geared in opposite directions the two 
chains d and d’, which, passing over the various 
guide pulleys p’ and p”, are passed on to the multiply- 
ing tackle of the hydraulic rams i andi’. The hand- 
wheel V operating the slide valves of these presses 
is turned by the right hand of the man training the 
gun, and its movement is made to correspond with 
that of the platform in the following manner: The 
vertical shaft b of the controlling handwheel has 
mounted on its lower end, a bevel gear r transmit- 
ting movement to the horizontal shaft s, and thence 
through gearing to the vertical shaft t, which 
descends as far as the bottom of the loading well, 
the bearings in which this shaft turns being bolted 
to one of the guides d’ of the projectile hoist. 
The shaft ¢ has at its lower end a pinion g gearing 
with the spurwheel «’ which runs loose around 
the bottom of the press B’ of the projectile hoist. 
and supported upon the rollers i, while the rollers 7’ 
serve as internal guides. This gearing transmits 
motion to the slide valve spindle T’ by means of 
the arm m keyed on to the shaft e of the valve. 
Fig. 424, which is a diagrammatic view of this part 
of the mechanism as applied to the French war 
vessel Tonnant, will serve to explain the operation, 
the system in both cases being analogous. The 
operating power for turning the turret is contained 
in the two hydraulic cylinders P’ and P” which 
are placed vertically at the bottom of the ammuni- 
tion well (in the Achéron they are placed hori- 
zontally under the armoured deck); the right- 
hand driving chain a’ passes over the pulley f 
placed at the top of the well, then around 
the groove gq’ of the turntable from right to 
left; the chain a” on the left passes around the 
grooved path under the platform in an opposite 
direction. The two presses have only one slide 
valve, because one cylinder exhausts while the 
other receives the water under pressure ; the piston 
of the press into which the water is being admitted 
travels, of course, in a direction reverse of that 
into which it is being discharged. Around the 
pivot on which the platform revolves is placed a 
coned wheel A, and in this respect the arrange- 
ment also differs from that we have described of the 
Achéron. This wheel revolves on small rollers g’; 
its proper height is maintained by four fixed 
rollers e e, and its horizontal position by other 
rollers e’, which are mounted on the ring carrying 





the supporting rollers g’. To the left over a fixed 
pulley p”” passes, from the wheel we have just 
described, a chain K’ descending the ammunition 
well and attached near its lower end to one arm of 
the valve spindle of the presses P’ and P” ; an 
extension of the chain carries a counterweight K”’ 
to keep the chain always taut; another arrange- 
ment is adopted on the Achéron. Fastened to the 
wheel A, and symmetrically with the chain K’, is 
attached a second chain d’ ending in a counter- 
weight d’, which serves to balance the weight of 
the former, so that the system of wheels and rollers 
connected with it can be turned as easily in one 
direction as the other. Upon the training platform 
is the handwheel V, the inclined spindle of which 
terminates with a pinion d gearing into the toothed 
wheel A. The mechanism is operated as follows: 
Supposing that it is desired to turn the platform 
from left to right ; by turning the flywheel in the 
same direction, the wheel A is caused to pass through 
a certain angle, the counterweight K” descends, 
drawing with it the slide, and water under pressure 
will be introduced to the right-hand cylinder, while 
that contained in the left one will be exhausted. 
This movement sets up a corresponding motion 
of the chains a’ and a” which is communicated to 
the platform by the connection already described. 
The rate of speed imparted to the platform varies 
with the rate at which the handwheel is moved, 
and by stopping the latter the platform is brought 
at once to rest. The pinion being then fixed will 
drag with it the wheel A, which in its turn operating 
the chain K’ will move back the valve and stop 
the water admission. By turning the handwheel 
in the opposite direction, a reverse movement in 
the valve takes place, and the platform is turned 
from right to left. The platform is stopped auto- 
matically at the extreme angles of its travel by 
means of the rod h working in the guides j and j’ 
and carrying stops j” and j”, the position of which 
can be changed according to the maximum angle 
required. The stop j”” attached to the piston head 
of the press of the P” strikes one or other of these 
stops j” and j” at each end of its stroke, and 
causes, by the motion bars / connected to the valve 
spindle, to throw this latter over and stop further 
admission. ‘The bolt v, Fig. 424, worked by means 
of the flywheel V' and the endless screw v’, is 
raised or lowered to stop the turret in any position 
that may be required. 

Returning to our description of the machinery 
on board the Achéron, we should mention the device 
adopted to secure the gun at any horizontal angle 
during the operation of loading. It consists of a 
brake with two jaws, the distance between which 
can be increased or diminished by turning the 
wheel V” and operating through gearing the 
shaft U and an endless screw and the brake-jaws 
which grip the gun-frame. A needle 1, Fig. 421, 
indicates on the dial nthe angle through which the 
platform has been turned relative to the keel of 
the ship. 

As the gun in this type of mounting is secured 
rigidly to the carriage, the elevation or depression 
angle is determined by the oscillation of the under 
carriage B around the axis D of the trunnions 
which turn in special bearings, mounted upon the 
turning platform. The necessary displacement is 
obtained by means of a small hydraulic press o, the 
piston-rod of which is jointed to one of the cross- 
pieces of the underframe. The feed-pipe g, which 
is in constant communication with the pressure 
delivery main, admits water upon the upper annular 
surface of the trunk piston, and thus assists the 
weight of the gun and carriage to lower the breech 
when the water is exhausted from the underside of 
the piston. The bottom of the cylinder is connected 
with the slide valve that controls the angle of eleva- 
tion or depression, by the feed-pipe q’ ; the only 
function of this valve therefore is to admit or 
exhaust water from beneath the piston. The con- 
trolling handwheel V” is vertical and is close to 
the left-hand of the man training the gun; its 
spindle h is connected to an index passing over a 
scale which marks the amount of travel given to 
the slide valve and corresponding to the angle of 
elevation or depression; one end of this shaft 
transmits motion by means of bevel gearing toa 
vertical spindle d’, which in its turn controls the 
spindle x, one end of which is cut with a rack, the 
opposite end, through a series of Jevers x’, moving 
the valve p”. The loading position for the gun is a 
horizontal one and the carriage is held by means of 
two bolts v'” and v”’; the rods t’ and ¢” of these 
bolts are connected to the cranks b” and b’”’, and by 





them to a controlling lever /’ which is mounted o 
the shaft a”. This lever, which has a handle at its 
upper end, is operated by the left-hand number 
serving the gun. The slide valve thatc ontrols the 
elevation of the gun has three definite positions : 
first, for raising the breech by admitting water 
under pressure to the underside of the piston in 
the press o ; second, for lowering it by opening the 
cylinder for these to the exhaust; and third, for 
the firing position when the communication with 
the press is closed. 

The operations of controlling the recoil and 
bringing the gun back into firing position, are 
effected by means of the two hydraulic presses P” 
and P’’, which are attached to the side girders of 
the underframe, and the piston-rods of which are 
connected to the projections o’ and o” of the car- 
riage. These presses are double-acting, and they 
have a common slide valve placed to the rear of the 
training platform T’”’; this valve is operated by the 
left-hand number serving the gun by means of 
the lever 1”, which has three positions ; to bring 
the gun into firing position by admitting water 
under pressure to the back of the pistons; the 
recoil control, by admitting water to the front of 
the pistons ; and the firing position by closing the 
communication with the cylinders. The arrange- 
ment of these brake cylinders is practically the 
same as that which has already been described in 
connection with the other large guns on the Canet 
system; one special detail, however, may be 
noticed ; they havea common distribution chamber 
N attached to the cross-girder of the underframe, 
and divided into two compartments ; the forward 
of these communicates with the front part of the 
presses by means of the pipes X and X’, and the 
other is in connection with the rear part of 
the cylinders by the pipes Y and Y’. These two 
compartments are in communication with the 
source of water supply by the pipes y and y’, which 
are joined to the valve chest T’’; the partition 
separating the chamber into two compartments con- 
tains two openings, which are closed by valves held 
up to their seats by a Belleville spring, and which 
constitute the hydraulic brake. In order to vary 
the opening of the valve, a guide is added to the 
rear end of the rod which engages in a groove on 
the carriage ; this guide is of varying sections, and 
when the gun recoils the grove which moves with 
it imparts the motion to the rod, and consequently 
closes the valve more or less, thus regulating the 
discharge of the liquid in the brake. 

The arrangement for raising the ammunition 
from the stores beneath to the gun has been already 
described ; it is illustrated in complete detail by 
Figs. 421 to 423. The lift M’ is an iron box con- 
taining two cylinders S1 and S1’, each of sufficient 
dimensions to receive half a cartridge. The upper 
part of this case has a semi-cylindrical depression 
which serves as a seat for the projectile p’” which 
is held fast by the screw v’” ; the lower part of 
this case is free to slide fore and aft on the rollers 
n’ fixed on the table that forms the upper end of 
the telescopic press. Rollers 1” keep the hoist in 
its proper position in rising and falling by bearing 
against the guides D’ and D”’, attached to the turn- 
ing tube K by the connections J. These guides, 
together with the hoist, are so arranged that they 
follow any movement of the revolving platform ; 
the rollers 1” serve to direct the hoist in rising and 
falling in such a manner that when in the highest 
— the hoist is immediately opposite the 

reech of the gun, and when at the bottom it is 
turned in a suitable position to receive the projec- 
jectiles and cartridges, that is to say, it is beneath 
the tramway Z. To this latter is slung the car- 
riage ~ fitted with a differential winch, and which 
serves to transport the projectiles from the store to 
the hoist ; the half-cartridges are placed by hand 
in the hoist. The telescopic press of the hoist 
is formed of three tubes sliding one within the 
other ; the outer tube P’ forms the press pruperly 
so-called, the upper portion d” carries the top table 
of the press. The upper end of the press is always 
in communication with the water supply by means 
of the pipe2’. The slide valve T’” worked from 
below by means of the lever 1” has only to admit 
or exhaust water beneath the pistons, through the 
pipe s’, in order to produce the rise or fall of the 
hoist. The positions of the hoist for delivering 
the projectiles and the two half-cartridges are fixed 
by the right-hand number serving the gun by the 
bolts V’”’ and V’”” which are operated by means of 
the lever |” at the back of the platform. 

The main supply for the water under pressure is 
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by the pipe L; the pipe N serves as the general 
return main for the whole system, back to the 
pumping machinery. The pipe L’ conducts the 
water under pressure from the main L to the slide 
valveT ’” of the hoist. The admission of water to this 
valvecan be interrupted by a valve operated with the 
leverc’. By means of the pipe s” the water can be 
admitted to, or exhausted from, the underside of 
the telescopic press P’, the exhaust water flowing 
from this press to the return main M by the pipe 
N’. The tap 7”” and its branch pipe t”” serve to 
keep the presses I and I’ full; the main L termi- 
nates in a junction j’, whence is led the pipe f, 
bringing the water under pressure to _ the 
slide valve chest T’, which controls the eleva- 
tion or depression of the gun; a valve operated 
by means of the flywheel c’” can cut off the 
supply of this water. The slide valve T’ controls, 
by means of the pipes d’ and d’” and the admission 
to, or the exhaust from, the underside of the pistons 
of the presses I and I’, and by means of the pipe 
q it exhausts the water to the general return 
main. The junction box j’ is connected to two 
other junctions of the same kind, the whole being 
articulated to form a system which is able to turn 
whilst the platform is revolved, and effects the 
distribution of the water under pressure, from the 
fixed main L to the movable pipe f’ which is con- 
nected to the delivery box g’, whence three pipes 
are led off; the tirst of these, y’, brings the water 
under pressure to the valve chest T’’ for running 
the gun out into firing position; the second of 
these, h’, communicates with the valve chest T’” 
for training for clevation; and third pipe q brings 
the water constantly to the top of the piston in the 
press as already described. The slide valve T’ can 
be cut off from its water supply by means of the 
valve a’, and controls the introduction to, or the 
exhaust from, beneath the piston of the press o by 
means of the pipe q’; the exhaust water is dis- 
charged by the pipe e’, to the return main through 
the chamber H ; this chamber discharges into the 
circular reservoir R’ surrounding the foot of the 
pivot K’ within which the turret turns ; this reser- 
voir R’ is in communication with the return 
main N. 





LITERATURE, 


The Naval Annual, 1890. Edited by T. A. Brassry. 
Portsmouth ; Griffin and Co. 

‘* Brassey's Annual” has now reached its fourth 
issue and the fifth year of publication, the series 
commencing in 1886, and the years 1888-89 being 
included in one volume. It will be seen that a 
new name appears on the title-page. This is the 
Honourable Thomas Allnutt Brassey, the son of 
the founder of the work. 

The book this year is somewhat smaller than 
previous issues; and is divided, as in the last 
volume, into four parts, as follows : 

Part I.—Lord Brassey, K.C.B., D.C.L. 

Part II.—Mr .F. K. Barnes, M.I.N.A. 

Part III.—Captain Orde Browne, late R.A., 
Lecturer on Armour to R.A. College. 

Part IV.—Statistics, Tables, Official Reports. 

The work opens with an introduction by Lord 
Brassey, in which the paramount importance of an 
overwhelmingly strong Navy for this country is well 
set forth. It may be thought that any arguments 
insupport of soobviousa proposition are superfluous. 
From one point of view that may be so, for no one 
denies the fact ; but at the same time it is only by 
constantly urging upon the British public the dan- 
gers to which the country is exposed by allowing 
the Navy to fall into decadence that the money is 
found to keep it in a proper state of efficiency. It 
is so simple a matter to reduce expenditure—and 
nothing appeals so strongly to the voter as light 
taxation—-by starving the Navy, that there is always 
danger of the defences of the :ountry being sacri- 
ficed to political manceuvres. Jor this reason the 
well-worn and obvious arguments cannot be too 
often enforced. 

The first chapters of Part I. are devoted to a 
review of some of the chief features of the naval 
manceuvres of 1889, both British and foreign. Of 
the former a general outline is given, and the two 
letters of Admiral Mayne to the Times are quoted 
in full. A summary of the operations carried out 
by the French Navy is also given, together with 
the comments of various French authorities thereon. 
The chief lesson to be learnt by France, as by 
England, appears to be the insufficiency of fast 
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cruisers. German, Russian, and United States 
naval operations are also mentioned. 

The training of the seamen of the Navy next 
occupies the attention of Lord Brassey, and a rea- 
sonable word is said as to the value of sailing ships 
for the purposes of developing hardihood and quick- 
ness of resource amongst sailors, however little wind 
propulsion is likely to play any part in the naval 
warfare of the future. Under the heading ‘‘ Engine 
Room Staff,” the author says : 


The establishments of the Navy as at present organised 
are adapted rather toa fleet propelled by canvas than 
to a fleet of steamships. In the recent mobilisation no 
less than 3000 stokers were required. In point of numbers 
the supply both of officers and men was equal to the de- 
mands. It is certain that many were without experience, 
and that it was only by the utmost energy on the part of 
senior officers and more fully trained men that accidents 
were avoided, and the engines were worked with effi- 
ciency. ... The training of stokers and engineers must 
be considered with the care and skill which have been 
applied to the training of the Navy in seamanship. The 
most lavish liberality in the concession of relative rank 
and pay will not secure efficiency. Experience is essential 
in the management of machinery in all states of weather 
at sea, and upon occasions when the utmost development 
of power is called for. It is in this essential experience 
that many young engineers of the Navy, ssing more 
than a sufficient knowledge of algebra and the theory of 
steam, are perhaps deficient. 





The naval reserves and naval volunteers next 
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occupy Lord Brassey’s attention. The short com- 
ings of the former body are notorious, or at least 
would be if sufficient interest were taken in the 
matter. The fault does not rest with the reserves 
but in the organisation. The naval volunteers 
might have been made a valuable auxiliary force, 
had not the Admiralty done everything it could, 
without raising popular indignation, to squash the 
force when it was started about seventeen years 
ago. For the present it is sufficient to say that 
the force isa failure in spite of the really wonderful 
enthusiasm of the men who seem literally to pant 
for rough work and salt water. It seems a pity 
to see so much of the raw material from which the 
success of our race has been manufactured thus run- 
ning to waste. 

The author deals with ‘‘ Foreign Stations” in a 
short chapter ; ‘‘ Coast and Harbour Defence” fol- 
lows, but there is not much said on this question. 
‘* Australian Defence,” ‘‘ Coaling Stations” with a 
chart, and ‘‘ Dockyards and Gun Factories” brings 
us to the important section devoted to ‘‘ Shipbuild- 
ing,” both English and foreign. Here we have the 
now familiar tables to which all who have to do 
with naval matters owe so much. 

Turning first to British vessels we find the list 
much increased since last year. Some old and out- 
worn craft have disappeared from the list, but in 
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class cruiser of 19.5 knots; Centaur, first-class 
cruiser, 7350 tons, 20 knots, built at Portsmouth ; 
Circe, first-class torpedo gunboat, 735 tons, 
21 knots, built at Sheerness ; Crescent, first-class 
cruiser, 7350 tons, 20 knots, built at Portsmouth ; 
Edgar, first-class cruiser, 7350 tons, 20 knots, 
built at Devonport ; Endymion, first-class cruiser, 
7350 tons, 19.75 knots, built at Hull ; Gibraltar, 
first-class cruiser, 7350 tons, 19.5 knots, built at 
Glasgow ; Grafton, first-class cruiser, 7350 tons, 
19.75 knots, built at Blackwall ; Hawke, first-class 
cruiser, 7350 tons, 20 knots, built at Chatham ; 
Indefatigable, Intrepid, Iphigenia, second-class 
cruisers, each 3600 tons, 19 75 knots, built at Glas- 
gow ; Jason and Jasseur, first-class torpedo gun- 
boats; Latona, second-class cruiser, 3400 tons, 
‘20 knots, built at Barrow; Leda, first-class tor- 
pedo gunboat, 735 tons, 21 knots, built at Sheer- 
ness ; Melampus and Naiad, second-class cruisers, 
3400 tons, 20 knots, built at Barrow; Niger and 
Onyx, first-class torpedo gunboats; Pique and 
Rainbow, second-class cruisers, 3600 tons, 19.75 
knots, built at Jarrow; Renard, first-class torpedo 
gunboat ; Retribution, second-class torpedo cruiser, 
3600 tons, 19.75 knots, built at Jarrow ; St. George, 
first-class cruiser, 7700 tons, 19.5 knots, built at 
Hull; Sappho and Scylla, second-class cruisers, 
3400 tons, 20 knots, built at Poplar ; Sirius and 
Spartan, second-class cruisers, 3600 tons, 19.75 
knots, built at Elswick ; Speedy, first-class torpedo 
gunboat ; Sybille, second-class cruiser, 3400 tons, 
20 knots, built at Stephenson’s; Terpsichore, 
second-class cruiser, 3400 tons, 20 knots, built at 
Glasgow ; Theseus, first-class cruiser, 7350 tons, 
19.75 knots, built at Blackwall; Thetis and Tri- 
bune, second-class cruisers, 3400 tons, 20 knots, 
built at Glasgow. There are also six first-class 
torpedo boats of 130 ft., and ten of the new type of 
improved second-class boats. These have been 
built at Poplar by Yarrow and Co. 

The following comparison between British and 
Continental navies is quoted from the Heeres Zei- 
tung: 

Great Britain: 
76 ironclads (including 26 coast defence vessels). 
90 protected ships. 
200 unprotected. 
150 torpedo boats, 
Germany : 
40 ironclads (including 14 of moderate size for coast 
defence). 
10 protected ships. 
52 unprotected. 
150 torpedo boats. 
France : 
48 ironclads (including 16 coast defence vessels). 
14 protected ships. 
150 unprotected. 
130 torpedo boats. 
Italy: 
19 ironclads (including 6 coast defence vessels). 
17 protected ships. 
53 unprotected. 
133 torpedo boats. 
Russia : 
27 ironclads (including 14 coast defence vessels). 
8 protected ships, 
60 unprotected. 
125 torpedo boats. 

Lord Brassey is of opinion that, ‘‘In ironclads 
for the line of battle the British Navy has been 
brought to a strength which cannot be considered 
unsatisfactory,” but ‘‘The manceuvres show that 
large additions to the Navy list are needed in the 
classes of cruisers, scouts, and look-out ships.” In 
speaking of the protection of commerce the author 
says : 

For the protection of commerce the class of vessels re- 
quired must depend on the part of the ocean in which 
protection is required. In the Mediterranean large ton- 
nage and extreme coal endurance are not necessary. In 
the Atlantic, in the fine weather latitudes, between the 
parallels of Gibraltar and St. Helena, the second-class 
cruisers, of which no less than twenty-four are included 
in the new programme of construction, would be efficient. 
In the stormy seas of the Southern Ocean, and on the 
long stretches between the Cape and the further east, 
where coaling stations are at wide intervals apart, more 
powerful types are required both for speed and_. coal 
endurance. At 10 knots the coal endurance of the Blake 
and the Blenheim is 15,000 knots; of the Australia, 
8000 knots; Arethusa, 11,000; Mersey, 7400; Archer, 
7000; and the gun vessels of the Curlew type, 950 tons, 
10,000 knots. If a marked improvement has been 
obtained in the smaller vessels of recent types, in ‘cruis- 
ing or in chase among the long rollers of the Indian Ocean 
or the Southern Seas, the large ships will never fail to 
retain their relative superiority. First-class protec 
cruisers and coast defenders should form the leading fea- 
tures of the next programme of shipbuilding. 


A chapter devoted to ‘‘ Descriptions of Ships 
Lately Completed and in Hand, Trials, &c.,” con- 
sists largely of quotations from various sources, a 
course which is in accordance with the plan of the 
publication. It is in these reprints and quotations 
that the great value of the Annual consists, as in 
that way a summary of what has occurred during 
the year is presented in a convenient furm. The 
‘‘much discussed Admirals ” first occupy attention. 
One would think this design has been so criticised 
that there would be nothing of a general nature left 
to say on the subject; but the manceuvres of last 
year gave practical examples of certain points that 
had been previously confined to the realm of con- 
jecture. ‘‘ The compiler,” as Lord Brassey prefers 
to style himself, says: ‘‘Strongly as these ships have 
been condemned for insufficiency of protection at 
the belt, it may be claimed that important elements 
of fighting efficiency have been ably combined in 
their design.” Speed, coal endurance, and arma- 
ment are the points of advantage, and it may be 
said that in these three elements the naval ofticer 
is given the things a capable commander most often 
craves. The question of armoured protection is so 
wide, and so open, that it seems almost futile to dis- 
cuss it ; certainly no adequate detailed and scientific 
examination into the subject has ever been 
attempted so far as we are aware. Such an exami- 
nation would mean a vast deal of working in tabu- 
lating data of attack and defence, using the material 
already at command, and undertaking fresh experi- 
ments to throw light on some of the probable con- 
ditions of actual war. The experiments undertaken 
are too generally of a contractor’s trial nature. 
There is, however, one essential feature upon which 
the naval manoeuvres have enlightened us, and that 
is seaworthiness. The Annual quotes some 
pertinent remarks of the French critic, M. Weyel, 
on this subject : 

The Admirals are at first sight, in every particular, 
powerful ships ; nevertheless I cannot but think them 
inferior to our first-class ironclads of equal displacement. 
Externally these ships have points of resemblance with 
our Furieux type, that is to say that both forward and 
aft they are ships of low freeboard and have a command- 
ing fire in all directions from their towers. The disad- 
vantages inseparable from this mode of construction are 
obvious. In a heavy sea men cannot remain on deck 
forward, and the working of the anchors is difficult, if 
not dangerous. As the sea rises it beats against the 
forward barbette and scatters a mass of foam and spray, 
which makes the working of the guns extremely difficult. 
A priori, the opinion which the seaman must form of 
these vessels, must be such as I have described, and in 
the subsequent experiences of the manceuvres, the antici- 
pations which have been indicated were fully confirmed. 

There is much truth in what M. Weyel says, but 
he would point out that the Admirals are quite sea- 
worthy in bad weather so far as steaming is con- 
cerned, and it is doubtful whether they would be 
likely to be called on to fight a battle in a heavy 
sea when steaming at high speed. No doubt it is 
a disadvantage to have low ends to a ship, but 
there are advantages too. The pros and cons want 
weighing carefully, and it is unwise policy to con- 
demn any type of ship, or any feature of a type, 
because its disadvantages are apparent on any 
given occasion. Nevertheless it is, no doubt, a 
relief to know that in the more recent designs 
higher freeboard has been adopted for the ends, 
but we must not forget that it has had to be paid 
for. 

In speaking of the Victoria and Sanspariel design, 
the author also points to the defect of low freeboard 
in these ships. There is a suggestive passage in 
which is narrated the way that the original design 
was gradually deformed by the demands made by 
different persons for certain qualities for which they 
had a special fancy. It is what too many of our 
warships have suffered from in times past. It is 
satisfactory to know that there is a little more 
backbone at Whitehall just now, which, it may be 
hoped, will prevent a repetition of this undesirable 
feature. The design of a war vessel, like that of 
every other complex structure—perhaps almost 
more than any other structure—must be harmonious 
to be satisfactory. 

‘*The failure of 110-ton gun” occupies a small 
art, no doubt a judiciously small part, of Lord 
rassey’s attention. The subject is an unpleasant 

one, and the sooner it is forgotten the better—sup- 
posing we do not forget the lesson. 

The gunnery trials of the Trafalgar are treated 
of in a long quotation of the report from the Times. 


ted | Speaking of quotations, although not in special 


reference to the one just referred to, it could be 





wished that a little more editorial discrimination 





were sometimes shown in taking matter en bloc 
from newspapers. The reporters of the daily press 
are gentlemen of remarkable versatility, but it can 
hardly be expected that they should be masters of 
all arts and sciences. We lately attended the 
trial of a torpedo boat at which the representatives 
of the press were present in considerable numbers. 
One gentleman, who posed as an authority amongst 
his fellows, for he had attended three trials pre- 
viously, and was quite glib on the subject of indi- 
cated horse-power, was hard to make believe that 
the skin plating was not of cast-iron. It must have 
been a disciple of his who made one of our big 
dailies put the cast-iron bulkhead in the City \of 
Paris. Of course nothing as bad as this occurs in 
the Annual, but there are evidences that in some of 
the quotations the original writer has had to depend 
on inspiration for knowledge of first principles ; 
and there is also evidence that the inspiration has 
not always come from a disinterested source. 

It would be interesting to follow the compiler in 
his descriptions and criticisms, original and quoted, 
on various other types of vessels which have been 
recently added to the Navy, but that would carry 
us too far beyond both the confines of our space 
and the province of a review. The Annual, how- 
ever, is a difficult work to criticise, as are all good 
annuals and handbooks. When we have said that 
‘it fills a want long felt’’— and there are few books 
of which the well-worn expression is truer than of 
‘‘The Naval Annual”’—that it is excellently printed 
on superior paper, with good binding, and ample 
illustrations, we feel that there is nothing left but to 
proceed on the tasting system; which we have 
chiefly followed in the present instance. We have 
found the subject so engrossing, however, that we 
have reached the limits of our notice without 
having arrived at the division of the work devoted 
to the important subject of armour and ordnance, 
which is ably treated by Captain Orde Browne, and 
this we must leave. 
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SUBAQUEOUS FOUNDATIONS. * 
By Watrer Rosert Kinreete, M. Inst. C.K. 
Lecture I. 

(Continued from page 440.) 

Coup the entire face of that quay wall have been 
rendered visible by the exclusion of the water, the defects 
exposed would have astonished must engineers, but as these 
defects are buried under water, only divers can pussibly 
have a knowledge of the actual state of the work. From a 
conversation I had with General Newton in New York, 
on the 23rd May, 1881, I was greatly impressed with his 
remarks on the best method of obtaining sound concrete 
work under water, and he was prone 3 of opinion that 
something should be done, if possible, to prevent the 
mechanical separation of the particles of cement, &c., 
under water, and I have, therefore, thought it might be 
of service to referat some length to an example such as 
this, of the uncertainty of obtaining uniformly sound mo- 
nolithic work by the deposition through water of freshly 
mixed concrete, and especially as to the difficulty of form- 
ing a hard durable facing to the work, and filling up of 
angles or corners. 

arious methods have been adopted to secure a good 
face to concrete work constructed in situ under water, 
but whatever course may be pursued, it is most judicious 
to use plenty of cement, and this is an absolute necessity 
when the soundness of the concrete facing is to be relied 
upon, for as a rule concrete, as ordinarily deposited under 
water, generally requires at least double, and even treble, 
the amount of cement, to make it equal in strength to 
concrete made out of water. At Aberdeen Harbour 


* Two lectures delivered before the Royal Engineers’ 
Institute at Chatham. These lectures have been published 
and copyrighted by the Royal Engineers’ Institute, and 
we are indebted to the Committee for special permission 
to reproduce them in ENGINEERING. 





plastic concrete was used in December, 1881, and also in 
1882-3 in connection with Provost Jamieson’s quay of 
600 ft. in length, and the quay walls of 900 ft. in length, 
inclosing the site of the graving dock, and which, I 
believe, has been successful, especially if I may judge 
from the excellent specimens sent me some years ago, 
which were chips which had been broken off from a corner 
of a block immediately after the frame or timber mould 
had been removed. 

Instead of trusting to the formation of a sound facing 
by the deposition of concrete containing a large propor- 
tion of cement, other expedients in many cases have been 
employed. Thus in the construction of the south-west 
pier walls of the tidal harbour at the James Watt 
Dock Works, Greenock—a section of which is shown 
at Fig. 8—I had the under-water portion of the wall, 
from the foundation up to 2 ft. above low-water level, 
faced with greenheart piling. This wall is 46 ft. in 
height, 28 ft. of which is under low water. The 
method adopted in its construction was to dredge a 
trench over the site of the work, to drive along the line 
of the face of the wall, and to the batter thereof, 14 in. 
square greenheart gauge piles, at distances of 7 {t. apart. 
Between the gauge piles 7-in. greenheart sheeting piles 
were driven, and the heads of the piles were cut off at 
2 ft. above low water. These piles were connected to- 
gether at their tops by a greenheart waling, with the 
necessary filling-in pieces. At intervals of about 6 ft. 
apart vertically 1}-in. bolts of about 3 ft. in length were 
put through each pile, having tails several inches long, 
turned down at right angles in order to get a good hold 
of the concrete and so prevent the piles from bulging out, 
or separating from the facing concrete. At the back of 
the wall ordinary temporary timber framing or shutters 
were used to retain the concrete in place until it was set. 
There were two classes of concrete used. Next the facing 
of greenheart piles, the proportions for 3 ft. in width of 
the wall were one of cement to three parts of coarse sand 
and finely broken stone, and for the remaining portion of 
the wall one of cement to six parts of sand and broken 
stone. From the tops of the piles to coping level the 
wall was faced with granite ashlar, and backed with 
rubble concrete. 

In some instances a facing of cast iron has been adopted; 
thus, in 1832, Mr. Matthews used cast-iron piles in lengths 
of 9 ft. by a width of 2 ft. by 4in. in thickness, in con- 
nection with the foundatiuns of the north pier-head at 
Bridlington Harbour. After that year other engineers 
used them, viz., in London at the New River Head, and 
also on the Thames at the Broken Wharf. In 1824, in 
connection with the rebuilding of the return end of the 
quay wall of Down’s Wharf, St. Katherive’s, a wharf 
in the River Lea at Limehouse, another at the sea 
entrance of the Norwich and Lowestoft Navigation, and 
in the founding of the pier-heads of the basin of St. 
George’s Dock, Liverpool, and other places down to the 
years 1833-4, when the Brunswick Wharf at Blackwall 
was constructed by Messrs. Walker and Burgess. The 
main piles of this wharf are 25 ft. 6 in. in length by 113 in. 
on face, are pitched at 7 ft. centres, and driven 10 ft. 
The face metal was 24 in. in thickness, and the back ribs 
14 in. by 54in. in depth. The spaces between the main 

iles were filled in with sheeting piles of 22 ft. in 
ength, and were driven about 8 ft. into the ground, 
composed of coarse gravel and Blackwall band or rock, 
the latter of whieh occurred in patches along the line of 
driving. The upper portion of 14 ft. in height of the 
wharf, or between the tops of the sheeting piles and the 
underside of the coping, was faced with cast-iron plates 
in three tiers between the main piles, which were carried 
up tocoping level, and the whole facing from foundation 
to cope was backed with one to ten lias lime concrete, 
and coped with Devonshire granite. The wharf hasa 
depth of 10 ft. at low water against its face, and its total 
height from the bed of the river is 32 ft. The length of 
the wharf is about 720 ft., and the weight of cast iron used 
is about 900 tons. This wharf, although fifty-five years 
old, is still in good condition, with the exception of a few 
broken piles and plates, and certainly up to the present 
time, even although these breakages have occurred, has 
answered well the purpose for which it was designed, 
viz., @ passenger landing quay at a moderate cost. It 
may be regarded as a very good example of a work having 
a cheaply constructed face of a somewhat perishable 
material. Following this work, some years afterwards 
the wing walls of the Blackwall entrance to the Victoria 
Docks were similarly constructed. 

Structures dependent on cast iron and exposed to the 
action of sea water, can only be looked upon, after from 
thirty to fifty years, as of a comparatively temporary 
character, and especially is this the case in regard to the 
very light cast-iron pile structures erected as promenade 
sea piers at many of the watering places on the coast. 
The rapidly oxdising action of sea water upon such iron 
structures would seem to indicate that the time is not far 
distant when it will become an absolute necessity that an 
examination by a duly qualified Board of Trade inspector 
should be made of all the cast-iron piers in the kingdom, 
soas to satisfy the public that such structures can be 
relied upon during heavy weather. 

At the Albert Harbour, Greenock, a facing of large 
slabs of granite, between cast-iron piles, was employed 
below water. I have represented a section (Fig. 9) of 
that quay wall. The method pursued was to dredge a 
trench along the site of the wall, drive at distances of 
about 7 ft. apart cast-iron double-flanged gauge piles, and 
slip down between the flanges of the piles rough faced 
granite slabs 7 ft. by 7 ft. by 2 ft. thick, but somewhat 
reduced at their edges next the piles to fit into the grooves 
between the pile flanges. The piles were driven to such 
depths that projections or ledges in the grooves between 
the flanges were level with the bottom of the harbour, and 


these ledges formed a stop or seating for the granite ! 


slabs to rest upon, so that the tops of the slabs by this 
means were kept at a uniform level, or very nearly so. 
‘The piles were tied back with wrought-iron tie-rods. 
Behind the granite facing, Arden lime concrete was de- 
posited by skips, and above low-water level the wall was 
| faced with sandstone ashlar, and backed with concrete. 
; Many of the cast-iron piles, although not much more 
than thirty years old, are now so soft that they can be 
easily cut by a penknife. 

In the construction of a quay wall at Girvan Harbour, 
I adopted for the portion below low water a facing of 
small concrete blocks of dovetailed shape, 21 in. in length 
and 12 in. in depth (see Figs. 10, 11, and 12). The weight 
of each block was about 180 Ib. in air, and about 100 lb. 
in water, and was easily handled without a crane. The 
blocks were made of one part of Portland cement to 
four parts of sand and fine gravel, and their exposed 
faces and arrises were rendered with a coating 4 1n. in 
thickness of one to one Portland cement compo. Small 
semi-dovetailed grooves all round the outer or face 
arrises of each block made (when the blocks were laid in 

ition) complete dovetailed grooves with the adjacent 
locks, which, as each course was laid, were caulked or 
filled up with canvas, clay, or quick-setting cement, thus 
forming the sides of a cement tight box or dam, within 
which the concrete backing was deposited up to about 
6in. below their tops. Thick cement grout was then 
poured down the centre circular holes and end joints of 
the blocks, when it flowed into the hollowed-out beds, 
and the hearting, firmly cementing it to the facing blocks. 
In this manner a solid monolithic structure, with a dur- 
able facing of blocks, was constructed without the aid of 
timber frames or moulds. The divers fourd no difficulty 
in setting, or rather stacking, the blocks one on top of the 
other, as fast as they could be lowered down to them. 

In the construction of the quay walls in connection 
with the recent Quebec Harbour improvements, the cir- 
cumstances under which work had to be carried on 
differed so much from the conditions in England, that I 
had to adopt considerably modified arrangements in the 
execution of these works. The working season at Quebec 
is confined to about half the year, viz., from the middle 
of May to the middle of November, and all plant and 
temporary work must be removed at its close, as only 
very substantial work can possibly resist the very heavy 
abrasion of the sheets of ice from 3 ft. to 5 ft. in thick- 
ness, rising and falling with the tide from 16 ft. to 18 ft. 
Such being the case, I resolved to construct the 1250 ft. 
lineal of the tidal harbour wa'l with cribwork, so formed 
as tu contain a full section of a (concrete in situ) wall 
with the usual counterforts. The cribs were constructed 
early in the spring of 1879, 12in. by 14 in. square baulks 
of timber being chiefly used for the purpose. These 
baulks were sawn to gauges, laid longitudinally and trans- 
versely, notched into each other and firmly bolted together 
at their intersections (Fig. 13, page 516, and Fig. 14, page 
505). Between May and November, 1879, the cribs (with 
the exception of the sawing of the timber) were all built, 
floated into position, and sunk on to the tops of 
the heads of the bearing piles at 24 ft. below low 
water. The cribs were each 120 ft. in length, except 
the last or closing one, which was about 50 ft.; they 
were all 33 ft. wide at their bases, 23 ft. wide at 
their tops, and 27 ft. high. Their front compartments, 
which formed the usual and full section of ordinary 
quay wall, together with the counterforts, were filled 
from bottom to top with partially set Portland cement 
concrete inthe following proportions, viz., the front 2 ft. 
of four to one concrete, and the remainder eight to one. 
The construction of the 1250 ft. of cribwork complete, 
that is the building (partly aground and partly afloat) of 
the crib, dredging for their reception a trench through 
sand of 28 ft. in depth, or to 24 ft. below low water, by 
40 ft. in width at bottom, with flat slopes on each side re- 
sembling a wide railway cutting, driving bearing piles 
at bottom of trench with great accuracy for the reception 
of the cribs, sinking the cribs on the tops of the bearing 
piles, and filling up the compartments in the front of the 
cribs with concrete, and among the timbers of the cribs 
behind the compartments with clay, stune, and sand, 
occupied only five working months, teing at the rate of 
about one lineal foot of the complete wall up to 4 ft. above 
water per working hour, a most exception«lly rapid rate 
of progress for the execution of such works, and, as far as 
I know, is without a parallel in subaqueous works. The 
tops of the cribs, when in position, formed part of the quay 
wall, and were at a level of about 3 ft. above low water. 
Above this level the wall was faced with ashlar and backed 
with Portland cement rubble concrete (Fig. 15, page 513). 
This length of wall of 1250 ft., 48 ft. in height, is founded 
on sand, and forms the southern side of the tidal harbour. 

The works from first to last have stood the severest of 
Canadian winters without damage of any kind. A block 
of Portland cement rubble concrete similar in every 
respect to that which was being used in the harbour 
works, was placed at about half tide level on the Custom 
House stairs alongside of a block of concrete in which a 
Canadian or native cement was used. These blocks were 
exposed for two or three winters to very severe frosts. 
The Portland cement block at the end of the test was 
found to be quite perfect and sound in every respect, 
while the native cement block had wasted and gone to 

ieces. Any of the concrete in the work between coping 
evel and low-water mark completed seven days before 
the winter first set in showed a very slight eye wee 
while that executed a fortnight or three weeks before the 
frost came was found to be absolutely perfect when un- 
covered in each following spring. believe it was the 
first time any such work, under similar conditions, had 
been executed in Portland cement in Canada, and it is 
now used everywhere with confidence in that country. 

In cases where a solid structure is required and a firm 
stratum can only be reached at a considerable depth, it 
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is customary to resort to the use of caissons for sink- 
ing through soft strata. Caisson work has been very 
largely developed within the last thirty or forty years, 
and especially for founding piers of bridges over rivers 
and estuaries, where formerly foundations of bearing 
piles would have been employed. Brick caissons, how- 
ever, are well known to have been used in India for well- 
sinking and similar purposes from time immemorial, and 
the very modern practice of using concrete cylinders for 
founding dock walls is simply an extension of that system. 
Cast-iron cylinders have been so largely used for the piers 
of railway and other bridges during the last forty years, 
and are so well known, that I hardly think it necessary 
to refer to them in detail. I may, however, mention that 
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the cast-iron cylinders (sunk in 1842) of the Terrace Pier | 


at Gravesend were the first, I believe, used_in Great 
Britain, and the next were those of Rochester Bridge, in 
connection with the construction of the piers. The larger 


class of caissons are usually formed of shells of wrought- | 


iron plates, rivetted together, stiffened vertically and | 


horizontally by angle, T, orH irons, or built beams, orribs, 


according to their sizes and the poumee to which such | 


caissons may have to be subjected. 
built of cast iron, timber, brick, or concrete, depending 
much upon circumstances, locality, &c. In sinking a 
caisson it is usually necessary to ad‘l considerable weight, 


Caissons may also be | 


in order to overcome the friction of its outside skin 


against the strata through which it has to pass. One of 
the most convenient arrangements for anning the weights 
required in sinking is by building up a wall of concrete 
inside the caisson, next to the shell. If sufficient weight 
cannot thus be obtained, then temporary loading must be 


resorted to with cast iron stacked on the inside stringers, | 


or by railway bars laid on the top, which weights are re- | 


moved and added from time to time as the sinking pro- 
ceeds, and further rings or strakes are 


added. During | 


sinking, great care is required in order that the caisson | 


may be kept vertical, for if once allowed to get even | caissons were employed in the first instance to serve as a 
slightly out of plumb, it is difficult and sometimes impos- | cofferdam, so that the embankment works should be 
|executed dry, but these were abandoned owing to the 
them with the accuracy re- 


sible to get it back into position, or even nearly so. 
At the commencement of the construction of the Thames 
Embankment, adjoining Westminster Bridge, cast-iron 
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| were afterwards tried, and were sunk close to each other ; 
the joint between each end was to be rendered water- 
tight by a timber guide pile, or tongue, driven down a 
| groove half formed in the ends of each caisson, at the 
por where they adjoined each other. The lower por- 





tions of the caissons were to be left in the bottom to form 
| & toe to the wall, and the upper portions above the bed 
| of the river were to be removed on the completion of the 
| wall. It was found, however, that the caissons could not 
| be sunk so accurately as was expected, and although the 
| depth of strata to be sunk through was less than 20 ft., 
yet the caissons got so much out of plumb in that shallow 
depth, that water-tight junctions between them could not 
be made except at great cost and trouble, and the dam of 
caissons had therefore to be abandoned in favour of an 
ey timber double-pile dam, with a clay puddle 
wall, 

The largest and best known examples of caissons are 
those which have been recently employed in founding the 
piers of the Forth Bridge. They are upwards of 70 ft. 
in diameter, and have been sunk, compressed air being 
used, to depths of more than 70 ft. below high-water 
level.* Greater depths than these have been reached in 
a number of instances with open caissons and cylinders 
of smaller sizes. Time will not permit me to enter into 
| the details of the different methods which have been 
| adopted for sinking caissons at various important works, 
| excavating from within, and — up with masonry 
/or concrete. The details which have been found neces- 
| sary at the several works have been adopted to suit the 
| special requirements of each case, and in a number of 

instances are most interesting and important, but I must 
content myself with these remarks, as the subject has a 
| very wide range indeed. 

| Another — of caissons has been used for 
founding harbour and dock walls upon soft strata, instead 
| of sinking through such strata to a firm foundation. This 
|method is also applicable for obtaining sound facing to 
subaqueous works, apart from the questions of founda- 


| 
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* See ENGINEERING, vol. xlix., at 229 and succeeding 


‘lliptical wrought-iron caissons | pages. 
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harbour, and the top of this stone filling was to have be 
SUBAQUEOUS FOUNDATIONS. sprinkled or levelled up with fine shingle, without the 








aid of divers, toform an even bed on which to found the 
si caissons. The tops of the caissons would have been about 
2 ft. above low water, and above this level the quay wall 
was to have been built in the ordinary manner. The 
caissons were each to be about 40 ft. long, 18 ft. wide, 
and 22 ft. high, formed of brickwork in Portland cement 
compo, the sides and bottoms being about 2 ft. thick, 
divided by partitions, and stiffened at the corners. These 
caissons would have been constructed in an adjoining 
graving dock, allowed to harden for a few months, after 
which they would have reeeived a thick coat of pitch and 
tar, been floated out to the site of the works, and sunk 
into position by allowing them to ground at dead low water, 
and afterwards water would have been admitted to prevent 
them from rising. These caissons had sufficient free- 
board of themselves to serve the purpose of safe flotation 
without the assistance of pontoons. After they had been 
sunk in place, the interiors would have been filled with 
sand or rough concrete, or each compartment could have 
been pumped out and the concrete filled in dry. The 
work, however, was not carried out at the time, and, sub- 
sequently, I substituted another and less costly design of 
greenheart timber. At Ardrossan Harbour, an arrange- 
ment similar to this in principle, although differing in a 
number of details, was adopted in the construction of a 
portion of one of the piers, and served the purpose re- 
markably well. 

Ihave already made reference to the manner in which 
the foundations of the new Victoria landing stage 
works, at St. Helier’s, Jersey, were executed, single pile 
half-tide dams having been adopted. In another part of 
the same harbour, an extension of the north quay wall was 
carried out (see Figs. 17 and 18, and Fig. 19 annexed), 
a similar method being pursued in sinking down to the 
rock, and afterwards in the construction of the wall 
from foundation to cope. In this case, owing to the 
limited area for carrying on building operations, the depth 
below the bottom of the harbour to which the foundations 
had to be carried to reach the rock, and the lin:ited time 
of four to five hours per tide, during which work could be 
carried on, the arrangements, both as regards economy 
and expedition, had to be such that everything should 
be at hand and ready, so that the work might be carried 
on in the most expeditious manner possible. For driving 
the piles, a back and front or double leader pile-driving 
engine was erected, which travelled on rails laid down on 
the bottom of the harbour, and had an under trolly frame, 
so that it could be moved transversely as well as longi- 
tudinally, and thus any necessary adjustment of the 
ive —F : engine for driving the piles was obtained. The material 

ts to be driven through was composed of fine sand, peat, 
“ SF gravel, and clay, with large stones interspersed. After 
4B gh) hy Bee the experience of the use of various classes and thick- 
Nl eee nesses of timber, and forms of shoes, it was found that 
r4 : good sound pitch pine piles, 6 in. in thickness, and 9 in. 
yd 3 tollin. in width, with heavy cast-iron shoes, having 
: stout wrought-iron straps, gave the best and most econo- 
mical results. Piles of less thickness, or of greater 
breadth, did not stand the heavy driving through the 
hard, compact sand and clay. ‘Thicker piles, or hard 
wood piles, could have been used, but the cost of the 
work would have been increased. The inner and outer 
rows of the sheeting piles were waled and strutted, as the 
excavations proceeded, with whole timbers, 12 in. to 
14in. square, and the frames were spaced from 5 ft. to 
3 ft. apart vertically, according to the depth below the 
surface of the ground and the pressure to which they were 
subjected. For draining these trenches of water, two 
pulsometer pumps were used, throwing jointly about 400 
tons of water per hour, steam for which was supplied 
from boilers on board a barge grounded near to the 
trench. The pumps were suspended from a crossbeam 
over the Fanaa and were shifted by the crane from one 
trench to another as the works progressed. The excava- 
tion of the trenches was chiefly done by pick and shovel, 
the material filled into skips, and raised and deposited 
behind the finished end of the wall by a 10-ton crane, 
seated on the last built portion of the work constructed. , 
Excavation by grabs was tried, but owing to the limited 
space for working between the struts and the danger of 
laying hold of and pulling out or disturbing some of the 
timbers, work could only be done in the middle of the 
trench without touching the sides and corners, and it was 
found, upon the whole, that the excavations could be 
done more cheaply and satisfactorily by hand labour 
than by grabs. 

When the rock had been laid thoroughly bare, a level- 
ling of fine concrete up to a fixed height corresponding 
with the bed of the first concrete block was laid down, 
and on the top of this the wall was built up to the copin 
with blocks of rubble concrete 3 ft. by 3 ft. on face, a 
varying in length from 4 ft. to 8 ft. These blocks were 
builtin a workyard near to the works, allowed to set 
until thoroughly seasoned, then placed on trollies and 
run on a line of rails laid on the top of the completed por- 
tion of the wall, out to its end where the work was in pro- 

ess. The face blocks had a facing of granite ashlar 
11 in. in thickness, with headers from 2 ft. to 2 ft. 6 in. 
long, and set to 24 to 1 Portland cement mortar. The 
hearting blocks were built of granite rubble and five to 
one Portland cement compo. The blocks were firm 
enough to bear handling when three days old, but were 
allowed to become thoroughly seasoned before being 
placed in the work. They were laid header and stretcher 

‘ in the wall, and ayo in three * one a —_ 
Fia. 19. I t y ST. ¢ SEY. mortar about ? in. in thickness. Vertical joints of 1 in. 
19 BuILpInc QUAY WALL AT ST. HELIERS HARBOUR, JERSEY in width Scot between all the blocks, the outside 
tions. I have represented (see Fig. 16) a design I proposed | along the line of the walla trench about 25 ft. in width, | ones were then stopped with Medina or quick-setting 
for some quay walls to be constructed on the Clyde in 1871, | by about 6 ft. in depth, below the bottom of the harbour ; | cement, and all joints filled up with mortar, composed of 
where the foundation was soft, and an extended bearing | to fill up this ets with loose rubble and broken stone} three parts of coarse sand and one of Portland cement. 
area was necessary. The method proposed was to dredge | to within a few feet of the level of the bottom of the| A single course of blocks of 3 ft. in height by 18} ft, in 
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length of the wall was built in a few hours, and the rate 
of er of the whole was such that a 37 ft. length of 
wall, of an average height of about 47 ft., was built 
regularly per month, including pile-driving, excavatin 
to a depth of 20 ft. below the bottom of the harbour, an’ 
the building up of the wall from foundation to cope at 
an inclusive cost of 27/. 10s. per foot linear of the full 
section of the wall. : 

The wall was built in lengths of 18 ft. 6 in., which were 
so solid the day after the last course was laid, that the 
10-ton travelling crane used in the construction of the 
work, and weighing over 22 tons, was moved on to 
the new work as each length was brought up, and 
not the slightest disturbance of work was occasioned 
thereby. As the wall carried the two lengths of movable 
platforms of 18 ft. 6 in. each and crane, the trouble and 
expense of erecting ordinary staging were avoided. The 
crane, at each shift forward, lifted from its rear and laid 
down in front of itself one of the 18 ft. Gin. lengths of 
platform and staging complete, in about half an hour, and 
was then travelled forward toits extreme end, ready tocom- 
mand another length or section of the wall. Each length 
contained a counterfort, which was found of great use in 
carrying the shifting platform. The gauge of the rails on 
which the crane travelled was 12ft A system such as this 
of executing work is highly preferable to the deposition of 
concrete through water, as there can be no doubt in regard 
to the soundness of the whole of the work, for a hard and 
perfectly durable face, either of granite or other material, 
can be obtained, and the work can be expeditiously carried 
on with but little plant, and, in the majority of cases, at 
an exceedingly small cost. 

The blocks, instead of being brought up in vertical 
courses, as shown in Figs. 17 and 18, might be built in 
sloping courses, but this, as also the sectional lengths of 
the wall so brought up at one time, must necessarily 
depend upon the outreach of the crane. In the wall I 
have just described the length of section was covered by a 
clear outreach of 184 ft. from the end of the last finished 
portion, or 26 ft. from the centre of the crane. 

On March 22, 1869, I reported to the Greenock Harbour 
Trustees on the best method of founding the proposed 
north-west pier of the western tidal harbour at Garvel 
Point, when I recommended a method of construction 
such as that shown by Figs, 20 and 21, and which con- 
sisted of blocks formed for the full width of the wall 
(see Figs, 20 and 23), the joints a a aa being vertical and 
quite close from foundation to cope. The guides bb (see 
Figs. 20 and 21) were to have been of iron, pointed at their 
feet, and having parallel bars or rungs, so that by raising 
one leg the other easily followed, when both would have 
been removed ; and the spaces C CC would then have 
been filled in with stones and grouted up, or filled with 
fine concrete after the outside vertical and bed-face joints 
had been caulked. 

I have now given in as concise a form as possible a 
summary of the methods pursued in founding what I 
have termed inside works under water, with as much 
detail of the principal features in each case as is sufficient 
to show the object of adopting such a method, or the ad- 
vantage which it tics f have endeavoured not to 
introduce anything in the shape of formule, as it has been 
my wish to deal with the subject froma practical, rather 
than a theoretical, point of view. My engineering experi- 
ence has extended over a period of more than forty-two 
years, and during that time I have been actively engaged in 
the designing and construction of harbour works espe- 
cially. Ithus know the value of what frequently, upon 
a cursory glance, seemed trifling modifications of detail, 
but mr Hy np been the means of insuring success all 
round, where, had they been disregardej, the opposite 
result would have ensued. And so in regard to this 
question of subaqueous foundations, more, perhaps, than 
any other with which the engineer has to deal, his mathe- 
matical knowledge is cal'ed much less into requisition 
than his knowledge of what has been scent done 
under similar, or approximately similar, conditions. He 
has to consider the methods which have been successfully 
pursued, and the appliances used, and to exercise his 
ingenuity in adapting, modifying, or improving such 
methods, to suit his own particular work. In pur- 
suance of this purpose in my lecture, I have referred 
more frequently to works executed by myself than 
I probably should otherwise have done, for I have felt 
that I could thus speak from actual knowledge of the 
works to which I have made reference. In concluding 
this lecture, I would reiterate what I stated at the com- 
mencement, that wherever it is possible to shut out the 
water, having due regard to cost, and to execute work 
dry instead of in water, or by blocks of concrete laid 
under water and grouted up, it should be done, for much 
more satisfactory work in every detail can be obtained, 
and the usual doubts as to the soundness of concrete in 
situ works executed under water are avoided. 


(Zo be continued.) 








THE MUNTON SYSTEM OF TYRE MAKING. 
To THE EpIToR OF ENG(NEERING. 

Srr,—We notice in your issue of the 17th a description 
of the “‘ Munton Process of Manufacturing Steel Tyres” 
in use at a works in America. Various features in the 
Munton rolling mill appear to be claimed as new and as 
improvements on existing machines, and patents are said 
to have been taken out for them in this and other coun- 
tries. We believe, however, that with the exception of 
the slitting of the ingot—which if done at all is more 
economically done in a separate mill—the various advan- 
tages named as belonging to the new Munton mill are, and 
have been, for many years in existence in our four-grooved 
tyre rolling mill, and in our opinion in a more convenient 
form. We have supplied our mills to the London and 
North-Western Railway Company’s Works at Crewe, 





the Lancashire and Yorkshire Railway Company’s new 
works at Horwich, to a number of the other works in this 
country and on the Continent doing this class of work, 
and these mills are acknowledged to produce more 
accurate tyres than any other mill yet in use. If makin 
the ingot sufficiently tec for two or more tyres an 
slitting it up, in the way suggested by Mr. Munton, is 
found to be an advantage over the practice on this side, 
this slitting can be done in our mill by the change of rolls 
just as in the mill you describe. 

In considering the ordinary method of making tyres it 
is alleged that damage is done to the material by upsetting 
the ingot under the hammer when it is reduced in height, 
but no credit is given the process for the hammering which 
the bloom subsequently receives upon the tread or outside 

riphery of the tyre, while it is being enlarged on the 
ok or pike horn. In the case of tyres, the small differ- 
ence there is between the diameter of a bloom that will 
admit a roll inside it, and the diameter of the finished 
tyre, necessarily limits the quantity of work that can be 
a upon the steel by rolls, and as when the blooms are 

ammered, an ingot very much smaller in diameter, and 
without any core in the centre (which core is a great dis- 
advantage) can be used, the balance of advantages, so far 
as good work is concerned, would appear to lie with the 
old process. Indeed we may say the method of castin 
the tyre ingot with a core was tried many zo ago an 
pret not to give results so good as the solid ingot. On 
the score of cheapness, if Mr. Munton can effectually con- 
trol his numerous rolls and avoid making too many fins or 
ragged edges on the tyres, he may have something to say. 

We are, yours faithfully, 
October 29, 1890. P. R. Jackson ANv Co. 








GIRDERS WITH PARALLEL FLANGES. 
To THE EpitorR oF ENGINEERING. 

Srr,—In reply to ‘‘ B. M.,” I take it that the shearing 
stress in the Warren girder of this type is the same as the 
shearing stress in the web of a plate girder, and as far as 
the verticals in the Warren girder are concerned, the 
stresses upon them are calculated according to the 
formula for the calculation of the vertical stiffness of a 
plate girder, and is equal to the weight of the train per 
unit of length, multiplied by the square of the length of 
the section of the girder loaded, and divided by twice the 
length of the girder; this represents the shearing stress 
on the unloaded part of the girder. With regard to what 
Rankine says in his ‘‘ Applied Mechanics,” and of what 
Unwin says in his book, I have not either of these books, 
so cannot speak of them; the remaining information 
desired by ‘ B. M.” will, I think, be best supplied by 
the accompanying diagram. Mr. Campbell says, ‘‘ There 
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is uncertainty as to strains in verticals, because their 
strains reverse under passing loads;” now this is just 
what the verticals in this description of bridge are sup- 
posed not todo. Now Sheild says of this type of girder, 
‘*'The most advantageous form of constructing girders of 
this form is to make the vertical braces struts, and the 
inclined braces ties.” “This advantage is the 
more felt in struts, as their liability to bend or buckle in- 
creases not only in proportion to the load upon them, but 
to the square of their length.” 

Stoney also says, ‘‘ Practically it is better to use verticals 
for compression and diagonals for tension, especially in 
pin-connected trusses, such as those which are so common 
on American railways, because in this case the eompres- 
sion members are short, and each member has only one 
kind of stress, either tensile or compressive, and conse- 
quently the play in the pins remains constant, and the 
structure is stiffer than it would be if at every passage of 
a load the stresses were changed from tension to compres- 
sion or vice versa.” I have had charge of and been called 
upon to report on a bridge formed of the above type, com- 
posed of several spans of short length (40 ft.) where the 
verticals were struts and diagonals ties, which appeared 
to fulfil the conditions of stress brought upon them. But 
a few months ago, as I was going over the Charin 
Cross Bridge, I noticed this arrangement reversed, po 
feel confident from the nature of the sections used 
that the verticals were designed to meet tensile stress 
only and the diagonals to meet those of compression. If, 
however, the buckling of the Charing Cross Bridge verticals 
is due to compression, it makes the subject more complex 
still,for we have two engineers like Stoney and Sheild of 
large experience in constructive ironwork giving formule 
producing different results, and we find an engineer of 
the eminence of Sir John Hawkshaw designing a bridge, 
the members of which receive compression, when the sec- 
tion of iron to meet it is suited only for tension; for 
my own part I have far too high an opinion of Sir John 
Hawkshaw to attribute to him an error of this kind. I 
have already shown the stresses on the verticals and 
diagonals wn Bh the former act as struts and the latter as 
ties, which are as follow : 
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Very well—now let us reverse this—and make the vert ‘cals 
ties and the diagonals struts and we have, 
Ib. 
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Diagonals 


74,228 
55,671 
37,765 
26,510 


In conclusion I must say that I resorted to print to 
endeavour to ascertain the cause of the discrepancy in the 
formule of Stoney and Sheild, and supposing myself to 
know nothing whatever about the aledition of strains, 
but endeavouring to elicit a solution of the question 
raised, both ‘“‘B. M.” and Mr. Wm. Campbell appear to 
have — the subject their attention, I will now wait and 
see what they make of it. I trust, therefore, ‘‘B. M.” 
will not require further explanations from me, but work 
out the stresses from the data given, as if he were himself 
called upon to design and carry out a bridge with this 
type of girder. Personally I may have erroneous ideas as 
to the value of theory in deciding the strains of the indi- 
vidual members of framed girders, A short time ago I 
was working in conjunction with a Yankee who was 
making the plans of a wooden railway pier, and I asked 
him what factor of safety he allowed the wooden beams, 
when he replied, ‘“‘I don’t know, I never calculate the 
strains, but I draw my beam on-paper, then I go and 
look at the locomotive in the pg and afterwards come 
back and look at my ry beam in the office, and if I 
think it strong enough I fix it, if not I alter it, until it /ooks 
strong enough.” 

Are there any English engineers of this Yankee’s type? 

PvuzzLeD. 
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THE THERMODYNAMICS OF THE AUTO- 
MATIC VACUUM BRAKE. 
To THE EprTor oF ENGINEERING. 

S1r,—Messrs, Archbutt and Deeley are in error where 
they ascribe to me statements such as that ‘‘ the moisture 
Peay re in the air in misty or rainy weather amounts 
to forty times the weight of the total vapour of water in 
the atmosphere.” So far as Iam aware I have made no 
remarks either about the suspended moisture, the weight 
of the total vapour of water in the atmosphere, or the 
ratio of these quantities. It is true that I said in my letter 
of August 26 that under certain circumstances ‘‘the inward 
air leakage (of the automatic vacuum brake) is not only 
saturated with moisture but of necessity mechanically 
carries and sucks into the apparatus a large proportion 
of suspended moisture, say, 10 or 20 per cent. on occasion ;” 
but then my ‘inward air leakage” is one thing and 
Messrs. Archbutt and Deeley’s irrelevant ‘‘ atmosphere” 
is another. My estimate of the possible quantity of 
moisture of supersaturation which may exist on oc- 
casion in the air leakage of the vacuum brake, does 
not meet with Messrs. Archbutt and Deeley’s ap- 
proval, because the higher values which I ventured 
to assign to it do not according to them correspond 
with the suspended moisture in the atmosphere 
while rain is falling. Messrs. Archbutt and Deeley have 
failed to perceive that the leakage air is as it were drainage 
air, draining of water a certain amount of ever-replenished 
surface ; and at a place where the supply of surface water 
is sufficiently ample the leakage air may become so highly 
charged with moisture as to merit the name of leakage 
water. During wet weather the couplings are continu- 
ously drenched by a due share of wet together with the 
downpour from the roof of the carriage in front. With 
moat to the plea that the piston-rod leakage occurs at a 
place protected from moisture, it need merely be remarked 
that the region underneath a railway carriage running at 
a high speed is during wet weather a very damp place 
indeed, and this remark applies even after rain has ceased 
if the ballast be thoroughly soaked and capable of splash- 
ing. Extraordinary circumstances are of not infrequent 
occurrence in railway working ; and I have known trains 
to splash through a small sea occasionally with the engine 
fires banked. And on one particular railway it is well 
known that splashing may occur for miles during all 
weathers. 

The moisture which may be evaporated per cubic foot of 
leakageair admitted is, according to my letter of August 26 
oP Ha, - 4h 

Py-p2. 7) 

If the air blown in contains less moisture of super- 
saturation than this amount, the fall of temperature will 
take place, but no moisture will be deposited ; while on 
the other hand if it contains more the difference will be 
deposited. As before remarked, the inrushing air falls 
considerably in temperature due to the mere expansion ; 
but that drop of temperature diminishes as the air comes 
nearer to the condition of relative rest and does not ex- 
tend to a space very far from the leakage orifice. On the 
other hand the drop in temperature due to the evaporation 
of moisture persists until compensated, or partially com- 
pensated, by radiation and conduction from the walls of 
the apparatus. It appears therefore that the danger of 
the deposition of frozen moisture near the leakage orifices 





in cold weather is great, since the lowering of the tem- 
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perature may not only bring the freezing-point within 
range but, in addition, the capacity of the air for moisture 
falls with the temperature. Now to show Messrs. 
Archbutt and Deeley that (as I have more than once 
hinted) much smaller percentages than those to which 
they mostly confine their attention suffice to produce de- 
position, I will suppose that the temperature of the 
external air is 40deg. Fahr., and the internal tempera- 
ture in the neighbourhood of a leak is 32 deg. Fahr. 
Then taking the vacuum at 20in. the moisture evapo- 
rated per cubic foot admitted is 


2116.4—17.03 | 492 900295 —.000403 =.000476 Ib. 
705.47 - 12.27 * 500 


7 2099.37 x 
Weight of air = ————~__ .079 
ae . 
ra water vapour ies .. 000403 
ia moisture of supersatu- 
ration ats we ate ss -000176 
Total weight per cubic foot ad- 
mitted ... su des - 079879 
Then ‘ 
000176 _ gy, 1 nearly. 
.079879 100 


It appears, therefore, in this case, that if the moisture 
of supersaturation exceed .6 per cent. there will be de- 
position of moisture; and, further, that the frigorific 
action is fully developed when this or a greater amount of 
moisture of supersaturation is originally present. I trust 
that Messrs. Archbutt and Deeley will take these figures 
to heart, and that we have heard the end of their con- 
tention. 

In my last letter I worked out a supposititious problem 
of Messrs. Archbutt and Deeley’s own stating. The result 
is not to their mind ; and I am consequently accused of 
having neglected something which has no place in the 
data they themselves supplied. 

Messrs. Archbutt and Deeley call my attention to the 
capacity for heat of the brake apparatus. In what I have 
written the steady state, as regards temperature, has been 
invariably and explicitly assumed ; and consequently the 
heat capacity is not required. The setting up of the 
steady or approximately steady state is, of course, only a 
question of time. In my letter of August 26, I made 
some allowance for the conduction of heat through the 
walls ; and if Messrs. Archbutt and Deeley desire I shall 
be pleased to explain how, according to my view, this 
may be done. 

Messrs. Archbutt and Deeley are, it seems, inclined to 
improve upon Maxwell. I trust that anything I may have 
said will in no way discourage their future operations in 
this interesting field. The law of partial pressures still 
remains in large part a mystery to Messrs. Archbutt and 
Deely. This probably is the result of mistaking a rule 
or a table for a physical fact. Messrs, Archbutt and 
Deeley may be surprised to learn that Iam not flattered 
by their kindness in making me sage enough to explain 
‘** that the laws of the universe are mutually dependent.” 
Possibly we have here an improvement on Maxwell. 

The grounds on which I “addressed an urgent appeal 
to the railway companies to adopt pumps latent of 
ejectors for maintaining the vacuum constant” in the 
Scots Observer of March 22, were two in number. The 
first was that I believed that first-class frost failures had 
hitherto mostly resulted from backwards leakage from 
the ejectors, and particularly from the small ejector (the 
last Carlisle accident having then just recently occurred); 
and the second was that the ejector, though a very simple, 
is necessarily a very inefficient mechanical appliance. 
I may add that I was not then aware of the fact 
that pumps had been employed for this purpose. 
I have, however, since seen many on the Great Western 
Railway, and Mr. Dean informs me that they give every 
satisfaction, and are capable, if necessary, of maintaining 
a 25 in. vacuum. Among the first of the engines Mr. 
Webb, of the London and North-Western Railway, fitted 
with a vacuum pump was the Jeannie Deans, Duilt in 
April of this year, and now at the Edinburgh Exhibition. 
I understand that Mr. Webb is fully satistied that the 
pump is by far the best appliance. Messrs. Archbutt 
and Deeley may therefore take it that the fate of the 
small ejector is sealed. 

The abolition of the small ejector will doubtless do 
much good ; but I greatly fear toat vacuum frost failures 
will not wholly disappear with it, or even with the big 
ejector should that in turn require to give place. If the 
vacuum brake is to be retained, some means of heating 
the pipes in winter must be devised ; for an apparatus 
more sensitive to frost under the conditions of a long 
night run, it is impossible to imagine. The writer well 
remembers the events of one cold and thick winter’s 
morning when a brake did ot fail, and so he has the 
pleasure still to subscribe himself 

Yours faithfully, 
A. C. Exiorr, 

University College of South Wales, Cardiff, 

October 27, 1890. 





To THE EDITOR OF ENGINEERING. 

Srr,—Your correspondent ‘‘R. G. 8.,” page 494, adds 
nothing whatever to the present discussion, but simply 
attacks me for referring to the Carlisle accident. Surel 
he must have forgotten that it was that collision whic 
caused Messrs. Archbutt and Deeley to write their articles 
to prove that the automatic vacuum was a “dry brake.” 
In order to, as far as possible, save the reputation of the 
brake, those gentlemen produced a theory which is not in 
accordance with practice. 

Within the past few weeks the Board of Trade return 
has been published relating to brakes in use during the 


first half of the present year ; and upon reference to that 
document it will be found that during the early part of 
the half-year no less than thirty-nine instances are re- 
aaa in which the automatic vacuum brake was affected 

y ice and frost, and the following list shows exactly the 
parts which were frozen. 


Tue Automatic Vacuum BRAKE. 

Great Northern Railway.—Coupling pipe of engine 
frozen ; drip valves of engine frozen ; pon my | pipe of 
engine frozen on stud ; coupling pipe of engine frozen on 
stud ; coupling pipes of engine hae on plug ; connecting 


pipe blocked with snow; drip valves of engine frozen ; P 


coupling-pipe of brake frozen on plug ; coupling-pipe not 
fitting through frost; drip-valve of engine frozen; drip- 
valve of engine frozen. 

Lancashire and Yorkshire Railway.—Unable to release 
brake owing to frost; piston sticking, cause, frost. 

London and North-Western Railway.—Train overran 
Castlethorpe, accumulation of ice in the pipe between 
engine and tender ; train overran Northampton, accumu- 
lation of ice in the pipe between engine and tender ; some 
water in pipe of van frozen; ice in the pipes of engine; 
quantity of water in pipes and cylinder ; ice accumula 
in the vacuum pipe on engine; water in cylinder on 
vehicle ; vacuum pipes on train frozen; some water in 

ipe on carriage frozen; water in brake connections 
rozen; vacuum pipe on engine frozen; pipe on van 
frozen ; ice in the pipes of the engine; apparatus under 
van frozen ; apparatus on vehicle frozen ; leasliee of the 
vacuum pipe on van ; ice in brake gear on van ; apparatus 
on van frozen ; pipe between engine and tender blocked 
up with ice ; ice being in pipes of the engine. 

London and South- Western Railway.—Pipe under tender 
frozen ; drip valve and pipe between engine and tender 
frozen ; tender steam brake pipe frozen; ice in cylinder 
on carriage ; ice in cylinder on van. 

Midland Railway.—29 minutes delay, ice and water in 
pipes on vehicles. 

“*R. G. 8.” objects to Carlisle being mentioned, but he 
must remember that that was not the only case of trains 
running past stations on March 4, 1890. Within a few 
hours of the Carlisle disaster the 8.25 from Rugby over- 
ran Castlethorpe and the 1.15 from London overran 
Northampton, all three from the same cause, namely, ice 
accumulated in the pipe between the engine and tender. 

“R. G. 8.” asks, ‘* What does Mr. Stretton want ?” 
To which my answer is simply, I want “R. G.S.” and 
Messrs. Archbutt and Deeley to compare and reconcile 
their “‘dry brake theory” with the practical facts re- 
corded in the above list of 39 failures. 

Yours truly, 
CLEMENT E, Stretton. 

40, Saxe-Coburg-street, Leicester, October 24, 1890. 





THE EARLIEST VELOCIPEDE. 
To THE EprTor oF ENGINEERING. 

Sir,—A paragraph is going the round of the papers 
pon the first velocipede was invented by a German in 

We are getting poy well used by this time to German 
‘inventions ;” so neither you nor your readers will be 
surprised to hear that I have before meas I write an 
engraving and description of ‘‘A New Machine to go 
without Horses,” by Mr. Ovenden, published in Novem- 
ber, 1774. Four wheels support two seats ; the front seat 
for the squire, the after seat for his man, who works the 
treadles acting on ratchet wheels. 

You may think this worthy of recording. 

Yours faithfully, 
C. Purcett Taytor, D.Sc. 
26, Marchmont-street, Russell-square, W.C. 





SHIPYARD MACHINE TOOLS. 
To THE EpIToR oF ENGINEERING. 

Sir,—In reference to the reply, in your issue of the 
17th inst., from the writer of articles on above, we were 
surprised at the assertion in one of the articles, in the 
issue of August 15, that ‘‘ punching machines must all 
break down within a limited time,” and would like to 
know how to arrive at the length of this limited time. 

Say, in the example of the punching machine we gave 
a fortnight ago, which springs zjth of an inch when 
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punching steel (it springs the “small amount of 3; in.” when 
punching iron), the length of the bed is given as 7 ft., and 
we inclose a sketch of the section, and would like to know 
how many strokes the machine would make before break- 
ing down. 

e think 25 years of continuous working may be con- 
sidered more than a limited time in the ordinary accept- 
ance of the term limited, although, we suppose, al] time 





is limited in the general sense, 


We have known an ordinary plate punching machine 
break, but this was, in our opinion, more on account of 
the increased work it had been, and was at the time doing, 
over and above the work it was intended to do when first 
put down, in the shape of larger holes and thicker plates. 

In fact, taking all machines, I think the tendency, in 
these days of progress, is for machines to require replacing, 
not on account of their inability to perform the work for 
which they were originally designed, but because they 
have broken down in the attempt to perform the greatly 
increased duty which has been thrust upon them by this 


ress. 
‘ia it must be the fault of either the designer or the 
original quality of the material (and not thedeterioration of 
the material, the designer ought to allow for that) if a ma- 
chine breaks down or requires replacing while performing 
the duties for which it was feteiaad behets it has been 
entirely superseded ; of course, this is apart from the 
ordinary wear and tear of the working parts. 

The ‘Writer of the Articles” says, “its original 
strength has been so greatly in excess of what was re- 
quired.” 

How can it be in excess of what was required if that 
original strength has enabled it to defer so long the break- 
down which ‘*‘ The Writer of the Articles” says is inevit- 
able within a limited time? 

We are sorry we misunderstood the article in reference 
to strengthening the machine where weakest, and this led 
to our inferring that it meant the heavier machine was 
going to break before the other; although we think the 
paragraph was rather vague. 


Yours truly, 
October 22, 1890. DANIEL ADAMSON, 








PATENT SPECIFICATIONS. 
To THE Epitor OF ENGINEERING. 

Srr,—Mr. Moy has opened a correspondence which I 
sincerely trust will not only remove the ‘‘ out of print ” 
reply, but will also tend to cheapen the absurd cost of 
Blue-books. I have before me a Blue-book, without a 
cover, with a page and a half of subject matter, one sheet 
of illustrations, consisting of a few straight lines and 
a straggling circle or two, price 6d. I have also another 
Blue-book before me consisting of eight pages of subject 
matter and seven sheets of illustrations very badly filled, 

rice Is. 3d. Would not one-half the price be sufficient 
or the above? In the official list of places receiving 
donations of Patent Office works, I find the city of Lin- 
coln (where three engineering firms aloae employ about 
5000 men) credited with having the honour of the patent 
specifications. I called some few months ago to look up 
a patent which was taken out in 1877. The librarian 
kindly informed me he had not received any publications 
since 1876. Why include Lincoln amongst the places 
receiving publications ? 

Though the Blue-book question is a very sore one, I 
fear the want of efficient staff of searchers is the greater 
evil of the two. If it be possible to organise a staff of 
searchers, we should then mitigate the common occur- 
rence of seeing the same principle being accepted more 
than once. ; 

Lincoln, October 27, 1890. W.N. 





To THE EDITOR OF ENGINEERING. 

Srr,—I was glad to see Thomas Moy’s letter in Enar- 
NEERING this week, as it has vented a complaint that I 
have suffered from. 

As an engineer and patentee I naturally want copies of 
the expired patents which, by the way are, as a whole, 
far more valuable than the later date ones, as they con- 
tain useful information and the very groundwork of 
modern inventions. 

On application for a copy at the sales branch of the 
Patent Office, invariably the answer is, “Out of print,” 
which you will agree, Sir, is very annoying after having 
searched for a number of hours and then to be told, ‘‘ Out 
of print.” On asking where and how to obtain a copy of 
the patent I wanted, I am told to go to the Patent Office 
Library and make a copy from the specification in the 
box. Now, I cannot spare the time to make a copy, and 
pay to have it made I cannot, so I suppose I must go 
without. But why should I go without, if, as Mr. Moy 
asserts, there is ample money to provide the office with to 
keep them on sale? 

e effect of the absurd abolition of the sale of old 
atents will be, it seems to me, to fill the Patent Office 
ibrary with copyists and thus create another, if not a 

greater nuisance, to such as, 


Stroud Green, N., October 27, 1890. 


Yours truly, 
PATENTEE. 





Mattock BatH Water Works.—The Local Board of 
Matlock, Bath, have decided to increase the water supply 
of the town ; a large supply is required in summer to pro- 
vide for the visitors and excursionists. Mr. W. H. Rad- 
ford, of Nottingham, has been called in and requested 
to prepare a scheme for the Local Board. 





AMERICAN RiveRS AND Harsours.—A Rivers and 
Harbours Bill, which President Harrison has signed, ap- 
propriates 195,400/. for the improvement of waterways in 
the immediate neighbourhood of New York, as follows: 
Improving channel at Gowanus Bay, 12,000/. ; improv- 
ing Bay Ridge Channel, 20,000/.; improving New York 
Harbour, 32,000/.; between Staten Island and New 
Jersey, 44007. ; Hudson River, 30,000/.; Newtown Creek 
and Bay, 7000/. ; East River and Hellgate, 40,000/. ; and 
Harlem River, 5000/. ; total, 195,400. The Secretary of 
War is also directed to make surveys with a view to 
strengthening Buttermilk Channel, so that it and Gowanus 
Channel will have a uniform depth of 26 ft. at mean low 





water, 
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LIGHTHOUSE ILLUMINANTS. 

Ir will be remembered that some years ago the 
Trinity House appointed a committee to carry out 
experiments at the South Foreland with a view of 
investigating the relative advantages of oil, gas, 
and electricity as lighthouse illuminants. Three 
experimental towers were erected and were appro- 
priated respectively to electricity, to Mr. Wigham’s 
gas apparatus, and to oil, with occasional gas lights. 
Each lighting system was adapted to be shown in 
the multiform arrangement, i.e., with lights placed 
vertically one above the other. For gas, provision 
was made for showing four lights, while the elec- 
tric and oil systems had three lights each. Ob- 
servers were placed in huts at distances of 2144 ft., 
6200 ft., and 24 miles. For observations at greater 
distances advantage was taken of the services of the 
coastguard between the North Foreland and Dover; 
of the lightmen on the Gull, the Goodwin, and the 
Varne lightships ; of the lighthouse keeper at the 
North Foreland ; of pilots and masters navigating 
in the vicinity ; and of the Elder Brethren and their 
ofticers. More than 6000 observations were taken. 
The conclusions arrived at were: (1) That the elec- 
tric light was the most powerful under all condi- 
tions ; (2) that the quadriform gas apparatus and the 
triform oil apparatus were of about the same power 
when seen through revolving lenses, the gas being 
‘* a little better” than the oil ; (3) that through fixed 
lenses the superiority of the gas light was unques- 
tionable. The large size of the flames and their near- 
ness together gave the beam a more compact appear- 
ance ; (4) that the Douglass gas burner wasmore efli- 
cient than the Wigham burner ; (5) that for the ordi- 
nary necessities of lighthouse illumination mineral 
oil was the most suitable and economical illuminant, 
and that for salient headlands, important landfalls, 
and places where a very powerful light was re- 
quired, electricity offered the greatest advantages. 

This report did not please the advocates of gas. 
Memorials were poured into the Board of Trade 
from shipowners, both individuals and associated 
bodies, asking that the experiments might be con- 
tinued with duplicated gas apparatus* of Wigham’s 
pattern, this being understood to give greatly in- 
creased brilliancy. The Board replied that they 
were informed that these experiments would 
cost 18,000/., in addition to the 90001. already 
spent, and that the state of the Mercantile Marine 
Fund would not allow of such an expenditure. 
Mr. Wigham characterised the estimate as ‘‘ mon- 
strous,” and subsequently undertook to guarantee 
the expense should not exceed 20001., if the existing 
apparatus were used, and the services of the various 
employés given. The Trinity House replied that 
a great deal of the apparatus had been put into 
actual service elsewhere, and that Mr. Wigham had 
ignored the expense of establishing multiform oil 


-|and electric lights in comparison with his multi- 


form gas lights. 

Another objection brought against the report was 
that the final conclusion of the Trinity House 
ignoring gas was not justified by the record in the 
report itself. It was, therefore, urged upon 
the Board that the report should be remitted 
to some independent scientific authority to de- 


27|termine if the evidence bore out the conclusions. 


Eventually this course was adopted, and the report 
sent to Sir George Stokes, President of the Royal 
Society, who associated with himself Lord Ray- 
leigh and Sir William Thomson. These gentlemen 
have now reported to the Board of Trade at very 
considerable length, and while their conclusions 
bear out to a large extent those arrived at by the 
Trinity House, yet they are distinctly more favour- 
They admit that it was quite natural 


30/that the spendid lights erected on the Wigham 


system on some parts of the Irish coast should have 
raised in the minds of shipowners a feeling in their 
favour, but they point out that the question at issue 
does not relate to what has been done in the past, 
but that it is, ‘‘ Does gas possess such advantages 
over oil as to outweigh the greater simplicity and 
economy of the latter illuminant, and should both, 
in the case of lights of special importance, be aban- 
doned in favour of electricity ?” 

The 108-jet gas burner gives a broader flame than 











* See ENGINEERING, vol, xliv., page 173, 





the 6-wick oil burner, and with lenses of similar aper- 
tures and focal lengths, and equal velocities of rota- 
tion, the diverging beam from the gas is of longer 
duration. This has been taken advantage of by 
Mr. Wigham for the introduction of a group flash- 
ing system, by which it is sought to give each light 
a distinctive character. The report states, however, 
that with revolving lights the number of flashes in a 
group is somewhat uncertain ; with fixed lights there 
is no such uncertainty. The intermittence of a re- 
volving light is obtained very sharply and sud- 
denly, by turning the gas completely out, and by 
relighting it with a burst, resulting from allowing 
the gas to flow for an appreciable time before the 
flame is applied. With oil intermittence can only 
be obtained by means of shutters, as it is not 
feasible to turn the light out. When the Wigham 
burner was compared with the Douglass burner, it 
was found that the latter gave the more light for a 
given consumption of gas. The smaller size of the 
flame also augmented the brightness of the flash. 
The Douglass burner, however, requires a glass 
chimney, which may give way, particularly if the 
flame be turned up rapidly under a sudden fog. 

The electric light apparatus far exceeded the 
others in the amount of light it gave out. Even 
in fog and haze it surpassed them, for although the 
highly refrangible rays were rapidly dispersed, yet 
the remaining beam was not more cut down than 
that from gas or oil, and still maintained its supe- 
riority. This great power partly results from the 
smallness of the luminous area ; the high conden- 
sation is obtained at the expense of the angular 
opening of the transmitted beam, which is less than 
with the taller flames of gas and oil. In practice 
the upper portion of the full beam must reach the 
horizon, as seen from the lantern of the lighthouse, 
while the lower portion must strike the sea at a 
moderate distance from its foot ; it does not appear 
whether the electric beam employed would have 
fulfilled both these conditions. If it would not— 
and the necessity of adjusting the carbons in certain 
cases to bring the full beam on to the observers 
suggests that it would not—a deduction must be 
made from its value. Electric lights are practically 
reserved for revolving lights, the chief object of 
which is to guide the mariner from long distances. 
Fixed lights do not need the same far-reaching 
brilliancy, and it was abundantly proved that for 
these the gas burners surpassed the oil burners 
employed. Further, gas yields itself with special 
facility to conferring on a fixed light a distinctive 
character by means of intermittence. 

All the points of difference that we have noted 
are clearly set forth in the reports, and little differ- 
ence of opinion exists concerning them. But the 
advocates of gas claimed for it a special quality, 
namely, that of diffusing a warning glow through 
a fog at a distance beyond which the light could be 
actually seen itself. Sir George Stokes and his col- 
leagues do not profess themselves able to decide 
whether the extension of distance at which warning 
will be conveyed by the glow from a gas or other 
light, is such as to be of practical importance. 
They, however, make some general remarks on 
the subject, pointing out that the glow or burr 
is mainly produced by light which has been dif- 
fracted, and retains an approximation to its primi- 
tive direction. His deflected from its course by 
an angle which is not by any means very small, 
and therefore it cannot matter much whether the 
regular light from which it originally came was 
concentrated by the lens within a more or less 
small angle. The fog illuminating power must 
depend mainly on the quantity of light sent out 
from the source, while the fog penetrating power 
depends on the concentration of the beam. It 
follows that the fog illuminating power of the elec- 
tric light will be much smaller, in proportion to its 
power for direct penetration, than would be the 
case with oil, and still more with gas. Con- 
versely the glow from gas will extend further 
beyond the limits of direct penetration of the 
beam than will the glow from oil, and _ still 
more than the glow from electric light. In light 
fog the direct light would probably be seen 
first, and even if it were not, the slight extension 
of distance resulting from the glow would be of 
little value. But if the fog were comparatively 
thick, the ship must approach nearer to the light- 
house, where the illumination of the fog would be 
stronger, and the luminosity would be seen well 
before the actual light. This would be rendered 
more distinguishable from a thinning of the fog if 
the light was rapidly extinguished and relighted, 
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In the second part of the report Sir Leopold 
McClintock speaks of ‘‘a striking, thrilling effect, 
which at once caught the eye,” produced by cutting 
off the gas every few seconds. No opportunities, 
however, occurred for properly estimating the value 
of this effect, and it could not be taken into con- 
sideration in summing up the results of the experi- 
ments, 

In reviewing the conclusions of the Trinity House 
Committee, Sir George and his colleagues do not 
propose any serious modifications as to the first 
four points. (1) They consider the experiments 
established the superiority of the electric light, as 
exhibited at the South Foreland, under all condi- 
tions of weather. (2) They indorse the statement 
made as to the relative efficiency of gas and oil for re- 
volving lights. (3) With the fixed lenses they attri- 
bute the superiority of gas chiefly to the fact that as 
the light is condensed by the optical apparatus in 
vertical planes only, the inferiority of the oil light, 
as regards the initial quantity emitted, is not com- 
pensated for, as with annular lenses, by its supe- 
rior condensation arising from the smaller width 
of the flame. (4) While admitting that the 
photometric measurements establish the supe- 
riority of the Douglass over the Wigham burners, 
as regards economy and efficiency arising from 
greater concentration of light, they state they 
have no information as to whether the em- 
ployment of glass chimneys forms any serious 
drawbacks. It was the fifth recommendation 
of the original report that was most strenuously 
objected to by the advocates of gas, since it practi- 
cally rejected that illuminant. It is now somewhat 
modified in form, and the use of gas is referred to 
although scarcely recommended. Weare now told, 
(5) ‘* Though gas possesses undoubted advantages 
over oil in some respects, such as facility in in- 
creasing the power on the sudden occurrence of a 
fog, absence of the necessity of trimming, power of 
making instantaneous transition from light to dark- 
ness, and conversely, we do not think these advan- 
tages sufficient to outweigh the advantages which 
mineral oil possesses for ordinary employment on 
account of its simplicity and economy. We think, 
too, that for specially important sea-lights the ex- 
periments show that electricity offers the greatest 
advantages. At the same time, we see no reason for 
confining the choice to these two alternatives ; nor 
does it appear that the words of the report so con- 
fine it. There may be special reasons in particular 
cases forgiving the preference to gas, and itseemseven 
desirable that mariners should have the opportunity 
of witnessing the effects of different systems, which 
would thereby be subjected to the test of long con- 
tinued practical experience.” As to the latter part, 
mariners have long had the opportunity of witness- 
ing the effects of different systems, for several 
splendid gas lights are to be seen on the Irish 
Coast, while there are electric lights on different 
parts of the coasts of Britain. Oil lights, of course, 
are common enough. 

It is not altogether to be wondered that the 
Trinity House is disinclined to adopt gas in the 
ae impoverished state of the Mercantile Marine 

‘und. In the days when that fund was overflowing 
they could have done so with ease, but now they 
have only a limited sum to spend on lighting our 
coasts, and therefore have to make it go as far as 
possible. The addition of a gasmaking plant to a 
lighthouse means a considerable initial expense, 
and possibly an increase of working charges. 
During foggy weather the light may have to be 
kept on for several days, and unless the storage 
capacity were great a man would be required 
specially to work the retorts. Now since oil 
burners are pronounced practically equal to gas 
for revolving lights, while for fixed lights a 
great power is not required, it is probably better 
economy to multiply lighthouses than to in- 
crease the outlay on those existing. Besides, 
the limit of the power of oil lamps has cer- 
tainly not yet been reached, and urged by the 
rivalry of gas, it is certain that we shall get 
more powerful burners. Even before the South 
Foreland experiments were concluded, new and 


-more effective types of burners had been con- 


structed. In places where both light and power 
are required, as at Ailsa Craig, where there are 
siren fog signals, in addition to the lighthouse, gas 
is pretty certain to be adopted in the future, as it 
simplifies the attendance on the light, and is always 
at hand to start the air-compressing machinery in 
case of sudden fog. The production of gas by the 


distillation of petroleum is so simple that it can 


easily be learned by the class of attendants 
employed in lighthouses, and does not sensibly 
increase the chance of a breakdown. It is a pity 
that the most interesting quality of gas illu- 
mination, that of sky flashing, was not more fully 
investigated. This seems to be full of promise. 
Often the thickness of a fog, measured vertically, 
is very small, and an intermittent light projected 
on to the sky could be readily seen. Every one 
knows how the attention is caught by sheet or 
summer lighting, in which the arch of the sky is 
momentarily lit up by a flash which is below the 
horizon, and therefore out of the range of direct 
vision. Even if the observer have his back to it 
he can scarcely fail to see it. According to Sir L. 
McClintock, something of the same effect can be 
produced by a sudden burst of flame, produced 
by turning gas on for a moment before it is lighted. 
The condition of a mariner groping his way up 
Channel in a thick fog is so dangerous that every 
expedient that promises to aid him is worth inves- 
tigation. There are sufficient lighthouses where 
gas is used to enable this to be tried with scarcely 
any expense. 





THE CONDITION AND PROSPECTS OF 
THE SHIPBUILDING TRADE. 

THE publication by Lloyd’s Register of Shipping 

of their quarterly return of shipbuilding in the 
United Kingdom, supplies reliable data as to the 
present condition of the industry throughout the 
country, and affords a basis on which to form an 
opinion regarding the immediate prospects of trade. 
There has been an enormous production of new 
shipping, and as there was a paucity of new orders, 
until recently the prospects were anything but 
satisfactory. Two months ago, however, coutracts 
were placed with comparative freedom, principally 
for additions to regular lines of steamers. Over 
170,000 tons of new shipping have been ordered 
during the past three months, but this falls far 
short of the rate of production, so that even com- 
pared with the work in hand at the beginning of 
July, the measurement of vessels now constructing 
shows a falling off, and itis very much more decided 
when comparison is made with the shipbuilding at 
the beginning of the year or at the same time last 
year. 
There is a disposition to regard the recent plac- 
ing of orders in the light of a permanent revival of 
the prosperous times of a year ago ; but we fail to 
see that there is any substantial reason for the 
belief. Freights are weak in almost all directions. 
Messrs. Angiers, who are regarded as authorities 
on the question, state that rates recently have 
drooped all round, the demand being poor in all 
directions. Homeward rates from China are 
‘‘ruinous,” India business is ‘‘ very poor,” berth 
rates to the colonies and the East are also very poor, 
and to the River Plate ‘‘ too low,” while Mediterra- 
nean rates leave little or no profit. As to whether 
there is likely to be a continued placing of orders, 
some indication is afforded by the remark that the 
placing of so many orders recently ‘‘ guarantees a 
protracted depression in freights.” Besides this 
there is little prospect of contract prices for new 
ships decreasing. With dear labour, coal at a high 
price, and labour disputes indicating an almost cer- 
tainty of still costlier constructive material, ship- 
builders and engineers will be very reluctant to 
accept contracts except at good prices. The 
prospect for the future cannot therefore be said to 
have improved, and, as Lloyd’s figures show, the 
present condition is little if any better than it was 
three months ago. Certainly it is not so good as 
was the case nine months ago. 

At the beginning of the year there were nearly 
900,000 tons of new shipping under construction, 
and now there is only 652,248 tons. During that 
intervening period the vessels launched throughout 
the kingdom, according to Lloyd’s, numbered 574 
vessels, and measured 916,979 tons, which very 
considerably exceeds the abnormally high rate of 
production last year. In the first three months 
the output was 177 vessels of 284,035 tons, in the 
June quarter 217 vessels of 326,367 tons, and in 
the period under review 180 vessels of 306,577 tons. 
It may be noted that the production in Scotland is 
about one-third this total, having been in the nine 
months 246 vessels of 304,094 tons, the Clyde 
figuring for 254,070 tons. With such a production 
it is remarkable that the vessels under construc- 
tion should not show a still greater falling off. In 





the first quarter of the year there was a large num- 


ber of new vessels ordered, but since that time the 
orders given have not kept pace with the vessels 
built, and there has consequently been a steady 
diminution in the amount of work on hand, as will 
be seen by the following Table : 


Merchant Vessels under Construction. 





—— | Vessels. Tons 

October, 1890 .. oe a 3 406 652,248 
July, 1890 as ae SA eet 464 739,914 
April, 1890 oe ae ee ol 543 863,678 
January, 1890 .. = ae ast 521 72,957 
October, 1889 .. ee on we 521 882,749 
July, 1889 Ps — re oe 536 929,611 
January, 1889 .. xe xe al 445 811,468 

” 1888 .. ve ae -| 279 439,335 








A larger number of new ships having been con- 
tracted for in the past two months there is a con- 
siderable addition to the vessels for the construction 
of which preparations are being made. On the 
other hand all the other vessels are three months 
nearer completion. The figures given do not in- 
clude warships, and these also are further advanced. 

Merchant Vessels Preparing for Construction. 











— | Vessels. | Tons. 
October 1890... oe ee es 136 242,091 
July, 1890 ns =~ =e “ 60 | 99,075 
April, 1890 oe en | 104 187,075 
January, 1890 .. ae na oud 171 304,275 
January, 1889 .. vi | 171 318,730 


All ports have suffered in a more or less extent, 
but the Tees is not at all so far behind as the other 
ports, a goodly number of orders having gone to the 
Hartlepools. Compared with a year ago there has 
actually been an increase of 4000 tons, and the de- 
crease compared with nine months ago is very small 
indeed. 

On the Clyde the tonnage is 40 per cent. less than 
at the beginning of the year; on the Tyne 22.2 per 
cent, ; on the Wear 36.5 per cent. ; on the Tees only 
2 per cent. ; on the Mersey 17 per cent. ; and in 
Treland 12.2 per cent. It will therefore be seen 
that. the decline has been most marked on the 
Clyde. Comparing the totals with those of a year 
ago, however, the Clyde does not show so badly, 
the decrease being 29 per cent. ; on the Tyne 13 per 
cent.; on the Wear 33.1 per cent.; and in Ireland 
16.5; while there has been an increase on the Tees 
to the extent of 3.4 per cent., and on the Mersey 
of 70.1 per cent. 

The exact figures are given in the following 
Table : 


Merchant Ships Building at Principal Ports, 





























October, January, October, January, 
1890, 189) 188 1889, 
Jams l 
2 | a a 2 
o | : 7) . > . £7) ° 
| oa a oa 4 a 
€) 38/8] 8 |8) 8 |8] & 
>| > Be |e Be |> =) 
Clyde ..| §3 | 165,286 |151 | 274,232 {115 | 229,959 |114 | 247,526 
Tyne ..| 64 | 122,158 74 | 157,183 | 69 | 140,434 | 72 | 147,384 
Wear ..| 39 | 90,609 | 64 | 142,789 | 61 | 135,799 | 55 | 112,794 
Bey | PASS] | RED) 2] Mea | | a 
ersey .. | 16,13 2 § 34,90 
Ireland ..| 23 | $1,601 | 26 | 70,177 | 27 73,853 23 | 70,300 





As to our clientéle, it is interesting to note that 
with the exception of Norway and Spain, all 
countries are having slightly less tonnage con- 
structed in Britain ; over the whole, however, there 
is a slight increase, principally due to Norway, 
which has increased the tonnage building here from 
12,350 tons three months ago to 26,440 tons, and 
Spain from 3800 tons to 7420 tons. For the United 
Kingdom there are 261 vessels of 427,086 tons 
building, 42,000 tons lessthan in July ; and for the 
colonies, 10 vessels, 27,150 tons, 3700 tons less ; 
for Continental and foreign owners, 72 vessels, of 
112,361 tons, against 60 vessels of 104,810 tons 
three months ago, showing an increase of 7500 tons. 
An increase in the average size of the Continental 
owned vessels is worthy of note. There is a large 
decrease in the vessels building for sale, an indica- 
tion that the builders themselves are not over-gan- 
guine as to the future of the shipping trade. 

Lloyd’s add a Table regarding foreign shipbuild- 
ing, but the figures are not complete and are there- 
fore only of comparative value. Besides, the reports 
from which they are made are not in many cases 
up to date. From New Brunswick the latest 
report is dated May 15, 1890, and others are three 
and six months old. In France we have only the 





figures for Bordeaux, Dunkirk, Havre, and St. 
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Malo; in America, Baltimore, Philadelphia, 
Camden, Chester, Wilmington, and San Francisco, 
and so with other countries. But as the increase 
or decrease in vessels building in the different 
centres may be at the same rates as those given, 
the totals may be taken as indicating how trade 
compares with three months. Looking to the value 
of the return we hope it will be made thoroughly 
complete. 


Contition of Shipbuilding Industry Abroad. 





= (October, 1890. July, 1890. 








4 tons tons 
America .. oe a oe ee 34,165 38,357 
Germany . pe ae ~~ Pre 30,057 47,296 
Italy es “ e a ss 31,467* 31,467 
Holland .. Sa ss ai se 25,680 35,035 
Norway .. ae on os ++ 8,050 \ 11,055 
Denmark.. we re ‘s onl 7,920 | 11,395 
CCS omer Cee ae 
Austria .. os on ee *s 5,550 | 2,860 
Russia... an ae Sa eel 4,280* | 4,280 


Belgium .. “e “e we oe 2,600 H 3,000 


* In these and one or two other “cases, which we have not 
quoted, adjusted returns had not been got since July. 





THE M‘KINLEY MUDDLE. 

THE discovery of ‘‘ defects’ in the M‘Kinley 
Tariff Act which threaten to render it invalid is 
naturally adding to the hubbub which that measure 
has excised, not only throughout the States but 
throughout the world. With these flaws it would 
be rash to deal until they have been adjudicated 
upon by the Courts. It is enough, for the present, 
to know that the Bill which received President 
Harrison’s sign-manual is not the Bill upon which 
the Houses of Congress are agreed. Section 30, for 
instance, which relates to the tax on tobacco, has 
been omitted per incuriam. It remains, as we have 
said, to be seen whether this error vitiates the whole 
measure. That is a point which the American jurists 
must decide for themselves. But the matter does not 
end there. The Act bristles with blunders which 
remain to show the frantic haste with which it was 
rushed through Congress. Thus, it does not 
repeal the old Tariff Law of 1883. Of course when 
this is in conflict with the new tariff the latter pre- 
vails, but nobody seems to know what is to be 
done where they are not inconsistent. Many 
articles, such as bicycles, carriages, clocks, fans, 
musical instruments, and the like, are omitted from 
the new tariff, and the question has arisen whether 
they are to pay duties under the 1883 tariff or to 
come under the omnibus clause of the M‘Kinley 
Act, as ‘* manufactures not otherwise specified.” 
It is needless to add that the interests of a large 
number of trades will be affected by the answer. 
As to the legal effect of the omission, again, 
we must wait for light. To the ordinary mind 
it certainly seems to be a formidable objection 
that the Act in its present shape never passed 
the House of Representatives and the Senate, 
while, conversely, the Bill which did pass has never 
been presented to the President according to the 
Constitution, and has never been approved of or 
signed by him. But the American Constitution is 
so fearfully and wonderfully made, that it would 
be hazardous to speculate upon the result of the 
protests entered. The companion measure, the 
Administrative Bill, is also attacked, more than a 
hundred suits having been begun to test its con- 
stitutionality. It is alleged that it is invalid be- 
cause the journal of the House of Representatives 
fails to disclose a quorum, the requisite number of 
members being declared to be present solely upon 
the authority ’of the Speaker’s fiat. This course, 
moreover, was it appears taken in order to prevent 
the Opposition from refusing to vote and so making 
the quorum. All this is not a little perplexing, 
and it is not easy to prophesy its upshot. 

Meanwhile it is of considerable importance to the 
industrial world to know that the murmured in- 
validity of the Act is stimulating trade to a pheno- 
menal extent. The New York papers are full of 
announcements to the effect that heavy shipments 
of goods have been ordered from Europe during the 
week. The New York World, indeed, declares that 
‘‘many millions of dollars worth of goods have 
been ordered forwards, and that additional orders 
are being sent hourly by cable for further consign- 
ments, which were held abroad when it was learned 
that they could not reach the United States in time 
to avoid the increased duties.” Importers, more- 
over, are paying duties under protest, and there is, 
undoubtedly, a widespread belief that the Act 





is illegal. But this is not in itself so remarkable 
as the wide consensus of American opinion against 
the measure. The Democrats certainly seem to be 
gaining ground all over the country in consequence 
of the indirect results of the Act. It seems thata 
very large number of importers find themselves 
face to face with ruin, since under the new tarifftheir 
business would be no longer remunerative. The 
Republicans are accused of having destroyed occu- 
pations employing hundreds of thousands of people. 
But the most marked effect of the Act is the in- 
crease which it has added to the cost of living. It 
is no doubt desirable to found a tinplate industry 
in the States, but since the new rates will double 
the expenses of the wage and salary earners, wholive 
on canned goods, it ishardly to be expected that they 
should regard it with equanimity. The ‘‘ almighty 
dollar” has undergone a depreciation which is, to 
put it mildly, irritating. The cost of food has risen 
almost allround. Clothing materials have advanced 
from 20 to 30 per cent., notwithstanding the accu- 
mulated stocks. In fact, the cost of living promises 
to be increased at least 25 per cent., a serious 
matter for the working classes. It is, too, already 
being realised that wages will not rise to anything 
like a corresponding extent, while the demand for 
foreign labour to initiate the new industries is con- 
sidered enough to excite great apprehensions among 
working men. It is, as a matter of fact, extremely 
doubtful whether British and European manu- 
facturers will embark upon such a hazardous under- 
taking as the transfer of a costly plant to the 
States. But itis no doubt true that if any steps 
of this kind are taken, European capital will 
certainly follow. Something of the kind is already 
being attempted in some trades. An English firm 
of velvet and plush makers are, it is said, looking 
out for a site at Philadelphia with a view to the 
erection of mills, and there are rumours that 
British hosiery manufacturers are about to begin 
work in the States with an English plant and 
English staff which is certainly not surprising, 
since hosiery has advanced 300 per cent. in price, 
But there are no indications as yet of anything 
like a general change in this direction. Moreover, 
the uncertain character of the Tariff Act, and espe- 
cially its marked instability, will probably operate 
against any tendency of the kind. 

The attitude of the European Governments to- 
wards the question is one of reserve. It seems 
to be highly unlikely that anything of the 
character of a European Zollverein will be ac- 
tually formed, but there is no question but that 
the idea of organised retaliation is growing in 
favour. The question has already been discussed 
by General von Caprivi and Count Kalnoky and 
will no doubt form the subject of consideration in 
the forthcoming interview between the German 
Chancellor and Signor Crispi. But the general 
disposition seems to be in favour, for the present, 
at least, of awaiting events. The Vienna Cabinet, 
for instance, considers that the time has not yet 
come for taking any decisive resolution. The idea 
that American consumers will move for a répeal 
of the Act is daily gaining ground in Aus- 
tria. The German Government, moreover, are 
for the present in favour of a policy of masterly 
inactivity, while France wishes to hold entirely 
aloof from an economic struggle with America. 
There is, again, good ground for thinking that the 
effect of the Act: upon the Canadian trade with the 
States has been exaggerated. It cannot, of course, 
be denied that some trades are seriously affected, 
just as they have been at home, but the operation 
of the Act as a whole is not perhaps so alarming as 
there was some reason to fear. The American con- 
sumer is certainly a person who has most reason to 
complain, and we shall be much surprised if the cry 
of ‘*M‘Kinley prices” does not give the Demo- 
crats a majority at the election for the House of 
Representatives, which takes place early next 
month. For the present we will only mention 
another point suggested by the working of the Act— 
its effect upon American exports. The new mot 
d’ordre, ‘‘higher prices all round,” is having a 
marked effect upon American manufacture. The 
increased cost of materials, implements, and the 
like will at once enhance the cost of production 
in the States, while as imports decline, railway 
rates will rise. In this direction, too, it is im- 
possible to predicate the manifold changes of this 
phenomenal experiment in high protection. But 
for the moment the question which is exciting 
the keenest interest is the probable duration of the 
Act itself, 





THE SERVE BOILER TUBE. 

In our last issue (vide page 490 ante) we gave 
some details of experiments made at the Atlas 
Works of Messrs. John Brown and Co., Limited, 
of Sheffield, in order to show the merits of the 
Serve boiler tube. In that account we dealt 
only with the first day’s trials; which, as we 
stated, could not be looked on as_ conclusive, 
owing to the shortness of their duration. We 
now add particulars of the observations taken 
by the recording staff on the subsequent day’s 
trials. Particulars of the two boilers tested will 
be found in our last issue, and it will be remem- 
bered that they were alike in all respects excepting 
as regards the tubes. 

The trial of Wednesday, October 22, was com- 
menced at eight in the morning, and lasted until 
eight in the evening. The object was to show the 
relative efficiencies of the two boilers with equal 
coal consumption, the ‘‘induced accelerated ’ 
draught being regulated so as to get a like quantity 
of coal burnt in each boiler exactly within the 
twelve hours. The following are the records. 

Boiler No. 1 (Serve Tubes). 


























Wee | 

| Coal | — | Vacuum | Steam | Tempera- 
Hours. | Burnt in rated in | Base of| Pressure | ture cf 

| Pounds. | pounds smaspamteas inPounds.| Feed. 

| in. deg. 
1 hour 1,568 | 9,000 14 164 59 
2 hours 2,800 | 19,300 1 124 66 
3 ws 3,808 27,000 i 15 60 
, 4,928 | 39,80C 1 ll 61 
| 5,824 49,600 1 10 60 
6 os 6,832 | 59,300 1 ll 60 
7,504 | 68,600 1 10 60 
ae 8,400 | 77,200 1 10 60 
oso 9,520 | 87,300 1 11} 60 
ee 10,416 | 96,000 1 10 60 
7. 11,200 | 105,800 1 10 60 
;* 11,872 | 114,600 1 10 60 
Boiler No, 2 (Plain Tubes). 

1 hour 1,568 7,800 | 1 | 9} 59 
2hours 2,800 16,200 | 1 84 61 
3 « 3,808 25,300 | 1 9 61 
yok 4,928 34,400 | 1 6 60 
5 » | 5,824 43,000 | 1 6 61 
6 » | 6,832 | 52,300 rt 10 6u 
oo 7,504 61,500 1 ' 64 61 
ee | 8,400 69,300 | 1 6} 60 
Ce 9,520 78,500 1 8 60 
10 ,, | 10,416 87,500 1 63 60 
nm ., «| Eee 95,100 1} I 61 
ene 11,872 | 103,000 1} 6 60 





The steam generated was blown through the open 
safety valves into the air. There were two openings 
each of 3$ in. in diameter, but these were insutti- 
cient to allow the steam to escape without pressure 
accumulating. The additional evaporation of No. 1 
boiler is 11.26 per cent. 

On the following day, October 23, a run of seven 
consecutive hours was made, the pressure of the 
atmosphere above that at the base of the chimney 
below the fans being ? in., so as to give a like 
draught for both boilers. Steam was allowed also 
in this case to escape at the open safety valves. 
The following is a copy of the results registered : 

Boiler No, 1 (Serve Tubes). 


| Water 

















At the Coal Evapo- | Vacuum | Steam _—- 
End of Burnt. rated in | Pressure. | Pressure. Feed 
Pounds. 

| | in. Ib. deg. 
1 hour | | _ 7,500 ll 63 
2 hours | | 17,600 12} 60 
3 | | 26,900 4 9 64 
Ss | au | aoe 9 | 62 
io, fae 8} 6| 683 
Cea n| 53,000 eS x 
: oe 61,500 } 9 | 62 

Boiler No, 2 (Plain Tubes). 

1 hour | 6,300 | 8} | 64 
2 hours 15,300 ; if 66 
3 ‘ 23,400 4 62 
rae aa: 30,400 4 | 
oa, -| * | 38,200 4 | 6 
se 45,800 j | | 68 
a 3 | 63,200 2; | @ | @ 





These results show a greater evaporation of 15.6 
per cent. of water for boiler No. 1. The corre- 
sponding figures reduced to ‘‘ from and at 212 deg.” 
are as follows : 

11.03 lb. of water per lb. of fuel for No. 1 boiler. 
9.50 Ib. Pe a os No.2 ,, 

The last day’s trials, those of Friday last, the 
24th October, extended over a period of seven and 
a quarter consecutive hours. The vacuum in the 
base of the chimney of No. 1 boiler was maintained 
at fin., whilst for No. 2 boiler it was}in. This 
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. difference in draught was adopted because it was 


found to be that which would equalise in effect the 
total area for the passage of the products of com- 
bustion through the tubes of the two boilers re- 
spectively ; the ribs in the Serve tubes reducing 
that area as compared to that of the plain tubes. 
Steam was also owe to waste through the open 
safety valves as before. 

The following details are from the records taken: 


Boiler No. 1 (Serve Tubes). 
| 























| Water T 
At the Coal Evapo- | Vacuum | Steam ape gpl 
End of Burnt. | rated in | Pressure. | Pressure. = id 
Pounds. | —- 
in. Ib. deg. 
lhour .. 6,600 | | 9 65 
2 hours .. 15,200 | 8} 62 
S « «| Dee 23,300 7 66 
4 4 «| 5712 tb, 31,300 7k 64 
a 39,100 7 64 
hee. 45,300 6 63 
| 56,100 6 63 
Boiler No, 2 (Plain Tubes). 
1 hour 6,000, | 4 68 
2 hours ., 13,400 | } | 4 | 65 
ree 20,000 | | 3% | 64 
4 ,, «| Total: | 27,100 4 | GA 
5 4, «| 5404 Ib. 33,500 | $8 | 64 
es | | 38,600 | 8 | C65 
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ee | 48,400 | | s&s | 6 
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These records show the evaporation of boiler 
No. 1 to be 15.9 per cent. more than that of boiler 
No. 2. The corresponding evaporation reduced to 
an equivalent of from and at 212 deg. is : 

11.39 lb. of water per pound of fuel for No. 1 boiler. 

11.36 ” ” ” ” No. 2 ” 

These results are sufficiently surprising, and they 
do not call for any comment on our part to enforce 
their moral. So far as could be seen every effort 
was made on the part of Messrs. Brown’s staff to 
get fair and accurate results. The trials were also 
watched by several engineers of experience, among 
them being Mr. Ellis, of the Controller’s Depart- 
ment, who represented the Admiralty, and Mr. J. 
Milton, the chief engineer-surveyor at Lloyd’s. 

Neither boilers nor tubes gave any trouble during 
the trials, and the Serve tubes kept clean. The 
coal used was Nixon’s Navigation. 

The Serve tube is a French invention, and exten- 
sive trials have been made in France by the French 
Admiralty. In a former notice (see page 288, vol. 
xlvii.) we gave a summary of these trials, the average 
advantage for the ribbed tubes being about 20 per 
cent. We then said that: ‘‘If results half as 
good as those obtained by the French Government 
can be obtained in practical work, the Serve tube 
will effect a very marked improvement in boiler 
practice. It is well worth a trial on a very consi- 
derable commercial scale.” 

The results of the Sheffield trials, although they 
do not show quite as favourably as those made 
in France, considerably pass the ‘‘ half as good” we 
laid down formerly, as it has been shown that 
15 per cent. economy may be obtained under certain 
fair conditions of trial. It must be remembered, 
however, that the trials made by the French Ad- 
miralty at Brest were with brass tubes, whilst steel 
tubes were used at Sheftield. The result in either 
case is sufliciently surprising, and when it comes to 
the turn of some eminent engineer to take stock 
of the advance in economy of the marine engine 
for the present decade, the Serve tube will doubt- 
less play no inconsiderable part in the estimate of 
progress. 





BAKER'S HYDRAULIC DREDGER. 

A uyprRAuLic dredger, containing some new 
features, was tried at Littlehampton on Monday 
last before a number of persons interested in 
hydraulic engineering, and representatives of the 
press. The trial was distinctly of a popular nature, 
and as the day was exceptionally bright, a very 
pleasant time was spent by those who travelled 
down from London to witness the spectacle. 

The dredger in question is named the ‘* Cataract,” 
and the arangements employed are the invention 
of Captain Baker, who conducted the experiments 
in person, The length of the vessel is 50 ft., and 
the width 14 ft., the draught of water being 
22 in. The machinery consists of a pair of 
horizontal pumping engines, supplied with steam 
by an ordinary return tube boiler. The two 
steam cylinders of these pumps are 14 in. in 
diameter by 8 in. stroke, whilst the pumps, which 
are double-acting, are 74 in. in diameter and also 





of 8 in. stroke, being worked direct. During the 
experiments the steam pressure was about 60 lb. 
to the square inch. The pumps deliver into an air 
vessel, from which leads a copper pipe 4 in. in out- 
side diameter and} in. metal. This, in turn, is 
attached to a leather hose which carries the flow up 
to the top of the small gantry built over an open- 
iclioned: well in the centre of the vessel. The 
gantry supports a telescopic pipe, which passes 
down through the well, and directs the stream 
of water to the bottom of the river or harbour 
requiring to be operated upon. The telescopic pipe 
is supported in the gantry by a gimbal arrange- 
ment which, in combination with the telescopic 
action, gives a universal movement. The ver- 
tical component is governed by a wire rope wound 
on a barrel, this being the device by which the 
telescopic tube is extended or shortened. The 
horizontal movements are controlled by two sets of 
gearing actuated by handwheels. These latter 
movements are, of course, not perfectly horizontal, 
as the nozzle of the pipe describes a segment of a 
circle, the centre of which is the axis of the trun- 
nions which support the apparatus. To get a truly 
horizontal movement the tube would have to be 
swung, and lowered or raised at the same time. 
This, however, is a detail in operating which 
is not of importance in practical work. The size of 
the well and the slope of the sides are designed to 
give a field of operation without shifting the dredger, 
which is said to be 30 square feet in area. The tele- 
scopic pipe has at its lower end a copper pipe ending 
in a nozzle 14 in. in diameter. When operating in 
rough water a length of flexible hose is substituted 
for the copper pipe; a preferable arrangement, even 
in smooth water, as was proved during last Mon- 
day’s trials. 

The vessel works by cutting away the bed 
with the jet from the nozzle, the latter being 
kept a few inches from the bottom. ‘To convey 
the material away dependence has to be placed 
upon the carrying power of the tide or stream ; 
and for this reason the craft might more accu- 
rately be described as a ‘‘disperser” than as a 
dredger, as the spoil is not brought to the surface. 
The mouth of the River Arun, which forms the port 
of Littlehampton, is especially well adapted for the 
operations of this dredger, so far as the carrying 
away of the spoil is concerned, although perhaps 
not in some other respects, as there is an extraor- 
dinarily strong run of tide at times, amounting at 
springs to 7 or 8 knots. An experiment, made 
early in the month of October on the bar at Little- 
hampton, showed that ‘‘the matter removed was 
easily defined for one mile from the point of dis- 
turbance ;” but what the velocity of the tidal flow 
was at the time we are not informed. 

Monday’s experiments were not of a very pro- 
tracted nature. Three trials were made, each of 
tive minutes’ duration, of the mud-disturbing pro- 
perties of the apparatus on the bottom of the har- 
bour, and the jet was then turned for ten or twelve 
minutes on to the sloping bank of firm mud left by 
the tide, a considerable hole being thus excavated. 
The first operation in commencing the trial was to 
sound through the well, when the depth of water 
was found to be 9 ft. Immediately on the inshore 
side of the vessel the depth was 8 ft. 2 in. and on 
the outside 9ft.9in. The telescopic pipe was then 
lowered to position and the pumping continued for 
five minutes exactly. The pressure registered by 
the gauge of the air vessel to the pumps was 
between 60 Ib. and 701b, At the end of the five 
minutes the sounding through the well was found 
to be 12 ft. 6in., on the inshore side 7 ft. 6 in., and 
on the offshore side 9 ft. 6in. The tide was ebb- 
ing, the rate of flow being, we judged, about at the 
rate of 3 knots an hour. 

The second run was a failure owing to the copper 
pipe to which the nozzle was attached being bent in 
the operation, so that the jet ws not directed to 
the bottom. 

The vessel having been shifted, and a flexible 
nozzle piece having been put in position, a third 
trial was made with the results shown in the next 
column, the ebb tide being about two knots per hour. 

It will thus be seen that the ‘‘ Cataract” is cap- 
able of excavating a hole of 5 ft. 4 in. in depth in 
the space of five minutes, but what may be the 
area of this depression we had no means of deter- 
mining ; although the soundings over the side of 
the vessel—these soundings being taken abreast of 
the well—would seem to show that the bottom was 
disturbed across the whole width of the vessel, or 
for 14 ft, Probably also the same distance was 


traversed in a fore-and-aft direction, the tube being 
directed by the operators very fairly over the whole 
area it was capable of covering, as limited by the 
size of the well and the slope of its sides. The 
soundings were taken by a pole immediately before 
and after the runs, and may be accepted as correct. 











Soundings. 
After Five 
one Minutes’ 
8M8- | Working. 
ft. in. ft. in. 
Through the well 8 2 13 6 
Inshore side 7 6 7 6 
Outshore side ... 9 9 9 0 











Pressure in air vessel of pumps 60 lb. to 70]b. per 
square inch. : 

The bottom of the river, at the spot where the 
trials were made, is a stiff blue clay of a very tena- 
cious character. It is said that this material was 
artificially brought to the spot to act as a puddle 
when the mouth of the river was diverted from its 
original course to the present configuration, some 
time, we believe, near the beginning of this cen- 
tury. Whether that may be the case or not (cer- 
tainly 5 ft. 6 in. seems a very thick puddle, even 
for the substantial days of the Georges), the clay, a 
large piece of which was brought up from the 
bottom, is admirably adapted for that purpose ; 
and it is a matter upon which Mr. Baker might 
boast, that his jet has cut a hole over 5 ft. deep in 
the space of five minutes, into a material that has 
stood the scouring action of the impetuous little 
Arun for eighty or ninety years. 

It should be stated that the machinery was not 
worked to nearly its full power. The steam 
pressure should be 120 1b. in place of the 60 lb. 
registered during the trials, and it was obvious 
that the boiler and pumps were capable of a much 
higher duty. The reason for this was that the 
leather hose, which made the communication 
between the telescopic pipe and the copper pipe, 
was not strong enough for the work. Even 
at the reduced pressure it was spurting water in 
a manner extremely unpleasant to those in its 
vicinity on so cold a day. 

On the whole the experiments may be said to 
have well fulfilled their purpose of impressing 
those who were taken down to Littlehampton to be 
impressed ; but naturally, to convince engineers of 
the commercial utility of the invention, something 
more will have to be done than making two five 
minutes’ runs. Doubtless there are situations 
where this type of dredger will be useful, the 
cheapness of the vessel and her machinery being a 
strong point. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

A MEETING of the Institution of Mechanical En- 
gineers was held on Wednesday and Thursday of 
this week at the theatre of the Institution of Civil , 
Engineers. The following three papers were on 
the programme for reading and discussion : 

‘*On Tube-Frame Wagons of Light Weight and 
Large Capacity, and their Effect upon Working 
Expenses of Railways,” by Mr. M. R. Jefferds, of 
London, communicated through Mr. H. J. Marten. 

‘On Milling Cutters,” by Mr. George Addy, of 
Sheffield. 

‘On the Mechanical Treatment of Moulding 
Sand,” by Mr. Walter Bagshaw, of Batley. 

The chair was taken by the President, Mr. 
Joseph Tomlinson, on Wednesday evening, at half- 
past seven. 

After the usual formal business had been gone 
through—including the nomination of thirty-five 
new members and associates, Mr. Macfarlane Gray 
gave notice that at the next general meeting he 
would propose an amendment to the rules of the 
Institution to the effect that any member having © 
paid thirty three-guinea subscriptions should there- 
upon become a life member of the Institution and 
entitled to all the privileges of membership with- 
out further payment. 


TuBE FraME Goops WaGons. 


The next business was the reading of Mr. 
Jefferd’s paper. This we shall print in full at an 
early date, and as we have already described and 





illustrated the tube frame wagon in our issue of 
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December 7, 1888, we may at once proceed to the 
discussion. This was not of a very instructive 
nature on the whole, a good deal of time being 
taken up by speakers who wandered far from the 
point, and the value of whose remarks were in an 
inverse ratio to their length. 

Mr. Jefferds. first made a few remarks, in which 
he expressed his regret that examples of the wagons 
were not at the Victoria Station as had been an- 
nounced, a fact which he attributed to the obstruc- 
tive tactics of a certain railway company. Mr. 
Adams rose at the invitation of the President. 
He said that in 1876 he had read a paper before 
the Institution of Civil Engineers, in which he had 
compared English, French, and American practice 
in the matter of railway wagons. At that time 
French engineers seemed to be in advance, but 
since then American engineers had made the 
greatest progress. He understood the author of 
the present paper wished to show that American 
wagons were lighter than English, firstly, from 
being of greater length, secondly, from having 
bogies, and thirdly, because they were fitted 
with tubular frames in place of the English 
wooden frames braced with iron. To the speaker’s 
mind the question was not so much what the 
total load was as to what load the engineer 
would put on each wheel. The English principle 
was to have a short truck with four wheels, the 
American system to have a long truck with eight 
wheels. He thought the results would be equal 
with either system if an equal load per wheel was 
used. It had been very much insisted upon lately 
that the low cost of railway freight in the United 
States wasdue to the bogies on the trucks, but people 
were apt to forget how different were the conditions 
of carriage in England and America. In England 
too much attention was paid to reducing the cost of 
repairs. But thissaving might be bought too dearly, 
for if the wagons were made heavier there was the 
extra cost of hauling them. The speaker appeared 
generally in favour of lessening the weight of 
wagons, but was of opinion that English wagon 
builders could make four-wheel wagons to take a 
12-ton load with the same percentage of tare as the 
American builders could make eight-wheel double- 
bogie trucks to carry 24 tons. This being the case 
it might be asked, ‘*‘ Why do the American engineers 
use these bogie trucks?” The answer was very 
simple. In the early days of the American rail- 
roads the track was so bad that bogies were a neces- 
sity ; and having got into use it was difficult to 
displace them. In fact the American engineers 
had got into a groove. An objection to the long 
carriage and double-bogie was that in the sharp 
curves, an example of which was shown in a dia- 
gram on the wall, central buffers were a necessity. 
But in this country we must have outside bufling, 
and, therefore, such curves could not be taken. 
How the American engineers got round them he 
could not imagine. In conclusion the speaker was 
by no means inclined to accept all the figures 
quoted by the author in his paper when making the 
comparison between the performances of English 
and American railways. He felt compelled to ask 
for some proof in support of certain of these figures. 

Mr. Bernard Dawson thought that the author 
had not sufficiently considered the difficulties that 
would be attendant upon the introduction of these 
long goods wagons into this country. Suppose 
for instance that it were required to load goods to 
the amount of a couple of tons at a small roadside 
station, would it be economical to use one of these 
big wagons? putting aside the fact that the sidings 
would have to be extended and the arrangements 
altered. There were also most important matters 
to consider in regard to alterations, and he would 
instance the case of hydraulic hoists by which, 
in important goods stations, the wagons were 
raised and lowered between different levels. They 
were told that these long trucks were used on 
the Furness Railway, and it would be very interest- 
ing if some figures could be given to the meeting as 
to the cost of maintenance. There, however, they 
were used for iron ore and pig iron, but the case 
would be very different in dealing with sheeted 
goods. The average load of damagable goods on an 
English railway was 7 cwt. or 8cwt. Then, again, 
there was the difficulty of facing points, gridirons, 
and locking-bars, all of which arrangements would 
have to be altered if the long wagons were intro- 
duced, and the goods stations would require reor- 
ganisation generally. 

Mr. Carbutt said that the use of bogie trucks was 
due to exigencies of traftic, but it must not be sup- 





posed by American engineers that they were 
unknown in England. On the Midland Railway 
they had been in use, and the respective merits of 
the two systems were pretty well known. The 
speaker said he would be loth to accept the state- 
ments made by the author in the paper as true. 
It seemed to him that the best American practice 
had been selected in making the comparison. Mr. 
Carbutt next spoke at some length on the advan- 
tages of wheels running loose on the axles, a 
device upon which he had, he said, spent a good 
deal of money, and which he thought would come 
into use. It was, he thought, a solution to the 
question of easier traffic. He was of opinion that 
the railway companies would do wisely if they 
would co-operate with the Institution in making 
experiments and tests to ascertain what were 
really improvements upon present practice in 
mechanical arrangements. Money spent in that 
way would be of the greatest benefit to the com- 
panies and the public alike. With regard to the 
comparisons made by the author as to the respec- 
tive costs of freightage in England and America, 
the author had given the following instance: 
‘*At the present time for every 100 tons of grain 
he sends to London a farmer living a 1000 miles 
inland in the United States has an advantage of 
301., after paying both land and ocean transit, over 
a farmer living at Stirling, in Scotland, only 420 
miles from London.” The speaker pointed out 
that the American farmer might not have to 
pay one half-penny for ocean transit, as some 
shipowners were glad to get grain for ballast. With 
regard to the land transit there was the difference 
between long haulage and short, and carrying in 
greater bulk. He was of opinion that these long 
trucks would not come into use in England. They 
had been tried on the Great Western Railway and 
found that they did not pay. There was also the 
difficulty of suburban coal stations, in which it was 
necessary to have trucks suitable for the shoots 
where different qualities of coal were stored. 

Mr. J. H. Watson made a speech of great length 
and even greater vigour, in the course of which he 
had recourse to some very unequivocal speaking, 
complimentary neither to railway managers, rail- 
way engineers, nor in fact any one connected 
with the working of railways in any capacity what- 
ever. We imagine that some railway people must 
have been amusing themselves with Mr. Watson’s 
impetuosity, and have made statements in fun which 
he has taken in sober earnest. 

Mr. Colquhon said that, speaking for his own 
district, South Wales, the alterations necessary to 
introduce these long trucks would involve a very 
great outlay indeed ; but the question they had to 
consider was whether this outlay would prove 
remunerative. Whatever the outlay might be it 
would be justified if it were found that on a fair 
balance-sheet goods would be carried more cheaply 
in 30-ton trucks than in those used at present. 

Colonel Church said that many thousands of cars 
such as those described by the author were being 
built in the United States, there being more orders 
than could be filled. The company will not sell the 
stock, but builds them only to lease, as they found 
this pays better. Mr. Adams had said that two 
four-wheel trucks would carry the same weight, 
wheel for wheel, as an eight-wheel bogie truck with 
the same weight of trucks and as little wear and 
tear. Mr. Adams had taken the case of his landau 
to illustrate some of his remarks ; and the speaker 
would propose an experiment to Mr. Adams, as 
there was nothing like a simple experiment to 
bring home such facts to one’s mind. He would 
suggest that the next time Mr. Adams went for a 
drive that he should rigidly fasten the fore carriage 
of his landau to the back wheels, and then turn a 
corner at the rate of eight miles an hour. 

Mr. Tate said that in England we had also turned 
our attention to the reduction of weight in goods 
wagons. He instanced Fox’s hydraulic pressed 
steel underframes, by which a great advance had 
been made in this direction. Although little had 
been done in England, an enormous quantity of 
these underframes had been used abroad. 

Mr. Marriott, speaking as a railway man, said 
that they were willing to introduce these wagons on 
English railways if they could be assured that the 
advantages would pay for the very great outlay re- 
quired on the permanent way. He pointed out 
that the big trucks were at a greater advantage in 
America where the bulk of goods was very much 
greater than in England. 

Mr. Louis Sterne referred to the Fox frames, 





and pointed out that in them steel only was used, 
and not malleable iron as in the tubular under- 
frame. 

The discussion was not completed when the meet- 
ing adjourned until the next evening. We shall 
give the further proceedings in our next issue. 








NOTES. 
Tue Frencu Navy. 

A NEW first-class ironclad is about to be com- 
menced at the La Seyne Works of the Forges et 
Chantiers de la Méditerranée ; the plans for this 
vessel, which is to be called the Jaurégiberry, have 
been prepared by M. Lagane, the director of the 
company’s shipbuilding works, and have been sub- 
mitted to the French Admiralty. The vessel will 
be 354 ft. long between perpendiculars, and will be 
practically a high-speed naval fort, with a large 
central battery, at each of the four corners of which 
will be aturret. There will be three screws, one 
of which will be placed forward to facilitate 
manceuvring. The armament, which will be 
mounted entirely on the upper deck, will be as 
follows: There will be two guns of 11.81 in. calibre 
in the axis of the ship, one pointed forward and the 
other aft, and on the sides, but at a somewhat 
lower level, will be two others of 10.63 in.; these 
latter between them will command practically an 
angle of 360 deg. In each of the four turrets above 
referred to will be two 5.51 in. guns. This armament 
is so arranged that seven guns of heavy calibre 
can be concentrated on any one point. In addi- 
tion to the foregoing there will be a number of 
machine and quick-firing guns mounted on the deck 
and in the tops. All the heavy calibres will be 
mounted on the Canet system, which is described 
in detail on another page of the present issue. The 
French Admiralty have lately ordered another sub- 
marine boat much larger than the Gymnote. It will 
be 130 ft. long and of 250 tons, the speed being 
14 knots an hour. It will be fitted with a torpedo 
tube. The repeated trials at Toulon of the Gymnote 
have proved most successful, especially those 
carried out last August, when it ran the blockade of 
the line of torpedo boats between Cape Cépet and 
St. Marguerite over and over again. The new 
boat is to be built at the Toulon dockyards of the 
Forges et Chantiers and will be named La Siréne. 
The cost is estimated at about 60,000/. 


THe New NortHern Trunk Line To Lonpon. 

The directors of the Manchester, Sheffield, and 
Lincolnshire Railway, probably inspired by the 
spirit of enterprise of their chairman, Sir Edward 
Watkin, have determined to apply for Parliamentary 

ower for the construction of lines to give them a 
| a desired approach to London, by the junction 
of the Sheffield system at Nottingham and the 
Metropolitan lines at Buckingham, the intervening 
distance being about 80 miles. The Sheffield 
system runs east and west, while nearly all British 
traffic is north andsouth. They are at present con- 
structing a branch from Beighton Junction on their 
system to near Nottingham, and it is now proposed 
to continue this line under the centre of that town 
with a station in the heart of it, and from thence 
due south through the growing town of Lough- 
borough, there crossing the Midland main line, and 
on to Leicester, Lutterworth, and Rugby, where 
the London and North-Western is crossed on a 
viaduct, and the Kilsby Hills at high-level in 
open cutting, saving excavation in the quick- 
sands there. The next point is Daventry, and 
south of this the Sheffield Company, having 
secured a controlling influence over a_ local 
line, will have a railway connection with North- 
ampton and Bedford on the east, and Strat- 
ford-on-Avon and Worcester on the west. The 
main line is continued to Aylesbury, the last 
six miles of the road being over an existing line. 
From this point to London—a distance of 39 miles 
—the Sheffield will utilise by agreement the Metro- 
politan line, Sir E. Watkins being also chairman of 
this company. The site of the station on the street 
level, where the Northern trains will arrive and 
depart, is near Lords’ Cricket Ground, just south 
of the Regent’s Canal. The company had hoped 
to get a site on Marylebone-road ; but Lord Port- 
man, one of the proprietors of the intervening 
ground, has not encouraged the proposal, believing 
that it would interfere with the residential cha- 
racter of the propery. Probably, at Neasden a 
station will be made serving the same purpose as 
Willesden, on the North-Western system, through 
carriages being sent over the Baker-street line, and 
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possibly to Folkestone and Dover. By the new 
road the distance between London and Notting- 
ham will be 126 miles, and to Leicester 103 miles, 
while by the Midland the mileage is 124 and 99} re- 
spectively ; but it is said the new route will have 
an advantage in gradients. 


New Parent Law ror Mexico. 

La Propriété Industrielle gives further particulars 
concerning the new Mexican Patent Law, which we 
noticed in a recent issue. The patent is only 
issued to the actual inventor, and there is no 
At any time during the first year 
the patentee may obtain a ‘‘ brevet de perfectionne- 
ment” relative to his invention. The original term 
of twenty years may be prolonged for five years 
additional, by the executive power. The applica- 
tion for the patent is published every ten days 
in the official journal for two months, and 
during that period opposition may be made. 
As concerns novelty, Article 3 states that ‘‘an 
invention or an improvement will not be con- 
sidered new when it has received, either in 
Mexico or abroad, and previously to the appli- 
cation for a patent, sufficient publicity to enable it 
be put in execution, except in the case where this 
publication has been made by a foreign authority 
qualified to issue patents, and in the case where the 
invention or the improvement has been shown in 
public exhibition upon Mexican or foreign terri- 
tory.” No period of delay is specified during which 
the publication resulting from either of these causes 
must be followed by an application for a Mexican 
patent. According to Article 7 the rights con- 
ceded by Mexican patents are independent from 
those resulting from foreign patents. Nevertheless, 
Article 13 provides that ‘‘ where they (i.e., patents) 
are demanded for objects or processes covered by 
foreign patents, their duration cannot exceed the 
time yet remaining before the expiration of the 
first patent delivered to the petitioner.” These 
provisions appear to be contradictory. La Propricté 
Industrielle, however, suggests that they may be 
harmonised by assuming that the Mexican patent 
is limited tothe normal duration of the first patent 
granted, but that it is independent of all the acci- 
dents that may putanend to this patent. The 
announcement that Mexico has become associated 
with the Industrial Convention for the protection of 
industrial property, was incorrect. That country is 
not yet a member of the union. 


Tue Faure oF THE EpinsurcH EXxursition. 
The intimation of the failure of the Edinburgh 
Exhibition has not come as a surprise to the close 
observer of the history of the undertaking since it 
was opened by the Duke of Edinburgh, and the 
fact that within a comparatively recent date some 
of the guarantors have got rid of their responsibility 
at heavy discounts, from 10 per cent. to 35 per 
cent., indicated a feeling of insecurity which has 
been shown within the last few days to have 
been well founded. But however great the fears 
of failure, we fancy the completeness of the col- 
lapse was not anticipated. The guarantee fund 
amounted to nearly 30,000/., and it is under- 
stood that the whole of this will be forfeited. In 
the mean time the letters of guarantee have been 
handed over to the British Linen Banking Com- 
pany, Limited, and they have intimated to the 
guarautors that the amount of the guarantee, if 
required, must be paid to them. The bank, too, 
having allowed an overdraft of some 19,000I., is 
taking the entrance money, although there is an 
attempt to stop this. The executive, who, it is 
said, are not themselves in full possession of all the 
facts and circumstances, have applied to the Court of 
Session for leave to voluntarily wind up the Exhi- 
bition, which is incorporated under the Companies 
Act. Due intimation to all parties was ordered. 
and it is hinted that as a voluntary liquidation will 
not be the surest method of cleering up and bring- 
ing all to light, a move will be made to secure an 
official winding up in the Court: of Session. The 
meeting of ‘‘the Association ” to consider voluntary 
liquidation has been called for next Wednesday. 
Meanwhile the contractors for the erection of the 
building, who have only been partly paid—even the 
measurements have not yet been made—have raised 
an action in the Court of Session, and have already 
arrested in the hands of several guarantors the 
amount guaranteed in the respective cases. The 
liabilities total 43,961/., including the overdraft, 
and as the Exhibition, which closes on Saturday, is 
being carried on at a loss, there is no possibility 
of this being reduced to any extent. Of course 





the sale of wood in the building will realise a certain 
sum, and the charges for space occupied have yet 
to be paid—they were only to be exacted in the 
event of failure—but in any case there must be a 
large deficit. The cause of the failure is difticult to 
trace. The manager, on being presented last week 
with 500/., said it was due to unusually unfavour- 
able weather, and the want of railway facilities. 
It should be noted, however, that if there had been 
a possibility of profit in running special excursion 
trains, the well-known spirit of competition between 
the Caledonianand North British Railway Companies 
would readily have supplied them. But we fear 
public enthusiasm beyond the east of Scotland was 
notawakened. Glasgow had a magnificent exhibition 
two years ago, and in Edinburgh the novelty was 
rubbed off by the fine display of 1886, so that there 
was not the same likelihood of success. The build- 
ings were suitable and very pretty, and as we 
pointed out in describing and illustrating them, 
were designed and constructed with a special view 
to economy and good return when the material 
was sold at demolition. The exhibits were inte- 
resting, but there were no scientific novelties, the 
most of them, particularly in the electrical depart- 
ment, having come from Paris, while the great 
bulk of the remainder were shown at previous 
exhibitions. There was, as we formerly pointed 
out, only one new ship model. Great delay 
was experienced in getting the various exhibits 
in order, weeks, in some cases months, elapsing 
before some interesting features were in evidence 
or in working order. One cause of the failure 
was the fact that to visit all the accessory de- 
partments, and go on the electric railways, &c., 
cost a considerable sum of money, more than 10s., 
and this had scarcely the tendency of vivifying a 
listless interest. The attendance for six months 
has been 3} millions, including employés. The 
failure, we doubt not, will have a tendency of 
checking exhibitions in the provinces, where the 
population is not sufficient to support such costly 
undertakings every other year. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a little more 
animation in the iron market last Thursday forenoon, and 
at one time the tone was firm all round on some “‘ bears” 
covering. When the purchases ceased the price receded 
a little. Business was done in Scotch iron at 50s, 2d. to 
50s. 4d. cash, and back to 50s. 24d. Cleveland iron was 
steady at47s., and hematiteiron rose 2s. per ton to 57s. The 
market was flat in the afternoon, with very little business 
doing. At the close the settlement prices were, Scotch iron 
50s. 3d. per ton, Cleveland 47s., hematite iron 57s. per ton. 
In theearly part of Friday the feeling in theiron market was 
rather easier, but in the afternoon a better demand set in 
for warrant iron, and there being few sellers prices went 
strong. Some of the smaller ‘‘ bears ” closed their accounts 
on Friday afternoon, and under the influence of their buy- 
ing the price of Scotch iron rose 44d. per ton and closed at 
the best. The closing settlement prices were—Scotch 
iron, 50s. 6d. per ton; Cleveland, 47s. 14d.; hematite 
iron, 57s. 14d. per ton. Monday’s market was firmer in 
the forenoon, with an improvement in prices. Scotch 
warrants advanced 44d. per ton, Cleveland 5d., and 
hematite iron 4jd. above the closing figures of Friday 
afternoon. Finmness was also the rule in the after- 
noon market, and a fair amount of business was 
done in Scotch warrants, and some month trans- 
actions in hematite iron were reported. The closing 
settlement prices were—Scotch iron, 50s. 103d. per ton; 
Cleveland, 47s. 9d. ; hematite iron, 57s. 9d. perton. The 
rise in the price of Scotch warrants was again continued 
yesterday. During the forenoon an advance of 2d. per 
ton was made. There was a fairly active business done, 
one operator selling somewhere about 10,000 tons cash 
next week—thought to be for a ‘‘bull.” The iron was 
quickly taken, and the transaction had no apparent 
effect on the market. The afternoon market was 
very quiet, but towards the close the price, after 
being 2d. per ton down at 50s. 10d., hardened up to 
51s. 1d. per ton for Scotch. Cleveland at the close was 
1d. per ton up, and hematite iron 44d. upon the day, 
the closing settlement prices being—Scotch iron, 51s, 
per ton; Cleveland, 47s. 10}d.; hematite iron, 53s. 14d. 
per ton. It was said yesterday that the market was 
heavily oversold, but the rate scarcely bore out that 
statement, as 44 to 5 per cent. was being paid by 
lenders. All the same there is a large “‘bear” ac- 
count open, and this seems to be the influence that 
tends to stiffen up prices. There was an absence of 
“bear” selling yesterday, which some people took to 
mean that the bears were not quite so confident as they 
were when prices were lower; other persons were of 
opinion that prices would decline in a day or two. The 
upward movement in the price of Scotch warrant iron 
was continued this forenoon, when there was a fairly 
active business done. Up to 51s. 5d. per ton cash was 
reached. Scotch warrants were again in strong demand 
in the afternoon, and the close was at the best—5ls. 74d. 
per ton cash, with buyers after hours at 51s. 8d. Cleveland 
and hematite warrants both advanced in price in sym- 


es Last week’s shipments of pig iron from all 
cotch ports amounted to 6354 tons, as compared 
with 9084 tons in the corresponding week of last year. 
They included 200 tons for the United States, 
759 tons for Canada, 252 tons for India, 110 tons for 
France, 625 tons for Germany, 545 tons for Holland, 
520 tons for Belgium, 230 tons for China and Japan, 
smaller quantities for other countries, and_2870 tons 
coastwise. The stock of pig iron in Messrs, Connal and 
Co.’s public warrant stores yesterday afternoon stood at 
627,675 tons, against 633,032 tons yesterday week, thus 
showing a decrease for the week amounting to 5357 tons. 


Dispute with the Blast Furnacemen.—This dispute 
remains practically as it was several weeks since. The 
ironmasters are not showing the least disposition to 
‘‘cave in” or to listen to any conciliatory proposals from 
the outside ; and the workmen are jogging along quietly, 
and are now receiving their ‘‘pay” and allowance for 
children every week from the Teoglish funds; at all 
events they have had two weeks’ allowance, and it is con- 
fidently expected that the allowance will continue. No 
doubt business is being very much interfered with, but the 
two parties to the dispute seem not to consider how it 
affects other interests besides their own. 

Laying up of Railway Locomotives.—It is stated to-day 
that, owing to the continued dislocation of traffic caused 
by the suspension of work at the blast furnaces in Lanark- 
shire and Ayrshire, the railway companies are likely to 
find it necessary to lay up a large part of the rolling stock 
and locomotives. This is certainly a very serious outlook 
for the men. 

The Coal Trade.—Business has been very steady during 
the week, with prices maintained in all departments. 
Generally speaking the workmen have been putting out 
more, but there is no appearance of any extra supplies 
upon the market. At the Clyde a full average of orders 
have been placed for next week, but tonnage is scarce, 
and rather more wagons are under load, causing these to 
become scarcer at the collieries. Main coal is quoted at 
9s. 6d. to 9s. Id. per ton f.o.b. ; and steam 11s. to 11s. 3d. 
at Queen’s Dock. The demand for works, other than 
smelting furnaces, is still good, with quotations firm. The 
following are to-day’s prices at Glasgow Harbour : 


F.o.b. per Ton. 


sa” &.*¢, 

Splint ote seis aoe 9 9to10 0 
ain coal aoe ae - o 6... 0 0 
Steam... sas ee ws i? 4 ,, a G6 


Ell ae a oe sé 10 6,00 
Ayrshire coal, 9s. 3d. to 9d. 6s. f.o.b. at Ayrshire ports. 


Last week’s shipments wereagain large. From all Scotch 
ports oy | amounted to well-nigh 140,000 tons, while for 
the year they now exceed 5,000,000 tons. 


More Shipbuilding Contracts.—Messrs. Scott and Co., 
Greenock, have just concluded a contract to build for 
Messrs. John Swive and Sons, of London, three steel 
screw steamers, each of about 2000 tons. These vessels, 
which are intended for the Eastern trade, will be supplied 
by the builders with powerful engines of the most ap- 
proved type. Messrs. Rankin and Blackmore, also of 
Greenock, have closed a contract to supply the Cale- 
donian Steam Packet Company with a handsome paddle 
steamer to be fitted with Rankin’s patent triple-expansion 
engines, similar in design to those which were so suc- 
cessful in the steamer Hygeia during the past summer. 
The hull will be built by Messrs. Russell and Co., 
Greenock and Port-Glasgow, and it is expected that the 
boat (which will be longer than the same company’s 
Marchioness of Breadalbane) will prove to be a notable 
addition to the company’s splendid fleet_of Clyde pas- 
senger steamers. Messrs. Rickmers, of Bremen, have 
placed an order for a large steel four-masted sailing 
vessel with the Grangemouth Dockyard Company, to be 
classed at Lloyd’s 100 A 1. 


Let of Highland Railway Contracts.—At a meeting of 
the directors of the Highland Railway Company, held 
yesterday, it was resolved to accept the following tenders 
for the new railway works, viz. : Strathdearn section of 
the Aviemore line, extending from Carrbridge to the 
River Findhorn, 8 miles, Messrs. Kennedy and Son, 
Partick, Glasgow, 76,625/.; Black Isle line, 134 miles 
long, Messrs. Ross and Son, the contractors for the Carr- 
bridge section of the Aviemore extension, 54,347/. ; Burg- 
head and Hopeman extension, 25 miles, Mr. George 
Perrie, Aberdeen, 8592/. It is stated that at yesterday’s 
meeting the directors passed a resolution authorising Sir 
John Fowler, Bart., and Mr. Murdo Paterson, the engi- 
neer of the company, to prepare meme for the viaducts to 
be constructed across the rivers Findhorn and Nairn in 
connection with the Aviemore line, and it it expected 
that contracts for these important works will shortly be 
invited. 

Institution of Engineers and Shipbuilders in Scotland.— 
The thirty-fourth session of this Institution was opened 
last night, when Mr. Eben. Kemp, President, delivered 
the introductory address, in the course of which he 
dwelt chiefly on his own experience in marine engineer- 
ing since the year 1852—as workman, draughtsman, 
manager, and employer, at Greenock, lasgow, 
Dundee, and again at Glasgow. He mentioned 
many interesting facts regarding the evolution of 
the engines and boilers of the most advanced type 
of the present day. Subsequently he presented 
medals ae premiums of ks to Professor Jamieson, 
Professor Jenkins, Mr. Andrew Brown, and Mr. 
Charles Lang on account of papers communicated by 
them to the Institution in session 1888-89. A paper on 
‘* Self-Adjusting Bearings for Machinery,” by Mr. D. B. 





Donald was subsequently read. Remarks were made on 
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it by Mr. Laidlaw, Professor Barr, and Mr. A. 8. Biggart; 
and the discussion was continued to next meeting. Durin 
the proceedings the President mentioned that the Counci 
of the Institution had that night elected four representa- 
tives of the Clyde shipbuilding and marine engineering 
interest to Lloyd’s Committee—Dr. A. C. Kirk, Mr. D. 
J. Dunlop, M. John Ward (Dumbarton), and Mr. 
John Inglis. The meeting approved of the selection. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Strike in the Sheffield Stove-Grate Trade.—The workmen 
of Messrs. Moorwood and Sons on Thursday last week de- 
cided to hand in the following notice: ‘‘ We the under- 
signed employés beg respectfully to give you seven days’ 
notice to cease being in your employ, in consequence of 
your having declined to give one of our members the 
10 per cent. advance applied for recently, and since having 
filled his place with a non-union man at a lower price 
than the member complained of. As members of a trades 
union, we cannot permit such distinction to be made, nor 
consent to work with knobsticks.” The notices expired 
on Saturday last, and the men (about 50) were paid off 
and are now on strike. 


The Coal Trade.—There is a rise in the house coal trade 
of this district, the severe weather having led to increased 
business. Prices are higher. A fair tonnage is being 
sent to London. For steam coal there is a very steady 
demand, as was expected, this being usually the last 
month of the export season, so far as the Baltic and other 
Russian ports are concerned. There is a large inquiry 
for gas coal, and the tonnage sent from this district is 
well maintained. Smudge meets fair inquiry, but values 
show no change. 


Important Decisions of the Yorkshire Miners’ Associa- 
tion.—On Monday a meeting of the Yorkshire Miners’ 
Council was held in the Co-operative Hall, Barnsley, 
when the following resolutions were passed: ‘‘ That this 
Council deprecates the action taken by the owners of 
the Nunnery Colliery with regard to the prosecutions for 
small coal being sent out among hard coal, and advises 
that the men be recommended to take into consideration 
the advisability of filling all kinds of coal.” ‘That we 
use every effort to obtain an eight hours’ day by legisla- 
tion, but if the same be not obtained before May 1, 1891, 
we give in our notices to obtain the same by organisa- 
tion.’ 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppDLEsBRouGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was only 
& moderate attendance on ’Change at the weekly iron 
market, and little business was done. Inquiries, how- 
ever, were rather more numerous than they have been of 
late, and the tone altogether was more cheerful. As a 
matter of fact, however, few merchants have much iron 
to dispose of, and makers of No. 3 Cleveland will not 
listen to quotations at present ruling for that quality. 
They are confident that the price will shortly advance, 
and as they are all pretty well supplied with orders they 
can afford to hold aloof for the present. Early yes- 
terday morning afew small odd parcels of No. 3 g.m.b. 
Cleveland pig iron were sold at 47s. 6d. for a 
f.o.b. delivery, and several buyers were quite willing to 
pay that price. Later in the day 47s. 9d. became the 
yeneral quotation of merchants, and some asked 48s. 
{any of the makers would not quote at all, and those 
who could be induced to name a price, asked at the least 
49s. for prompt No. 3. Middlesbrough warrants were 
steady, but next to no business was done in them. They 
closed 47s. 10d. cash buyers, but there were no sellers. 
To-day there was a slight further improvement. No. 3 
changed hands at 47s. 9d., but after 48s. was paid and 
there seemed to be more disposition to buy than has been 
noticeable for some time past. Middlesbrough warrants 
opened at 48s. and closed at 48s. 2d. cash buyers. The 
lower qualities of iron are hardly so firm as when we last 
reported, grey forge iron being said to have been sold at 
44s , but most sellers hold out for rather more. Hematite 
pig iron is rather easy. For makers’ mixed numbers of east 
coast brands 57s. 6d. is about the general price. 


Manufactured Iron and Steel.—Both these industries 
are rather quiet but steady. Few new orders are at pre- 
sent being booked, but producers, all of whom are fairly 
busy, are not at all inclined to reduce their quotatious. 
Common iron bars and ship angles are each 6/. and ship 
plates 6’. 5s.—less usual discount. Steel ship plates are 
61, 15s. and angles 6/. 10s.—less 25 per cent. Heavy steel 
rails are 5l. 2s. 6d. at works, 


Cleveland Miners’ Wages.—A deputation from the Cleve- 
land miners waited upon the Cleveland mineowners at 
Middlesbrough a day or two ago to discuss the question 
of wages. Mr. David Dale presided, and the proceedings 
were, as usual, private. The existing wages eement 
effected two months ago comes to an end on the Ist of 
November. The men ask for an advance of 10 per cent. 
to the end of the year. The mineowners said the con- 
dition of the iron trade was not such as to justify any in- 
crease whatever, and would rather have warranted the 
mineowners in seeking some reduction. The most that 
the employers would do was tv leave wages as they stood 
until the end of the present year. Various matters were 
referred to by the men as tending in their judgment to 
justify a rise of wages, the strike of Scotch blast furnace- 
men being instanced as likely to improve local matters, 
but this strike the mineowners said did not seem to have 
done much in such a direction as the price of iron in 
Cleveland remains practically the same as in August, 


when the last Cleveland wages settlement was come to. 
The deputation promised to report the result of their 
interview to the men in the district and to meet the 
mineowners again on Thursday, November 6, if there was 
anything further to say. 


The Strike of Engincers at Middlesbrough.—The engi- 
neers employed at Messrs. Bolckow, Vaughan, and Co.’s 
Eston and Middlesbrough works, who gave in their 
notices a little while ago demanding to be paid by the 
hour instead of by the day, have not yet come to asettle- 
ment with the employers. We understand that the 
works manager (Mr. F. Hilton) has expressed a willing- 
ness to grant the foregoing concession, but the men raised 
the question of overtime and asked to be paid at the 
rate of time and a quarter up to seven o’clock, and 
time and a half after that hour, which is the rate of remu- 
neration in some of the marine engineering works. This 
the employers would not agree to, and on Saturday the 
men both at Middlesbrough and Eston came out on strike. 
The representatives of the men have waited upon Mr. 
Hilton, and that gentleman said he was prepared to pay 
time and a quarter for all overtime. The deputation de- 
clined to accept the compromise, but it was agreed to 
interview Mr. Hilton again before long. At Middles- 
brough and Eston together some 900 men who were 
engaged in the engineering departments, are out on strike. 





NOTES FROM THE SOUTH-WEST. 

Barry and Cadoxton Water Works.—These works have 
just been brought into operation. The sinking of a well 
was commenced at Biglis in 1889, the contract having 
been entrusted to Messrs. J. Aird and Sons, of London. 
An abundant supply of water of excellent quality having 
been obtained in January, 1890, the inhabitants of 
Cadoxton and Barry were supplied by means of tem- 
porary pumps, pending the construction and erection of 
pumping engines. The engines are vertical, high-pres- 
sure, triple-expansion, direct-acting Worthington con- 
densing ones. They are in duplicate, and each is capable 
of pumping easily 200,000 gallons in twelve hours into the 
service reservoirs. The two boilers areof the single-flued 
Cornish type, with cross circulating tubes. From the well 
at Biglis a pumping main extends to the high ground at 
Pencoedtre, a distance of 14 miles, where temporar 
covered tanks receive the water, and thence it is distri- 
buted to Cadoxton, Barry Dock, and East Barry. At 
Pencoedtre a service reservoir, to contain 1,000,000 
gallons, is now ready for use. The level of the 
top water is 200 ft. above Ordnance datum. From 
this reservoir, called the ‘‘ Low-Level Reservoir,” all the 
lower parts of the entire district will be supplied. Ad- 
joining the public road from Stump Hall to Merthyr 
Dovan, another reservoir, to hold 100,000 gallons, has been 
constructed. This is designed to ey all the highest 
parts of the district. Its top water level is 308 ft. above 
Ordnance datum. Each of the reservoirs will be in electric 
communication with the pumping station at Biglis, and 
also with the company’s general offices. By this arrange- 
ment the height of water in each reservoir will be con- 
stantly indicated and the pumping will be regulated 
accordingly. About 20 miles of water mains have already 
been laid down. Mr. A. J. Williams acted as consulting 
engineer. The pumping engines and_boilers were sup- 
plied by Messrs. J. Simpson and Co., Limited, London. 


North Cornwall Railway.—The work of cutting the 
second section of the North Cornwall Railway from 
Launceston to Delabole commenced on Monday. A large 
number of navvies were set to work in a field on New 
Church’s Farm, owned by Mr. E. Coode, of Polapit, 
Tamar, and occupied by Mr. C. Sambells, about a quarter 
of a mile from the London and South-Western Railwa: 
station, Launceston. It is expected that the works will 
proceed rapidly. 


Water at Portland.—The Portland local board having 
applied to the Local Government Board for sanction to 
borrow 3628/. for the purchase of apparatus for cleaning, 
&c., Colonel Ducat, R.E., Local Government Board in- 
spector, has held an inquiry in respect of the application. 
From the statement of Mr. Webster, surveyor to the local 
board, it appeared that all the springs of water in the 
island did not yield more than 60,000 gallons per day in 
summer, or about 32,000 gallons per day all the year 
round; while the population, being more than 10,000, a 
supply of 200,000 gallons per day, or 20 gallons per head 
per day, was required. It was stated that people at For- 
tuneswell had to wait all night to get water because it ran 
so slowly from the wells. An offer had been made by the 
Weymouth Water Works Company to deliver water at 
the Ferry Bridge, a mile and a half from Portland for 6d. 
per 1000 gallons, and the inspector appeared to favour 
this solution of the difficulty. 


Cardiff.—More animation has been noted in the steam 
coal trade; the best qualities have been in fair demand at 
14s. 9d. to 15s. 3d. per ton, while dry coal has been selling 
at 14s. to 14s. 3d. per ton. As regards house coal, No. 3 
Rhondda has been in strong demand at 14s, 3d. per ton. 
The patent fuel trade has been moderately active at late 
rate. The demand for coke has slightly improved ; 
foundry qualities have made 23s., and furnace ditto 21s. 
per ton. 





LAUNCHES AND TRIAL TRIPS. 

THE steel screw steamer Herman Wedel Jarlsberg, built 
by Messrs. William Gray and Co., Limited, to the order 
of Messrs. J. Christensen and Co., of Bergen, Norway, 
went on her trial jig on Saturday, the 25th inst. The 
vessel takes Lloyd’s highest class, and is of the following 
dimensions : Length over all, 336 ft. ; breadth, 41 ft. 6in.; 
| depth, 24 ft.; and her deadweight capacity is over 








4500 tons. The engines, which developed on the trial 
1500 horse-power, are of the triple-expansion type, work- 
ing on three cranks, and are supplied by the Central 
Marine Engine Works. The cylinders are 24 in., 38 in., 
and 64 in, in diameter, and the stroke of all the pistons 
is 42in. Steam is supplied by two large steel boilers, 
working at a pressure of 160 lb. per squzre inch. With the 
bunker coals and ballast, the vessel had on board on the 
morning of the trial 1300 tons deadweight. On an hour’s 
run the vessel made a speed of over 12 knots per hour, the 
engines running with smoothness and regularity at a 
speed of 83 to 85 revolutions per minute. 





The official trial trip of the s.s. Innamincka, built by 
Messrs. Napier, Shanks, and Bell, Yoker, to the 
order of Messrs. Elder, Smith, and Co., London, on 
behalf of the Adelaide Steamship Company, Port Ade- 
laide, Australia, took place on Saturday, 25th inst. Her 
dimensions are 305 ft. by 40 ft. by 22 ft. 8 in.; tonnage, 
2500 tons ; class 100 A 1 at Lloyd’s; schooner rig. Accom- 
modation is provided for about 80 first-class passengers. 
The engines of the vessel are from the works of Messrs. 
Bow, M‘Lachlan, and Co., Paisley, and worked at a 

iston speed of 750 ft. per minute, the valve gear being 
orton’s patent. On trial on the measured mile a mean 
speed of over 14? knots was attained. 





On Monday, the 27th inst., there was launched, at the 
Elswick Shipyard of Sir W. G. Armstrong, Mitchell, and 
Co., the Sirius, a second-class cruiser for Her Majesty’s 
Navy. The following are the dimensions of the vessel : 
Length, 300 ft. ; breadth, 43 ft. 8 in. ; mean draught, 
17 ft. 6 in. ; displacement, 3600 tons; indicated horse- 
power, 9000; speed, 20 knots; coal supply, 400 tons; 
armament, two 6-in. rapid-firing guns, six 4} in. ditto, 
eight 6-pounder ditto, one 3-pounder ditto, one 9-pounder 
field and boat gun, four torpedo guns ; protective deck 
2 in. on slopes and 1 in. on flats, glacis armour-plate pro- 
tecting the oagne cylinders 5 in. thick. The vessel was 
designed by Mr. W. H. White, of the Admiralty. 





On Tuesday, the 28th inst., there was launched from 
the yard of the Tyne Iron Shipbuilding Company, 
Limited, of Willington Quay-on-Tyne, a steel screw 
steamer named Bawtry, built to the order of Messrs. 


Y | Sevewright, Bacon, and Co., of West Hartlepool, and of 


the following dimensions: Length, 290ft.; breadth, 38 ft.; 
depth, 22 ft. Gin. The engines, which will be supplied 
by the Wallsend Slipway and Engineering Company, 
Limited, have cylinders 214 in., 35 im., and 58 in. in dia- 
meter by 39 in. stroke, and the steam pressure is 160 Ib. 





Messrs. Fleming and Ferguson, shipbuilders and engi- 
neers, Paisley, launched on 28th October, a steel twin 
screw hopper dredger, David Davies, capable of raising 
1000 tons per hour from a depth of 35 ft., and having a 
carrying capacity of 1000 tons. Her dimensions are 
180 ft. by 38 ft. 6 in. by 15 ft. 2 in., and she is propelled 
by two sets of compound engines to indicate 1000 seo 
power. This dredger has been built to the order of the 
ee Dock and Railway Company, and is fitted with 
builders’ patent improved traversing gear, by which the 
bucket ladder can be projected in front of the hull, inde- 
pendent of main gearing, thus enabling the vessel at all 
times to cut her own flotation. 





On Tuesday, October 28, there was launched from the 
yard of the Sunderland eros pine. Company, Limited, 
a steel screw steamer named Aquetaine, built to the order 
of the Société Générale de Transports Maritimes & Vapeur 
of Marseilles. The dimensions are: Length between 
perpendiculars, 350 ft.; breadth extreme, 42 ft. 6 in.: 
depth moulded, 29 ft, ; she will take the highest class at 
both Lloyd’s and Bureau Veritas. There is accommoda- 
tion for twenty first-class and forty second-class pas- 
sengers, and 1200 emigrants. The engines, built by the 
North-Eastern Marine Engineering Company, Limited, 
at Wallsend-on-Tyne, have cylinders 28 in., 45 in., and 
73 in. by 48 in. stroke, steam being supplied by two large 
double-ended boilers with 7200 ft. of heating surface. 

On Wednesday, 29th inst., there was launched from 
the shipbuilding yard of Messrs. Robert Stephenson and 
Co., Limited, at Hebburn, a cargo and passenger steamer 
named Francisco, built to the order of Messrs. Thos. 
Wilson, Sons, and Co., of Hull, and intended for their 
Atlantic trade. The dimensions of the vessel are: 
Length, 382 ft.; breadth, 464 ft.; depth, 304 ft. She has 
been built to the highest class at Lloyd’s for both hull 
and machinery and will have a Board of Trade passenger 
certificate. The propelling machinery, of the triple-com- 
— type, has been constructed by Messrs. Robert 

tephenson and Co., Limited, Newcastle, of over 3000 
indicated horse-power. The cylinders are 314 in., 49 in., 
and 82 in. in diameter respectively, with a piston stroke 
of 54in. Steam is supplied from three double-ended 
boilers having a working pressure of 180 1b., and it is 
expected over 3000 indicated horse-power will be de- 
veloped. 


On Wednesday, October 29, Messrs. Edward Withy 
and Co. launched from their yard at Hartlepool a steel 
screw steamer named Zanzibar, built to the order of Mr. 
¥. Woods, London. She is 320 ft. inlength, with a large 
measurement and deadweight capacity, and built to the 
highest class at Lloyd’s. She will be fitted with triple- 
expansion engines by Messrs. W. Grey and Co., Limited, 
Central Marine Engine Works, West Hartlepool. 





Tue Unirep States Navy.—Contracts for vessels to 
be built for the United States Government by the Cramp 
Company foot up to 1,753,000/. 
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COMPOUND DIRECT-ACTING SELF- 
GOVERNING PUMPING ENGINE. 

THE pumping engine which we illustrate on page 520 
is of the compound jet condensing type. The cylinders 
are 162 in. and 33 in. in diameter by 48 in. stroke. 
The work to be done is to drive two 12 in. diameter 
by 36 in. stroke plunger pumps by means of balanced 
tee bobs and spear rods in the manner usually adopted 
in mine pumping. The total lift of water is 200 
metres (656 ft.), and the average speed 10 to 12 double 
strokes per minute. 

The —— feature about the engine is the valve 
es ‘his is of such a nature that the engine is per- 

ectly self-governing under all variations of load ; it is 

impossible by the removal of any fraction of the load 
or of the whole amount to make the engine perform 
more than the number of strokes per minute for which 
it is set at the time being. This result is attained by 
the aid of a cataract cylinder. This cylinder receives 
a backward and forward motion, equal to the travel of 
the slide valves, but in a direction opposite to that of 
the main piston ; this motion is imparted to it by the 
engine through a reducing lever and links. At the 
top of the cataract cylinder are tappet bosses which 
move the rod of the small valve on the top of the high- 
pressure cylinder; this valve admits steam to the 
pistons which work the slide valves of both high-pres- 
sure and low-pressure cylinders. 

The piston inside this cataract cylinder is secured to 
the a passing through both high-pressure and low- 
pressure valves, and when the engine is working at its 
normal speed the cylinder moves backwards and for- 
wards on this piston, the liquid in the cylinder passing 
from one end to the other through a port at the side 
and past the regulating valve. This valve can be set 
to give the required speed tothe main pistons. Should, 
however, a sudden diminution in the load occur, the 
piston-rod attempts to make a sudden leap forward, 
moving with it, but in an opposite direction, the 
cataract cylinder. This has the effect of shutting, or 
in some cases of reversing the slide valves on the two 
cylinders, since the resistance offered to the passage of 
the liquid from one end to the other of the cataract 
cylinder causes a pressure to be set up which moves 
the main valve-rod. 

The amount the main valves are moved depends on 
the intensity of this pressure ; if it is very great the 
valves are thrown over far enough to admit steam on 
the opposite side of main pistons. If slight, the motion 
is only sufticient to shut off the steam supply at one 
end, and to close the exhaust at the opposite end of 
cylinders. This action is most positive, as will be seen 
from the annexed diagram, which was taken when the 

Gy ks 16% & 33 x 48" stroke HP front. 
Full Steam 
4ytt Load 
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Speed 12 Strokes 
Steam 40 /bs 
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whole steam supply was on, and the load only one- 
tenth of the normal. Without the governing arrange- 
ment, and under such conditions, the pistons would 
have been through the end covers in an instant. The 
four steps on the diagram show, however, how the 
steam was cut off as ro by the cataract at four 
different points. The engine we illustrate was con- 
structed by Messrs. Hayward Tyler and Co., of 84 
and 85, Whitecross-street, London. 


WirkswortH Water Works.--The Local Board of 
Wirksworth have called in Mr. W’. H. Radford, C.E., 
of Nottingham, to report on the best method of increas- 
ing the supply of water. The springs supplying the pre- 
sent works have run down to 52,800 gallons per day ; and 
the Local Board wish to obtain an increased supply of 
from 24,000 to 36,000 gallons a day. 


Fig. 2. 




















CaTALocuE.—We have received from the Electrical 
Engineering Corporation, Limited, 68, Victoria-street, 
S.W. (formerly Messrs. J. G. Slatter and Co. and the 
United Electrical Engineering Company, Limited), a 
copy of their catalogue. It is a volume of considerable 
size, containing very full particulars, with illustrations, 
of the principal apparatus manufactured and sold by the 
company, including engines, dynamos, motors, arc, Jab- 


lochkoff, and incandescent lamps, electric tramcars, 
telpher lines, measuring instruments, and various fittings. 





MISCELLANEA. f 
Tue first meeting of the Michalmas term of the King’s 
College Engineering Society was held on October 21st 
last, when Mr. Stanford read his presidential address. 


The 1891 Exhibitionof the Bath and West and Southern 
Counties Society will be opened at Bath on Wednesday, 
June 3rd, and will close on Monday, June 8th. The 
secretary’s address is 4, Terrace-walk, Bath. 


The value has been sworn at 91,357/. of the personal 
estate in England and Scotland of the late Sir George 
Burns, of Wemyss Bay, Renfrewshire, one of the founders 
of the Cunard Steamship Company. 


The Russian Society of Steam Navigation and Com- 
merce is preparing for a considerable extension of its 
traffic on the Black Sea, where the number of the com- 
pany’s vessels will be increased. 


Mr. W. B. Esson will deliver his inaugural address as 
president of the Old Students’ Association of the City 
and Guilds of London Institute on Thursday, November 
6th, 1890, at 8 p.m. in Finsbury Technical College. The 
subject of his address will be ‘‘ Industrialism.” 


A special general meeting of the Manchester Ship Canal 
Company was held on Wednesday, when it was resolved 
to declare forfeited ten preference and 2143 ordinary 
shares, on which calls had not been paid, and to reissue 
new shares in lieu thereof. 

Messrs. John Brown and Co., Limited, of the Atlas 
Tron and Steel Works, Sheffield, have just received an 
order from the Dutch Government to supply 1000 tons of 
‘* Ellis ” compound armour for the armament of two new 
battle-ships about to be built by contract at Amsterdam. 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom, for the week ending 
October 19, amounted, on 16,2354 miles, to 1,419,600/., 
and for the corresponding period of 1889, on 16,130? miles, 
to 1,381,650/., an increase of 104? miles, or 0.6 per cent., 
and an increase of 37,9501., or 2.7 per cent. 


Her Majesty has been graciously pleased to command 
that the Government Institution, now known as the 
Normal School of Science and Royal School of Mines, 
shall in future be called the Royal College of Science, 
London. The students who pass out of college in mining 
and metallurgy will as hitherto be known as Associates of 
the Royal School of Mines. 


The report on the technological examinations of the 
City and Guilds of London Institute for the past year 
show that mechanical engineering was the most popular 
subject, 972 candidates entering for it, but of these no less 
than 701, or 72 per cent. failed. Electric lighting attracted 
256 candidates, and telegraphy 117. In iron and steel- 
making there were only 145 candidates, of which 23.4 
per cent. failed. 


Messrs. Donald Currie and Co.’s new royal mail steamer 
Dunottar Castle, on her first voyage to South Africa from 
Dartmouth, vid Lisbon and Madeira, arrived at Cape 
Town at noon yesterday. Her net steaming time from 
Dartmouth, 16 days 11 hours 54 minutes, is nearly 24 
hours better than any former record, the best previous 
outward age having been that of the same company’s 
steamer Roslin Castle in November last—17 days 10 hours 
15 minutes steaming time. Theusua: net passage to the 
Cape is about 19 days. 


A fresh rumour is afloat as to railways in China. 
Hitherto the only lines, which had been contemplated, 
was one between Pekin and Hankow, and _ an extension 
of the line between from Tientsin. These plans have now 
been tota}ly abandoned, and the Chinese, terrified at the 
idea of the projected Russian line across Siberia, pro 
to run a line through Manchuria almost due north of 
Tientsin. This line, if it is ever built, will be constructed 
mainly for military reasons, though doubtless it will at 
the same time greatly benefit the internal trade of the 
region passed through, 


Messrs. Mongenais, Bowin, and Co., agents for the 
French Transatlantic line at Montreal, state that the 
latter has submitted to the Dominion Government a 
tender to run weekly fast steamers between Havre and 
Quebec, calling either at pe or Southampton. The 
Transatlantic Company will undertake that their vessels 
shall make the voyage at the rate of 18 knots an hour, 
starting on and after May 1, 1893. If the tender is 
accepted the company will begin a fortnightly service of 
steamers in May, 1892. They are now building two 
vessels of 12,000 horse-power each. Halifax will be the 
winter port. It is reported that the company have depo- 
sited 100,000 dols. as guarantee. 


Commenting on the recent explosion of melinite at 
Bourges, whilst a chief artificer was lecturing on its use, 
the Moniteur Industriel regrets the haste with which the 
French Government have adopted this explosive, the 
more especially as other explosives quite as powerful as 
melinite and much safer could easily be obtained. The 
writer refers more particularly to explosives of the 
Sprengel type, in which two non-explosive constituents 
form a powerful explosive on being mixed, which mix- 
ture he suggests could be brought about by the opera- 
tion of firing the shell, up to which time the constituent 
could be kept in separate compartments of the projectile. 
In this way perfect safety could be obtained. 


The phenomenon of globular lighting was imitated, it 
will be remembered, by M. Planté with his secondary 
batteries. It has recently been shown by Herr von Lepel 
that this can also be done with statical electricity obtained 
from an influence machine. Two thin brass wire points 
from the poles of a powerful machine being held at a cer- 
tain distance from the opposite sides of an insulated plate 
of mica, ebonite, glass, or the like, there appear small red 





luminous balls which move about now quickly, now 
slowly, and are sometimes still. Even better eae were 
had with a glass or paper disc which had been sprayed 
with paraffin. Small particles of liquid or dust seem to 
be the carriers of the light. A sli cht air current makes 
the spherules disappear with a hissing noise. These 
spherules, the author remarks, are phenomena of weak 
tension, as an increase of tension gives a rose spark dis- 
charge. 

Some practical improvements in diving apparatus have 
been effected by M. Albert Marcelhacy, a French engi- 
neer. Instead of the heavy electric hand lamp hitherto 
used by divers, he affixes a light but powerful glow lamp 
on the top of the helmet, so that the diver’s hands are 
both at all times free for work. The lamp is connected 
by a conductor with a battery either on shore or ina 
vessel above, as the case may be. The next point is a 
new method of connecting the helmet with the dress 
without any loose parts, and this is effected by means of 
only one water-tight joint instead of two as in the ordi- 
nary dress. In the new method the upper part or collar 
of the india-rubber dress is gripped in between the lower 
rim of the helmet and the upper rim of the breastplate, 
and there held fast by gripping pieces attached to the 
breastplate. These improvements, which have been 
adopted in the French Navy, are being introduced in this 
country by Mr. R. Applegarth, of 11, Queen Victoria- 
street, London. The latter recalls Stone’s diving dress 
illustrated by us on page 396 of our last volume, and 
the former the arrangement shown by Mr. Applegarth 
at the Newcastle Exhibition (see ENGINEERING, vol. xliv., 
page 104), 

The engine trials of the new vessels at Portsmouth are 
at a standstill in consequence of the great boiler difti- 
culty. So many miscarriages have taken place recently 
owing to leaking tubes, that the Admiralty are evidently 
reluctant to authorise further trials being made under 
forced draught until the cause of the breakdowns has 
been ascertained and rectified. Induced draught has 
been suggested as a substitute for closed ee, but 
the comparative experiments with jinduced and forced 
draught upon the old Polyphemus boiler at Portsmouth 
have not, so far as they have yet proceeded, produced 
decisive results. In the mean time, the effect has been 
tried of reducing the number of tubes and securing in- 
creased vertical circulation of the water, while the funnels 
of the Barham and Vulcan have been considerably 
heightened (in the latter case by 20 ft.), for the purpose of 
securing better draught with a moderate air pressure. 
Many engineers are, however, of opinion that all the 
advantages attending forced draught could be secured by 
the simple expedient of giving a larger margin of boiler 
power. Such is the existing state of affairs that it is 
probable some of the new ships will be accepted on com- 
pleting their contract with natural draught. 


The official return of the imports and exports of the 
United States for the eight months ending with August 31 
have just arrived in this country. The valueof the goods 
imported free of duty for that period amounted to 
36,683,5701., and those dutiable to 73,295,400/., the total 
increase in value as compared with the average for the 
same periods during the previous five years being no 
less than 17,051,060/. The total value of the exports 
of domestic merchandise was 99,080,335/., an increase 
of 14,081,165/. over the average of the previous five 
years ; and of foreign merchandise, 1,520,166/., a decrese 
of 267,4507. The largest item of imports, 31.56 per 
cent. of the whole, are articles of food and live animals, 
the value of which is no less than 34,705,950/., this being 
followed by ‘‘articles in a crude condition, which enter into 
the various processes of domestic industry, ”22.21 per cent., 
the value of which is put at 24,425,599. Then comes 
“articles manufactured, ready for consumption,” 20.23 
per cent., the value of which is 20,252,080/. Besides 
these, articles of luxury amount to 15.02 per cent., and 
articles wholly or partly manufactured for use as materials 
in the manufactures and mechanical arts, to 10.98 per 
cent. Of the exports, 71.71 per cent. are agricultural 
aking manufactures, 20.17 per cent.; mining pro- * 

ucts, 2.82 per cent.; forest products, 4.14 per cent.; 
fishery products, 0.68 per cent.; and miscellaneous articles, 
0.48 per cent. 


A novel engineering work has just been completed at 
the Duddon estuary, on the Cumberland coast. For 
many years past a valuable hematite mine has been 
worked on thenorthern shores of this estuary, but at length 
the ore had ,been won, close to the margin of the sea, 
under which the bed of ore extended. To get at some 
of the ore underneath the sea bed, a barrier has been 
constructed, which excludes the sea from an area of 26 
acres, This barrier is just two-thirds of a mile in length, 
and for about one-half this length is fully 50 ft. in height 
from the bottom of the foundations to the top of the 
parapet. At high water of high spring tides there is a 
depth of rather more than 20 ft. against the seaward face 
of the work, but being exposed during south-westerly 
om to the full force of the waves sweeping up the 

rish Channel, banked by the Atlantic rollers, the 
sea at such times breaks with great violence against 
the new barrier, as was, of course, expected, and 
has been provided for in the structure just completed. 
The engineer of the work is Sir John Coode, and the 
contractors are the well-known firm of Messrs. Lucas and 
Aird. There is every reason to believe that the antici- 
pation of the directors and shareholders of being able to 
continue the working of the iron ore over a further period 
of twenty-five years may be realised, thus giving employ- 
ment during that time to about 1500 men. It is to be 
hoped that the company will be abundantly rewarded for 
the considerable expenditure they have incurred, and for 
the boldness which prompted them to face such a formid- 
able undertaking. 
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ample and indeed excessive rainfall; that in the 
central area, which retains the misnomer of the North- 
Western Provinces from days when the Punjab was 
beyond British ken, has drowned the summer crops 
and breached the railways around Lucknow with a 
severity heretofore almost unknown, and there, no 
doubt, many engineers have been far too hard at work 
to feel the enervating ennui of the season. 

For the Punjab side of India the monsoon prophet 
has fortunately made a very bad shot indeed, for, pre- 
mising that atmospheric conditions in the Arabian 
Gulf that were alike unknown and unknowable might 
modify his opinion, all the known indications pointed 
to so limited a rainfall on this side of India as would 
peremag produce a scarcity of food, if not a famine. 

uckily the Arabian Sea has turned up trumps, and 
there is every reason to expect such bumper wheat 
crops in the Punjab this winter aswill, at least, set atrest 
the momentous question of whether or no the recent 
rise in the exchange value of silver is going to destroy 
our trade, and reduce further extensions of railway 
enterprise on this side of India to what is abso- 
lutely necessary for military rather than com- 
mercial requirements. In India there is so much 
to do, so little private enterprise in the form of 
public works, and such endless demands on the public 
purse, that nothing which is not absolutely emergent 
ever gets done, and then, as almost matter of course, 
it is done in the most wasteful haste imaginable, or 
else on such a niggardly scale as to be obsolete almost 
as soon as complete. More than one notorious instance 
of reckless expenditure, or ew 4 designed and im- 
mgs 4 surveyed mountain railways, have already 
een mentioned in these papers, and the few hill station 
water works yet made, or designed, are not bad instances 
of cheeseparing and want of foresight. Sooner or later 
it is abundantly obvious that the water supply of towns 
that occupy the crests of hills, will have to be drawn 
from the valleys and pumped up, for gravitation 
supplies, at best precarious, can only be got from enor- 
mous distances within the hills. In Simla, the only 
hill station as yet regularly supplied, at least one-third 
of the inhabited area stands higher than the service 
reservoir, and even in the lower areas water is not laid 
on in the houses, but only to stand-pipes along the 
main lines of road, round which the native servants 
—— wait their turns to fill their pots and water 
ags during the few hours that the intermittent supply 
ison. After the monsoon once breaks the supply is 
more ample, but before it there is room to doubt if 
the resources of the reservoir, after extinguishing a 
moderate fire, would suffice for everybody’s breakfast 
coffee. 

In Murree, undeterred by Simla’s example, the 
project now offered for execution is only calculated 
to supply five gallons to each native, and seven 
to each European head, of the present population. 
This makes it evident that for sanitary purposes 
the existing spring must still be worked, and will 
still be liable to spread the contagion with which that 
beautiful and most accessible of all our hill sanitaria was 
threatened. 

For dwellers in the plains, however, there is no 
question that the ah oy which fans by day and 
night our fevered brows and alone makes European 
life endurable, is the engineering problem of the hot 
weather, but to give your readers an adequate account 
of this notable mechanism here, would exceed the 
limits of their patience. Railway engineers are be- 
gasing to learn some very curious things as to the 
vehaviour of steel both in rails and girders under 
the excessive heats of an Indian climate, but these also 
had better wait for further knowledge and a more 
favourable opportunity. 





INDUSTRIAL NOTES. 

‘* NOTWITHSTANDING the fact that qualified contra- 
dictions have appeared in various quarters, we are 
in a position to re-affirm the truth of the statement 
made in the J'imes of Tuesday last to the effect that 
inquiries have been set on foot with regard to the 

racticability of a general laying up of vessels in 
3ritish ports.” Such was the announcement in the 
Times of Thursday, following the original statement 
made in that paper. A careful inquiry into the facts 
of the case points either to the possibility of that 
course being adopted or attempted, or that some other 
action will be taken which will uchieve the same ends 
in another way. The two bodies which will have to 
bear the brunt of the battle, are the Sailors and 
Firemen’s Union and the Dockers’ Union, and through 
them the other unions recently established, whose 
members are either directly or indirectly connected 
with shipping and dock labour will be attacked. So 
ses is the consternation in the circles of the two 
eading unions involved in this action of the Shipping 
Federation, that each is bent on protecting itself against 
the proposed policy of the shipowners, whatever line 
of conduct may be ultimately decided upon. Mur- 
murings of recrimination are already heard, and hints 
have dropped of probable antagonism, in the event of 
astruggle. The public hear no more of the boastful 





invitations to embark in the contest on the part of the 
leaders of the men. Evidently they deem discretion 
to be the better part of valour. In the rank and file 
of the new unions there are indications of discontent, 
and of revolt. Those of the leaders who declared that 
they desired to promote discontent, have it to their 
hearts’ desire. If a struggle should unfortunately take 
place, we shall see the spectacle of retreat amountin 
to a rout, of disorganisation, disintegration, anc 
demoralisation, such as have not been seen in the ranks 
of labour since the year of 1866. 

The important lesson to be learnt by the dockers is 
that great battles cannot be won without the sinews 
of war. Those sinews were found for them, not by 
them, in their first fight. This cannot be done a 
second time. They boasted at the Trades Congress of 
having 56,000 members, this being the number repre- 
sented by Mr. B. Tillet, the general secretary. Mr. T. 
McCarthy and others represented another 56,000, or 
at least these numbers were given in the credentials 
under a union of another name. Two other delegates 
stated the numbers represented by them at 50,000. 
‘‘ John Burns, C. C.,” and Tom Mann discreetly 
shielded themselves behind the Amalgamated Society 
of Engineers, as being the best bond fide trade union 
in the country. Now with regard to finances, the 
Dockers’ Congress, recently held in London, published 
no balance sheet publicly to enable the public to 
arrive at a definite conclusion as to the disposal of the 
funds. But enough has oozed out to show that the 
finances are not in a flourishing condition. It would 
be interesting to know whether the actual funds in 
hand amount to half acrown per member. The funds 
of the Sailors and Firemen’s Union did not reach 2s. 6d. 
per member at the end of June last, if the figures 
stated as to members be at all approximately correct. 
If the union includes 50,000 men, which is 30,000 
below the official estimate, then the union boasts of 
2s. 6d. per member, not otherwise. Those figures 
may be ‘‘ brutal” in their sad significance, but they 
must be faced. A great industrial war, with only 
2s. 6d. per member as a reserve fund, cannot compete 
with a capital of eighty millions sterling, and it is 
madness to invite the contest. It is cruel and cowardly 
to lead men into a conflict which can only end in 
defeat, disaster, and distress. Any attempt to conceal 
these facts is dishonest, and any effort to misrepresent 
the real condition of things is fraudulent. The issues 
at stake are too serious to be trifled with, and conduct 
which will lead the breadwinners of thousands of 
homes into a condition of starvation, deserves the 
severest condemnation. 

On Monday next, November 3rd, will terminate the 
agreement made on November 4th, 1889, between the 
dock companies in London and the men in their em- 
ploy. The signing of the agreement was hailed with 
satisfaction by the general public in a way such as was 
never before evinced on behalf of the workers in any 
labour struggle. Its determination marks a new 
departure altogether in the conditions of employment 
at the docks, and the success of the new arrangement 
about to be entered upon will depend upon the man- 
ner in which the workers themselves carry out the 
new scheme, formulated by the directors. Thescheme 
is so liberal that it cannot fail to attract to the docks 
a sufficiency of workers for all practical purposes. 
The conditions are 24s, per week of 48 hours, with 
overtime at current rates, and in winter 21s. per week 
of 42 working hours. But the permanent labourers 
will, in addition, be entitled toa scale of pension unpre- 
cedented in this country or in the world, The pension 
pay commences after 15 years’ service with 6s. per 
week, and at the age of 55, after 25 years’ service, the 
pension begins at 7s. per week, increasing at the rate 
of Is. per week per year up to the age of 61, after 
completing 30 years’ service at the docks ; from which 
age to that of 65the increase is at the rate of 6d. peryear 
until the total amount reaches 12s. per week pension 
as long as the man lives. At the Victoria and Albert 
Docks the terms are a little different in some respects 
to those at the London and India Docks, but in each 
case the spirit of the Mansion House agreement is pre- 
served intact. The Dockers’ Union has apparently 
signified its acceptance of the altered conditions, 
except the one dispensing with the services of the 
representatives of the union to examine the tickets of 
those employed, in order to see that they are paying 
members of the union. Piecework is to be done direct, 
without the intervention of middlemen, if the terms 
and conditions can be agreed upon; if not, day- 
work will be done under the recognised foremen 
or officials at the docks. The dockers’ tanner is not 
in any way interfered with, eight hours as the normal 
working day is recognised, and extra for overtime is to 
be paid to the extra labourers engaged. 





Messrs. Allan Brothers, of 103, Leadenhall-street, 
London, have made a claim upon the Dockers’ Union 
for damages for 100/., in the shape of demurrage, in 
consequence of the delays in discharging the cargo 
of the Brazilian, througha strike. The firm, it appears, 
after their recent exposures of the ruinous delays, and 
the extraordinary extortions to which they had been 





subjected, made an agreement with the leaders of the 
Dockers’ Union for the men to resume work on a 
system of piece-work, and the men resumed work with 
the understanding that any dispute should be settled 
by arbitration. The men worked for three days, in no 
case after 5 p.m., and earned 22s., or 7s. 4d. per day. 
They then demanded 25 per cent. extra under the 
head of ‘‘ dust money,” thus making the rate of the 
working day 9s. 2d. This demand was referred to 
arbitration, as provided and agreed upon. The 
arbitrator decided against the men’s demand, except 
as to one hold, which was in their favour, and there- 
upon the men again struck work. It is for the delays 
thus caused that the firm have made a demand upon 
the Dockers’ Union for costs and damages incurred by 
the action of the members of the union. Subsequently 
the grain porters finished discharging the cargo and 
the stevedores made arrangements to work all Satur- 
day night and on Sunday, if necessary, in order that 
the cargo might be taken in for the vessel to sail by 
Monday morning’s tide for Montreal. The difficulty 
which ensued with the lightermen, as to overtime 
after six o’clock in the evening, was promptly acknow- 
ledged and met by the owners, and no further inter- 
ruption occurred. The firm pointed out in their letter 
that this was the second time since October 15 that 
the men had broken an agreement solemnly entered 
into on their behalf by the accredited officials of the 
union. The first strike was by the general cargo men, 
the second by the corn cargo men. No wonder that 
the shipowners declare that this system of interfer- 
ence is becoming intolerable, and that they must put 
a stop to it in some way. The only point is how 
this is to be done without inflicting injury upon those 
not responsible for it. 





The recent Southampton strike, and the conduct of 
the Dockers’ Union in repudiating responsibility and 
refusing support to the men during the dispute, has 
eventuated in the establishment of a Free Labour 
Association, consisting of masters and workmen. At 
the public mass meeting of masters and workmen 
to inaugurate the association, over 1000 dockers, 
labourers, and other workmen were present. The 
chairman of the dock company, Sir Stewart M‘Naugh- 
ton, presided. The resolution, which was unani- 
mously adopted, pledged the meeting to support the 
Free Labour Association, on the basis proposed in the 
rules, namely, that: (1) All workmen and employers 
of labour are eligible for membership ; (2) the Council 
of the Association to be composed of an equal number 
of employers and workmen, consisting of not less than 
twenty-two of each, to be chosen at the annual meet- 
ing ; (3) two committees are to be formed, one of 
workmen, the other of employers, each with a separate 
chairman and secretary, with joint meetings for con- 
sideration of questions and consultation. ‘The Asso- 
ciation binds itself to find workmen for the employers 
and work for the men respectively. The fundsare to 
be provided by the employers, the workmen to receive 
a ticket, a certificate of membership, free of charge. 
An accident and benevolent fund is to be established 
as soon as practicable. The weak point in this new 
association is the non-contribution to the funds by the 
workmen. Itis better toteach the men self-reliance 
than to encourage dependence. Rights involve corre- 
sponding duties and responsibilities. The recognition 
of this principle, and its enforcement on all occasions, 
will dignify labour, and make it amenable to disci- 
pline. All other methods have in them the seeds of 
decay. Free labour means self-reliance and self-help ; 
assisted labour means socialism, doing for the labourer . 
what he ought to do for himself. It is an insidious 
principle, carrying us no one knows whither, but 
always, like a vicious horse, kicking at inopportune 
moments, 





The condition of things begins to look serious at 
Cardiff. The secretary of the Sailors and Firemen’s 
Union seems to pace one that the tug of war will 
commence there, and that immediately. His telegram 
to the secretary of the North of England Sailors’ Union 
was, one would think, scarcely intended for publica- 
cation, yet here it is. Speaking with respect to the 
threatened lockout by the shipowners, Mr. J. H. Wilson, 
says: ‘‘ Things are beginning to look very serious 
allround, and next week I anticipate the struggle will 
commence in real earnest. I have just returned from 
Cardiff, and the boarding-house masters there, with 
the aid of the shipowners, are making terrible inroads 
on our men. Consequently it will be necessary to de- 
clare war, and once the ball is set rolling, there is no 
knowing where it will end, so I strongly advise you to 
be prepared.” This open telegram lets the cat out of 
A, The ease with which inroads can be made in 
the ranks of the union by boarding-house masters, augurs 
ill for the union. Yet the proposal is ‘* to declare 
war,” with a reserve fund of probably less than 2s. 6d. 
per man in the union, all told. The new unions seem 
to have a notion that the best mode of warfare is to 
commence attack without an adequate commissariat, 
simply because the other side threatens. Their leaders 
might study with advantage the history of the Franco- 
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German War, and note the haste of the Frenchmen to 
attack, with their confident assurance of success, and 
their speedy collapse at Sedan. Instead of declaring 
war at such a juncture prudent men would stand on 
the defensive, however good their cause might be. At 
Liverpool, and at Newcastle, there are indications of a 
— laying up of steamers, but the feeling seems to 

e that the port of London will commence the winter 
campaign. That extensive preparations are being made 
for a terrible struggle seem certain ; but probably the 
climbing down policy of the more arrogant of the 
workmen’s leaders, so conspicuous of late, may avert 
this great national disaster. 





The engineering trades of the country are singularly 
free from disputes with the employers, although they 
have had a few among themselves, and with other 
unions. One such has occurred between the boiler- 
makers and iron shipbuilders, referred to in the 
Notes of last week, with regard to angle-iron work. 
Another has arisen with respect to plumbers doing 
certain portions of work which the men in the local 
branch thought ought to be done by engineers. The 
Steam Engine Makers refuse to sanction strikes against 
other union men, on the plea of doing disputable work, 
provided the union rates of wages are paid. But there 
are rumours of a rather ugly dispute having arisen at 
Hull in connection with a section of the engineering 
trade on board vessels, where the men demanded an 
increase in rates from 5s. 6d. to 6s. per week with 
other conditions, which are deemed so exorbitant and 
outrageous that possibly the Shipping Federation 
might take umbrage and retaliate upon the entire 
engineering trades of the country. But an isolated 
case of this kindis rare; the calmer and more expe- 
rienced men at the head of the unions would certainly 
not sanction such extravagant claims. 





Throughout the Lancashire district the same indus- 
trial activity is maintained in the engineering branches 
of trade. In most cases the men are fully employed, 
and a good deal of overtime is being worked. It is 
said that the new orders on hand and the weight of 
work ahead is not equal to what it was twelvemonths 
ago ; but new orders are coming forward fairly well, 
so that the activity is likely to be continued for some 
time to come. The dispute in the Scotch iron trade 
does not appear to have greatly affected prices, or 
interfered with work ; it has, however, operated in 
the markets and upon speculators, not generally 
perhaps, to the latter’s advantage. 





In the Sheffield and Rotherham district the heavy 
trades, particularly, appear to be exceedingly good, and 
the workmen show no kind of wish to create complica- 
tions in the labour market which would interfere with 
the progress of industry. Some large orders for rail- 
way work of various kinds have been divided between 
local manufacturers by the Midland, North British, 
Glasgow, and South-Western Railway Companies, 
with evident satisfaction not only to the firms but to 
the workmen employed. There is also a fair demand 
for marine work and heavy forgings. There is no fall- 
ing off in the demand for materials, and a slight 
improvement in this respect might, and probably 
would, eventuate in an all-round advance in prices. 
Generally good prices are firm in most departments. 





In the Cleveland district the Amalgamated Society 
of Enginemen, Cranemen, and Boilermen have declared 
in favour of an eight hour day by Act of Parliament, 
and of making it a test question at all Parliamentary 
and municipal elections. But they also add that over- 
time must be abolished. The society also declare for 
a National Union and in favour of taking steps to bring 
about a National Federation of all trades. This society 
have a cash balance in hand of 282/., out of which they 
voted 10/. to the men now on strike in Scotland. 

The strike of blast furnacemen in Scotland con- 
tinues. The total amount required to pay the men 
10s. per week and for the children under 12 years of 
age ls. 6d. per week extra, is about 700/. per week. 
The delegates of the National Association of Blast 
Furnacemen have practically declared in favour of an 
eight hours’ scheme, and a sub-committee of three have 
been deputed to prepare it and submit the same to the 
men in each department for approval. The stoppage 
of the furnaces does not appear as yet to affect mate- 
rially the prices of iron, but stocks have been reduced 
by nearly one-third since January. 





The Cleveland miners have made a demand for an 
advance in wages of 10 per cent. When the deputa- 
tion waited upon the employers at Middlesbrough on 
Saturday last the demand was politely, but firmly, 
refused. 

There appears to be a probability of a strike among 
the miners in Somersetshire about the question of check- 
weighing. The employer at the Farrington Pit says 
that there is a check-weigher appointed by the men ; 





the latter, however, declare that this official is paid 
by the employer, and is consequently his servant. The 
men demand to have the power to appoint their own 
weigher, while the employer declares that he will not 
have two check-weighmen on the premises. Notices 
of a termination of contracts have been handed in. 

In Lancashire the miners’ interest was centred upon 
the Eccles election, especially in reference to the eight 
hour day. The miners claim the victory, on account 
of Mr. Roby declaring for an Eight Hour Bill for 
miners. 

In Notts Mr. Alderman Thomas Bayley, a colliery 
owner, has declared for the Eight Hours Bill, and has 
replied to Mr. Bradlaugh’s declarations on the subject. 
Could not Mr. Bayley and his men settle the matter at 
once by working an eight hour shift ? 

In the Yorkshire district the Eight Hour Bill is fast 
becoming the one question at Parliamentary and 
municipal elections. Some local disputes at Swaithe 
Main, Middleton, Cortonwood, and New Oakes have 
been settled; at the first-named there is to be an 
advance of 4d. per ton. At Darfield Main a strike 
against non-union men was contemplated, but the 
latter joined the union and averted a dispute. There 
is some friction at the Trystone Colliery, but no dis- 
pute at present. 

In Derbyshire the miners have declared against the 
sitting member on the eight hours’ question. Some 
local difficulties have had to be dealt with, some have 
been settled, some postponed, and others have to be 
balloted upon by the men concerned. 

In Scotland the miners are striving to force an ad- 
vance of 6d. per day, by working only four days per 
week, especially in Stirlingshire and parts of Lanark- 
shire. In Ayrshire and in the Lothians they work 
five days per week, but the Ayrshire men declare that 
their output is less for the five days than that of the 
other menin four. Insome districts there is a lockout 
in consequence of the policy of restriction, and a general 
lockout is threatened. 

In the Aberdare district, South Wales, eighty-two 
collieries have declared in favour of a general weekly 
holiday by a unanimous vote of the delegates repre- 
senting 55,719 working colliers, in the steam coal 
branch. But at Trebanog the house coal men have 
declared for an eight hours’ shift in preference to the 
weekly holiday. 

The Durham miners have voted 500/. to the men on 
strike in Australia, the amount to be sent through the 
Parliamentary Committee of the Trades Congress. 





The Australian strike seems to have collapsed, not- 
withstanding statements to the contrary. The execu- 
tive of the miners have applied for an unconditional 
resumption of work at Newcastle, Wallsend, and other 
districts. It is expected that all will be at work this 
week. The sailors are also applying for vacancies at 
the various companies. Mr. Cienion seems to have 
a doubtful part in the dispute, according to all accounts. 
His conduct is severely criticised by the officers of 
unions in this country more or less affected by the 
dispute. 





The Railway Servants’ Union are declaring against 
the proposal for an Act of Parliament day. Recognis- 
ing the difficulties of legal regulation, they are en- 
deavouring to influence the companies in favour of 
shorter hours in all cases, according to circumstances. 
In Scotland a proposal for a general strike is again 
mooted. General meetings of all railway men in 
Scotland are to take place on Sunday, November 29, 
to consider and decide upon the action to be taken. 





Wroveut [ron In THE INDIAN Market.—A writer in 
the Pioneer alludes to the rubbish that one finds in the 
Indian market under the name of wrought iron. N othing 
shows more clearly how materials are made to ‘‘ sell,” 
without any regard to their intrinsic quality, than the 
badness of some of the iron sold in India, ot- 
short, cold-short, laminated all over, incapable of bein 
worked at a moderate temperature and burning at a hig 
one, some of the bars that may be seen in this country 
are literally only fit to be buried, notwithstanding they 
bear excellent brands, and are cut to resemble Swedish, 
or any variety the purchaser likes.—Indian Engineer. 





ANTIPODEAN BrincE BurLpinc.—A departmental Board 
appointed by the New South Wales Minister for Public 
Works, nearly a year since, to consider the desirability of 
constructing new bridges to replace the present Pyrmont 
and Glebe Island bridges and of making a tramway to 
Balmain, has now furnished the minister with a lengthy 
report on the subject. The Board has decided in favour 
of the construction of a new bridge adjoining the present 
Pyrmont Bridge. The structure reconmended is an iron 
or steel superstructure on cast-iron cylinders, with a road- 
way 42 ft. in width, and two 12-ft. footpaths. There 
will be a clear waterway of 20 ft. at high water, and two 
opening swing spans of 60 ft. clear. The cost of the 
structure is estimated at 220,000/. With regard to the 
Glebe Island Bridge the Board recommends the construc- 
tion of a bridge close to the present one, of a character 
similar to the proposed Pyrmont Bridge, at a cost of 
140,000’; 
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It seems to be clear, then, that in all the elements re- 
quired to meet the increased demands of the world for 
iron and steel, the United States are abundantly equipped. 
But it is not enough to have adequate — of ore and 
fuel. They must be so situated as to be brought cheaply 
together at the place of production. This condition od 
recently formed the subject of an investigation by the 
Commissioner of Labour, the Hon. Carroll D. Wright, 
and his results, so far as published, serve to show that 
the assemblage of material ssa per ton of pig iron 
can be made with as little labour and expense, on the 
average, in this country as in any country of the world, 
Indeed, it may be asserted that in no other country can 
the quantity required for the production of 20,000,000 tons 
per annum & brought together so cheaply, if at all. 

The most remarkable fact in this connection is the con- 
stant reduction in the cost of transportation, which has 
been mainly accomplished by the extension and improve- 
ment of the railroad system of the country. It appears 
by the Table herewith appended that the average rate of 
freights on all classes of goods since 1882 has been reduced 
from 1.236 per ton per mile to .976 in 1889. 

The following statement, from Poor’s Manual, shows 
the volume of freight traffic on all the railroads of the 
United States during the eight years 1882-1889. 





Average 





A Tons Freight Average 
Years. | ‘Tens Freight | moved One Rate per | Haul per 
moved, | Mile Ton og Ton 
| } | Mile. : 
| tons miles cents | miles 
1882 | 360,490,375 39,302,209, 249 1.236 | 109.02 
1883 | 400,453,489 | 44,064,923,445 1.236 | 110.04 
1884 | 399,074,749 44,725,207,677 | 1.124 | 112.07 
1885 | 437,040,099 49,151,894,469 1.957 112.46 
1886 482,245,254 52,802,070,529 1.042 | 109.49 
1887 552,074,752 | 61,561,069,996 1.034 111.51 
1888 690,857,353 | 65,423,005,988 0.977 | 110.72 
1839 | 619,137,237 | 68,604,012,396 0.976 | 110.80 


| 
The rates on iron ore, coal, limestone, and pig iron are 
robably not more than one-half of the average rate, 
use they are raw materials of the lowest class. This 
showing, which compares most favourably with the rates 
on European railways, is the more remarkable because it 
is accomplished in the face of a higher rate of wages, thus 
indicating that other elements besides wages paid, enter 
into the determination of final cost, and must be taken 
into account by economists and lawmakers when they 
deal with the subject. The principal factor, however, in 
producing this desirable result has undoubtedly been the 
use of steel rails, due to the genius of Bessemer. His 
contribution to American prosperity will form the sub- 
ject of consideration in another place, but it would be less 
than justice if we failed to record here that among all the 
agencies which have produced the phenomenal develop 
ment of the United States during the last ten years, there 
is none which approaches in importance, or is so far-reach- 
ing in its influence, as the process which has enrolled the 
name of Sir Henry Bessemer among the great benefactors 
of mankind. 

But when the materials, the men, the money, and the 
skill have been brought together, it still remains to secure 
such harmony cf action between labour and capital as will 
insure steadiness of employment and continuity of opera- 
tions. The final answer to our inquiry as to the ability 
of the United States to supply the iron required for the 
continued progress of the country and the march of civili- 
sation throughout the world depends, therefore, upon the 
establishment and maintenance of friendly relations 
between the employers and employed engaged in the 
work of production. Otherwise, it is quite conceivable 
that no considerable addition can be made to the present 
annual product. Indeed, this consideration throws much 
light upon the fact that Great Britain, with abundance 
of fuel and with access to uate supplies of foreign 
ores, has not been able to maintain the product which was 
reached in 1882. We are thus brought face to face with 
the most serious problem of our age, because if we cannot 
increase our output, the growth of wealth, which now 
increases in a higher ratio than the increase of population 
and is necessary to the amelioration of social conditions, 
must become stationary. 

It cannot be denied that, throughout the world, the 
relations between capital and labour are far from satis- 
factory. They are undoubtedly undergoing a process of 
readjustment not unlike that which followed the abolition 
of serfdom at the close of the middle ages. During the pro- 
cess of evolution leading to a new era, there must _neces- 
sarily be unrest, agitation, sometimes violence, and gene- 
rally severe loss on both sides, to the great detriment of 
society at large. The solution, when it comes, must be 
based upon justice ; and it cannot come until public opinion 
is definitely made up as to the rights and duties of the 
contending parties, or until the contention shall cease to 
exist by the voluntary action of the combatants. Mean- 
while, the severity of the struggle may be greatly miti- 
gated, and the final outcome accelerated, if certain funda- 
mental principles which have been established by the ex- 
perience of mankind, are kept steadily in view, and 
rigorously applied as each new complication shall rise. 
While the propositions which I shall state may be dis- 
puted by extremists, I think they will be generally 
regarded as axioms ingrained in the very constitution of 
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human nature, and therefore to be accepted as standards 
of right and wrong to which all contentions may be 
referred. 

1. Individual liberty consists in the right of each 

rson to control his own life and to use the products of 

is labour in his own way, so long as he does not interfere 
with the equal rights of any other person. 

2. Individual liberty implies the right of two or more 

rsons to combine together and to use their property and 

aculties as they may see fit, so long as they do not inter- 
fere with the equal right of other individuals or combina- 
tions of individuals. 

3. As population grows, there will necessarily be inter- 
ferences among individuals and combinations of indivi- 
duals, which must be adjusted ; and hence the necessity 
for government and for tribunals whose judgment must 
be final. 

4. In countries where law expresses the will of the 
majority, and in which it can be amended as often as the 
majority may desire, there is no justification for resort to 
private or personal force in order to rectify wrongs, correct 
abuses, and maintain the rights of men. If the courts of 
justice have not adequate jurisdiction, it is the duty of 
the legislature which represents the public will, to suppl 
it, and all agitation should be directed to secure suc 
legislation ; and no man or set of men should be allowed 
to take the law into their own hands, to usurp the func- 
tions of the courts of justice, or to forestall the action of 
the legislature. 

Bearing these axioms in mind, the following conclusions 
may be submitted as incontrovertible: 

1. It is the equal right of employers and employés to 
make combinations among themselves respectively, or 
with each other to advance or reduce wages, or establish 
or resist legislation, which either or both may regard as 
essential, desirable, or objectionable. 

2. Neither party has the right to coerce the other into 
submission, except through the action of the courts or 
tribunals duly constituted to hear and decide upon 
causes of action submitted to them by either or both 
parties. 

3. The right of workmen to refrain from labour and 
the right of the employer to cease to employ are correla- 
tive rights; but noone has the right to compel any other 
workman to cease from labour, nor has the employer any 
right to lock out his workmen in order to compel submis- 
sion to obnoxious rules, 

4. Strikes and lockouts are therefore equally inde- 
fensible on the und of justice, and can only be 
tolerated in the absence of provisions for the submission 
of grievances to the adjudication of competent tribunals, 

5. No man has the right to compel another man to 
combine with him in any organisation, and when a man 
declines to combine it is a violation of right to refuse to 
work with him, and to deny him the means of earning a 
living. It is equally wrong for employers to black-list 
men, so that others will not give them employment. 

6. A boycott cannot be defended under any circum- 
stances whatever. It isin effect a declaration of private 
war, which is acrime of the Hatfield-McCoy class, to be 
stamped out by prompt and severe punishment. 

7. The claim of any body of men that under any cir- 
cumstances, they have the right to stop the operations of 
business by the issue of an order in the name of organised 
labour or associated capital, cannot be tolerated. When 
such an order is given in regard to any railway or any 
other means of communication, it is a direct assault upon 
the common weal; and the failure to arrest and punish 
the offenders thus usurping the executive functions of the 
State, and the judicial power of the courts, is proof of 
cowardice on the part of the public officials and of 
degeneracy in that public opinion, which excuses or per- 
mits the violation of the principle of the common law, that 
** not even the king can obstruct the highway.” 

And yet we live in a country and under a government 
professedly of law founded upon public opinion, in which 
all these abuses go unpunished. If they continue, dis- 
orders will increase, and capital will retire from business 
subject to such outrage and disturbance. 

he iron business, as now organised, is a field in which 
capital and labour are brought into direct and immediate 
contact. It requires the capital of at least 1000 dols. 
for each man employed. It has grown up under the 
wages system, in which one party hires the other at an 
agreed price, and all the risks and profits of the business 
are assumed by the owners. Under the modern system 
of industry, its operations are conducted on a scale of 
such magnitude as to require the association of capital in 
corporate organisations which have almost entirely super- 
seded private firms and ordinary partnerships. 

As a rule the workmen have formed unions for the 
care of their interests, and especially to secure a satis- 
factory rate of wages. The formation of such unions is 
alike a right and a duty; and so long as they confine 
themselves to the assertion of the rights and the care of 
the interests of their members, they are to be commended 
and encouraged. The employers, on the other hand, 
have also various associations for the protection of their 
own commercial interests, but no general organisation, 
so far as I am informed, for the regulation of wages. 
Both sides are now prepared for argument; and in this 
fact is to be found the starting point from which 
may be readily reached the ground of conciliation and 
arbitration, which ought to make strikes and lockouts a 
memory of the past, to be recalled as a warning and not 
asamenace. In England, which has taught us how to 
make iron and steel cheaply and well, the system of 
voluntary arbitration has been in operation since 1869 and 
has worked, in the main, in a manner satisfactory to both 
parties, and with decided advantage to the public. 
Official arbitration, under the law which was sed in 
1872, has not been found to be acceptable to either work- 
men or employers, and no case has ever arisen under the 





provisions of the law from which enthuiasts expected the 
most beneficent results. On the other hand, too much is 
not expected or attempted in the voluntary arbitrations, 
which have sufficed to settle most of the disputes of the 
last twenty years. 

It is admitted that the question of wages is funda- 
mental, and that it can only be solved by the equal repre- 
sentation of both sides, with an umpire, whose decision 
shall be final after the fullest submission and discussion 
of complete information as to costs, sales, and the condi- 
tion « g the trade. Attempts of either side to get the 
better of the other by tricks and misrepresentation have 
long since ceased, so that when a result is arrived at, the 
award of the arbitrator is accepted by both sides as a 
satisfactory solution. Here it is obvious that three fun- 
damental elements of conciliation have been evolved from 
the contentions which formerly resulted in strikes and 
lockouts. The right of combination on both sides is ad- 
mitted ; the mutual equality of both parties is conceded, 
and the right of both to be informed as to the actual con- 
dition of the business is acknowledged. 

In view of such an example, and of the advantage of 
avoiding conflicts damaging alike to employers and em- 
ployed, I am satisfied that we shall not be long in_adopt- 
ing a similar system of settling disputes by voluntary 
action, and that there will not be any disturbances serious 
enough to interfere with the rapid increase of product, 
which, as we have seen, is required by the progress of our 
country. 

It is manifest that this method of settlement involves 
publicity as to the profits of business. ere is un- 
doubtedly great reluctance and some ground of objection 
to the disclosure of cost and profits; but as a matter of 
fact, the transfer of business to large corporations has 
really made this information public property, and in the 
iron business there is no longer any pretence of conceal- 
ment, either from stockholders or competitors. Surely, 
then, there remains no valid reason for denying to the 
workmen the information necessary to enable them to 
formulate reasonable demands; and it is to the interest 
of the owners to give this information, inasmuch as the 
margin of profit on manufacturing operations is now 
narrowed down to the smallest limits consistent with a 
moderate return on the capital employed. There is so 
much misapprehension on this point in the public mind 
that Iam impelled to say that, in the great staples of 
trade, it is exceedingly difficult to get an adequate return 
for the capital employed, and the business is often con- 
ducted for long-continued periods on a basis which insures 
only wages for labour, without any return whatever for 
capital. Where large profits are realised, they are due 
either to the production of specialties covered by patents, 
or to the possession of raw material under exceedingly 
favourable conditions of cost or locality. 

There is no feature in the business more pronounced 
than the excessive competition which cuts down profits to 
@ minimum, and hence attempts have been made to con- 
trol product and prices, through combinations looking to 
the maintenance of standard prices, and, in some cases, 
by the reduction of the output. In the public mind such 
arrangements are confounded with trusts, which have 
been the subject of so much recent criticism and denuncia- 
tion. The objection to trusts is not to be found in the 
magnitude of their operations. This, in the modern 
development of industry, is unavoidable, and constitutes, 
in fact, an advantage to society by insuring lower prices 
and better quality, and to the workmen by providing the 
best appliances for labour and arrangements for the pre- 
servation of health and the increase of comfort. It is 
only when trusts attempt to create a monopoly and suc- 
ceed in destroying competition that they become injurious 
to the public welfare. It is extremely doubtful whether 
itis possible to maintain in this country an effective 
monopoly of any staple product of industry, but whether 
possible or not in other branches, the iron business is 
too widely diffused and is too vast in extent to admit any 
monopoly not sanctioned by law. The concentration of 
business, however, in special localities and the consolida- 
tion of interests in order to secure enactment of adminis- 
tration, is a public benefit. The greater the organisation 
and the larger the capital employed, the more certain it 
becomes that the business will be steadily prosecuted, 
thus avoiding the greatest evil under which workmen 
suffer—lack of constant employment. The principle of 
association developed in great industrial corporations is 
therefore altogether beneficial, and should have the 
hearty sympathy of the public and especially of the labour 
organisations. 

n any previous period of history such vast establish- 
ments might have been converted into devices for oppress- 
ing the workman and for, preying upon society by exces- 
sive prices ; but in the presence of powerful labour organi- 
sations, whose right to demand information and whose 
power to obtain justice is now conceded, no oppression is 
possible, and no exaction can be continued under the 
scrutiny of an omnipresent and omniscient journalism. 
Society has therefore nothing to fear from the growing 
tendency of workmen to form unions and of capital to 
centralisation in great industrial corporations. But 
society has a duty to perform in the enactment of legisla- 
tion which will Asad non these organisations by a clear 
definition of their respective rights and duties. 

Publicity, inspection, and discussion are the great safe- 
guards which the public can apply, in order to correct 
abuses and avoid conflicts on Teens losses. The 
discouraging feature of the time is that the legislative 
department has shown not merely indifference, but abject 
cowardice in dealing with the questions which from time 
to time uire the interpretation of the law. Some of 
the legislation which has been recently enacted is a posi- 
tive violation of the fundamental axioms which I have 
ventured to lay down and of the provisions of the Consti- 
tution in reference to the liberties of the citizens, which 


are quoted in the outset of this address ; but the greatest 
evil is the failure to legislate at all with reference to 
interferences which result in constant conflict, to the 
great injury of the public. What we need, therefore, is 
a recurrence to the well-settled principles of jurisprudence, 
a higher order of statesmanship, and the courage on the 
part of our public men to stand up for the right, though 
—— time it may involve the sacrifice of personal popu- 
arity. 

The course of procedure is clear. All organisations 
which avail themselves of the provisions of the law for the 
creation of corporations, Pani be required to report the 
result of their business and be open to the inspection and 
scrutiny of public officers apppointed for the purpose. 
This principle is already recognised and enforced with 
reference to savings and other banks, insurance and 
trust companies, and railway corporations. It has not 
yet been applied to industrial organisations ; but these 
now exist on so large a scale and employ so many men, 
disputes with whom affect the public convenience and 
interests so seriously, that every safeguard should be 
applied to prevent the disturbance and dislocation of in- 
dustry. Publicity as to profits and losses would at once 
remove the most serious cause of strikes, which often 
take place when it is impossible for the employer to con- 
cede the demands of his men, because his profits will not 
warrant the concession. With proper information the 
intelligence of the workmen may be relied upon not to 
make an issue which can only result in failure. 

Tt will not be necessary to give any compulsory power 
of rectification to the officers charged with the duty of 
inspection. No real abuses can survive the criticism of 
the press when they have been oe investigated by an 
impartial tribunal. No strike can then succeed, unless it 
is based upon an abuse recognised and reported as a posi- 
tive grievance by competent authority. All trade regu- 
lations and the rate of wages can then be safely left to 
voluntary agreement between the representatives of 
masters and men, sitting as equals on a board of concilia- 
tion, and presided over by an arbitrator who has the con- 
fidence of both. : 

Violations of the fundamental principles of society 
should be made crimes to be promptly punished. The 
legislature will readily respond to sound public sentiment 
in this respect ; and a stern enforcement of the law is the 
best security for peace and order. 

With industry under the control of great corporations 
endowed with adequate capital, with the workmen tho- 
roughly organised to protect their rights and advance 
their interests, with proper public inspection and publicity 
as to the conditions and results of the business, with legis- 
lation covering the grounds of conflict, and with the co-ope- 
ration of the judicial arm clearly expounding and steadily 
enforcing the law, it does not seem difficult to forecast 
the outcome of the evolution which is going on in the 
industrial world, and which seems to be full of promise 
and encouragement under the beneficent law which Edward 
Atkinson discovered, and which he and Robert Giffin 
have demonstrated, to wit: That labour is receiving a 
steadily increasing share of a steadily increasing product ; 
and that capital is receiving a steadily diminishing share 
of an increasing product, stillinsuring for it an adequate 
remuneration. 

More than fifty years ago John Stewart Mill laid down 
the proposition that when employers and employés had 
a common interest in the work, in the nature of a partner- 
ship, the means would exist of ‘‘ healing the oe 
and embittering feud between the class of employés an 
the class of capitalists.” Since these words were written 
the feud has widened and the conflicts have become more 
frequent and more intense. On the other hand, the 
work of educating both employers and workmen has been 
going on in a bitter school of experience. Various 
attempts have been made to get the two classes together 
on some basis of organisation which will make the remu- 
neration of each directly and visibly dependent upon 
the profits of business. “Under the existing system wages 
are necessarily paid out of profits in the last analysis 
but the rate and amount are not determined by the actual 
results from day to day. On the other hand, they con- 
stitute a prior lien upon the business, as well from 
necessity as now by law, and are thus exempt and 
guaranteed against the losses of the business. 4 

he workman, however, fails to perceive that he is thus 
dependent upon the profits in order to get wages, and 
that he has the preference over all other claims upon the 
product of the business. Hence the sense of personal 
interest is lacking, and the success of the enterprise forms 
no part of the workman’s current of thought. e has, in 
fact, nomeans of knowing the condition of the business, 
and his individuality is lost in the vast aggregation of 
energy which is combined in order to produce the results 
of modern industry. In England, it is notorious that the 
action of the trade unions has been exerted in the direc- 
tion of obliterating the individual to such an extent that 
special skill is rapidly declining, and in the finer grades 
of work it is almost impossible to find the experience 
required for the production of instruments of precision. 
This is a national evil of the tirst magnitude ; and its 
disastrous consequences are becoming more apparent to 
the intelligent workman whose reas to rise in 
life are thus abridged and destroyed. 


(Zo be continued.) 





TorPEDO DEFENCE.—A new system of torpedo defence 
has been dev'sed by M. Salmaic, a French engineer. It 
is a series of nets made of steel cable wire, } in. in dia- 
meter, and not only has it a high degree of resistance, 
but it possesses great flexibility. The whole apparatus for 
a large battle-ship will weigh about 40 tons. The nets 
are so arranged that they can be run out and extended by 





means of compressed air in about 20 seconds, 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888. 
The number of views given in the ification Drawings is stated 
in each case after the price ; boon none are mentioned, the 
Specification is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given tn italics. 
ies of Specifications ~-— > obtained at 38, Cursitor-street, 
hancery-Lane, E.C., et personally, or by letter, enclosing 
amount A _— and postage, addr to H. READER Lack, Esq. 
the advertisement of the acceptance of a complete spe- 
ci, ‘ton is, in each case, given after the abstract, unless 
been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete speci; v 
give notice at the Patent O, of opposition to the grant of a 

Patent on any of the grow mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


14,830. E. C. Mills, Manchester. Apparatus for 
Regulating and Controlling Steam Wngines. [8d. 
9 Figs.) September 20, 1889.—The object of this invention is to 
provide aregulating appliance, the rate of action of which, as well as 
amount, bears a definite ratio to the amount of departure of the 
engine from its normalspeed. Within a cylinder A works a piston 
B, the rod of which actuates the regulating nut on the governor 
rod. The cylinder has a valve ¢ 71, which in normal position closes 
all ports, but a departure in either direction admits steam to one 
or the other side of the piston. The valves i, i! are actuated by 


the governor, thus determining the direction of motion of the 


Fig. 1. 
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piston, and hence the corrective action. The cylinder is filled on 
the lower side of the piston with water. One of the ports leading 
to the valves is connected to a controlling valved in such a way 
that the water must pass it on its way to and from the lower end 
of the cylinder. A vessel C of somewhat greater capacity than 
that of the piston’s sweep is situated between the controlling 
valve andthe distributing valves, its object being to contain the 
water ejected from the cylinder and to return it thereto. When 
steam is admitted to the port leading to the lower end of the 
cylinder it acts upon the surface of the fluid in this vessel. The 
controlling valve determines the speed of the piston, and hence the 
rate of correction. (Accepted September 24, 1890). 


6692. T. Thornley, Bury, Lancs. Means for Pre- 
venting Smoke in Boiler Furnaces. [8d. 3 Figs. 
May 1, 1890.—According to this invention the admission of air at 
or beyond the bridge is so regulated that the maximum amount is 
admitted immediately upon stoking and is thereafter gradually 
cut off. A rack E is cut upon a slide H which is provided with a 
handle I by means of which the stoker upon stoking pulls the 




















slide and rack outwards, thus opening a damper D and admitting 
air from the ash-pit through the airway C in thebridge. The rack 
is dropped into gear with the teeth of a pinion F mounted on a 
shaft G which is prevented from rotating quickly by an escape 
motion. The weight of the damper rotates the shaft slowly and 
consequently the closing of the door is effected slowly. (Accepted 
September 24, 1890). 


11,233. C. Wells, J. Kemsley, and C. A.C. Tremeer, 
London. Steam and Vapour Engines Combined. 
(6d. 1 Fig.] July 18, 1890.~According to this invention the 
exhaust steam vaporises naphtha which is fed to a working 
cylinder. A is the steam boiler, B the engine, and C the ex- 


























haust. The exhaust steam is led to a vessel D from which it is 
returned to the condenser F through the pipe E. G is a coil con- 
taining the naphtha, the vapour from which is fed along the 
pipe H to the working cylinder I. The exhaust vapour is drawn 
from the cylinder through the coil J of a condenser and returned 
to the coil G. L is a vapour-tight chamber enclosing the vapour 





engine and provided with a flue M for carrying off any vapour 
which may accumulate in the chamber. The flue may be closed, 
in the event of the vapour becoming ignited, by a throttle valve 
N. (Accepted September 24, 1890). 


12,006. R. Fleck, Berlin, Germany. Metallic 
Packing for Pistons. [6d..7 Figs.) July 31, 1890.—The 
stuffing-box s is filled with conical rings a, al of compressible 
metal, such as lead. The upper and lower rings @ touch the rod 
r and the inside face of the stuffing-box. The rings a! between 
the rings @ are of smaller outside diameter, and are confined by a 
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stiff metallic pipe g fitting loosely in the stuffing-box. Ifthe gland 
is pressed down upon the rings a and al, the edges of the rings 
@ are pressed against the rod 7, and the face of the stuffing-box, 
while the edges of the rings a1 are pressed against the rod r and 
the face of the pipe g. he pipe g facilitates the removal of the 
rings a1 from the box if required. (Accepted September 24, 1890). 


ELECTRICAL APPARATUS. 


5474. H. Lyon and H. J. Leslie, London. Regu- 
lating and Controlling the Resistance of Electric 
Currents. (8d. 4 Figs.] April 10, 1890.—Each resistance cell 
consists of an earthenware pot A, in the bottom of which is placed 
a plate B of lead in the form of an inverted cone. To this plate is 
connected one of the terminal wires passing through a hole near 
the bottom of the pot. On the top of the pot is a bar Al having a 
central hole in which is a metallic ferrule bush E through which 








passes a spindle F carrying a second metallic plate B! in the form 
of an inverted cone to correspond with the plate in the bottom of 
the pot ; on the upper end of the spindle is a handwheel Fl. A 
screw thread is cut on the spindle, with which the end of a screw 
passes through the bush. The other terminal wire is connected 
to the bush, and thus to the spindle by springs. The pot is par- 
tially filled with liquid, and by raising or lowering the upper coned 
plate the resistance is increased or diminished. (Accepted Sep- 
tember 24, 1890). 


8800. W.P. Thompson, Liverpool. (J. Peral, Cadiz, 
Spain.) Electric Accumulators, (8d. 9 Figs.] June 7, 
1890.—Each plate is composed of an outer frame A of the metal 
and has a series of transverse ribs @ with a groove along each 
side. These grooves are opened out after the plate has been re- 
moved from the mould in which it has been cast by a double 
stamp so as to securely hold the paste within the recesses between 
the ribs. Smaller cross-ribs b, 6 connect the ribs a, a at right 
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angles, and the spaces between may again be subdivided by ribs 
c,c. The form of the ribs @ completely obviates the falling-off of 
the Frcs and together with the cross-ribs ¢ facilitate electrical 
conduction across the paste and afford stronger cohesion between 
the paste and the plate. The plates are cast with ears d at each 
side, so that the positive and negative may be united together by 
bars having slots corresponding to the ears. (Accepted September 
24, 1890). 

Syracuse, N.Y., U.S.A. 


11,465. M. W. Dewey, y 
Rivetting by the Aid of ectricity. [8d. 5 Figs.) 











July 22, Pg get omens he this process of rivetting, insulatin 
material I is interposed between the plates A, A! to be rivett 
together, the rivet R is inserted in the rivet holes, the plates are 





held together by metal blocks D, D! applied on each side, and the 
ends of the rivet are insulated from the blocks. A heating current 
is passed into one of the plates in the vicinity of the rivet, _- 
ing from this plate to and through the rivet to the other plate, 
and then from this plate inthe vicinity of the rivet, so as to unite 
the sides of the plate to the metal body of the rivet. Pressure is 
then applied to effect the union. (Accepted September 24, 1890). 
12,566. E. C. Russell, Boston, Mass., U.S.A. Elec- 
tric Arc Lamps. (8d. 4 Figs.) August 11, 1890.—This in- 
vention consists in the combination of a vertically moving and 
intermittently rotating disc carbon @ and a pencil carbon 
secured so as to stand vertically in the bottom of the lamp frame. 
When the space becomes too great the resistance causes the arma- 
ture lever c to vibrate, allowing the clutch cé to release the carbon- 





rod a> which drops, carrying with it the disc carbon, its journal, 

and the ratchet wheel a3, which is partly rotated by engaging 

with the teeth on the bar a7, bringing the edge of the disc near 

enough to the pencil carbon toformanarc. When this occurs the 

armature lever vibrates in the opposite direction, thereby causing 

we to re-engage the carbon-rod. (Accepted September 24, 
)). 


12,628. H. E. Fowler, New Haven, Conn., U.S.A. 
Welding Metals by Electricity, (8d. °3 Figs.) August 
12, 1890.— According to this method the parts to be welded are 
held in contact and an electric current is caused to traverse the 
joint. The electric current is then cut off and external heat and 
pressure are applied and the joint worked by rollers or hammers 
to completethe weld. The parts A, Alto be welded are held in 
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clamps, consisting of jaws B, B!, one of which is movable. The 
clamps are joined in an electric circuit by wires C, Cl which are 
connected to the respective poles of asource of electricity D. One 
of the clamps is adapted to slide on the base E to upset the parts 
and is — with a shifting lever F. G is a pipe for conveying 
gas to burners g, and H is a pipe by which a blast of air is directed 
through the burner, thereby causing the flame to impinge upon 
the work. (Accepted September 24, 1890). 


13,006. H. H. Lake, London. (EZ. Thompson, Lynn, 
Mass., U.S.A.) Welding or otherwise Wor ig Metals 
by Electricity. (8d. 18 Figs.) August 19, 1890.—The electric 
metal working apparatus comprises two clamps C, C! adapted to 
hold the metal between them, means for imparting movement to 
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one clamp towards the other so as to subject the work to end pres- 
sure while heated by the electric current passing through the 
work from one clamp to the other, and a metal swaging appa- 
ratue, the anvil A and tool D of which are arranged respectively 
at opposite sides of the line joining the clamps so as to engage the 
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work. The tool D moves in a frame F, F1 which guides it and 
causes it to come down squarely upon the work. (Accepted Septem- 
ber 24, 1890). : 


RAILWAY SIGNALLING APPARATUS. 


17,885. L. B. Stevens, London. Interlocking Ap- 
tus for Railways. (6d. 2 Figs.) November 9, 1889. 
—This invention relates to tappet locking apparatus, and the 
operation of a pair of ‘‘ starting” and “‘ advance starting signals” 
3 and 4 is as follows: Pulling over the tappet 3 the tooth f 
passss by the side of the low-level lock h, the bevel c on the side 
of the tappet striking the high-level lock e and causing it to 
slide so that the low-level lock A is set in a line with the tooth, 
and also causing the Y lock r to come foul of the line of the wide 





portion of the tappet 4, this Y lock being bevelled at 0 to allow 
tappet to rise over it, the bevelled projection q then forcing it 
down after it has passed over. Tappet 3 is then free to be 
replaced, and in so replacing it the tooth f raises it past the low- 
level lock when the projection on its uppermost side engaging with 
the cover of the locking trough forces tappet 3 down, where it 
stands locked until the tappet 4 has been replaced ; the bevel p 
engaging with bolt g and so taking off the lock set by tappet 3, 
and setting the lock normal again. (Accepted September 24, 1890). 

677. &. T. Dutton, Worcester. Bearings for 
s used for Operating Signals and Switches and 
other Railway Appliances. [6d. 9 Figs.) August 13, 




















1890.—The rod A is supported on a roller B without pivots or 
trunnions, which revolves along a raised rib C on the base of the 
rolier box D as the rod is moved. (Accepted September 24, 1890). 


MISCELLANEOUS. 
16,987. G. Rose, Glasgow. Oil Spray or Vapour 
Lamps. (87. 9 Figs.) October 28, 1889.—Compressed air is 


led to the top of an oil tank A which has in thecentre a stand tube 
D, the lowerend of which hasa solid piece E which is bored with 
two channels a,b, Into the channel a is screwed an oil supply 
pipe F which dips into the oil. Screwed into the channel b is an 
air supply pipe G which communicates with the air space of the 
tank A. The pipe G screws into a solid plate H forming the 
bottom of the lamp-head I. A T-piece K connects the stand tube 
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D and the piece H. The lamp-head consists of a casing L having 
adouble bottom L}, L2, the former having a nipple M. Oil is ad- 
mitted from the pipe D through the pipe N. The oil from the 
pipe N flows into the part L! and collects there, being sprayed by 
the air jet issuing from the nipple M. An air baffle O is supported 
over the top of the air pipe G. This causes the air to spread 
through the s between the heated parts L! and L? whereby 
the air is dried before passing to the nipple M. (Accepted Sep- 
tember 24, 1890). 

18,062. H. ¥Y. Castner, London. Process of Purify- 
ing the Anhydrous Double Chloride Compounds of 
Aluminium, (8d. 3 a November 12, 1889.—The process 
of purifying anhydrous double chloride cor:pounds of aluminium 
taini ¢ iron ists in first melting the crude chloride in a 
vessel A set in brickwork over a fireplace and provided with a tap 
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B by which the quantity to liquid flowing into a tank C! is regu- 
lated. This tank is fitted with a series of electrodes so arranged 
that the molten chloride flows regularly between the plates. Two 
other tanks C2 and C* are similarly fitted and are provided with 
overflow pipes F. While flowing through these tanks the chloride 
is subjected to the action of electric currents by which the iron 





















chlorides are decomposed and the metallic iron deposited on the 
cathodes H which are removed and cleaned. The carbon anodes 
E are renewed when worn. The current decreases in quantity in 
each successive tank. The material flowing into the tank D will 
be found practically pure. (Accepted September 17, 1890). 


18,101. G. Rose, Glasgow. Apparatus for Burn- 
g Hy bon or other Oils for Lighting and 
ses. (8d.17 Figs.] November 13, 1889.—A spray 

lamp according to this invention consists of a water tank A and an 
oil tank B strapped together at C. —. from the double tank 
is an oil-well burner D provided with a flange D1 to which is 
secured the combustion-box E. A coil F generates steam, and is 
supplied with water from the tank A by a pipeF'!. Oil is supplied 
from the tank B to the burner by a pipe G. The steam generated 
in the coil F is conducted to the steam chamber F? of the burner 
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by a pipe F3 to which is connected a pipe H, which conducts to 
the water tank A, some of the steam thus creating a pressure in the 
tank. An automatic water supply regulating valve I consists of a 
casing I) in which works a piston I?. The piston I4 has stops I9 and 
passes through a slot in the handle of the stop-cock I8, To keep 
the piston I? normally closed against its seat, a spiral spring is 
provided. On the pressure in the tank becoming great, the 
iston I2 is forced outwards and the piston-rod traverses the 
andle I7 cutting off the water supply to the coil. On the pres- 
sure falling the spring forces back the piston to its original posi- 
tion water being again supplied. (Accepted September 24, 1890). 


7037. E. Stern, Philadelphia, Penn., U.S.A. Shells 
or Projectiles for Use with Dynamite or other High 
Explosive, (8d. 24 Figs.) May 6, 1890.—A hollow plunger is 
fitted to the breech end of a chamber B containing air or gas and 
adapted to slide in the chamber B. The forward end of the piston 
has in its periphery movable plugs D, which enter grooves E in 
wall cf the chamber B and are forced thereinto by the springs F, 
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whereby when the parts are in their normal position the piston is 
prevented from separating from the shell. Ports are provided to 
assist in seating the plugs in the grooves. On being fired from a 
gun the piston C is impelled into the chamber B and the gas 
therein being compressed forms a cushion. The gas is allowed to 
escape gradually from the chamber B into the chamber C!. 
Catches K lock the piston to the shell by engaging with the 
shoulder L, after it has been fired. (Accepted September 24, 1890). 


9592. G.F.McCleane, Allegheny, Penn., and W. M. 
Faber, Pittsburg, Penn., U.S.A. Cranes for Use in 
Mills. [8d. 9 Figs.] June 20, 1890.—In the operation of charg- 
ing and withdrawing metal the pays are introduced into the 
furnace by turning the crane mast and then projecting the buggy 
27 and peel by means of the cylinder 24. To grasp a metal pile 
the jaws 30 are opened by means of the cylinder 34, the jib is 
lowered so as to bring the parts b of the jaws on opposite sides of 








the metal. The jaws are then closed, the bevelled lips ing 
beneath the pile. A top bar 28 prevents the pile from tipping and 
upsetting. e metal is lifted by raising the jib of the crane and 
then conveyed to any place within the sweep of the crane by turn- 
ing the latter or moving the trolly 22 along the jib. The piece is 
then released by reversing the cylinder 34, and thus opening the 
gripper jaws. The bar 28 is somewhat downwardly inclined. (Ac- 
cepted September 24, 1890). 


8843. E. Muller Soe. Apparatus for Nitrify- 
Cotton, Cellulose, Straw, and similar Material. 

(6d. 2 Figs.) June7, 1890.—The apparatus consists of a recep- 
tacle Ahaving a sieve bottom S, and adapted to be cooled by a 
cooling vessel B, an acid reservoir C communicating with the 
bottom of the nitrifying receptacle, and a vacuum producer, 
adapted through a suitable connection to draw the acid from the 





nitrified product contained in A by suction into the reservoir C 





for the -— of eliminating the acid and acid vapours from the 
product. (Accepted September 24, 1890). 


11,224, P. Tarda, Barcelona, Spain. Meters for 
Water or other Liquids. (8d. 3 Figs.) July 18, 1890.—In 
a water meter according to this invention the distributor con- 
sists of a cylinder L L!, with walls perforated with three circular 
series of holes M, N, O, having in its interior two ristons 
arranged on the same rod RR! and separated at a distance so that 
two series of holes are always in communicaticn with the space 
between the cylinders so that the liquid arriving through the 





central series leaves by the upper or lower series accord- 
ing tothe position of the pistons to pass to the upper or lower 
part of the measuring cylinder. Two distributing cylinders are 
combined with two measuring cylinders D, D1, whereby the piston- 
rod of each cylinder D, D! receiving its motion by the pressure of 
the water, transmits movement to the piston of the distributor in 
relation therewith, whereby the water is distributed to the other 
measuring cylinder. (Accepted September 24, 1890). 


12,620. R. W. Moffet, Denver, Col., U.S.A. Bearing 
for Shafts. [6d. 4 Figs.] August 12, 1890.—The main journal 
2 is encased in a journal-box 3. A seriesof antifriction rollers are 
interposed between this journal-box and its journal, the spindles 
6 of the rollers being mounted in a retaining ring 5. To obviate 
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friction between the rollers and their spindles the ends of the 
former are provided with a cup-shaped cavity which forms a seat 
for a series of balls 8 surrounding the spindle of greater diameter 
than the depth of the cavity. The end thrust of the retaining 
ring itself against the end of the journal-box is taken up by the 
balls 9. (Accepted September 24, 1890). 


12,860. J.T. Key, London. Process of and ° 
ratus for the ufacture of Gas. [8d. 10 Figs.) 
August 16, 1890.—Solid carbonaceous fuel is thrown into the 
hopper c, which is kept about half full. From thence it is supplied 
in regular definite quantities by a supply drum d to the producer. 
The coke is similarly withdrawn from the producer, and at the 
same time crushed by a delivery drum fas it revolves, partly im- 





mersed in water, between the side plates h, and then thrown 
down into the water-sealed tank g and is quenched. It is after- 
wards raked up the sloping side g!. Air or steam requisite for 
the production of the gas is admitted through the hollow axle jl 
into the interior of the drum jf, and thence through the holes 0 
into the producer. The gas produced passes off through the 
outlet pipe u. (Accepted September 24, 1890). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the Ba time, and 
reports of trials of patent law cases in the United may be 
consulted, gratis, at the cffices of Encivasrine, 85 and 36, . 
street, Strand. 
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THE UTILISATION OF NIAGARA. 
No. V. 

Tue work before the International Niagara Com- 
mission, as above mentioned, will practically begin 
after January 1, 1891, at which time the plans 
proposed by those engineers and engineering firms 
who are studying the problem, will be laid before it. 
Such meetings as have been already held in London 
related only to the consideration of the persons 
who should be asked to study the problem ; first, 
on the lines indicated how to develop the power to 
the best advantage, and secondly, how to distribute 
and utilise the power so created. 

The president of the company, Mr. Edward 
D. Adams, accompanied by Dr. Coleman Sellers, 
about the beginning of June last, visited water 
powers and engineering establishments in Switzer- 
land and in France; while, later, Mr. Francis 
Lynde Stetson, the vice-president of the Cataract 
Construction Company, accompanied by Mr. John 
Bogart, State engineer of the State of New York, 
U.S.A., a consulting engineer of the company, as 
already explained, went not only over the same 
ground as that traversed by Mr. Adams and Dr. 
Coleman Sellers, but visited some places not seen 
by them. The account of this visit as given to us 
is instructive. Among such places was the very 
interesting electrical installation accomplished by 
Mr. A. Hillairet, at Domene, Isére. 

At this place a paper mill that did not pay when 
driven by steam—coal being high—has been profit- 
ably carried on for more than one year. <A water 
power was created in the mountains, at a distance 
of 5 kilometres, in a country so rough and inacces- 
sible as to be reached with difficulty in summer, 
and in winter not to be reached at all except by 
voice over the telephone wire. Cut off from access 
as it is for many months of the year, and subjected 
to violent storms, this installation has given such 
satisfaction as to induce the owner to contemplate 
its extension for other users of power than himself. 
His experience leads him to the conclusion that he 
can profitably rent power so brought from the 
mountains for 2/. per annum per horse-power. 

The water-wheel yields 300 horse-power at 240 
revolutions per minute. The electric motor at the 
mill, distant 5 kilometres, yields 200 horse-power, 
with a maximum electromotive force of 2850 volts, 
the maximum intensity being 70 ampéres. 

Resistance total of the line 6.829 ohms 
Electric efficiency ... vy ... 83 per cent. 
The mechanical efficieney being 

fully as A es iss 

‘*So far as concerns actual accomplishments, it 
is probable that there is no place in which the 
conditions more nearly resemble the Niagara pro- 
blem than this of Mr. Hillairet’s, at Domene.” 

With this example we may class that at Oyonnax 
in the Jura Mountains, in the department of Ain, 
where there is a variety of small industries ; the 
principal one being the manufacture of silk, the 
smaller ones the production of tortoise-shell combs 
and other lighter articles, in which perhaps not 
more than two or three horse-power are em- 
ployed for the running of small saws and polishers. 
The power for these various simple industries 
is derived from turbines which receive the flow 
of the Ain River at Charmines, distant, in a 
direct line, 74 kilometres from the point where 
the power is employed. The turbines are those 
of Messrs. Weibel, Briquet, and Co.; the electrical 
system is that of Cuénod, Sautter, and Co. 

The especial interest attaching to the use of 
electricity at Oyonnax is the extraordinary facility 
with which the power can be distributed to very 
small uses under conditions in which it would be 
absolutely impossible to employ any other method 
of transmission, except possibly the pneumatic 
system. 

Another mode of transmitting power developed 
from the flow of water, is by the use of wire ropes. 
Of these, Mr. Stetson and Mr. Bogart saw five 
instances : 

(a) Schaffhausen. 

(b) Winterthur. 

(c) Zurich. 

(d) Fribourg. 

(e) Bellegarde. 

All of these instances may be grouped together, 
as they represent substantially the same influence, 
viz., the effect of the installation under Mr. Moser 
and Professor Amsler-Laffon at Schaffhausen in 
about 1870. Thus we see that Messrs. J.J. Rieter 
and Co., at Winterthur, having furnished the 
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wheels at Schaffhausen, employed the transmission 
themselves at Winterthur, and again they furnished 
the wheels at Bellegarde, where the wire rope trans- 
mission is employed to the greatest distance of any 
of these examples. In every one of these places, 
except Bellegarde, it was stated that if the work 
were to be done to-day, they would not use wire 
rope, but would use electricity. The objection to 
wire rope was most definitely stated at Schaffhausen, 
where the Spinning Company are now replacing 
it with electricity on account of the unevenness 
and inequality of the delivery of the power, 
especially when influenced by frost or by cold 
weather ; that is, there is frequently a slipping 
of the rope on the wheels, which is disastrous to 
work requiring continuous power. This was the 
special point of objection which led to the substi- 
tution of electric transmission for wire transmission 
now going on at Schaffhausen. No such complaint 
was made at Bellegarde. The distance for which 
power is transmitted at Bellegarde, is considerably 
greater than that which was seen at any other place. 
It is conceded that 100 horse-power is about all 
that can be transmitted by each cable used, and 
single cables are in general use. 

In many particulars, this installation is very 
instructive with reference to the Niagara project. 
In the first place, there is a considerable tunnel 
bored through the rocks from the point at which 
the water is taken, to the point at which it is 
delivered to the wheel ; thus it is an ordinary mill- 
race, and not a tail-race as proposed in the Cataract 
Company’s tunnel. It isnot a lined tunnel, and no 
difficulty seems to have resulted in its use. There 
was no means of determining exactly the velocity 
in the tunnel, but Mr. Stetson and Mr. Bogart had 
a most instructive experiment in ascertaining the 
flow of the river through the gorge immediately ad- 
joining the tunnel, the rock being limestone, and 
not a shale according to the local description, and 
yet in many places they considered it far inferior in 
stability to the Niagara slate, or so called shale. 
Together with Mr. Monnot, the director of the 
works, they made careful observation of the flow of 
the stream, throwing in chips, measuring distances 
from point to point, and concluded ‘‘ that the flow 
of the stream here was about 20 ft. a second, being 
about two-thirds of that in the Niagara tunnel ; if it 
is made of such grade as to coincide with its required 
hydraulic slope. This rapid flow projects against the 
opposing angles of the rock in every direction, and 
they were quite interested to see that the effect of 
the flow was not to split off the rock, but to round 
off the angles that were opposed, the fluid yielding 
to the solid rather than the solid yielding to the 
fluid. A further phenomena was to be seen; 
directly at this point, where the Rhone is con- 
tracted from a great width above, to a width of not 
over 50 ft. the water has found its way, not by 
wearing away the sides, but by wearing away the 
bottom, so that the place is now called ‘ La Perte 
du Rhone,’ and at low stream in winter, no water 
whatever is visible in the gorge, the river having 
worn its way 50 ft. below its original bed, to adepth 
that has never yet been ascertained.” 

The original turbines of Messrs. Rieter were 
found to be in excellent condition, and the wheels 
from which the power is distributed by means of 
the cable, stand in the open air with merely a 
shed for their protection, showing that no elaborate 
structure is needed in case this mode of distri- 
buting power should be adopted by the Cataract 
Construction Company. The conditions of the 
temperature they say are not essentially different 
from those which prevail at Niagara, snow and 
frost being found here every winter. 

As bearing on the problem of transmitting power, 
after Messrs. Bogart and Stetson returned from 
Switzerland, a visit was paid by them, accompanied 
by Professor Unwin and Dr. Coleman Sellers, who 
met Mr. John Sturgeon and Professor Arnold 
Lupton, to Birmingham to see the compressed air 
system as designed by Mr. John Sturgeon. As 
showing how the pneumatic transmission lends 
itself to conveniently supplying the requirements of 
industry, notes were taken of the introduction of 
the system into one large manufacturing establish- 
ment, wholly supplanting steam and yet operating 
the existing steam engines. The air, after passing 
the meter, was carried through the tubing of an old 
Perkens boiler heated by a small furnace in which 
coke was burned. Through this heater it was 
carried by unjacketted pipes to engines conveniently 
situated in relation to the machinery. In Birming- 
ham, in the municipal section supplied by the 





pneumatic system, many quite extensive industries 
are carried on in what were formerly dwelling- 
houses, these buildings being in no way adapted to 
economic transmission of power from one engine. 
In the case mentioned, line shafting had until 
recently been used in transmission, at very con- 
siderable loss of power. These transmitting lines 
have been abandoned and, in place thereof, ordi- 
nary steam engines of from 40 horse-power down to 
some of not over one or two horse-power, located 
near to the machinery, are driven by compressed 
air ; the exhaust, owing to the reheating, escaping 
above the temperature of the atmosphere; the 
engines working with a cleanliness that seemed 
strongly in contrast to the machines driven by the 
engine. Foundry cupolas were blown by com- 
pressed air acting in jets on the injector plan, to 
carry in the required volume of free air; and in the 
same way a number of smithy fires were blown by 
jet blowers. An oven for the japanning process was 
being erected to be operated by the compressed air. 
In this place all mechanical operations were carried 
on by air at 45 lb. pressure, supplied from the 
company’s mains, to the entire satisfaction of the 
owner of the establishment. 

The pneumatic system, as also the electric system 
of transmission, gives work with no troublesome 
residuary to dispose of. When water is used to 
convey power, it is sometimes difficult of disposal 
after use. It calls for a double system, pipes for 
the water and sewage facilities to carry it off after 
use. Air and electricity have no such waste pro- 
duct to be disposed of, 

In close comparison with the ill-constructed 
buildings rendered convenient by the pneumatic 
system, we would call attention to the well-arranged 
and carefully designed workshops of the Maschinen- 
fabrik-Oerlikon. Here electricity generated by 
means of steam engines at a central station, is con- 
veyed to each shop where electric motors take the 
place of the air-driven engines as at Birmingham, 
and the change of power into electricity and its 
transmission by wire, is claimed as cheaper than 
transmission by shafts, even when the buildings 
are admirably located for transmission by shafting. 
In Chester, note was made of steam hammers 
driven by compressed air in preference to driving 
them by steam taken direct from the boiler. Forthis 
several advantages are claimed: There is no water 
of condensation; the hammer can be put in opera- 
tion at any moment without any blowing through 
to heat up; packing with the minimum of lubri- 
cation lasts longer, and there is a remarkable degree 
of cleanliness in the machine and its working. 

We have a note from Dr. Coleman Sellers in 
reference to some of the large steam hammers built 
while he was engineer and member of the firm of 
Wm. Sellers and Co., to the effect that it was their 
habit to furnish no oil cups or other oiling devices 
with their steam hammers, preferring on their own 
practice when steam is carried at say 70 1b. pressure 
per square inch, to limit the lubrication to solid 
fresh tallow applied to the hot piston-rod only from 
time totime. He speaks of having seen valve gears 
returned for repairs from steel works, when oil cups 
had been applied by the users, and where the valve 
rods and valve yokes were eaten away by the fatty 
acids introduced by the oil-cup method of lubrica- 
ting. When warm compressed air can be applied in 
place of steam in steam hammers, some of the 
troubles incident to the use of steam are avoided. 

Compressed air on the Popp system has enabled 
industries requiring power to be conducted in the 
heart of Paris, where the municipal regulations are 
all adverse to steam. The success achieved by M. 
Popp with his compressed air system in Paris, and 
the Birmingham example, will insure careful con- 
sideration of the pneumatic system in compariscn 
with what can be done by electricity. 








SHIPYARD MACHINE TOOLS. 
(Continued fom page 444.) 
PLaTE-PLANING MACHINES. 

Tue planing of the edges of ship-plates is a prac- 
tice of comparatively recent introduction. Many 
good vessels were built, and are still afloat, in 
whose hulls the plates were put together without 
edge planing. So long as these were joined to- 
gether by simply overlapping their edges, there 
seemed to be little need for the edges being mada 
very straight or smooth. The plates were put on 
with their edges simply as they came from the 
shearing machine; and this was not very ob- 
jectionable so far as the side edges of the plate 
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were concerned. But how about the end edges, 
or ‘* butts,” which had to be fitted edge to edge to 
form a close and water-tight joint? For a long 
time these butts gave trouble in the fitting together, 
and when planing edges to make close joints was 
first thought of it was only as applicable to the 
butts. So at first the planing machines were 
very short—only 3 ft. or 4 ft.—to suit the narrow 
plates then in use. The end of plate was held 
down by several screws under a beam, and the 
cutting tool traversed from end to end in a straight 
line; and thus excellent butt joints, requiring 
very little caulking, were the result. But the 
planing of the ends engendered a desire to have 
the side edges also made straight and regular— 
not for the same reason as applied to the butts, 
but because it was found to give a much more 
finished appearance to the work, and rendered 
the caulking of the edges so much easier and more 
perfect. The planing of the edges is now the 
almost universal practice, and thus have been 
called into existence planing machines of great 
Jength—from 20 ft. to 35 ft. being not at all un- 
common. And yet a 14-ft. machine was considered 
a great length only a few years ago. Three or 
four planing machines may now be found in every 
shipyard of any pretensions ; for it is now regarded 
as a sine quad non for every plate, whether for shell, 
bulkheads, deck-houses, or floors, to have its edges 
trimmed straight and true by means of the edge 
planer. Moreover, it is even deemed worth while 
to plane the edges of some of the angle irons ; and 
for this a special machine has been introduced. 
An ordinary engineer’s planing machine was at 
first employed in many instances for planing plate 
edges. But that was a clumsy and expensive ex- 
pedient. The machine specially designed for edge 
planing is a much less costly tool to begin with, 
and it performs the work required of it much more 
rapidly. It differs from the engineer’s plane prin- 
cipally in this—that the cutting tool travels along 
the work, which is stationary, and it is not the work 
which travels under the fixed tool. This isin accord- 
ance with the principle which is now recognised 
as essential in many modern machine tools—that 
the tool ought to come to the work and not the work 
to the tool. The power expended in the internal 
friction of the machine is small comparatively. 
There is no heavy table to move to and fro with 
the weight of the work superadded. There is 
merely a small slide, with its cutting tool, which 
is driven by a screw from end to end on a V-shaped 
slide bed, like the bed of a lathe. And the tool 
is made to cut on the return as well as the forward 
stroke, and thus it moves at a uniform speed both 
ways. A very simple arrangement accomplishes 
this, as shown in Figs. 34and 35. The cutting tool 
A A is fixed inside a cylindrical socket which on 
the completion of the cut one way is turned half 
round in its seat by the handle B B, and the 
tool is then ready to cut the other way. Of 
course, this necessitates the cutting edge of tool 
being made like the smoothing tool for turning 
(A, Fig. 36), the whole thickness of the steel— 
about 2 in. square—being formed into a cutting 
edge, and thus taking off a broad shaving across 
the whole thickness of the plate, even if that 
should be up to 14 in. Such a large cut demands 
considerable power, so the belts are usually 6 in. 
broad, and the driving pulleys about 30 in. or 
36 in. in diameter on the end of the screw, which 
is about 5 in. in diameter and 1} in. pitch. As these 
pulleys are usually driven at about 172 revolutions 
per minute, the cutting tool travels at the rate of 
nearly 18 ft. per minute. It is easy in a machine 
of this kind to arrange that the traverse may be 
long or short at will. A bar (B, Fig. 36) extend- 
ing the whole length of machine, is hinged at one 
end to the forks of belt guides, and two movable 
tappets on this bar (one on either side of traversing 
slide) can be shifted along the bar and fixed readily 
at any part of its length. When the slide moves 
against either of these tappets, it pushes the bar 
along a few inches and thus shifts the belts on to 
the pulley which reverses the screw, and so re- 
verses the movement of the slide. Thus the lathe 
is moved to and fro ina self-acting manner between 
the tappets. Fig. 36 shows a cross-section of the 
slide bed S, and of the table T, which are bolted 
together at W. The table is a long box-formed 
casting, open underneath, and with several open- 
ings O O in sides. The top surface ought always 


to be planed true, with a large number of holes, 
about 14 in. square, cored through its thickness, 
to take in square pins which are driven in at ends 





of the plate to keep it from shifting endwise while 
the cut ison. The attendant stands on a platform 
C, whieh forms part of and moves with the slide. 
He has to work the tool forward by the handle D, 
Figs. 35 and 36, on screw, to give the requisite 
feed at each traverse, He also turns the tool- 
holder at the end of each cut. In modern machines 
of the best construction he can also reverse the 
tool slide at any point without waiting till the 
end of plate has been reached and the tappet 
struck by the slide. It isa great saving of time to be 
able to reverse the tool at any part of the stroke 
when commencing on a plate, for the edge is then 











to be replaced by a fresh one. Some spare nuts 
have usually to be kept ready to take the place of 
the one that is worn out. It is not uncommon for 
this nut to wear out after only two or three weeks 
work. But such wear can be greatly lessened in a 
new machine by having the nut made of consider- 
able length—not less than about 18 in., and of extra 
hard and durable metal, such as phosphor-bronze, or 
some similar compound. Often the screw itself, 
though usually made of steel, wears rather quickly, 
particularly in the middle of its length where most 
work is done. The workmen ought to plane short 
plates frequently at the ends of the machine so as 
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ragged and irregular, and the prominent parts 
require to be removed before a full cut all the 
length of plate can be set agoing. The device for 
enabling theattendant thus to reversethe tool at any 
point, is simple. A lever E (Fig. 36) formed as a 
pedal on his platform has only to be pressed by 
his foot, and the slide bar is gripped by the short 
end F, holding it firmly in the slot, and it is 
carried along until the belts are shifted and the re- 
versing takes place. The pressure of the foot being 
thus taken off the pedal, a spring lifts the latter a 
little, and so leaves the bar free in its other 
position. The slide is now moving the other way, 
and it can be arrested, or its movement reversed 
again at any moment by pressure on the treadle. 
By this ingenious arrangement—so easily brought 
into action at once without interfering with the 
planer’s attention to the cut—a great deal of 
time is saved in reducing the rough and uneven 
edge of a plate. Before this device was applied it 
was found necessary to keep a man stationed at 
the pulleys to shift the belts and stop or reverse 
the cut on a signal from the planer ; but the foot 
treadle renders the planer quite independent of 
ee such attendant, and so saves a man’s wages. 
here is not much variation in the design of 
these machines by different makers. Any differ- 
ences that exist refer more to relative massiveness 
and power to takea heavy cut than to design. 
The simple screw driven direct by belt pulleys as 
above described seems to commend itself most to 
practical men, although it is not free from some 
serious objections. The wear of the nut, or rather 
half-nut (G, Fig. 36), which urges on the slide 
both ways, is excessive, and it requires frequently 
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to equalise the wear of threads as much as possible, 
and thus make it fit a fresh nut with some degree 
of equality along the entire length of screw. 
There is also some severe wear by friction at the 
shoulders of the screw bearings. It were well if 
makers would make those bearings at both ends 
like the thrust bearings of a screw propeller shaft 
—of great length, and with many shoulders to 
divide the thrust pressure as much as possible. 
We have seen some screws fitted with a crosshead 
A A (Figs. 37 and 38) at each end, and adjustable 
steel points B, bearing against a hardened centre 
in screw in same way as the spindle of a lathe is 
usually mounted. If this is properly done, it 
ought to minimise the wear and friction very 
materially and relieve the rubbing at the shoulders. 
But in the few instances where we have seen this 
construction, the parts were not of suflicient 
strength and rigidity to be of much value. To get 
rid of this source of wear, and frequent expense of 
renewal, attempts have been here and there made 
to construct a machine of this kind in such a way 
as to dispense with the screw altogether. A rack, 
similar to that on the ordinary planing machine, 
suggests itself at once. And it has been tried. 
Under the slide, on an open bedplate, like a wide 
lathe bed, was fixed a set of wheel gear driven by 
a small shaft with a key groove planed out all its 
length, and driven by pulleys in the usual way. 
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hardly suited for this. The load is extremely 
irregular. A good and simple governor might 
surmount that difficulty. But a flywheel of useful 
weight is not practicable, for the engine must be 
capable of reversing suddenly and promptly ; and 
that cannot be done with a flywheel. Belt pulleys of 
about 3 ft. diameter and 7 in. or 8in. broad, put direct 
on the end of the screw, make the best arrange- 
ment. We do not approve of multiplying the gear, 
i.€., putting the pulleys on a separate shaft with 
a pinion working into a wheel on the screw shaft. 
This is apt to be noisy in working, and though the 
belts may be narrower, yet they will have to run 
at an increased velocity in proportion to the ratio 
between wheel and pinion. 
(To be continued.) 





MODERN FRENCH ARTILLERY. 
No. XLI. 


ARMOURED TuRRETS AND GuN MovwnrtIine ; 
Canet SystEmM—concluded. 

ConTINUING our description of the Achéron turrets 
and gun mounting, we must refer our readers to the 
illustrations we published in our last issue (see pages 
508, 509, and 512). The letters of reference upon 
Figs. 421 to 424 indicate the following different 
parts of this installation. The carriage which is 
attached to the gun and slides upon the bear- 
ing surfaces of the underframe is marked A; 
aa are the clips connecting this carriage to the 
underframe ; a’ is the bevelled wheel by which 
the training for direction is controlled. It is 
supported by the fixed rollers i and is kept 
central by the guide rollers i’. The shaft of the 
bolts controlling the elevation is marked «’, it is 
worked by means of the hand lever l’ ; a” is the 
delivery valve for the water under pressure to the 
chest of the slide valve T’, which controls the train- 
ing for elevation. The girders of the underframe 
on which the carriage slides are marked B B; B’ is 
the fixed part of the armour protecting the tower, 
and B” is the movable ring of armour protecting the 
gun and the man serving it ; this is built upon the 
platform and turns with it ; b is the vertical shaft 
on which is keyed the handwheel V for working 
the elevation or depression of the gun, and b’ is 
a vertical shaft for the same purpose; b” and 
b’” are rods connecting the shaft a” to the spindles 
of the bolts b” and b”” for the vertical training. 
The 27-centimetre gun without trunnions is shown at 
C; cis the upper ring fixed to the turning platform 
P, and c’ is the lower ring fixed to the deck of the 
ship. The admission valve for water under pres- 
sure to the valve chest of the hoist in the bottom 
of the ship is shown at c”, and c” is the similar 
valve for the horizontal training valve. The trun- 
nions on the frame are shown at DD. Through 
the centre of these trunnions water under pres- 
sure passes on the left to the brake cylinders form- 
ing the means for admission and exhaust to and 
from the brake cylinders; these trunnions are 
mounted in the bearings Q bolted to the platform 
P. The right-hand guide of the hoist is shown at 
D’, and D” is the grooved drum bolted tothe under 
side of the platform P, and around which are passed 
the chains that turn the turret. The left-hand guide 
of the hoist is shown at D’’. Both this guide and 
D’” have a groove in which travel the rollers 1” of 
the hoist ; the guides are bolted to the pivotting 
tube K of the turning platform. The chains moving 
this platform are shown at d and d’; they pass 
around the drum D” in opposite directions, and 
then go to the horizontal presses I and I’. The 
et supplying water under pressure from the 
valve chest T’ to the two presses I and I’ are 
marked d” and d’”, the middle cross-frame of the 
under carriage is shown at E; beneath is articu- 
lated the head of the piston of the press o for rais- 
ing and lowering the gun, and above it is placed 
the distributing chamber M of the brake me- 
chanism. The horizontal training valve spindle is 
shown at e ; e’ is the toothed wheel of the valve T’ 
for raising and lowering the gun; e” is the exhaust 
from this valve to the box H; f is the delivery 
pipe from the general main L to the chest of the 
valve T’ ; f is the pipe leading water under pres- 
sure from the articulated joint j’” to the box g’ of 
the turning platform ; it passes up along the side of 
the guide B’’, to which itis fastened by clips. The 
ring of live rollers bearing the turning platform is 
shown at G; G’ is the armoured shelter for the 
men training the gun ; g is the pinion keyed to the 
vertical shaft ¢, and gearing with the bevelled ring 
a’ ; g' is the distribution box for water of the plat- 


form. The chamber for receiving the exhaust 
water from the elevating presses and the brake 
cylinders is shown at H; it is delivered by the 
pipe g” into the reservoir R’. The horizontal shaft 
of the handwheel controlling the valve T’ is marked 
h ; h’ isthe pipe leading water under pressure from 
the box g’ to the valve T”; h” is the exhaust from 
the box T’” of the valve for bringing the gun into 
firing position to the chamber H. The horizontal 
presses for turning the platform are I and I’; 
i and i’ are the guiding rollers for the bevelled 
ring a’; J J are the braces connecting the guides 
D’ and D’” of the hoist to the pivotting tube 
K of the platform. The index, which shows 
the position of the slide valve T’ and which is 
placed at the back of the platform, is marked j; 
j, j’, and j’" are articulated joints that connect 
the main L to the pipe jf’ on the platform. The 
pivotting tube of the platform is marked K; it 
turns in the cast-iron socket bolted to the deck of 
the ship and is marked K’. The main delivery for 
water under pressure is shown at L, and L’ is the 
branch, delivering water to the slide valve of the 
hoist ; / is an index marking on the dial the posi- 
tion of the axis of the gun, in relation to the axis 
of the ship ; l’ isa hand lever for working the bolts 
which lock the gun at the required angle for load- 
ing ; J” is the hand lever of the valve T’” for bring- 
ing the gun into firing position ; l’’’ is the hand 
lever for the slide valve T’” of the hoist ; l’” is the 
lever working the stops on the hoist which fix its 
three definite positions. The water chamber bolted 
to the underframe of the gun and forming a part 
of the brake mechanism is shown at M ; M’ is the 
hoist ; mis the arm keyed on the shaft e of the 
slide valve T’ for horizontal training and trans- 
mitting a movement of the bevelled ring a’ ; m’ and 
m’ are the jaws of the brake for the horizontal 
training gear placed above the platform ; m’” is the 
shaft connecting the two bolts of the hoist. The 
return main conducting the water from the different 
hydraulic presses to the reservoir of the pumps 
is marked N; N’ is the exhaust from the slide 
valve T’” of the hoist connecting with the return 
main N; # is a dial placed at the back of the 
gun, and on which is indicated by means of the 
index / the position of the gun in relation to that 
of the ship; #’ are the rollers guiding the hoist 
and allowing it to be shifted towards the gun for 
convenience of loading ; w” are rollers fixed to 
the hoist and working up and down in the guides 
B’, D’, and D” ; o is the hydraulic press for eleva- 
ting or depressing the gun, and o’ and o” are the 
flanges on the frame, to which are attached the 
piston-rods of the brake cylinders. The turning 
platform is marked P, the telescopic press of the 
hoist, P’ ; the hydraulic cylinders for the brake, P” 
and P”; » is the training platform; p’ and p” 
transmission pulleys for the chains operating the 
platform. The frame carrying the trunnion bear- 
ings of the carriage is marked Q ; the pipe which 
maintains a constant supply of water under pressure 
above the piston of the press o is shown at q; q' is 
the communicating pipe from the slide valve P”’ to 
the lower part of the hydraulic press 0; q” is the 
exhaust pipe from the slide valve T’ to the return 
mains. The recoil spring is shown at R ; the reser- 
voir surrounding the foot of the socket K’, and the 
one receiving the exhaust water, is marked R’ ; rv 
is the bevelled gearing for training horizontally ; 
r’”’ is atap used to keep the presses I and I’ full; 
it is placed upon the pipe t’”” ; S is the opening 
in the turret through which the gun passes ; 8’ and 
S’ are hoist tubes in which the two half-cart- 
ridges are placed; s” is the communicating pipe 
from the bottom of the hoist press to the slide valve 
T’’; s’” is the delivery pipe to the slide valve chest 
T’”. The steel plates covering the top of the turret 
are marked T; T’ is the slide valve for horizontal 
training situated near the bottom of the ship; T” is 
the slide valve for elevating or depressing the gun, 
situated to the right and at the rear of the breech; 
T’’ is the slide valve for operating the recoil me- 
chanism placed at the rear part of the platform; 
T’” is the slide valve of the hoist placed near the 
bottom of the ship; ¢ is the vertical shaft giving 
movement to the slide valve T’; t” and ¢’ are the 
spindles of the bolts fixing the frame at the proper 
angle for loading the gun; t’” is the rod of the tele- 
scopic press of the hoist. The brakeshaft of the 
platform is marked U ; the endless screw of the 
platform brake mounted on U is shown at wu; w’ 
and wv” are the levers operating the bolts of the 
hoist ; V is the handwheel controlling the hori- 





zontal training ; V’ is the handwheel operating the 





bolt v of the platform ; V” is the handwheel operat- 
ing the platform brake ; V’” is the handwheel con- 
trolling the slide valve for elevating and depressing 
the gun; V” and V”” are the bolts fixing the 
three positions of the hoist; v”” is the screw 
which fixes the projectile on the hoist; X and 
X’ are the pipes which establish communication 
between the front part of the cylinders P” and P” 
and the forward compartment of the recoil chamber 
M; 2x is the horizontal rod transmitting movement 
to the slide valve T’. The pipes establishing com- 
munication between the rear of the cylinders P” 
and P” and the rear compartment of the recoil 
chamber M, are shown at Y and Y’; y shows the 
communication of the forward compartment of M 
and the front of the cylinders P” and P” with their 
slide valve chest, and 1’ is the similar communica- 
tion with the rear parts of the cylinders and 
chamber with their valve chest ; 1’ is the delivery 
pipe of water under pressure to the valve T’”’ ; Zis 
the suspended tramway for shipping projectiles 
from the store to the hoist ; x is the carriage run- 
ning upon it, and «’ is a pipe delivering water 
under pressure to the hoist cylinder P’. 

The Forges et Chantiers Company have con- 
structed four turrets of the type we have illustrated 
and described for the four French ironclad gunbcats 
Achéron, Styx, Cocyte, and Phlégéton. These 
turrets were tested at Cherbourg in 1889 and 1890, 
when they gave very satisfactory results, both as 
regards their stability and the ease with which 
they could be manceuvred. In addition to these for 
the French Navy a considerable number have been 
constructed for Spain, Greece, Japan, Chili, and 
Russia ; all of them embody the same main principle 
—loading the gun by the central tube which moves 
with the platform. 

This arrangement has the great advantage of 
enabling the gun to be loaded in any position, thus 
avoiding the necessity of bringing the turret into a 
fixed position every time a round is fired ; there is 
thus a considerable saving of time, and the training 
of the gun remains unaltered as long as may be de- 
sired. This system is entirely due to M. Canet. 
Most of the other turrets constructed by the Forges 
et Chantiers are of the barbette type protected by 
fixed armour plates of considerable thickness and a 
top shield which moves with the platform. They 
are based on the same general principles as those 
we have already described, but the most recent 
type differs from it in some important details. The 
apparatus for training and direction is placed 
entirely below the armour deck and acts by means of 
a pitched chain on the tube fixed to the platform 
of the turret. The ammunition hoists are worked 
by means of hydraulic presses with purchases placed 
either below the armour deck or in the upper part 
of the turret. The cage is made with three tiers 
and is of the revolver type; by turning a lever the 
projectile and the two half-cartridges are brought 
successively opposite the breech of the gun. The 
loading ram is worked by hydraulics and is tele- 
scopic ; it is provided with an automatic stop to 
prevent the charge from being touched. The 
various apparatus for manceuvring the gun and. 
platform are controlled at one point within the 
reach of the man training the gun. Various im- 
provements have also been introduced into the 
hydraulic machinery which render it more simple 
and easilycontrolled. Changes have also been made 
in the form of the shields and roof of the turret so 
as to secure greater protection to the men serving 
the gun and to the gun itself, from the attack of 
small projectiles and the fragments of burst shell. 

Figs. 425 to 427, pages 537 and 548, illustrate a bar- 
bette turret adopted for a 32-centimetre (12.60-in. ) 
gun, with its mounting; they show the general 
arrangements adopted for transmitting projectiles 
and cartridges from the ammunition stores of the 
ship to the gun. This type of turret corresponds 
with that constructed by the Forges et Chantiers 
Company for the three ironclad coastguard vessels 
built at La Seyne for the Japanese Government, 
to which reference is made above ; these ships, the 
Matsushima, the Itsukushima, and the Hashidate, 
will be described on a future occasion. The gun 
is of 32-centimetre bore, throws a projectile weigh- 
ing 990 1b. with an initial velocity of 2300 ft. The 
powder charge is 616 lb., and the penetrating 
energy of the projectile at the muzzle of the gun 
enables it to pass through 39 in. of iron plate ; the 
maximum range is 12.5 miles with an elevation 
of 30 deg. As is usual in this type of carriage 
the gun has no trunnions, but in their place four 
grooves on one of the outer hoops come opposite 
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COLD AIR REFRIGERATING PLANT FOR THE SS. “MAORI KING.” 
CONSTRUCTED BY MESSRS. J. AND E. HALL, ENGINEERS, DARTFORD, 
(For Description, see Page 543,) 





’ a the long carriages advocated by Mr. Jefferds were made by the author in the paper were some- 

THE INS! ae be : TECHANICAL many, the alterations that would have to be made to what partial and open to question. For instance, 
SNGINEERS. | the arrangements for tipping coal being very serious. the weight of a truck to carry a 10-ton load was put 

In our last issue we gave a report of the first In this country a large percentage of the goods down at 8 tons. In South Wales the tare fora 
part of the meeting of the Institution of Me-| carried consisted of light parcels ; but if they could 10-ton load would be generally about 5} tons. It 
chanical Engineers which was held on Wednesday | be loaded so as to take advantage of the benefits| was very seldom that was exceeded on his line. 
and Thursday evenings of last week. It will be offered by the big wagons it would be good to adopt |The use of the chilled cast wheels the author de- 
remembered that the paper by Mr. J. M. Jefferds, | the latter, but the speaker doubted if that could be | scribed, Mr. Riches considered worthy of attention, 


on |done, and he failed to see any promise of the|as they might perhaps be beneficially adopted. 
Tune-FramMe Goops Wacons, | American system coming into general use. Mr. ! There was also no doubt that the bogie was an ad- 


was read and partially discussed on the first even- | Riches had had experience with tube-frame wagons, | vantage when a very long wheel base was required, 
ing. We now resume our report from page 525.) and _ he had found a difficulty in holding the tubes | In goods traffic American engineers were not alone 

Mr. T. Hurry Riches, of the Taff Vale Railway, | rigidly together. There was too much work and in increasing the percentage of load to tare, for in 
who spoke upon the reduction of weight that had | too much elasticity between the parts. We can- England great advances had been made, and he 
been made in English wagons since iron and steel | not, the speaker said, afford to run the risk of thought that the author had not made himself 
had replaced oak, referred, in connection with this failure in this respect, in view of the heavy acquainted with the most recent practice in this 
subject, to the Fox system of hydraulic pressed | traffic and high speed which has to be dealt! respect. In passenger traffic, however, the grow- 
steel frames. The objections to the introduction of | with in England. He also thought the statements | ing demands of the public for superior accommoda- 
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Board of Trade regulations, and these require a 
certain minimum of strength for the vehicles, which 
is in excess of that which could be obtained by the 
weight of material put in a wagon of the type 
used in the United States, where there is no 
Board of Trade, Our 10-ton wagon, however, 
weighed 4 tons 17 cwt., which gave a load more 
than double the tare in place of the 8 tons of wagon 
for 10 tons carried, as stated by the author. The 
change from the shorter English wagon to the long 
American freight car would, however, necessitate 
vast changes throughout nearly the whole of the 
goods traflic appliances. Turntables, hydraulic 
hoists, weighbridges, cranes, coal tips, &c., would 
have to be reconstructed. The author had said 
triangles could be used in place of turntables, but 
these would require additional land, which we 
often could not afford to give in England. But 
putting this aside, the ditticulty remained that 
triangles did not place the wagon in the position 
required, although they might turn it end for end. 
Another difficulty with the long heavily laden 
trucks was that they could not be moved about by 
horses, especially if the grade was a little against 
them. The different systems of buffing necessary 
to the two types was also a difficulty. He thought 
that the buffers would get locked, but probably 
that could be overcome. He knew by painful 
experience the trouble that arose when one of these 
American freight cars got off the line, before it 
could be put back in position. We had spent in this 
country fifty millions in providing the present goods 
wagons used throughout the country, a very serious 
amount of invested capital to be considered, irre- 
spective of the cost of replacing coal tips, &c. Mr. 
Jefferds might, however, say that the points 
he had raised were all very well as applied to 
general merchandise, but how about the mineral 
traflic, which afforded so large a percentage of 
our goods traffic? Here also difticulties would 
arise ; he would instance that of not easily letting 
the material through the bottoms of these long 
wagons with facility, so that shovelling would be 
required. In conclusion, he would point out that 
English carriage builders constantly make bogie 
wagons to send abroad, when their customers re- 
quired them to comply with the usage of the 
country. 

Mr. Dean said he had taken a good deal of 
trouble to inquire into the merits of these wagons, 
which he regarded as examples of a most ingenious 
piece of construction; but more adapted for 
American than for English railways. The buffers 
being near the centre was the point to which he 
would first refer. They were placed to come in 
line with the two centre longitudinals, and this 
was no doubt done so as to avoid the diagonal 
bracing which was necessary with the English sys- 
tem, more especially for dealing with curves, It 
would be well for those who were likely to be car- 
ried away with the American system to remember 
that this business of carrying heavy loads was still 
in its infancy, even in the United States. There 
were those in that country who did not seem 
entirely convinced. Mr. Smith, of the Master 
Carbuilders’ Association, had thrown some doubts 
on the number of cars that should be trusted to 
carry 30 tons. He said that the same cars which 
were formerly only considered fit for less weights 
were constituted equivalent to the heavier load by 
the simple process of the painver altering the figures 
on the sides, no other alteration being made. 
The president of the same association for last 
year had said that with a 60,000 Ib. load the 
limit had been nearly reached, and it was well to 
notice that 60,000 lb. was not 30 tons, as we calcu- 
lated tons in England. The effect of overloading 
these cars would be a very serious thing, especially 
with trains travelling at high speed. If heavier 
loads were to be carried it woulc be necessary to 
reorganise the road-bed. Mr. Dean wished espe- 
cially to call attention to these remarks of American 
carbuilders. Another point, showing that the 
practice was by no means settled, was that it was 
only in September of last year that the Association 
of Master Carbuilders settled on a standard axle 
for the heavy load wagons. The speaker had 
no doubt but that a considerable part of the 
saving in tare on the American trucks was due to 
the chilled wheels. He thought the saving in 


wheels and axles would be 10 ewt. in a truck. But 
chilled wheels were not in favour in this country, 
and were not always approved of in America; in 
support of which statement Mr. Dean quoted from 
the Transactions of the Master Mechanics’ Associa- 








tion for June, 1888, when Mr. Lawler said that some 
railways would not trade with firms which make a 
poor wheel, but he was sorry to say that there were 
firms who made these poor chilled wheels, and 
something should be done to stop their manufac- 
ture. So far as we followed the quotation the 
statement was that poor chilled wheels were made, 
but not that chilled wheels were necessarily poor in 
themselves. The speaker would not accept the 
responsibility of putting chilled wheels on English 
railways. 

General John C. Calhoun was the next speaker. 
General Calhoun is a gentleman taking an active 
part in the management of some important railways 
of the Southern States of the Union, the system with 
which he is connected having the control of 9000 
miles of line. He said that the management of 
the lines with which he was connected had deter- 
mined to sift this question of freight transportation 
to the bottom, and for that purpose had appointed 
a committee of three railway engineers—the most 
talented and brightest men money could command 
in order to inquire and report. He would first say 
that since the Civil War the annual carriage of cotton 
had increased from 3,000,000 to 7,000,000 bales. 
Twenty-five years ago the transport of pig iron 
over their system was practically unknown ; at the 
present time it amounts to eight times that of 
cotton. The Central Railway and Banking Com- 
pany, of Georgia, with which he was connected, 
owned the second railway built in the United 
States ; but during the war the line was entirely 
destroyed by the Northern forces. Buildings were 
burnt and rails were torn up, made red hot and 
twisted round trees in order that they might not 
be replaced, so complete was it thought neces- 
sary to make the destruction. About the time 
of the war they had locomotives of 20 tons, but 
now they had the six driven wheel engines of 
the Baldwin Company, weighing 90,000 lb. All 
this had necessitated an improvement in the 
road-hed. They had to alter everywhere, to pull 
down and rebvild bridges, and do many other 
things. But they had seen this was to their ad- 
vantage to do and they had done it. They had 
sought to get the lightest cars compatible with 
strength, and it was for this that they had appointed 
the committee of three engineers to which the 
speaker had made reference. After due delibera- 
tion these gentlemen had come to the conclusion 
that the tube-frame wagon, similar to that of which 
drawings were on the wall, was the best in the 
market, as it would enable the greatest quantity of 
freight to be taken with the fewest runs. On the 
strength of this report the company ordered a 
number of wagons, and so far had the three engi- 
neers been justified in their decision that the com- 
pany had now determined to have no other type in 
future. 

In replying to the discussion, Mr. Jefferds said 
that the remarks he would make might be cyphered 
down to one point. He contended that a saving of 
674 per cent. could be made by English railways if 
they would use the American type of goods wagon, 
but only 9 per cent. of this would be due to the 
tubular frame. The rest would be made up by the 
difference between a flexible and a rigid wheel base. 
This he claimed would cover the majority of the 
expenses to which reference had been made in the 
discussion. It had been said that the shorter dis- 
tances in this country were against the use of large 
freight cars, but the line to which General Calhoun 
had referred ran through a district having towns 
only three miles apart, which was very far closer 
than the stations on Mr. Williamson’s line, 
the Great Western. It might be thought from 
what had been said by some speakers that he 
had been advocating giving only one loading to each 
car. If it were required to send a barrel of flour 
across the Atlantic they did not give it a steamer 
all to itself, and he did not see why a man sending 
a parcel from one town to another, should any 
more be entitled to a car to himself. Some one 
had suggested that the tube frame should be applied 
to the shorter English trucks. He would not 
countenance this. His belief was that if one had 
a good principle one should stick to it. He believed 
that the four-wheel truck principle was a thoroughly 
bad one. Objections had been raised on the score 
of the difficulty in unloading coal. On the table 
were photographs of cars containing 30 to 40 tons, 
which could be dumped inside a minute and a half. 
With regard to the statement that general goods 
were averaged in 2-ton lots he would point out 
that only 28 per cent. of the British freight traffic 





applied to general goods, the remaining 72 per cent. 


being for minerals. Mr. Williamson had said he 
had had experience ‘‘on the other side of the 
Atlantic.” The speaker appeared to take excep- 
tion to this term being used except in refer- 
ence to the United States, whereas Mr. William- 
son had been engaged in South America. It 
had been suggested that steel should be used 
for the tubes in place of iron, but Mr. Jefferds said 
he found iron the best, as he found the steel be- 
came crystallised when it was necessary to straighten 
the tubes back after they had been bent in use. 
With regard to the malleable iron castings, about 
which uncomplimentary remarks had also been 
made, be had tried them often, but had never found 
them wanting. They cost 17s. 4d. a cwt. delivered. 
He considered Fox’s pressed frames a great im- 
provement on the old timber frames. One speaker 
had said that the difficulty in holding the tubes fast 
was one which he could not get over. He did not 
wonder, for they had spent two hundred thousand 
dollars in experimenting, and this was one of the 
most difficult points they had had to overcome. 
The objection to the heavy trucks being beyond 
the power of horses did not apply in America, 
where the wagons were shifted by a very simple me- 
chanical device. Diagonal braces were not used in 
the frame, and they were not required. Diagonal 
braces gave stiffness, which was just what they 
wished to avoid, rather seeking for elasticity. Mr. 
Dean had quoted some remarks, made in America, 
against the use of chilled wheels. It would perhaps 
be sufficient to say in reply, that there were 
100,000 chilled wheels in use in the United States. 

A very hearty vote of thanks to the author was 
passed on the motion of the President. 

In connection with the discussion on Mr. Jefferd’s 
paper, some letters from members unable to be 
present at the meeting were read by the secretary. 

Sir James Ramsden gave some particulars of the 
working of the tube frame wagons on the Furness 
Railway, upon which line they have been adopted. 
He said that these wagons had been in use two 
years. They carried a 30-ton load with a tare of 
8 tons 6 cwt. There had been no repairs required. 

The goods manager of the Great Northern Rail- 
way said that he had had the 30-ton wagon in use 
for six or eight weeks carrying ore from the pits. 
He loaded a wagon weighing 8 tons 10 cwt. with 
20 tons 12 cwt. to 30 tons ; the percentage of tare 
being 22 to 29 per cent. Taking 278 wagons of the 
Great Northern Railway he found the average 
weight to be 5 tons 4 cwt., the tare being 38 per 
cent. of the load. The running of these wagons 
was all that could be desired, the deflection in the 
centre being lin. to ljin. Carrying grain the 
tare was 23$ per cent., but here there were fixed 
sides 15 in. high, which accounted for the addi- 
tional weight. This was to be altered. The fixed 
sides involved an extra expense in loading. 

Mr. J. W. Johnston, the locomotive engineer of 
the Cork and Bandon Railway, said that the traftic 
department was averse to the introduction of the 
big wagons, as they would have a difticulty in 
getting a sufficient load, and there would be a difti- 
culty in handling. The want of sufficient strength 
in the bridges would also be an objection. 

Another correspondent suggested the use of steel 
in place of iron for the tubes which were used to 
form the frame. They might be more expensive at 
first, but would pay in the end. 


MILiinG CUTTERS. 

Mr. George Addy’s paper on “ Milling Cutters ” 
was next read. This: we shall print in full at an 
early date. The author first dealt with the advan- 
tages of milling practice in general as a means of 
machining metals, and attributed the tardiness 
with which the system had been adopted in this 
country to the difticulties experienced in preparing 
cutters and the defects in design of the machines in 
which they are used. The emery grinder, he con- 
sidered, should go far to remove the first objection, 
whilst the second was a question of the better 
application of the true principles of machine design. 
An example of an expansible cutter was shown. 
This was designed on the principle of those cutters 
which are split into two parts through a plane at 
right angles to the axis, so as to be adjustable 
in order to cut a groove of uniform width ; the two 
discs being packed out as the width of the cutter is 
reduced by sharpening. In Mr. Addy’s cutter each 
part of the cutter is of unequal thickness, so that 
the division lies obliquely to the axis of the cutter 
spindle, and in this way the whole of the metal to 
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be removed to form the groove is acted upon at 
some time during the revolution of the tool. In 
the ordinary packed-up cutter a central fin is left, 
but this, of course, is not present when Mr. Addy’s 
device is used. With regard to the design of the 
machines, rigidity was the chief point upon which 
the author considered it necessary to insist ; and 
some designs are too cramped to get all the notions 
in, especially in the so-called universal machines. 
In this respect it was better only to do one thing 
well than several very ill. At the conclusion of the 
reading of the paper the author showed examples of 
the work done and the tools by which it was accom- 
plished. One specimen of work was slots cut in a 
steel bar by the expanding cutter. In this case the 
tool could cut any width of groove or slot from 
14 in. up to 2 in. Mr. Adams, of the South-Western 
Railway, had lent for exhibition his cutter 12 in. in 
diameter and 2? in. wide. This was used for 
grooving railway spring buckles, of which examples 
were shown. Mr. T. Hurry Riches had also lent 
some samples of work. Some wasters, made in 
forming the cutters, were also shown, the author 
stating that considerable loss was sometimes occa- 
sioned, in this way as the cutter cracked in harden- 
ing. Up to recent times it was not supposed that 
self-hardening steel could be used for milling cutters 
but the difficulties had been so far overcome that 
the author was able to show some examples of 
milling cutters made from self-hardening steel. 
These were annealed so that they could be turned 
up in the lathe, but were hard enough for the 
work, The author added that milling was invented 
by Dr. Hook in 1664. 

A letter contributed by Mr. T. Hurry Riches 
was put in to be printed in the Proceedings but was 
not read. 

Mr. E. R. Dolby said that in connection with 
one of the drawings hung on the wall, in which 
loose cutters were shown fixed to a disc, it might be 
of interest to quote some particulars of what had 
been done in this line by Messrs. Taylor Brothers, 
of Clarence Iron Works, Leeds. They use a ma- 
chine for cutting out locomotive crank-axle webs, 
which consists of a heavy worm and wormwheel 
which drive a shaft about 13 in. in diameter, upon 
which are fixed two steel discs ata suitable distance 
apart. Each disc is formed of a steel plate 2 in. 
thick, turned down to , in. thick, and into its 
periphery are fixed forty-eight steel cutters of 
three different forms, one type having an angular 
end, another a round end, and the third a square 
end ; they are placed in sets of three all round the 

eriphery. Each cutter is }} in. thick and 2? in. 
ong, and is fixed into a rectangular notch by 
means of a wedge; the back of the cutter is cut into 
a V-shape edge, and fits against the V-shaped back 
of the notch, so preventing all side slip. The webs 
of the crank-axles are first drilled with two holes, 
and then placed upon the machine, which cuts two 
ways up to the holes, the centre block can then be 
broken off by driving wedges into the cuts. 

The angle which each cutter makes with a radius 
drawn from its point was 20 deg., and this angle 
was found suitable for cutting steel axles, but an 
angle of 16 deg. was found more suitable for cutting 
wrought iron. 

Mr. Tomes, of the London and South-Western 
Railway, said that though the first cost of supply- 
ing milling cutters was undoubtedly great, the 
saving in locomotive work was 30 to 40 per cent. in 
some details, such as coupling rods. In small shops 
where there was not so much repetition of parts 
produced it would doubtless be advantageous to 
use the more ordinary description of tools. He 
had found that self-hardening steel necessitated a 
longer time in preparation, and sometimes it was 
too soft. They had tried it at first with twist drills 
and found it more expensive. He agreed that if 
the machines were made stiffer the cutters could 
be run at a higher speed. Theauthor had pointed 
out that for obtaining a suitable pitch of teeth for 
milling cutters of various diameters, there existed 
no standard rule, the pitch being usually decided in 
an arbitrary manner, according to individual taste. 
For estimating the pitch of teeth in a cutter of any 
diameter from 4 in. to 15 in., Mr. Addy had worked 
out a rule which, he said, gave good results in 
practice. It was as follows: 


Pitch in inches= ,/ (diameter in inches x 8) x 0.0625. 
This the speaker considered would give the best 
average results taking all metals, but when there 


was sufficient work to allow of a number of cutters 
being brought into use it was better to have special 





tools for various metals, such as cast iron, brass, 
steel, &c. For brass or cast iron they found that 
removing the scale wore the cutter out very fast ; 
and the sand blast was accordingly used for this 
purpose, with excellent results. 

Mr. J. H. Briggs said that he would speak on 
the question of speed of cutting. The author had 
stated that when first introduced the speed for 
milling was very low, but that experience had 
shown that with the improvements now in use 
it may with advantage be considerably in- 
creased, especially with cutters of large diameter. 
The speaker joined issue with the author on the 
first part of this statement, for in 1883 a paper 
was read by Mr. W. Ford Smith before the 
Institution ; it had been said that a milling 
cutter with a plentiful supply of oil, or soap and 
water, can be run at from 80 ft. to 100 ft. per 
minute when cutting wrought iron. Mr. Briggs 
did not appear to think that engineers in the pre- 
sent day would support that statement, as the speed 
wasexcessive. The author, in his paper, gave the 
following as safe speeds for cutters 6 in. in dia- 
meter and upwards, provided there is not any great 
depth of material to be cut away. Steel, 36 ft. per 
minute, with a feed of 4 in. per minute. Wrought 
iron, 48 ft. per minute, with a feed of 1 in. per mi- 
nute. Cast iron 60 ft. per minute, with a fed of 
4 in. per minute. Brass 120 ft. per minute, with a 
feed of 2? in. per minute. For removing a larger 
quantity of material the same speeds are recom- 
mended with acoarser feed. The speed of working 
recommended by the speaker as being taken from 
every-day practice in the workshop—having due 
regard to economy in the life of the cutters and the 
time required for re-sharpening—was as follows: 
Milling hard close-grained cast-iron slide valves on 
two edges at one pass with cutters 9} in. in diameter, 
peripheral speed 30 ft. per minute, feed advance 
7; in. per minute, depth of cut 2} in. per pass. 
Milling tough gun-metal joints on five faces at one 
pass with a train of three cutters about 7 in. in dia- 
meter, peripheral speed 53 ft. per minute, feed ad- 
vance gin. per minute, depth of cut 12 in. per 
pass. Milling mild steel bars 4 in. wide with 
spiral toothed cutter 3 in. in diameter, peripheral 
speed 21 ft. per minute, feed advance jin. per 
minute, depth of cut 34; in. per pass. Cutting cast- 
iron gear wheels with patent cutter 3$ in. in dia- 
meter, peripheral speed 26} ft. per minute, feed 
advance #in. per minute. In America the ten- 
dency was to keep the diameter of the cutters as 
small as possible. The great fault in the machines 
was that they were too light, the support for the 
outer bearing not being sufticieutly rigid. In grind- 
ing cutters a trouble arose if the pitch of the teeth 
was too fine, as the diameter of the emery wheel 
had to be kept very small to prevent it touching the 
other teeth. 

Mr. Holden, of the Great Eastern Railway, 
said that in the Stratford works they used mill- 
ing cutters which they made themselves. They 
were sometimes 14 in. in diameter by 6 in. wide, 
the steel costing 61. 18s. per cwt. The larger 
cutters were planed out and dressed up by 
emery wheels. In making cutters of high class 
steel there was a difficulty in getting them to stand, 
so they now knocked them down from old Bessemer 
axles. These were brought to a red heat and 
then dipped in prussiate of potash and were then 
finished by the emery wheel. They found milling 
work cheaper and more convenient for many 
purposes than that of the more ordinary machine 
tools. 

Mr. Richards, of Manchester, pointed out that 
although milling might be very advantageous, to 
get the full benefit it was necessary to go into the 
matter very thoroughly to get the best results. 
He often told engineers that unless they were 

repared to do the thing well it was better 
Toft alone, and the ordinary tools used. A 
great deal of disappointment and discredit to the 
system arose from engineers not spending sufficient 
to thoroughly equip their shops with the appli- 
ances necessary. He showed examples of cutters 
with adjustable teeth, and he considered that the 
cutting parts in these were likely to be of better 
steel than was the case with solid cutters. There 
was always a difficulty in heating the mass of the 
solid cutter properly when it was required to harden 
them. With the adjustable teeth the strips of 
steel of which they were formed, did not present 
this obstacle ; and there was the saving in cost 
due to the mass of very expensive steel when 
the cutters were solid. The length of time 





required to change the blades was less than an 
hour. Another advantage was that the shank 
could be made solid with the cutter head, and 
true running was therefore insured. As to the 
speed of cutting he would supply particulars later ; 
but he would state that in the shops of his firm 
they had standard tables, referring to the driving 
cones, to show what speeds should be used with 
different metals. The men had to work to these 
rules, and were allowed no option in the matter. 
This had the one great advantage that it prevented 
all discussion on the matter between the operator 
and the shop foreman. New men generally de- 
murred, and said the speeds were too high—more 
especially in the case of drilling with twist drills— 
and that the tools would not stand the stress put 
upon them. They were told that the rules« f theshop 
were to run at that speed, and that the makers of 
the tools guaranteed them for that duty. In 
America the speed of milling was higher than with 
us. So far as cast iron was concerned he had no 
doubt but that a good deal of this might be put 
down to the superiority of the material. American 
cast iron was closer and harder to wear, but it 
would cut with more facility. If the work were 
pickled, as in America, he thought that we might 
double the speed. 

In replying to the discussion the author remarked 
that it had been said skilled workmen were required 
for milling work. So far from this being the case 
almost any intelligent man could be put in charge 
of a milling machine after a very little instruction. 
He generally put intelligent labourers for the work, 
and one man would often take three machines. If 
good speeds were required in cutting iron and steel 
plenty of soap and water must be used ; it should 
not be allowed to drip on, but should be poured on 
by means of a phen, oral pump. Mr. Richards 
had made some remarks about the superior quality 
of the movable blades in the adjustable cutters. 
He could only say that the examples he had shown 
were all made of the best steel that could be pro- 
cured. Razors could be made out of any of these 
cutters, in fact it was not known how to make finer 
material, no matter what price might be paid for 
it. Mr. Holden had told them how to make milling 
cutters out of old Bessemer axles, these cutters being 
case-hardened. He would ask whether these cutters 
would last as long as those made from fine steel, 
and whether they would do as good work. It might 
be that the expense of making a greater number of 
these cutters would more than counterbalance the 
saving in cost of material. Mr. Addy’s experience 
was that the cheapest and best method was to use 
only the finest steel. 

The usual votes of thanks having been passed, 
the meeting was brought to a conclusion. 





DUPLEX COLD AIR MACHINE FOR 8.8. 
‘“*MAORI KING.” 

On page 540 we illustrate a refrigerating plant 
fitted by Messrs. J. E. Hall, of 23, St. Swithin’s- 
lane, London, E.C., on board the steamship Maori 
King. The machine is of the duplex type, consisting 
of two almost complete machines arranged side by 
side, and so that either can be worked separately or 
by means of a coupling between them both together. 
Each half of the machine consists of a compound 
tandem steam engine having an air compression cy- 
linder, and an air expansion cylinder arranged tandem 
fashion behind it with the piston-rods all in the same 
line. The connecting-rod is attached to the low-pressure 
piston-rod, and is coupled to a single-throw crank- 
shaft supported in two bearings on a strong engine 
frame, and carrying two eccentrics driving the valves 
of all the cylinders. Each crankshaft is provided 
with a flywheel, and between them a strong ina link 
can be fixed when the machine is required to work as 
a whole, or removed if only one-half the machine is 
wanted. 

Each engine has circulating and feed pumps arranged 
between the engine beds in the front part of the 
machine, and worked by levers and links from the cross- 
head pins of the low-pressure piston-rods. The high- 
pressure cylinders are fitted with Meyer’s expansion 
gear, which can be adjusted while the machine is 
running. Both engines exhaust into one surface con- 
denser, which has been placed in that portion of the 
bedplate immediately beneath the engines. The com- 
pression cylinder is water-jacketted both at sides and 
ends, the suction and discharge of air being regulated 
by slide valves working in a somewhat similar manner 
to the valves of an ordinary steam engine, the valves 
being held up to the cylinder face by the air pressure 
on their backs. 

The expansion cylinder is fitted with a four-ported 
inlet valve, which gives a very quick cut-off, usually 
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at about a quarter stroke, and has separate gun-metal 
piston valves for the exhaust at each end of the 
cylinder. These valves are perfectly balanced, and 
have been found to work extremely well, though the 
temperature of the air in the snow-box at the trial in 
Barry Dock was 24 deg. below zero Fahrenheit. The 
air is discharged from the expansion cylinders into 
a large snow-box, from which it is led by large wooden 
trunks to the various chambers and holds of the ship, 
from which it is again drawn by the compression 
cylinder after its temperature has been raised to about 
25 deg. Fahr. Underneath the compression cylinder 
is a cooler similar in construction to an ordinary sur- 
face condenser. The compressed air passes through the 
tubes of this cooler on its way tothe expansion cylinder. 
The external surface of the tubes is in contact with 
sea water supplied by the circulating pump. Beneath 
the expansion cylinder there is fitted an apparatus for 
freeing the air from moisture, and this is done so effec- 
tually that no ice forms in the ports of the expansion 
cylinder. The machine is compactly designed, but has 
all the working parts readily accessible. Steel is largely 
used in its construction. The s.s. Maori King, to 
which, as above mentioned, the plant was supplied, 
has recently arrived in this country with the largest 
cargo of frozen meat that has ever been carried in one 
bottom. This cargo consisted of frozen mutton from 
New Zealand and frozen beef from Queensland, making 
1300 tons weight in all, which is equivalent to 45,000 
carcases of mutton. The cold-air refrigerator worked 
so efficiently that it was found to be only necessary to 
run it on an average seven hours per day, resulting in 
a proportionately large reduction in the coal consump- 
tion. Messrs. J. and E. Hall, Limited, have a second 
still larger engine in hand of a similar kind for the 
same owners, the Tyser Line, Limited, which is in- 
tended to preserve a cargo of 1500 tons weight of 
frozen meat. 





DOUBLE PLANING MACHINE. 

On page 541, we illustrate a powerfully geared 
self-acting planing machine constructed by Mr. 
W. Asquith, of the Highroad Well Works, Hali- 
fax, and intended to plane up to 12 ft. in length, 
12 ft. in width, and 5 ft. in height. The machine is 
further fitted with side standards for planing objects 
that will not pass through the standards of the 
machine. 

As will be seen from our engraving, the machine 
has two tables which are driven - two screws work- 
ing quite independently of each other in gun-metal 
nuts. These nuts have been cut out of ‘the solid, and 
are adjustable for taking up the wear. The screws 
are driven by separate driving motions, so that the 
tables can be one simultaneously, or independently 
as two machines. The tables and their gearing are so 
arranged that the return stroke can be made at the 
same speed as the forward stroke, so that work can be 
planed in both directions, but at the same time a quick 
return motion has been fitted for use when operating 
upon work that is not suitable for planing both ways. 
The driving motion is independent of the feed motion, 
thus giving workmen prompt control over the latter 
on either side of the machine. 

The feed motions have a range of traverse up to 1 in. 
The screws driving the tables are of steel and 
revolve in continuous oil cisterns. The pressure on 
the screw, in both directions, is received by double 
thrust bearings, which are adjustable. Indeed, the 
whole of the bearings throughout the machine are ad- 
justable, and so constructed as to be easily taken apart. 

The cross-slide is of large dimensions, and of ample 
strength and surfaces to stand the pressure and wear. 
It is adjustable in height by both hand and power 
motions. ‘The two tool-boxes on it are self-acting in 
the vertical, angular, and horizontal cuts, and can be 
used independeatly in all of the motions. The con- 
struction of the box carrying the cutting tool is of a 
rigid character, and is practically as solid as if it were 
made in one piece, when under the pressure of the cut. 
The centre pins are conical and can be easily adjusted 
for wear. This, however, should be small, as they are 
entirely relieved of the pressure of the cut. The weight 
of the cross-slide and tool-boxes is 6 tons. The tables 
slide on rectangular surfaces, which work with less 
friction, and withstand heavier cuts than the ordinary 
form of slide, and give at the same time a more accurate 
form of guiding surface tnrough the better facilities 
of testing and adjusting this form over that ordinarily 
used. Self-acting lubricators are fitted to the table 
slides, which maintain perfect lubrication. All the 
gearing is of cast steel. The driving belts are run at a 

igh speed, having a travel of 130 ft. to 1 foot of table. 
The total weight of machine is 35 tons. The object 
aimed at has been to construct a machine which can be 
used for doing heavy and wide work when reguired, 
and at other times can be used and worked as two 
ordinary machines, 








STEEL RatLs ror GeRMANY.—Contracts have been let for 
15,540 tons of steel rails required for certain Silesian lines 
at 7/. 3s. per ton. Other contracts for steel rails were 
recently let in Germany at 7/. 10s. per ton. 
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Ow1ne to the recent repeated failures of boilers 
worked under forced draught, any improvement at the 
present moment in boiler construction is naturally of 
special interest. 

It frequently occurs that a number of locomotive 
boilers are clustered together in a stokehold, side by 
side, more particularly in our modern warships. The 
principal trouble which occurs in the boilers hitherto 
has been not only in the leakage of the tubes, but also, 
in the leakage of the water space stays, owing, doubt- 
less, to the great and sudden variations in the tempera- 
ture of the firebox. These stays have, in consequence, 
to be frequently caulked or renewed. ‘This operation 
cannot be performed on the outside of the firebox, if 
the boilers are placed close together, consequently, a 
space has either to be left between them sutiiciently 
wide to allow a boilermaker to get in between 
and to work there, which is so much room wasted, 
or else the stays must be allowed to go on leaking 
until the boilers are removed for repair. To meet this 
contingency, Messrs. Yarrow and Co. have devised 
and patented a very neat form of water space stay, 
which we illustrate on the present page. These stays 
are made of nag ea soft steel. They are hollow, the 
diameter of the hole not, however, being uniform, a 
large diameter extending nearly the entire length of 
the stay, and a smaller diameter, the remainder, as 
shown in our illustration. The stays are screwed into 
the two plates as usual, 

In order to make the end of the stay tight in the 
outside firebox, the operator, who is in the inside fire- 
box, uses a drift which passes freely through the larger 
diameter of hole, this drift being driven tightly into 
the smaller hole at the far end, expanding the stay 
and making it a tight fit in the outside firebox plating, 
as shown in Fig. 1]. <A similar operation is repeated 
with a larger drift at the other end, making the stay 
tight in the inside firebox plate, as shown in Fig. 2. 
It will thus be seen that both ends of the stay are 
accessible from one side only. The system of expand- 
ing the stay into the plate forms amore solid job than 
simply rivetting it over in the usual way, because the 
thread comes in close contact with the plate through- 
out its entire thickness, instead of only just at the 
part where it is rivetted over. 

Messrs. Yarrow and Co. have already successfully 
repaired several boilers so situated that their removal 
from the vessel would have been necessary, unless this 
system had been adopted. 

We would add that the plan now described is a 
modification of that which Mr. J. C. Park, of the 
North London Railway, has successfully adopted for 
some years, the difference being that on his plan 
the drifting is performed at both ends of the stay, 
while on the system now described, both ends of the 
stay are made tight from one side only. This is the 
main object in view, as it conforms to conditions 
occurring with marine boilers, which in places are 
inaccessible. The drift may be made with a partly 
spherical end, thereby avoiding the friction entailed 
in using one of uniform taper, and also in enabling 
it to be more easily removed. 

It has been found from actual experiment that 3 in. 
plates stayed on this system, with stays 1 in. in dia- 
meter over the thread, 4-in, centres, will stand from 
1600 Ib. to 1700 1b. bursting pressure, the stay in every 
case breaking through the metal. 

On the whole it would seem that Messrs. Yarrow’s 
suggestion comes most opportunely, and we have no 
doubt it will be much appreciated by those who have 
to deal with the loco-marine boiler. 





CARDEW’S EARTHING DEVICE. 

On the present page we illustrate a very neat little 
arrangement for itis the secondary circuit of a 
transformer, in case of leakage between it and the 

rimary main. The device is the invention of Captain 

rdew, and is manufactured by Messrs. Drake and 





STAY FOR BOILERS. 
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Gorham, 2, Prince’s Mansions, Victoria-street, S. W. 
It consists of two gun-metal discs, A and B, Figs. 1 
and 2, which are kept a small distance apart by a ring 
of vulcanite, as shown, and held in a horizontal posi- 
tion by the clips C and D. In the chamber between 
the discs, a piece of aluminium foil of the shape shown 
in Fig. 3,islaid. The upper clip is connected to earth 
and the lower to the secondary system. Should leakage 
between the primary and secondary mains occur, so 
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that the potential of the latter reaches 500 volts above 
that of the earth, one end of the foil is attracted up to 
the projection shown on theupper disc, thus connecting 
it to the lower disc and hence to earth. This causes 
a powerful but instantaneous current to flow across 
the leak between the mains and thence to earth. This 
current melts the fuzes on the primary main, and thus 
cuts the transformer out. To protect the device from 
accidental injury, it is covered with a stout cast-iron 
case, marked E in our engravings. The device, from 
its simplicity, can be easily manufactured on the inter- 
changeable system, which its makers have adopted. 





Locomotives IN SoutH AUSTRALIA.—Communications 
have passed between theSouth Australian Government and 
the South Australian Railway Commissioners, which led 
the Government to decide to take no further action to ob- 
tain a special rr of locomotives to meet the require- 
ments of thenext harvest. A cablegram was sent to England 
to Messrs. Beyer and Peacock, asking them how soon they 
could construct certain engines and deliver them, and the 
answer showed that the firm could not supply the engines 
under thirteen months. It is now believed that the 
colonial railway department will be able to manage with 
the engines in stock, along with those which are being pro- 
—— a contract concluded with Messrs. J. Martin 
an fe 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 23, 1890. 

AccorDING to the statements of leading bridge 
builders there will be great activity during the comin 
twelve months in the building of railroad bridges anc 
in the construction of better terminal facilities on 
several railway systems. The growth of traffic has 
made outlays in these directions necessary. Archi- 
tects and engineers are now engaged in the work of 
preliminary estimates, Makers of bridge and structural 


iron have received inquiries as to prices for large lots |} 


of material to be delivered, as called for, during the 
next twelve months. The output of crude and finished 
iron and steel will be considerably increased during 
the next few months, but there is no fear wement 
as to the danger of a general increase in prices. In 
fact within the past week contracts for steel billets 
were taken at a drop of 50 cents. Millowners are 
anxious for large contracts for billets, and there has 
been some close figuring. The steel railmakers have 
not booked large orders for some time, so far as 
their own admission goes. The new tariff duties have 
not made any change. Numerous schemes are heard 
of relative to the expansion of existing works or 
the establishment of new works, but it will be several 
weeks yet before the plans of promotors can be 
announced definitely. Railroad builders have re- 
newed offers at 29 dols. for large blocks of steel 
rails, Brokers have instructions to purchase all 
the old rails that can be delivered at Jersey City at 
25 dols., but none are within reach at present. The 
scarcity of rolling stock on a large number of railroads 
is causing great inconvenience toshippers. Car builders 
are increasing facilities, and the projection of several 
new works in the Southern States has just been 
announced. Prices it is generally believed will ad- 
vance, but the reasons for an advance are not apparent. 
The Secretary of the Treasury has paid out over 
100,000,000 dols. during the past sixty days, and yet 
there is more or less financial stringency in commercial 
circles. Over 1,000,000 dols. per day is going to the 
interior. Manufacturing establishments are every- 
where crowded with we, My Prosperity was never 
more general, but competition is creeping along, and 
business is often done on narrow margins. The coal 
trade is active and manufacturing demand is heavy. 


PHILADELPHIA, October 30, 1890. 

Great activity continues in all manufacturing 
channels. Prices are firm and capacity is oversold in 
all directions. Under such a favourable condition of 
things advances in price or labour strikes might natu- 
rally be expected, but we do not hear of prices advanc- 
ing, nor of serious labour troubles. Manufacturing 
capacity is growing as rapidly as ever, and capital is 
seizing opportunities wherever they are to be found. 
The makers of all kinds of machinery are especially 
busy. Over 1000 new enterprises take shape every 
month, all wanting machinery, and it is not, therefore, 
to be wondered at that machinery establishments are 
retty well sold up. Then the railway managers are 
arge buyers of rolling stock and equipments. Car 
builders report a large volume of winter business on 
hand, locomotive builders the same. The Baldwin 
locomotive builders turn about 190 engines per 
month. Agricultural implements and farm machines 
are also wanted, Engine and boilermakers are doing 
an immense amount of work. The Government is 
advertising for proposals for vessels. A harbour 
defence ram of 2050 tons, a torpedo boat of 112 tons, 
and a torpedo cruiser of 750 tons will soon be con- 
tracted for. The iron and steel manufacturers are very 
busy and steel railmakers have begun to book large 


orders. The New York Central’s last order was for 
20,000 tons. So far nearly 800,000 tons have been de- 
livered. Prices have declined to 29 dols. in large lots. 


Steel billets are 30dols. Pig iron is 15 dols. for 
northern forge at New York and 14.50 dols. for 
southern. Pipe mills are still oversold and sheet and 
platemakers have work to the end of the year. The 
shipyards are crowded, and in fact there is nowhere to 
be Road any depression or weakness. Much capital is 
being expended in the south-western States because of 
the pushing energy of railway managers and in the 
opening up of beds of iron ore and coal. 





NOTES FROM THE NORTH. 

GLaseow, Wednesday. 
Glasgow Pig-Iron Market.—Last 'Thursday’s warrant 
market was more active than for some time previously. 
More buying was engaged in, and the price of Scotch 
iron rose to 52s. 24d. per ton cash, but the close was at 
5is. 74d. cash, the firmness disappearing with the flatness 
in the stock markets. No business in Cleveland or hema- 
tite iron was reported in the afternoon. The settlement 
rices at the close were—Scotch iron, 51s. 74d. per ton ; 
tieveland, 48s.; hematite iron, 58s. 9d. per ton. A 
somewhat unsettled feeling set in on the following 
day. Scotch warrant iron was weak at the opening 

and in the course of the forenoon the price declin 
3d. per ton, subsequently mounting up 9d. to 52s. 1d. 
per ton, falling again 4d., and closing at 51s. 104d., thus 
showing on the day an improvement of 3d. per ton. 


Cleveland iron was steadier, and closed without any im- 





provement, although the withdrawals from store on the 
previous day were very heavy. At one time hematite iron 
was 6d. per ton down, which was afterwards recovered, 
the close being as on Thursday. The settlement prices 
at the close in the afternoon were—Scotch iron, 51s. 104d. 

r ton ; Cleveland, 48s. ; hematite iron, 58s. 9d. per ton. 

he tone of Monday’s market was strong, in the fore- 
noon more especially. A very large amount of business 
was done, as “bears” had taken alarm, and did some 
heavy covering, about 100,000 tons of warrant iron 
changing hands. The price of Scotch iron at one time 
touched 52s. 84d. per ton cash, Cleveland 49s. 14d., and 
ematite iron 59s. 44d. ; but the final figures were 3d. to 
5d. per ton lower, still leaving, however, gains of from 
13d. to 74d. on Friday’s prices. At the close the settle- 
ment prices were—Scotch iron, 52s. 3d. per ton ; Cleveland, 
48s, 9d. ; hematite iron, 59s. perton. There was again an 
active business done in warrant iron on Tuesday forenoon 
at fluctuating prices. After some transactions had been 
done at 52s. 14d. per ton cash, the price went up to 
52s. 7d., but the close was dull at 52s. 4d. sellers. Business 
was again active in the afternoon, one or two fair lines 
being sold. The tone was rather weaker at the opening, 
but towards the close the price hardened up, the last 
price being the best of the day. The ‘‘ bear” account was 
considerably reduced, thereby removing a certain amount 
of support from the market. One or two large holders 
havesold freely during the past few days, and con- 
sequently the state of the account is now very greatly 
altered. Scotch warrants are likely to fluctuate, it is 
thought, between 53s. 6d. and 50s. per ton up till 
the close of the year, when the extent of the stocks 
will become known. The closing settlement prices 
yesterday afternoon were—Scotch iron, 52s. 6d. per ton ; 
Cleveland, 48s. 74d.; hematite iron, 59s. 3d. per ton. 
The market was strong this forenoon, with a good busi- 
ness done at higher prices. Scotch warrants advanced 3d. 


per ton, Cleveland 6d., and hematite iron also 8d. above | #7 


yesterday’s closing quotations. A large business was 
also done in the afternoon, but the forenoon prices were 
not fully maintained. Some of the special brands of 
makers’ iron are still to be had, but those of high reputa- 
tion, such as Coltness, Gartsherrie, Langloan, and 
Summerlee are for the time removed from the lists, 
except several brands of No. 1 iron. The shipments of 
pig iron from all Scotch ports amounted last week to 5427 
tons, as compared with 6592 tons in the correspondin 
week of last year. They included 300 tons for the Unite 
States, 220 tons for Australia, 205 tons for France, 795 
tons for Italy, 354 tons for Germany, 105 tons for Russia, 
250 tons for Holland, 305 tons for Belgium, smaller quan- 
tities for other countries, and 2398 tons coastwise. The 
stock of pig iron in Messrs. Connal and Co.’s public war- 
rant stores stood yesterday afternoon at 622,375 tons, 
against 627,675 tons yesterday week, thus showing for the 
week a decrease amounting to 5300 tons. 


Foreign and Colonial Shipments of Machinery, &c.—The 
shipments of machinery, &c., from the Clyde to foreign 
and colonial ports reported last week, included the follow- 
ing: Five locomotive engines, valued at 14,300/., for 
Sydney; machinery of various kinds, of the value of 
29,712/. ; sewing machine parts, valued at 4443/. ; blooms, 
billets, plates, bars, and other steel goods, of the value of 
10,758/.; pipes and other castings, plates, sheets, bars, 
tubes, and miscellaneous iron manufactures, valued at 


36,34 


Decline in Iron Ore Imports at the Clyde.—The stoppage 
of the blast furnaces in Scotland has told severely on the 
importation of Spanish iron ore at the Clyde ports. 
During the month of October only ten steamers arrived, 
bringing 13,950 tons of ore, while in October last year 
there were thirty arrivals of steamers with 43,579 tons. 
This decline tells not only on the revenues of the ship- 
ping, harbours, and railways, but it is a more serious 
matter to the labourers about the harbours. This import 
has been extending largely of late years, and even the 
imports for the ten months—425,725 tons—are 35,000 tons 
over those for the same period last year, 78,000 tons over 
those for 1888, and 179,000 tons over the imports for the 
same period in 1886. 


Cast-Iron Pipes for Calcutta.—The Glasgow pipe- 
founders are on the alert in the hope that they may 
secure the order for a very large quantity of pipes 
wanted by the Corporation of Calcutta—a city to which 
immense quantities of such goods have been sent from the 
Clyde in bygone years. The present wants are—14,000 
yards of 4-in. pipes, 18,830 yards of 3-in., and 12,270 

ards of 2-in. pipes—all for water supply, the total length 

ing upwards of 45,000 yards, or between 25 and 26 
miles. 

Clyde Shipbuilding Trade—Launches during October.— 
A fairly brisk condition of things has ruled in the ship- 
building trade of the Clyde during the month of October, 
and the output has been large, considering the fact that 
some delays have been experienced in getting the supplies 
of steel and iron as required. In all twenty-three 
vessels were launched during the month, having an 
aggregate of 32,330 tons, being 446 tons more than 
the amount of new shipping launched in the month of 
October last year, but 9670 tons under the output of 
October, 1888. Over the ten months of the year 228 
vessels have been launched of a total of 291,472 tons, 
being an increase of 19,622 tons over the output during 
the corresponding period of last year, and 144,134 tons in 
excess of the output for the same period of 1886. As 
contrasted with the output of the same ten months of 1883 
—hitherto the best year in this branch of local industry— 
the present year's output falls short by 35,089 tons. Of the 
vessels launched last month, thirteen aggregating 22,030 
tons were screw steamers, six of 2600 tons were dredging 
vessels, and four aggregating 7700 tons were sailing ships, 





One of the screw steamers was a vessel of 5200 tons for 
the British India trade, built by Messrs. William Denny 
and Brothers, Dumbarton; another was the Lismore 
Castle, 4000 tons, for Messrs. Donald Currie and Co., 
and built by Messrs. Barclay, Curle, and Co. There 
were also Terpsichore, 3400 tons, and the 
Martin Suenz, 3300 tons, for Spanish owners. A con- 
siderable amount of new tonnage was contracted for 
during the month. 


Contract for Water Pipes.—Messrs. D. Y. Stewart and 
Co., Glasgow, have just closed a contract to supply aline 
of new 15-in. piping which is to be laid from the filters to 
the town of Irvine, the cost being estimated at 7500/. 
The other contracts, &c., will probably bring up the total 
expense for this water supply extension to about 10,5001. 


Great Marine Engineering Contract for Greenock.—The 
eminent shipbuilding and engineering firm of Messrs. 
John Scott and Co., Greenock, se just signed a contract 
with the Admiralty to engine and boiler two of the 
largest battleships now in course of construction for Her 
Majesty’s Navy. This extensive order consists of two 
sets of twin-screw triple-expansion engines, each set 
being of 13,000 horse-power, intended for Her Majesty’s 
battleships Barfleur and Centurion. The former is being 
constructed at the Chatham Dockyard and the latter at 
Portsmouth. The machinery and boilers, when com- 
pleted, will be forwarded from Greenock to these dock- 
yards, and fitted on board the vessels by Messrs. Scott and 
Co. It is understood that the machinery is not required to 
be delivered at the dockyards for about two years from now. 
This is the largest order for machinery that has ever been 
placed in Greenock, and one of the largest ever placed in 
Scotland. The great importance of this contract to the 
east-end of Greenock can hardly be overrated. It may 
here be added that Messrs. Scott and Co. are at present 
completing for the Admiralty a set of new engines for 

.M.S. + Aaa oo which was formerly the guardship at 
Greenock. These are single-screw triple-expansion en- 
gines of 8500 horse-power, and will shortly be despatched 
to Portsmouth to be fitted on board that vessel. 


Glasgow East-End Drainage Scheme.—It has been 
decided in connection with this scheme to ask Mr. Al- 
sing, engineer, Sheffield, whose plan it is proposed to 
adopt, to act as consulting engineer for the necessary 
works, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Water Supply of Skipton.—The opposition of the 
Skipton ratepayers to the proposal to construct a reservoir 
capable of holding 110,000,000 gallonsof water at Skibeden, 
about two miles from Skipton, so far from decreasing con- 
tinues unabated, and they say that there is at present a 
debt on the town of 70,000/. They, therefore, cannot 
afford to go in for such an extravagant scheme as the one 
proposed to cost 40,000. They recommend the adoption 
of the Eastby scheme, by which a supply of water suffi- 
cient to meet the requirements of the town for many years 
to come can be secured. 


Iron and Steel Trade.—The works generally are full of 
orders and have contracts running which will keep them 
well employed for some time to come. Foreign railways 
are now in the market for a considerable quantity of 
material, and orders are almost certain to be placed in 
this district. Present quotations are as follow: Locomo- 
tive and tender tyres 12/, to 14/., carriage and wagon 
tyres 10/. 12s. 6d., springs 11/., locomotive axles 161, 
carriage and wagon axles 10/. 12s. 6d., special Siemens 
billets 67, 15s., and special Bessemer billets 6/. 10s. per 
ton. 


Visit of Technical School Students to Aldwarke Main 
Colliery.—The members of the mining surveying class of 
the Shetfield Technical School, accompanied by their in- 
structor, Mr. A. T. Cocking, have visited the Aldwarke 
Main Colliery for the purpose of seeing and making prac- 
tically an eect Herthesant survey. They were met by Mr. 

. E. Dickenson, who, after showing them a few objects 
of special interest on the surface, conducted them under- 
ground, where an actual fast-needle survey of a portion 
of the workings was made occupying about two hours, 
Much appreciation of the generosity which afforded the 
members this opportunity for practical work was ex- 
pressed, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the weekly 
iron market was well attended and a fair amount of busi- 
ness was recorded. The tone was cheerful and there 
appeared to be more disposition to buy than has been 
noticeable of late. Business was done at 48s. 9d. for 

rom pt f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron, 
Nos lots of buyers only offered 48s. 6d., and reported 
having purchased at that figure. At the close of the 
market affairs improved a little and there were lots of 
buyers at 48s. 74d. for prompt No. 3, but sellers 
did not care about selling under 48s. 9d. One or 
two makers offered No. 3 at 49s., but others asked a 
higher figure. Middlesbrough warrants were nominally 
48s, cash buyers, but no business was done in them. 
Grey forge iron was in good demand and realised 45s. 6d., 
but a few parcels were sold at 45s. No. 4 foundry was 
stiff at 46s. To-day the market was steady and firm, but 
there was not a great deal doing. About 49s. was the 
general quotation for prompt No. 3, but sales occurred at 
a little below that figure. Middlesbrough warrants were 
quoted 48s, 1ld. cash buyers. Hematite pig iron is in 
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good request and 59s. is the general price of makers Nos. 
1, 2, and 3 east coast brands. 


Dorman, Lony, and Company, Limited.—The report of 
this company was issued a few days ago. The profit for 
the year =< September 30 has been 102,233/. An 
interim dividend of 5s. per share was paid in March, and 
a further dividend of 10s. per share is now recommended, 
making a total of 15 per cent. This absorbs 52,500/. 
The rest of the profit is thus appropriated: Interest 
and debentures to 6701/., interest on the purchase mone 
to the vendors from October 1, 1889, 2726/.; writing o 
the preliminary expenses, 3484/.; writing off the expen- 
diture during the year for capital purposes, 15,140V. ; 
adding to the reserve fund 10,000/. ; directors’ fees, in- 
cluding managing directors, 5875/.; balance forward, 
58051. The company took over the business as from 
July 1, 1889, and the profits for the three months to Sep- 


tember 30, 1889, were certified to be 35,861/., which was | 


handed over to the company. The directors recommend 
that this sum should be placed to reserve less the in- 
terest (5837/.) paid to the vendors for the same period. 
The directors consider the results of the company’s opera- 
tions for the year satisfactory, and they are able to 
a mag that the prospects for the current year are favour- 
able. 


The Consett Iron Company.—In connection with the 
Consett Iron Company a scheme has been formulated to 
create 100,000 new shares, tobe called preference shares, 
with a fixed cumulative dividend at the rate of 8 per cent. ; 
the holders of the shares to be allowed to vote; and the 
shares to be allotted to the holders of ordinary stock on 
December 3. The idea is to expend on new angle mills, 
and in the opening of its coalfield north of the Derwent 
in the next three years about 300,000/., and it proposes 
also to er a the money on bonds it has borrowed. The 
capital, the directors suggest, should be raised by prefer- 
ence shares. These preference shares are to be pe A upin 
about 24 years, and are to be of the value of 5/. each. A 
meeting of the shareholders will be held shortly to con- 
sider the proposals, which will undoubtedly be approved. 


The Make and Disposal of Pig Iron in Cleveland.—The 
returns of the Cleveland Ironmasters’ Association for 
October, showing the make and disposal of pig iron for 
the month, were yesterday afternoon issued from the 
offices of the Ironmasters’ Association by the secretary, 
Mr. John Dennington. The returns show a slight in- 
crease in the public pig-iron stores, but a decrease in the 
makers’ stocks of 16,967 tons. They also show that the 
number of furnaces blowing at the end of the month was 
104, and the number damped down or out 49, as com- 
pared with 102 blowing at the end of October, 1889, and 
53 damped down or out, The number of furnaces on 
Cleveland pig iron at the end of the past month was 60. 
The make of Cleveland pig iron in the port of Middles- 
brough during October amounted to 116,320 tons, com- 
pared with 109,392 tons at the end of September, an in- 
crease of 6928 tons. Outside the port the make of iron 
was 18,088 tons, against 15,963 tons during the preceding 
month, an increase of 2125 tons. The total for the whole 
district was 134,408 tons compared with 125,355 tons 
at the end of the month previous, an increase of 9053 
tons. The total make of all other kinds of iron (in- 
cluding hematite, spiegel, and basic) was 110,763 tons 
compared with 108,505 tons during September, an in- 
crease of 2258 tons. The production of all kinds of pig 
iron during the month amounted to 245,171 tons against 
233,860 tons in September, an increase of 11,311 tons. 
The makers’ stocks of Cleveland pig iron in the port of 
Middlesbrough at the end of October amounted to 115,206 
tons against 128,416 tons a month previous, a decrease of 
13,210 tons. Outsidethe port the stocks in makers’ hands 
amounted to 13,967 tons os 17,724 tons in September, 
a decrease of 3757 tons. The total for the whole district 
is shown tu be 129,173 tons as compared with 146,146 tons 
at the end of the preceding month, a decrease of 16,967 
tons. In the makers’ stores there were 7134 tons of Cleve- 
land pig iron against 4750 tons at the end of September, 
an increase of 2384 tons. The amount of pig iron in the 
public stores was as follows: North-Eastern Railway 
Company’s, 287, as in several preceding months ; Connal’s 
stores 92,179 tons against 91,212 tons at the end of the 
previous month, an increase of 967 tons. The total stocks 
of all kinds at the month’s end amounted to 228,773 tons 
es 242,389 tons on September 30, showing a decrease 
of 13,616 tons. 





MISCELLANEA. 

Ata meeting of the King’s College Engineering Society, 
held on October 28, 1890, Professor Capper in the chair, 
Mr. Pritchard read a paper on “‘ Componnd Locomotives,” 
describing the more common of the different types now in 
use, 


We are informed that the Brunswick Rock Asphalt 
Paving Company, of 9, Gracechurch-street, London, E.C., 
have supplied the whole of the asphalt required in cover- 
ing the shafts at the stations of the City and South 
London Railway. 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom, for the week endin 
October 26, amounted, on 16,2354 miles, to 1,395,1591., 
and for the corresponding period of 1889, on 16,134? miles, 
to 1,359,178/., an increase of 100? miles, or 0.6 per cent., 
and an increase of 35,981/., or 2.6 per cent. 


The Secretary of State for India has appointed Mr. 
Arthur W. Thomson, C.E., B.Sc, of the Glasgow and 
West of Scotland Technical College, to be professor of 
mechanism and applied science in the College of Science, 
Poona. Mr. Thomson leaves for Bombay at an early 
date to begin his new duties. 





With a view of overcoming the inconvenience caused by 
the paucity of engineer officers in the service, the Ad- 
miralty are unders to be perfecting a scheme by 
which engine-room artificers will receive warrant rank. 
Such as succeed in ing a satisfactory examination will 
relieve engineer officers in charge of the machinery of 
cruisers, gunboats, and other small vessels. 


A movement is on foot with a view to holding an 
International Exhibition in Canada during 1892, to cele- 
brate the ‘centenary of the opening of the first Canadian 
Parliament, the jubilee of the granting of responsible 
government to the colony, and the twenty-fifth anniver- 
sary of the establishment of the confederation of the 
Canadian provinces. 


At the general monthly meeting of the Royal Institu- 
tion held on November 3, the special thanks of the 
members were returned to Dr. J. A. Fleming, for the 
presentation on behalf of Professor Elihu Thomson, of 
the apparatus employed by Professor Thomson in his 
experiments on electro-magnetic repulsion, and to 
Hervey Mr. Pechell, M.R.I., for his present of an old 
engraving (1809) of the library of the Royal Institution. 


Ata meeting held at the Royal Institute of British 
Architects on Monday, the 3rd instant, the council room 
of the Institute was lit by electric light. The electric 
light installation is being carried out by the Planet 
Electrical Engineering Company, and, for the evening, 
a temporary connection was made with accumulators in 
the council room. The lighting gave satisfaction to the 
members of the Institute who were present. 


The works of sewerage and of sewage disposal for the 
town of Maldon, Essex, were opened by the Mayor and 
Corporation on Tuesday last, the 4th inst. The works 
have been successfully carried out from the designs and 
under the superintendence of Messrs. R. B. Grantham and 
Son, of Nostkannbeviani Avenue, by Mr. G. Osenton, the 
contractor; Mr. John Wood acting as clerk of works. 
The Town Council has determined to form a promenade 
along the frontage of the River Blackwater, and to lay 
out a recreation ground in connection therewith. 


The Melbourne Leader, states that the conference of rail- 
way managers, invited to meet at the instance of the South 
Australian Government, may be regarded as the opening 
incident of a battle of the gauges. At the present 
time there are three different gauges very widely spread 
onthe Australian continent. Of the 3 ft. 6in. gauge 
there are 3221 miles, of the 5 ft. 3 in. gauge 2854 miles, 
and there are upwards of 2000 miles of the 4 ft. 84 in. 
gauge in New South Wales. During the recent strike 
the break of gauge between New South Wales and Vic- 
toria has been a great disadvantage. 


The glass for a 40-in. telescope, which is in course of 
construction for the University of Southern California, 
has been received by Messrs. Clark, of Cambridgeport, 
who have the work in hand. When completed this 
telescope will be the most powerful in the world. This 
position is now held by the Lick instrument, which it 
will be remembered, has an object glass 36 in. in diameter. 
The —— power of the new telescope will 
exceed that of the Lick by nearly 24 per cent., and as it 
will be erected in an equally clear atmosphere, some in- 
teresting discoveries should be made on its completion. 


The three great branches into which the projected 
Siberian railway is to be divided are as follow :—The first 
section will run from Slatoust, at the foot of the Ural 
range, to Tomsk, traversing a region chiefly of agricultural 
character. The second portion will include the districts 
between Tomsk and Irkutsk, which are less favoured b: 
nature. This line will unite the great Siberian rivers Obi, 
Yenisei, and Lena. The third and last section of the 
railway is intended toserve the Trans-Boikol, Amur, and 
maritime provinces, where considerable mineral wealth is 
to be found, and which in case of n would form 
Russia’s principal point of military defence against China. 


The Indian Government has ordered the ironwork for 
the foundations of the great bridge which is to cross the 
Kistna at Bezwada on the proposed East Coast Railway 
from a well-known Indian iron manufacturing firm. This 
is quite a new departure, and it is said to be due to the 
desire of the Government to have the bridge begun before 
the rains of 1891 set in. The Indian Public Works 
Department, it is remarked, has a lively sense of the 
delay in the execution of urgent orders, indented for 
through the Stores Department, and has therefore been 
bold enough to violate an understood rule in order to save 
‘*a year or two.” 


An extraordinary general meeting of the proprietors of 
the Midland Great Western Railway of Ireland was held 
on Tuesday in the Board Room, Dublin, for the purpose 
of taking into consideration three proposed orders in 
council authorising the company to make three railways, 
viz.—from Galway to Clifden, 49 miles; Westport to 
Mallaranny, 18 miles; and Ballina to Killala, 8 miles. 
The Government have given the company, as a free gift, 
440,000/. for the construction of the railways. The chair- 
man (Sir Ralph Cusack) addressed the meeting at length, 
and said the directors had, in view of the impending dis- 
tress, agreed to proceed with the construction of the rail- 


8|ways and work them in connection with their own 


system. 


M. G. Trouvé is the inventor of an apparatus called 
the electric crygmatoscope, designed for the inspection 
of geological strata which have been traversed by a 
boring tool. It comprises a powerful incandescent lamp 
inclosed in a cylinder. One-half of the cylinder forms a 
reflector and the other, which is made of thick glass, 
allows the passage of the rays of light. These rays bril- 
liantly illuminate the various strata as the instrument 
passes through them. The bottom of the device is 


y load, and d = effective depth o 


inclined at an angle of 45 deg. and is an elliptical mirror. 
This reflects the rays to the surface, and by means of a 
powerful telescope there, the strata can, it is said, be 
examined, good results being attained at denths of 200 or 
300 metres. 


The first-class armoured battleship Alexandra, 18, 8490 
tons, 8000 horse-power, attached to the Medway Steam 
Reserve, underwent a full power official trial of her 
machinery in the North Sea on Saturday. The Alexandra 
has been fitted with new boilers and has also had a 
thorough overhaul and repair at a cost of about 100,000%. 
The trial was of six hours’ duration, and proved of a very 
satisfactory character. Captain Hilary G. Andve, of the 
Medway Steam Reserve, took command of the Alexandra 
for the trial, and a large party of engineering officials 
were present, including Chief-Inspector of Machinery 
Alfred Wood, assistant to the Director of Dockyards. 
The Alexandra also tested her anchors, but the operation 
was not attended with successful results, the cable of her 
bow anchor breaking when tested with the vessel steaming 
at 10 knots, 


It was recently rumoured that the new magazine rifle 
had proved a failure. the basis of the rumour being the 
fact that the King’s Royal Rifles, under orders for India, 
were directed to return their magazine arms, and go out 
with the Martini-Henry instead. The reason of the above 
order is now stated to have been, not that there were any 
defects in the new weapon, but that as the other rgi- 
ments in India are armed with the old rifle, complica- 
tions would arise in the matter of the supply of ammuni- 
tion. So far from abandoning the manufacture of the 
magazine arm, arrangements have just been ——— by 
which 3000 stand will be produced every week. It is 
stated, however, that some minor changes have recently 
been made in the weapon, but the earlier issues will not 
be replaced. The difficulties in connection with the 
powder and bullet have, it is stated, been at length sur- 
mounted. 


The report of the directors of the Metropolitan Electric 
Supply Company, Limited, states that during the four- 
teen months which have elapsed since the company 
obtained Parliamentary powers, upwards of 40 miles of 
electric light mains have been laid in pipes under the 
streets of the principal thoroughfares of the company’s 
districts. Current is being supplied from four central 
stations, two of which—viz., Whitehall and Sardinia- 
street—are fully equipped, while the other two—viz., 
Rathbone-place and Manchester-square—are on the eve 
of completion. The company’s area of supply has been 
enlarged by the addition of the important and valuable 
district of Paddington. While it is impossible, until the 
accounts have been made up and audited, to review the 
company’s financial position in detail, the directors are of 
opinion that the prospects of the company are such as to 
warrant them in looking forward to a satisfactory divi- 
dend being earned during the ensuing year. 


Mr. 8S. B. Opdyke, Jun., the general superintendent of 
New York, New Haven, and Hartford Railroad, contri- 
butes to the Railroad Gazette the following rules as to the 
camber and deflection of bridges, which are taken from 
the bridge specifications for that line, which give, he 
states, for all ordinary spans very satisfactory results: 
All structures are designed to show a camber “‘C” 
when ee fixed load only. C= camber in 

#(e+t : . 

where s = span in feet, ¢ = uni 

10,000,000 ’ iti ii ' = 
stress in compression in tons per square inch from live 
load, ¢ = tensile stress in tons ” square inch from live 
girder in feet. The de- 

flection, when a train of the specified load is passed over 
the bridge at the usual train velocities, shall not exceed 


s?(¢ + t) whi si 
15,000,000 a’ after which the structure must return to 
its original condition. 

The first meeting of the seventeenth session of the 
Liverpool Engineering Society was held on Wednesday 
evening, October 29, at the al Institution, Colquitt- 
street. After the usual routine business, Mr. Henry H. 

est, M. Inst. C.E., the retiring President, introduced 
to the large assembly of members present Mr. Ferdinand 
Hudleston, Assoc. M. Inst. C.E., the new President, 
who in the course of his inaugural address congratulated 
them upon the flourishing condition of the Society. He 
then proceeded to describe in detail the general engineer- 
ing features of the Mersey Dock estate. Dealing first 
with the old dock for which the Act was obtained in 1709, 
and which was opened in 1715, and touching upon the 
fact that the datum of the Ordnance survey of England 
was based upon the level of the old duck sill, he 
followed out the various additions to the dock 
estate during the last century in the shape of 
the Salthouse, George’s, King’s and Queen’s Docks, He 
next dealt with the period when Mr. Jesse Hartley was 
engineer to the Dock Boards during which all the great 
extensions of the dock estate were made, and then to the 
period when Mr. G. F. Lister became engineer. He 
then described the various kinds of masonry and mortar 
which had been employed in the construction of the 
earlier docks, which were built solely of this material. 
Masonry, however, had gradually given way to Portland 
cement concrete. First the backing became concrete, 
and ultimately in the latest north dock, the Hornby, the 
whole wall was concrete, with granite coping and granite 
face at the angles and projecting corners. Hydraulic 
lime from Halkyn Mountain is still used for the setting 
of all true masonry, but the backing is Portland cement 
concrete. Mr. Huddleston then dealt with the powerful 
pumping machinery that has beenerected at the dock 
during recent years, and concluded by describing the two 
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lighthouses at the river mouth. 
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DEEP TUNNEL RAILWAYS. 

Ir is impossible to take an hour’s walk in any of 
the great London thoroughfares without feeling 
the conviction that the present means of communi- 
cation have become inadequate for the traffic. The 
omnibuses pass along almost in a continuous 
stream, and are often so completely filled that an 
intending passenger may hail half a dozen before 
he can find a vacant seat. The cabs add to the 
congestion, and are reduced to go nearly at the 
same speed as the omnibuses, while both the 
Metropolitan Railways are most inconveniently 
crowded at the busy periods of the day. Each 
year sees an increase of population, with a much 
greater increase in the trattic. People move about 
in search of business and pleasure far more than 
they did a few years ago, and it is certain that this 
activity will continue to increase in the future. In 
the twenty-five years ending 1889 the population of 
London increased 48 per cent., while the average 
number of journeys per individual in public vehicles 
rose 700 per cent. Even now the traftic per thousand 
of the population is less than half of what it is in New 
York. This is due partly to the greater nervous 
activity of the Americans, but more especially to 
their wonderful facilities for getting about in their 
overhead railways and tramways. Here we seem 
to have almost come to the end of our travelling 
resources. It is true that the tramway companies 
keep pushing out along the suburban roads, but 
that only serves to increase the congestion in the 
City and West-end. Passengers are delivered from 
all directions on to the edge of the area bounded 
by the Inner Circle Railway, and must then trust 
to omnibuses and cabs, unless they prefer to go on 
their feet. To get from Victoria Station to Oxford 
Circus, or from Waterloo to Paddington, involves a 
ride which not only seriously encroaches on the 
business hours of the day, but also irritates the 
nerves and tries the temper. There are plenty of 
other instances that might be quoted, and without 
going into details a glance at the map will show how 
deplorably west and west central London is defi- 
cient in travelling facilities. 

Some remedy for this state of things must be 
found soon, and the conditions of the question 
demand that it shall be different from anything yet 
existing. Another underground railway of the 
present type is out of the question. In the first 
place the investing public would not find the money, 
while every Londoner would protest against the 
prospects of a further exposure to the hot sul- 
phurous atmosphere he is now obliged to face. 
The slow jolting omnibus is preferable to that. 
Overhead railways are still more out of the question ; 
it is the fashion to call London ugly, and to decry our 
architecture, but yet the inhabitants have imbibed 
from some source an appreciation of beauty which 


a8 | will not tolerate the overhead railway, whatever may 
59 | be its advantages. 


The only feasible plan now 
befure the public is the deep tunnel railway of Mr. 
J. H. Greathead, which seems to combine the mini- 
mum of disadvantages with the possibility of dealing 
The formal opening of a railway 
onthis principle last Tuesday, between King William- 
street and Stockwell, has again directed attention 
to its great possibilities, and has recalled the fact 
that last session the House of Commons approved 
the construction of a similar line along Holborn and 
Oxford-street. A few months will demonstrate, 
we feel assured, the great advantages that will 


58 | follow the extension of these railways through the 
9 | thoroughfares of the metropolis, and will see more 


than one proposal for their construction. 

The advantages of the deep tunnel railway are 
patent even to the unprofessional mind. In the first 
place it avoids nearly the whole of the usual expenses 
for land, demolition of buildings, and readjustment 
of sewers and pipes. This saving in a town like 
London represents an enormous sum per mile. Par- 
liament has granted the use of the subsoil of the road- 
way free of charge, and as the construction is carried 
on without disturbing the ground in the slightest 
degree, there is nothing to add for underpinning 
or for the repair of damaged buildings. In the 
future, when we have greater experience of the 
working of the railway, it is not too much to hope 
that powers may be given to drive under private 
property on the payment of a moderate compensa- 
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tion. The old theory that the freeholder had the 
right to the use of the sky above his plot of land 
has been destroyed by the telephone and telegraph 
companies, who string their wires across his pro- 
perty without asking his leave, provided they do not 
require to make an attachment, and the comple- 
mentary theory that he owns all the material beneath 
him as far as the centre of the earth, may very well 
be modified. A railway with 40 ft. of compact 
London clay above it may pass under houses with- 
out making any sensible difference to the owners’ 
rights or conveniences. This, however, is all in the 
future. For the present the constructors of deep 
tunnel railways are quite content to keep to the main 
thoroughfares, and they have already demonstrated 
their ability to drive for several miles without 
shaking a single house by the way. They have not 
been quite so fortunate in constructing their stations, 
owing to the fact that there they abandoned the 
use of the Greathead shield, and used timbering, 
but even then the damage to the adjacent property 
was very slight. 

The deep railway lies below the lowest sewer, 
and of course far below all gas or water pipes. 
Neither the engineer nor the contractor has to give 
a thought about accommodating himself to existing 
buried structures. He is as free to pursue his 
course underground as is the American railroad 
constructor to follow his line across a prairie. It 
is a matter of indifference to a passenger whether 
he is 20 ft. or 60 ft. below the street level, provided 
he has not the exertion of climbing the height 
when he reaches his destination. The additional 
few seconds spent in the lift is of no account to 
him, although the extra depth reduces the cost of 
building the railway in a remarkable degree. 
Neither is the ventilation affected by the thickness 
of earth above the tunnel. In the South London 
Railway the atmosphere is perfectly fresh and 
pleasant, and when a train is approaching or reced- 
ing from a station there is a strong current of air 
through the staircase and lift-well, showing that the 
train sweeps through the tube like a piston, and 
that a constant interchange of air with the external 
atmosphere is taking place. Of course the use of 
steam locomotives is out of the question, and a 
great deal of the success of the new railway must 
depend on the electric motor. It is believed that 
this will insure a speed of 15 miles an hour, in- 
cluding stoppages, while the entire journey of 3} 
miles has been often made in ten minutes, that is 
at nearly 20 miles an hour. We look forward to 
the time when some of our leading thoroughfares 
will have four deep tunnels laid in them, two for 
express service and two stopping trains. 

In any new development of railway travelling 
the question of safety naturally arises. The horror 
of an accident would be vastly increased if it 
occurred in a narrow tunnel far below the ground 
level. Fortunately the deep railway is less, rather 
than more, liable to accident than one of ordinary 
construction. In the first place, as the two lines 
are perfectly distinct there is no chance of a derail- 
ment on one line flinging the wreck of a train over 
the other track, to be immediately cut into by a 
train coming in the other direction. Indeed, the 
track is so strait that even if a carriage did leave 
the metals it could scarcely go far astray. All 
the precautions of the block system can be carried 
out to the fullest extent, with the further advan- 
tage that the signalman can not only signal a train 
to stop, but can oblige it to do so by cutting off 
the supply of current to the section. In this way 
a runaway train would be immediately arrested. 
In the case of a breakdown, passengers can. alight 
from the train at either end, and proceed on foot to 
the next station. It is, of course, nervous work 
walking through a narrow tunnel, but not more 
in this case thaninany other. Byhaving the broken 
down train in the rear there is assurance against 
being overtaken, while the short connecting passages 
between the tunnels form most roomy manholes. 
Everyone who travels, whether on foot, in omnibus, 
or on the railway, must run some risk, and probably 
the risk will be less in the new railway than in any 
other form of conveyance in London. At least 
there is no boiler to burst, and the electric pressure 
employed—500 volts—will not give a fatal shock. 

We have already given a complete description of 
the method of tunnelling,* and refer to it again in 
another column, but we may call attention to the 
fact that it causes no displacement of the soil. 
There is no filling to subside, no pumping to 








* See ENGINEERING, vol. xliii., page 356, 
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remove the sand from existing foundations, no 
timbering to give way under the strain. The shield 
cuts a round hole some 3 in. larger in diameter than 
the iron tube which is built inside it, and within 
five minutes of the cutting, the extra inch and a 
half of radius is filled in with grout applied under 
pressure. This is done in lengths of 20 in., neither 
time nor space being afforded for any settlement. 
The completed tube is exactly the same diameter as 
the hole cut for its reception, and fills it immediately 
itis made. It has solid ground above, below, and 
around it, and is itself capable of bearing any pres- 
sure that can be brought upon it. It is practically 
safe against decay. It is well known that cast iron 
rusts very slowly when buried in the earth, but 
in this case it is defended by a thick skin of lime 
concrete, which will furnish it with ample pro- 
tection, and render it practically indestructible. 
The inside, of course, will be liable to atmo- 
spheric influences, but these can be met in any of 
the usual ways. 

When we compare this simple method of con- 
struction with that followed in carrying the Dis- 
trict Railway through Cannon-street,* for example, 
its peculiar adaptation to large cities becomes in- 
creasingly apparent. In Cannon-street a wooden 
deck was laid down from side to side for the 
trattic to pass over. Below this the work was 
carried on; the foundations of the houses at 
each side were underpinned, and were carried 
down piecemeal many feet, most skilfully; new 
sewers were laid at each side; gas and water 
mains were diverted, and when all this was 
completed the tunnel itself was built of massive 
proportions. The cost was enormous, and to all 
appearances will never be recouped. What the 
two metropolitan railways have cost per mile seems 
to be uncertain, but we learn from a paper read 
before the Institute of Civil Eugineers by Mr. Ben- 
jamin Baker, that in 1871, ‘‘ when the works had been 
completed and opened from Moorgate-street to the 
Mansion House, the expenditure on capital account 
by the District Railway for works and equipment 
of 7 miles of double line railway was stated in the 
directors’ report to have been 5,147,0001., and by 
the Metropolitan Railway Company 5,856,0001. for 
10} miles, both amounts being subject to deduction 
in respect of surplus lands.” <A part of this 
capital appears to have been issued at a discount, 
and therefore the nominal value may be misleading. 
In the case of the South London Railway, 3} miles 
have been constructed and fully equipped for a sum 
below three-quarters of a million, or for about 
230,0001. a mile. This sum would not be sensibly 
increased if the line were led through the most 
valuable parts of the City or West-end. All the 
land that needs to be bought is that for the sta- 
tions, a very trifling amount, and the rest, so 
long as the roads are followed, is given free of 
expense. 

Will deep tunnel railways pay ? That is the only 
point connected with them about which any differ- 
ence of opinion can exist, but they share this uncer- 
tainty with all other industrial ventures. At any 
rate they have everything in their favour. The 
maintenance of the permanent way will be low 
owing to the absence of ballast, and to the pro- 
tection from atmospheric influences. There will 
neither be the heavy rains of autumn nor the 
frosts of winter to loosen the road-bed. Further, 
the weight carried per axle does not exceed 5 tons 
in any case, and consequently the metals will not 
be distressed. The substitution of a uniform fare 
to be paid at turnstiles, in place of tickets, will 
sweep away an immense amount of clerical labour. 
The rapid succession of trains every three minutes, 
possibly every two minutes during certain hours, 
will utilise the time of signalmen and porters to 
‘the utmost, and reduce its cost, in relation to the 
takings, to an exceedingly small amount. All these 
points, however, will be demonstrated within the 
next few months, and then it will be possible to 
decide exactly in what districts a deep railway will 
earn adequate remuneration. [It must be re- 
membered it will not cost more to build such a line 
in Oxford-street than in South London ; but in the 
former place it will not only be crowded night and 
morning by ‘‘City” men, but that during all the 
intervening hours it will accommodate the constant 
to-and-fro traffic that constitutes the business and 
pleasure of the West-end. 

What the Londoner sighs for is rapid cross transit 
through a good atmosphere at reasonable fares, and 


* See ENGINEERING, vol. XXxvii., page 507. 





without the fatigue of climbing long flights of stairs 
at one or both ends of his journey. These are 
precisely the characteristics we find in the new 
railway. It promises to outstrip the District trains 
by three miles an hour ; the veutilation errs on the 
side of being too energetic; the fares are lower 
than those charged on the tramcars and omnibuses ; 
while the lifts carry the passenger from the plat- 
form and discharge him on the street level. The 
most exiguous traveller could not demand more, 
and, indeed, the promise seems almost too good to 
be true. We have such a long experience of the 
discomforts of suburban travel, that we are natu- 
rally prone to discount such a flattering picture. 
Possibly the reality may fall somewhat short of the 
expectation, but the present need is so great that 
practical people will not be too eager to criticise 
every shortcoming. We trust, however, that in 
all important matters good fortune will attend the 
new railway, and that there may be no breakdowns 
to give a bad impression. With so many novel 
features it is very possible that hitches may occur, 
but we are quite sure that they will be overcome, 
and that success will result. Sooner or later the 
deep tunnel railway will become as characteristic of 
London life as is the overhead railway of that of 
New York. 





THE WEATHER OF OCTOBER, 1890. 

OctoBeR has been mild, dry, and mostly fine, 
with less than the usual variability and storminess. 
The mean pressure and temperature at extreme 
positions of the British Islands, to which the Isle 
of Man is central, were as follows : 
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The distribution of rainfall in frequency and 
amount may be inferred from the following results : 











Places. | Rainy Days. | Amount. Rags ancl 
| in. in. 
Sumburgh .. 27 | 4.41 above 0.08 
Scilly .. 14 0.84 below 3.00 
Valentia 19 | 3.86 » 2.98 
Yarmouth l4 2.10 oy GT 





The rainfall in the north and east was nearly 
seasonable, in the south and west much below the 
average. At 8 a.m. on the Ist, 1.30 in. of rain was 
measured at Leith, 1.00 in. at Wick, 0.96 in. at 
Belmullet ; on the 3rd, 1.75 in. at Stornaway, 3.54 in. 
at Fort William, 5.90 in. at Glencarron ; on the 7th, 
1.01 in. at Valentia ; during the first half of themonth 
scarcely any rain fell on the east of England, and it 
issurprising to find how little fell altogether at Scilly. 
A rapidly progressing cyclone came from the west 
on the Ist, lowering the barometer to 29.2 in. at 
Aberdeen, and the next morning gave the same pres- 
sure in the Baltic. On the 8th an anticyclone over- 
spread these islands, gradually drifting southward, 
till its centre attained Switzerland by 6 pP.M., the 
11th, and rested thereabouts till the 14th, during 
which time these islands were within its influence. 
A cylone appeared at 8 a.m., the 15th, barometer 
29.2 in. at Orkney; by 6 Pr.m., the 16th, it had 
reached the north of Denmark, remaining there- 
about all the 17th, thence progressed to Riga, 
28.9 in., at 6 p.M., the 18th. Meanwhile an anti- 
cylone had commenced in the British Islands which 
did not give way till the 24th. After this date the 
weather was very variable. The daily general 
directions of the winds over these islands give a 
resultant from W. by N., computed with and with- 
out the estimated force, and this agrees with the 
mean distribution of atmospherical pressure. The 
greatest pressure, 30.55 in., occurred on the 23rd; 
the least, 29.1 in., on the 29th. The highest tem- 
perature, 74 deg., was reported at Plymouth on the 
3rd; the lowest, 20deg., at Loughborough, the 28th. 
At 8a.m., the 3rd, the temperature was 56 deg., 
generally under the influence of a fresh W.S.W. 
wind ; on the 8th while Jersey enjoyed 60 deg., 
Parsonstown had only 36 deg. ; the 9th, Scilly, 
58 deg. ; Stornoway, 55 deg.; Loughborough, 


33 deg. ; the 10th, Wick, 59 deg. ; Loughborough, 
39 deg. ; the 12th, Aberdeen, 60deg. ; Dungeness, 





38 deg.; the 13th, Valentia, 60 deg. ; Lough- 
borough, 32 deg.; the 14th, Leith, 57 deg. ; 
Oxford, 34 deg.; the 18th, Valentia, 55 deg. ; 
Parsonstown, 33 deg. ; the 28th, Valentia, 51 deg. ; 
Loughborough, 21 deg. The 26th, 27th, and 28th 
were very cold, with keen northerly winds, hail, 
rain, and snow. The sudden change to cold was 
sensational. Ice formed on the ground on the 
morning of the 27th, and thick hoar frost on that 
of the 28th, and there was a noticeable fall of leaves 
from trees. By the next morning there was a rise 
of 12 deg. generally over these islands, as much as 
20 deg. in London, 24 deg. at Oxford and York, 
and 28 deg. at Loughborough. Bright aurora was 
seen in north Scotland on the 10th. Thunder- 
storms occurred in east England on the 15th and 
16th. According to the weather notations clear 
days varied between 12 in the east and 4 in the 
west ; overcast between 20 in the west and 11 in 
the east districts ; indicating that sunshine was 
very scanty in Ireland, and most prevalent on the 
east of England, which the sunshine recorders 
corroborate. For the five weeks ending November 
1st, the duration of bright sunshine, estimated in 
percentage of its possible amount, was for the 
United Kingdom 30, east England 41, south- 
west England 38, south England and the Channel 
Isles 37, central England 36, north-east England 
31, south Ireland 21, north-west England and east 
Scotland 27, west Scotland 26, north Ireland 21, 
north Scotland 16. 

According to Sir B. J. Lawes, the year has been 
in some respects unusually favourable to the wheat 
crop, which he estimates to be over an average. 
** Although December was very severe there were 
higher than average temperatures in November, 
January, the beginning of February, and in March, 
after which the temperature was, with the excep- 
tion of the end of May, pretty generally lower than 
the average up to harvest.” The heavy rains of 
July laid the crops flat, whilst frequent rain and 
continued low temperatures retarded maturation 
and harvest operations. 





THE CITY AND SOUTH LONDON 
RAILWAY. 

Tue City and South London Railway, which was 
opened by the Prince of Wales last Tuesday, has 
been several times noticed in our columns. (See 
ENGINEERING, vol. xliii., pages 305 and 356, and 
vol. xliv., page 310, vol. xlv., page 573, and vol. 
xlix., page 306). It is one of the most interesting 
pieces of engineering of the last few years, and its 
progress has been followed with great interest. 
Every feature of it is novel—the construction of the 
tunnels, the method of driving them, the form of 
the trains, the system of haulage, the arrangement 
of the stations, and even the means for taking the 
fares. Novelty reigns from end to end, and even 
the most conservative must admit that the new 
characteristics are improvements upon the old 
ones, as exhibited in the underground railways of 
London. The chief condition that the engineer set 
himself to fulfil was to build a railway, starting from 
the City and traversing several miles of important 
thoroughfare, without any expenditure for land, or 
compensation for the disturbance of buildings and 
business, and at a moderate cost for construction. 
It was quite evident that this could not be done on 
the old lines. How it was done will be gathered 
from the following account. 

The original Act for the City and Southwark 
Subway, as it was then called, was obtained in 
1884. The promoters sought powers to build a 
double line from King William-street, E.C., to the 
Elephant and Castle, pledging themselves not to 
make use of steam locomotives for haulage. In 
1887 they obtained an extension to the Swan at 
Stockwell, and last session a supplementary Act 
permitted them to carry the line forward to 
Clapham Common, when they see fit. The last 
Act also changed the name of the undertaking 
to the City and South London Railway Com- 
pany. The total distance from King William-street 
to Stockwell is about 3} miles, and in it there are 
four intermediate stations, the greatest distance 
between any two being three-quarters of a mile, 
while the average distance is about three-fifths of a 
mile. The entire length is underground, the rails 
never being less than 40 ft. below the surface, and 
in some case, as at the crossing of the Thames, the 
depth is much greater. The up and down lines are 
carried in distinct tunnels, running generally side 
by side, but one a few feet higher than the 
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other to enable the passengers from one train to 
pass under the platforms of the other, and thus 
readily reach the hoists. Again, in Swan-lane the 
width of 13 ft. was too small to allow of the two 
tunnels being laid side by side, and accordingly one 
was placed over the other to avoid all interference 
with the foundations of the adjacent buildings. 

On the south side of the Thames the railway 
follows almost a straight line through a flat district, 
keeping to wide open streets and roads. These 
roads lead on to London Bridge, and here a diver- 
sion of the line had to be made, both laterally and 
vertically, to avoid the foundations of the bridge, 
and to gain sufficient depth to be in a firm stratum. 
This necessitated sharp curves—the shortest radius 
being 140 ft.—and a severe gradient onthe north 
bank of the river, which is very steep. Here the 
up line rises at 1 in 30 and the down line drops at 
1 in 15, There are also short gradients at each 
side of each of the intermediate stations. The 
rise is 4 ft., and is intended, first, to check the in- 
coming train with little application of the brake, 
and, second, toaid the starting train, theacceleraticn 
of gravity being sufticient to give a speed of 12 miles 
an hour. This feature promises to be a great assist- 
ance to the rapid working of the line, and as there 
will be no through trains is not attended with any 
inconvenience. Near the southern end of the line 
there is a short tunnel rising at a gradient of 1 in 
3} into the depét. By this the trains are brought 
up into the sheds at night, while it forms a general 
avenue of communication for hydraulic pipes, elec- 
tric conductors, and the like. The traffic on this 
incline is worked by a steel rope and a stationary 
winding engine, as indicated in the plan of the 
depot, Fig. 1, on page 545. 

The tunnels are formed of cast iron from end to 
end, except at the parts where they are enlarged 
for the stations. They are 10ft. in diameter from 
the City to the Elephant and Castle, and 10 ft. 
6 in. for the remainder of the distance. The tubes 
are furmed of rings 1 ft. 7 in. long, and each ring 
is in seven pieces, namely, six equal segments, and 
a short key-piece with parallel ends. The flanges 
are 3$ in. deep by 1} in. thick, and are bolted to- 
gether by j-in. bolts. The circumferential joints 
are made by tarred rope, and the longitudinal joints 
by pine strips; when the ground is wet they are 
further secured by Medina cement ; 30,000 tons of 
plates, and 1,500,000 bolts have been used in the 
structure. The method of driving the tunnels was, 
as we have said, new, and was effected by aid of a 
Greathead shield. We have already illustrated and 
described this appliance in our issue of April 15, 
1887, and we hope within a short time to illustrate 
a large shield in use in another most important 
piece of tunnelling, and therefore shall now content 
ourselves with a very brief account of it. Itisa 
short cylinder fitting over the end of a tunnel, as a 
cap fits over the end of a telescope. It has a 
cutting edge in advance, and is forced forward by 
hydraulic jacks, which take their abutment on the 
piece of tunnel already complete. A door in the 
end of the shield permits of the spoil being brought 
through and loaded into wagons. We will suppose 
that the ground is clay, and that the men, by 
passing through the door, have dug an irregular 
cavity in advance of the shield ; a ring of plates has 
already been erected inside the shield and bolted 
into place, and all is ready for an advance of some 
20 in. The pumps are set to work, and the shield 
moves forward, sliding along the tunnel; its leading 
edge cuts an exactly circular way, crowding the clay 
down into the cavity already dug out, while the 
shield itself is supported at the front by the virgin 
soil into which it has entered, and at the rear by 
the tunnel which it embraces. When the move- 
ment is complete there is an annular empty space 
round the tunnel near its end, equal in thickness 
to the thickness of the plates forming the shield, 
plus the cle:rance. If this space were left empty 
the ground would gradually sink and fill it, and 
possibly the effect might be felt at the surface. To 
prevent this there is a hole in each segment of 
the tunnel plates, and through these holes lias lime 
grout is forced through a nozzle by an air pressure 
of 45 lb. to the square inch, completely filling the 
void cut by the shield, and encasing the tunnel in 
an armour of concrete. 

This method of tunnelling proved most successful. 
It was carried out at such speed that at one time 
the contractors, working at six faces, accomplished 
100 ft. aday. The average at each face was 13 ft. 
Gin. per day. Wherever the shield was used no 
settlement took place, the tunnel actually filling the 





space cut for its reception, and making no disturb- 
ance in the adjacent soil. Unfortunately this speed 
could not be continued the entire distance, or the 
railway would have been opened ere this. On 
approaching Stockwell the bed of an old water 
course was passed, filled with gravel and sand, and 
under a head of 35 ft. of water. Here the shield 
alone was not sufficient protection, and its use had 
to be supplemented by compressed air to keep out 
the water. The erection of the compressing engines 
and the construction of the locks occupied some 
time and caused delay. However, as soon as the 
plant was complete the tunnelling was resumed and 
was carried out successfully, although more slowly, 
in spite of very considerable difticulties. One of 
these was that the gravel was so porous that the 
air leaked away with great rapidity, wasting much 
power. To combat this the face was cut back 
very carefully, and each portion, as rapidly as it 
was exposed, was played upon by a jet of grout 
to close the interstices. By this ingenious method, 
and by keeping the face carefully timbered, except 
at the part actually being cut, a progress of 5 ft. 
6 in. per day was made. The same device of 
the grout jet was also used in making the air 
locks tight. These were built of brick, and about 
the middle a space was left, which was afterwards 
filled with cement forced in under pressure. It 
found its way into every crack and cranny, and 
effectually sealed all leakage. The stations were 
not constructed by aid of shields, but were timbered. 
In some cases, however, the tunnel was first driven 
through the station to form a heading, and was 
afterwards removed. The City station is 28 ft. in 
diameter, and accommodates both lines ; the inter- 
mediate stations are 20 ft. 2 in. in diameter, and 
are in duplicate, both being in connection with the 
same hoist well and booking offices. 

It is evident that in a line varying from 46 ft. 
to 60 ft. in depth, other means than staircases must 
be provided for carrying the passengers to the sur- 
face. None butan athlete would care to make such 
an ascent on foot very often. Accordingly at each 
station there has been constructed a lift well, 25 ft. 
in diameter, lined with iron rings like the tunnel. 
In this there work two cages, semicircular in plan, 
each capable of accommodating fifty passengers, that 
is, half atrainful. Power to work the lift is sup- 
plied by water at 1200 1b. pressure, pumped from 
the depdt at Stockwell (Fig. 1) through a 7-in. main, 
which is gradually reduced in diameter to 3} in. 
The water is employed in lift cylinders, 6$ in. in 
diameter, constructed by Messrs. Sir William 
Armstrong, Mitchell, and Co. The construction 
of these lifts much resembles that of the Otis 
elevator, but was adopted by the makers many 
years ago on the first introduction of hydraulic 
power. The cylinder is fixed vertically to the 
side of the well, and obtains a treble purchase 
with sheaves and wire ropes. Four of these 
ropes, each with a breaking strain of 55 tons, 
or 210 tons in all, are attached to the cage 
which will carry a load of 3} tons only. There are 
also two wire ropes connecting the cage to the 
counterweights, and thus the chances of a break- 
down are infinitesimal. To render assurance still 
more sure each cage is fitted with powerful safety 
gear, which we shall refer to more in detail in an 
early issue. The two cages will together carry an 
entire train load of 100 persons, and will make the 
ascent in about 30 seconds. The lifts are fed by 
three 100 horse-power compound hydraulic engines 
(Fig. 1) supplied with steam at 95 Ib. _—_ 
The cylinders are 154 in. and 293 in. in diameter, 
with a stroke of 20 in., and the pumps have each a 
3.9 in. piston, with a plunger of half the area. The 
waste water is all returned to the depdt, and is 
used again and again. The quantity under pres- 
sure is stored in a large accumulator, 17 in. in 
diameter, with 17 ft. stroke, and there is a second 
accumulator, 94 in. in diameter and 27 ft. stroke, 
about the middle of the line, to reduce the velocity 
of flow through the pipes. 

We have already said that each train will accom- 
modate 100 passengers. It consists of an electric 
locomotive and three carriages, the whole weighing 
from 30 tons to 40 tons. The carriages are open 
from end toe end, and have two longitudinal seats 
like a tramcar. They are, however, considerably 
wider than a car, so that there is ample space for 
the movement of passengers. The height is 7 ft. 
from floor to roof. The doors at the ends give 
on to platforms, which are guarded at each side 
by folding gates on the lazy tongs principle. 
These gates can expand and contract as the cars 





go round the curves. From their length, 29 ft. 
over the platforms and 26 ft. over the bodies, there 
is a considerable relative motion between the car- 
riages on a sharp curve. This is further provided 
for by leather joining pieces between the gate-posts 
and the car bodies. ach car is carried on two four- 
wheel trucks, and each wheel is fitted with the 
Westinghouse brake. The compressing pumps for 
the air, like all the other machinery, are situated 
in the depdt, and not on the locomotives. These 
latter carry reservoirs for air, of a capacity 
sufficient for fifty stoppages. As ordinarily there 
will only be a dozen stoppages ona double journey, 
there is an ample margin. The reservoir is re- 
filled at Stockwell. A guard will travel on each 
of the two intermediate platforms, and on reaching 
a station will throw the gates open, the twostreams 
of passengers flowing in opposite directions. The 
tunnels themselves are not lighted. Four incan- 
descent lamps are fitted in each carriage. At pre- 
sent they are fed from the main conductor that 
supplies the electric motor. This arrangement is 
tentative, as it is possible that the varying demands 
of the locomotives may cause a flickering of the lights. 
If they do a separate conductor, with an indepen- 
dent dynamo at the depdt, will be provided for tie 
lighting. This isa matter of importance, as the 
ability to read with comfort will attract many pas- 
sengers who might otherwise travel by omnibus or 
tramway. 

The question of haulage is one that has required 
much anxious consideration on the part of the 
engineers. The original scheme contemplated 
cable haulage, with, of course, a moderate speed of 
some ten miles an hour. Many things have 
happened since 1884, and most prominent among 
them is the advance in electric traction. Its mani- 
fest advantages spoke strongly in its favour, while 
the danger of making the first experiments in 
electric railways in England on so large a scale was 
amatter for grave consideration. Fortunately a 
firm of contractors was found, with a world-wide 
reputation, who were willing to undertake the work 
and to give material guarantees for its due fulfil- 
ment. Messrs. Mather and Platt, of Manchester, 
offered to provide the whole of the electric 
plant, engines, dynamos, conductors, and motors, 
and to undertake that the haulage of the trains 
should not exceed a cost of 3$d. per train-mile. 
When we remember that a horse car costs 
5d. a mile for haulage, and that a train on the Dis- 
trict Railway costs 94d. for the same work, this is 
evidently a very moderate amount. We believe 
that nothing like it has been attained on the elec- 
tric street railroads of America. Whether it will 
be attained here remains to be seen, but the names 
of Dr. John Hopkinson and Dr. Edward Hopkin- 
son, who are responsible for the electric arrange- 
ments, are an assurance that the best available skill 
and experience in the country has been brought to 
bear on the problem. 

Tenelectriclocomotives, Figs. 3and4, have already 
been delivered, and four more are nearly completed. 
Each weighs about 10 tons, and is carried on two 
axles on a short wheel base. On each axle there is 
built the armature of an electric motor, that is, 
the axle forms the spindle of the motor. The two 
axles are quite independent, and there is no gearing 
of any kind on the locomotive, neither toothed 
wheels, belts, nor side-rods. The armatures are 
series wound ; their speed of revolution varies, of 
course, with that of the train, but at 15 miles an 
hour is 190 turns a minute. The maximum power 
which can be obtained from one of these locomotives 
is 100 horse-power. The engines are designed 
to run up to 25 or 26 miles an hour, and to make 
the entire journey of 3} miles, with four interme- 
diate stoppages, at the rate of 15 miles an hour. 
Both motors are controlled from a single switch 
handle which gradually removes resistance from the 
main circuit as itis putover. These resistances are 
partly in the form of cast-iron plates, and partly 
wire coils, and are arranged along the sides 
of the locomotive, with ample air spaces to prevent 
heating. There is a second switch which reverses 
the motion by reversing the fields. The current is 
picked up from a centre rail, made of a steel 
channel, and laid along the track, by three heavy 
slippers which slide on the rail and can adapt 
themselves to any unevenness it may possibly have. 
The rails themselves serve for the return conductor. 
There are, however, four copper feeding mains 
along the track, connected to the steel channel 
at different points to maintain an even potential 
as far as possible, and prevent any great variation 
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from the standard of 500 volts. These cables each 
contain sixty-one wires of 14 Birmingham wire 
gauge, and are insulated with Fowler - Waring 
material, covered with lead sheathing. The 
working conductor is of steel of high conductivity, 
specially rolled for the purpose by the Shelton Iron 
and Steel Company, of Stoke-on-Trent. The bars 
are fished and connected by copper strips. They 
are carriedon glass insulators, and we are informed 
that when the full pressure of 500 volts is on the 
complete system of feeding and working conductors, 
the leakage current does not exceed one ampere, so 
that the total loss by leakage is less than one horse- 
power. : 

The entire current for the ten trains will be gene- 
rated at the depdt (Figs. 1 and 2). For this 
purpose there are three Edison-Hopkinson dy- 
namos, each driven by a belt from compound 
inverted engines of 375 indicated horse-power. 
These engines have been built by Messrs. John 
Fowler and Co., of Leeds, and have cylinders 
17 in. and 27 in. in diameter respectively, with 
a stroke of 27 in. ; they run at 100 revolutions, or 
450 ft. per minute. Each cylinder has a separate ex- 
pansion valve, worked automatically by a block and 
link under the control of the governor, the cut-off 
varying from nil to 7 stroke. A specially powerful 
governor of the Wilson-Hartnell type has been pro- 
vided for this purpose, and is driven by four ropes 
lin. in diameter. Each engine has a flywheel 
14 ft. in diameter by 28 in. wide, and carries a 
26-in. link belt. This belt runs over a 2 ft. 10 in. 
pulley on the dynamo, and is tightened by means 
of a massive jockey pulley, which causes it to em- 
brace three-quarters of the circumference of the 
driven pulley. The engines are supplied with steam 
at 140 1b. pressure, generated in six Lancashire 
boilers, each 7 ft. in diameter by 28 ft. long. Vicars’ 
self-acting stokers and Livett’s flues are used in 
conjunction with these boilers. The feed water is 
passed through two large heaters fitted with brass 
tubes, and receiving all the exhaust steam. 

The Edison-Hopkinson generator dynamos are 
fitted with bar armatures; the weight of each 
armature is about 2 tons, and of each complete 
machine over 17 tons. The commutators are of hard 
copper insulated with mica. The magnet limbs are 
exceedingly massive, each limb with its pole-piece 
being over 4 tons, and the yoke of the machine 
about 3 tons. The output is 450 ampéres at 500 
volts, the electrical efficiency being 96 per cent., 
and the combined efficiency of engine and dynamo, 
or the ratio of electrical power at the poles of the 
generator to the indicated power of the engine, 75 
percent. The current is led from each dynamo to 
a simple switchboard in the engine-room, and is 
there distributed to the feeding mains. An auto- 
matic cut-out and a resistance provides security 
against a short circuit in the mains. 

An underground railway station has, hitherto, 
been anything but a pleasant place to wait in. 
Always dark and dirty ; in summer stifling, and in 
winter draughty, the very thought of it is dis- 
agreeable. Probably nothing would ever make 
a subterranean vault a desirable place to spend 
odd minutes in, but care has been taken that on 
the South London Railway the passengers shall 
have clean surroundings. The stations and the 
passages are entirely lined with white tiles, except 
on the parts monopolised by the inevitable adver- 
tisements. These tiles have a bright and cheerful 
gleam under artificial light, and when they grow 
dull, as is the way of all things in London, 
they can be swilled over with a hose, and re- 
turned to their original hue. Except at the termini 
the up and down stations are quite distinct, and in 
each there are independent platforms for the in- 
coming and the outgoing passengers. Those who have 
just descended are led by one passage to the inlet 
side of the lift cages, while those >roceeding to the 
trains, leave the cages at the opposite side and seek 
the platforms by another passage. The arrange- 
ment of the tunnels at two different levels enables 
one set of hoists, with short ramps, to serve for 
both lines. At the top of the lift the same divi- 
sion of passengers is maintained. Those entering 
the station pass through a turnstile, paying two- 
pence, whatever the length of the journey. They 
then find themselves immediately opposite the door 
of the lift. Those who ascend by the lift step out 
opposite the exit into the street. 

At each station is a signal cabin provided with a 
complete set of block instruments of a somewhat 
modified type. Some of the levers are electrically 


locked with the signals, and one of them can only 





be released ordinarily after the engine has passed 
over a treadle beyond the signal. Thus an auto- 
matic check on the signalman is provided. These 
signalling arrangements were designed and con- 
structed by Messrs. Dutton and Co., of Worcester. 
The sections are so laid out that not more than 
three trains will usually be starting at once, out of 
the ten running on the lines. At present the public 
service has not commenced, the date of the opening 
ceremony having been fixed to suit the convenience 
of the Prince of Wales, and somewhat ahead of the 
work. The trains have, however, been running 
for weeks carrying the workpeople and others in- 
terested in the undertaking, and it is rather from an 
excess of caution that the actual opening is yet 
delayed for a few weeks. After that event the 
public will be able to judge for themselves of the 
merits of the new venture. One slight inconve- 
nience they must be prepared for ; in an iron tunnel 
almost fitting the train there must of necessity be 
more noise than in an ordinary railway. It is not 
so great but that people sitting side by side can 
converse without difficulty, and probably will not 
be noticed after a few journeys. On the first trip, 
when all the senses are alive to grasp the surround- 
ings, it is noticeable. If the noise should prove 
to be a serious inconvenience it can be greatly re- 
duced by altering the arrangement of the sleepers. 

The entire credit for the conception and carrying 
out of this most interesting railway is due to Mr. 
J. H. Greathead, M. Inst. C.E., who is the chief 
engineer. Mr. Schute is the assistant engineer, 
and Mr. Basil Mott the resident engineer. The 
works were commenced by Mr. Edmund Gabbutt, 
of Liverpool, but owing to ill-health he gave up the 
contract to Messrs. Walter Scott and Co., of New- 
castle-on-Tyne, who have carried it out most suc- 
cessfully. The architect for the stations was Mr. 
T. P. Figgis ; the electrical plant has been sup- 
plied by Messrs. Mather and Platt, of Salford, 
represented on the works by Mr. J. A. Grindle. 
Messrs. Sir W. Armstrong, Mitchell, and Co., have 
supplied all the hydraulic machinery. 





THE IRON AND STEEL INSTITUTE 
IN AMERICA. 

As already mentioned in our last issue, the 
members of the Institute on leaving Chicago split 
up into two parties, one of which made a tour 
through the Southern States whilst the other visited 
the iron and mining regions of Lake Superior. The 
iron mines of the Gogebic range were visited on 
Thursday, October 16, the party proceeding from 
Chicago to the Ironwood Station of the Milwaukee, 
Lake Shore, and Western Railway, where they 
set off for the mines. The Gogebic range ex- 
tends east and west for a distance of about 15 miles, 
parallel to and about 15 miles south of Lake 
Superior, being partly in Michigan and partly in 
Wisconsin. The mines are situated on the top of 
the range and about 900 ft. above the lake level. 
Five years ago the whole range was covered with 
forest land, the first ore being shipped in the 
autumn of that year. Since then, however, the 
property has been rapidly developed and the total 
output up to date has been 8,174,000 tons of 
Bessemer ore. The principal mines are under the 
control of two companies, viz., the Metropolitan 
Iron and Land Company and the Colby Syndicate. 
The former controls the Norrie mines and the Pabst 
mines, near Ironwood, covering 240 acres, on which 
eleven shafts have already been sunk and more are 
in progress. The vein thus opened up is fully 
three-quarters of a mile long and averages about 
100 ft. in width, though in one place it is as 
much as 300 ft. broad. The shipment of ore 
from the Norrie Mine has risen from 15,419 tons 
in 1885, when the mines were first opened, to 900,000 
tons for the present season, or a total of nearly 
24 million tons of this ore alone. The Colby 
Syndicate controls five mines, of which the Colby 
Mine is the chief. This mine covers an area mea- 
suring 14 miles along the vein and half a mile 
transversely. During the past four years upwards of 
1,000,000 tons have been shipped from this mine, 
though as yet fully a mile of its territory has had 
no work done in it save that of exploration, but the 
company is now sinking shafts here. In certain 
portions of the Colby Mine, manganese is found in 
quite large quantities, and last year 80,000 tons of 
manganiferous ore, containing over 7.5 per cent. of 
manganese, were mined. The Palms Mine, adjoin- 
ing the Colby Mine on the east, and extending for 
half a mile along the vein, is another of the five 





mines controlled by the syndicate. This mine is 
comparatively new, the output last year being but 
small, but this year 60,000 tons of ore have been 
shipped, and the estimate for next year is 150,000 
tons. The ore is Bessemer quality, containing 63 
per cent. of metallic iron, and but .045 per cent. of 
phosphorus. The other mines under the same con- 
trol are the Comet Mine, the Aurora Mine, and the 
Superior Mine. The first named is anew one, situated 
about five miles east of the Palms Mine, which it 
resembles in the quality of its ore. The Aurora 
Mine, lying about four miles west of the Colby 
Mine, has produced 500,000 tons of ore during the 
past two years. The ore averages 62.5 per cent. of 
iron and .028 per cent. of phosphorus. The 
Superior Mine is a new mine, with a large body of 
manganiferous ore, containing upwards of 10 per 
cent. of manganese. On the same range there are 
a number of other mines, the most important of 
which, the Ashland Mine, which this year is ex- 
pected to produce upwards of 400,000 tons of ore. 
Proceeding nearly due east of the Gogebic range 
one arrives at another important iron mining 
region situated in the Menominee district. This 
district is about 27 miles long, lying to the north 
of the Menominee River, and extending in a nearly 
east and west direction. The geological features of 
the region are a bed of silicious limestone, above 
which come the iron ore deposits, consisting of 
silicious slates impregnated with iron oxide and 
argillaceous slates, the former being next the lime- 
stone. These are overlaid with grey slatey beds, and 
at places the ridge is capped with large horizontal 
layers of Potsdam sandstone. The principal mine 
here is the Chapin, which, in 1889, shipped 518,900 
tons of ore, out of a total of 1,800,000 tons for 
the whole district. On the present page we give a 
vertical section through this mine at the ‘‘C” shaft, 
see Fig. 1, the principal one at the present time, 
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which illustrates the general character of the deposit. 
The main body of ore lies between clay slates, which 
above the ore bed are about 200 ft. thick and 
covered with magnesian limestone. Below the bed 
the slates contain some iron, and are followed alter- 
nately by beds of poor ore and layers of slate, till the 
limestone is reached. The mine consists of four lenti- 
cular deposits, the chief of which is about 2500 ft. 
long with a maximum breadth of 130 ft. Its depth 
is unknown but must be great, as at the eighth level 
of the mine it is still 100 ft. wide, between shafts 
“*C” and ‘‘D.” At the east end of the property are 
two lenses, which are separated from the main de- 
posit by about 30 ft. of slates. The one furthest east 
is about 100 ft. long and 20 ft. wide, whilst the other, 
known as the north vein, is about 150 ft. long by 
50 ft. wide on the first level, increasing to 500 ft. long 
and 60 ft. wide at the seventh. The fourth lens is 
at the extreme west of the mine, and extends into 
the property of another company. The workings 
here are peculiarly interesting, as the deposit is 
being worked as an open mine. To do this a pit 
300 ft. long and 160 ft. wide at the top has been 
sunk through sand and gravel to the silicious cap- 
ping which here overlies the ore. The depth of 
the pit to this point is 35 ft., and the excavation 
was made in forty-eight days of ten hours each, by 
means of seventy-four teams working Kclipse 
scoops. The silicious capping above mentioned is 
now being removed in turn, and a large body of 
ore will soon be laid bare. The first work done at 
the Chapin was at the east end of the mine, and on 
account of the moderate width of the main deposit 
here, it was mined by leaving pillars and timbering 
rooms with stalls. As the work progressed further 
west, this system became impracticable, and had to 
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be changed. The shafts were still kept in the ore, 
and rooms 20 ft. wide were made and strongly 
timbered, leaving pillars 18 ft. wide. When, how- 
ever, the mine attained a depth of 300 ft. to 500 ft., 
the timbers proved inadequate to sustain the enor- 
mous pressure on them, and the management 
adopted the system of filling the rooms with rock, 
after which the pillars of ore were mined out. 
This system has now been adopted throughout 
the mine, the rock being obtained from a sand- 
stone quarry near the mine. In all four main 
shafts have been sunk into the ore. The 
‘“* A” shaft is 485 ft. deep, 8 ft. by 18 ft. inside 
of timbers, and dips about 70 deg. north. It 
is divided into three compartments, two for the 
pump and one for hoisting ore, of which about 200 
tons are raised per day. The winding engines are 
of the Corliss type, and in common with all the 
rest of the machinery at this mine is worked by 
compressed air, though sufficient boiler power is 
provided as a standby. The ‘‘B” shaft has been 
sunk down vertically to a depth of 630 ft. It 
measures 9 ft. by 12 ft. inside the timber- 
ing, and contains two balanced cages. The 
amount raised is 450 tons daily. The ‘‘C” shaft 
is at present the principal one, and as much as 
2700 tons of ore have been raised here in the 
twenty-four hours. It is vertical, measures 9 ft. by 
12 ft. inside the timbers, and is 580 ft. deep. The 
“‘D” shaft was sunk not very long ago, and is 
interesting on account of the peculiar system it was 
found necessary to adopt to get it down. A water 
bearing strata of quicksand was met with, and the 
work was then completed at a considerable expense 
by the freezing process of the Poetsch Freezing 
Company. Twenty-six wrought-iron pipes, 8 in. in 
diameter, and closed at the lower end, were 
arranged in a circle 29 ft. in diameter around the 
site of the shaft. These pipes passed through the 
quicksands and partly into the rock below. Inside 
of each a second pipe, 14 in. in diameter, was placed, 
and extended to within a few inches of the bottom. 
At the surface both pipes were connected to a Linde 
freezing machine, which maintained through them 
a circulation of a saturated solution of calcium 
chloride at a temperature of about zero Fahrenheit. 
A wall of frozen quicksand, 13 ft. thick, was thus 
formed round the shaft, and the excavation 
proceeded without further trouble, though it 
was necessary to drill and blast the frozen 
material as if it had been rock. As already men- 
tioned, all the machinery at the mine is driven by 
compressed air. The compressors, which have 
been built by the Rand Drill Company, are situated 
at the Quinnesec Falls on the Menominee River, 
at a distance of about three miles from the line, 
and the air is conveyed thence by means of a 
wrought-iron rivetted pipe made of j-in. plates and 
24 in. in diameter. This pipe is laid on the surface 
of the ground and has expansion joints at every 
480 ft. of its length. The air pressure is 60 lb. at 
the compressors and about 2 lb. or 3 Ib. less at the 
mine. The requisite power is obtained from the 
falls, which are 52 ft. high, and where a total of about 
6000 horse-power is available. As yet only about 
1700 horse-power is utilised, the plant for which 
consists of three independent vertical 48-in. inward 
flow turbines and one 54-in. turbine. 


Tae Copper Minine Disraict. 

On October 17 and 18 the Institution visited the 
copper mining district of Lake Superior. This 
region is situated at Keweenaw peninsula, and the 
accompanying map will show how the various mines 
lie with reference to each other. (Fig. 2.) The 
copper deposits here may be classed as belt de- 
posits and transverse vein deposits. The first class 
includes conglomerates and amygdaloids, and most 
of the so-called ‘‘veins” carrying much epidote, and 
coinciding with the bedding of the formation. The 
copper-bearing conglomerates are impregnated with 
native copper, which occurs as a cementing mate- 
rial and also as a replacer of the constituent grains. 
The mines now working on the conglomerate belts 
are the Calumet and Hecla, the Tamarack, and the 
Centennial, which all work on the ‘‘ Calumet and 
Hecla Belt.”” The Allouez and Peninsula mines 
work on the Allouez belt. The amygdaloids are 
simply the more or less altered upper vesicular por- 
tions of the old lava flows, the copper replacing 
some of the previous constituents. In these beds 
the copper is very irregularly distributed. The 
mines being worked on it are the Quincy, Franklin, 
Osceola, Kearsarge, Copper Falls, Atlantic, and 
Huron. The second class of copper deposits in- 





Copper MINES AND Stamp MILLs. 
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* Calumet and Hecla 25 dol. shares, 13 dols. 


paid-up, quarterly 
sent price of share 309 dols. 


clude those veins which traverse the bed nearly 
perpendicularly and are probably true fissure veins. 
The only mines in these are the Central and Copper 
Falls. The above Table gives some general par- 
ticulars as to the above mines. 

The most important mine of the whole region is 
the Calumet and Hecla. The workings of this mine 
extend 24 miles on the outcrop of the lode, and are 
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divided into three districts known as the Calumet, 
Hecla, and South Hecla. The bed is from 8 ft. to 
25 ft. thick, and dips 374 deg. to the north-west. 
The mine is operated by thirteen shafts, five on the 
Calumet portion, four on the Hecla, and four on 
the South Hecla. The deepest point yet reached 
is 2280 ft. below the surface. Allthe above shafts 
follow the dip of the bed, but a vertical shaft is 
now being sunk into the bed at Red Jacket, which 
is expected to strike the lode at a depth of 3325 ft. 
below the surface. In Fig. 3, we give a plan of 
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this shaft. A and B are cages for rock, and C D cages 
for men, timber, &c.; E is the upcast air-way, 
and F is for air-pipes &c. This mine boasts the big- 
gest machinery and engines to be seen at any mine. 
At the Calumet engine-house are three engines 


dividends of 5 dols. to 6 dols. = 20 to 25 per cent. per annum, pre- 


aggregating 7000 indicated horse-power. The 
largest of these, and, indeed, the largest at the 
mine, is the ‘‘Superior,’” which has cylinders 
40 in. and 70 in. in diameter by 6 ft. stroke. 
The steam pressure is 135 lb., and at 60 revolu- 
tions per minute, the engine indicates 4700 horse- 
power. Atthe Hecla engine-house there are also 
three engines, aggregating together 3700 indi- 
cated horse-power. The largest of these is known 
as the Frontenac, and has cylinders 27? in. and 
48 in. in diameter by 6 ft. stroke. At 60 revo- 
lutions per minute, and with steam at 135 Ib. pres- 
sure this engine develops 2200 indicated horse- 
power. The Gratiot engine-house contains three 
triple-expansion engines, all three of which have 
cylinders 18 in., 273? in., and 48 in. in diameter 
by 90 in. stroke. They have been designed 
to work with a boiler pressure of 185 Ib. per 
square inch, and to develop 2000 indicated horse- 
power. At the South Hecla engine-house are 
a pair of horizontal tandem Corliss engines with 
cylinders 18 in. and 32 in. in diameter by 48 in. 
stroke. A new engine-house is being built near 
the Red Jacket shaft already mentioned, and 
plant capable of indicating 9000 indicated horse- 
ower will be placed here when it is completed. 

he water ent for these engines is pumped from 
the Calumet pond by two Worthington engines, 
having a daily capacity of 14,000,000 United States 
gallons, and by a compound rotary beam pumpin 
engine, having a daily capacity of 5,000,000 Unite 
States gallons. The supply for domestic purposes 
has also to be pumped, the water being drawn from 
Lake Superior at a point about 4$ miles from the 
mine. ‘The stamp mill plant consists of two mills, 
with eighteen stamps of the improved Ball type. 
These stamps have cylinders 14in. and 21}in. in 
diameter by 24 in. stroke, and strike 95 to 98 
blows per minute. Their average capacity last 
year was 234 tons of rock crushed per twenty-four 
hours. Each stamp is provided with separators 
and jigs, and the mills have also a large number of 
slime tables. 

The Tamarack Mine, Fig. 4, was organised in 
January, 1882, for the purpose of sinking a perpen- 
dicular shaft to cut the Calumet Belt. This shaft, 
after more than three years had been spent on the 
work, struck the lode on June 20, 1885, at a depth 
of 2270 ft. Owing to the success of this shaft a 
second one was begun in March, 1886, at 730 ft. 
north of No. 1 shaft and reached the lode at a 
depth of 2575 ft. Shafts Nos. 3 and 4 are now 
being sunk about a mile north of shafts 1 and 2, 
and are expected to meet the lode at a depth of 
about 4000 ft. The plant here is lighter than at 
the Calumet and Hecla Mine, but seems quite as 
efficient in working. The stamp mills of the 
Tamarack Mine are situated at Torch Lake and 
are capable of turning out 1200 tons of crushed 
ore per day. 

The Osceola Mine, which is under the same 
management as the Tamarack, was opened in 1873 
ata short distance from the South Hecla. The 
conglomerate, however, proved to be poor, the best 
of it running into the Hecla property. Explora- 
tions south and east, however, resulted in 
the discovery of the Kearsarge amygdaloid, 
which is now being worked by the company. 
The leading mine working on the amygda- 
loids is the Quincy Mine, which was opened in 
1856. The copper is very irregularly distributed, 
most of it being found in small and irregular 
masses. Exploratory workings with the diamond 
drill are extensively employed to locate rich spots, 
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The Quincy Mill is also on the Torch Lake, and is! 
‘more important ones were included, met at the 
rooms of the Western Society of Engineers, Chicago, 
The buildings are lighted elec- | 


about six miles from the mine. The stamps here 
run at 94 blows per minute, and can crush 300 
tons per day. 
trically. 


American engineering societies, in which all the 


‘to consider a scheme for the establishment of an 


engineering head-quarters, and the holding of an 


The Centennial Mine is an extension of the Calu- | International Engineering Congress at Chicago 


met on the north, but is not yet in working order. 


during the world’s Columbian Exposition, in 1893. 


The Atlantic Mine, on the south of the Portage| Letters from the Exhibition authorities were 


Lake, works on an amygdaloid belt, very poor in 
copper, but of remarkable uniformity. The mill- 
ing plant is situated on the Portage Lake, and so 


read approving the project and promising to aid it 
as much as possible. A committee was appointed 
to outline the scheme, and have reported that, as 
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perfect are the arrangements that an ore containing 
but two-thirds of 1 per cent. of copper is profitably 
worked. 

Before concluding our account of this mining 
region we should refer to the Mining School. This 
school is situated at Houghton and is one of the 
finest buildings on the peninsula. It was opened 
in 1885, and for four years had a hard struggle 
to keep going for lack of funds, but this want has 
now been supplied and the school ranks as the 
equal of any in the States. No tuition fees are 
charged, and the only expense the student incurs is 
for the use of the laboratory apparatus. The aim 
of the school is to give a theoretical and practical 
knowledge of mining and its allied subjects. This 
it is enabled to do through the length of its course, 
its well-equipped laboratories, and its proximity to 
a great number of mines, mills, and furnaces, which 
are always open to the inspection of the students. 











NOTES. 
Cius Trains FRoM London TO BERLIN AND OTHER 
ConrTINENTAL Towns. 

Tue winter arrangements made in connection 
with the club trains to the Continent by Mr. W. 
Forbes, Continental traffic manager of the London, 
Chatham, and Dover Railway, show a gratifying de- 
velopment in the system, a new service to Cologne, 
Frankfort, Berlin, and other centres in Germany 
having been started. It may be mentioned that the 
London, Chatham, and Dover Company, in con- 
junction with the Northern of France Railway 
Company and the Sleeping Car Company, organised 
the through club service particularly for the con- 
venience of visitors to the Paris Exhibition last 
year, and in less than a year connections were 
arranged with the South of France, with the 
Pyrenees, Spain, Portugal, and Brindisi, the latter 
for Indian mail passengers, and with Italy during 
the wintermonths. The run between London and 
Paris has been accelerated by a quarter of an hour, 
the journey being performed in eight hours. Pas- 
sengers can leave Victoria Station at 3.15 any 
afternoon and travelling vid Dover, Calais, and 
Erquelines, be in Cologne at 7 o’clock next morn- 
ing and in Berlin at 5.30 the following evening. 
On Monday afternoon passengers by the same 
train may go direct to Rome, arriving there in 
thirty-nine hours at 7.30 on Wednesday morning, 
while to the South of France there isa connection 
on Tuesdays, Thursdays, and Saturdays, Monte 
Carlo being reached under twenty-eight hours. 
The Pyrenees, Madrid, and Lisbon connections are 
on Wednesdays and Saturdays. The Channel 
service is to be conducted in connection with these 
trains by the fast paddle steamers Calais-Douvres, 
Empress, and Victoria. 

Proposed INTERNATIONAL ENGINEERING CONGRESS 
AT THE CurcaGo EXHIBITION. 

On October 14 and 15 last, a convention con- 

sisting of representatives of a large number of 





several large engineering societies will desire head- 
quarters for their own members, and for the enter- 
tainment of foreign visitors, the committee recom- 
mend that in order to reduce the expense, all the 
principal engineering societies of the United States 
and Canada, should be asked to unite in maintain- 
ing a joint engineering head-quarters during the 
continuance of the Exposition. The management of 
the latter will probably provide space free of charge 
within the Exhibition buildings, but additional 
quarters may be required outside. The use of 
these quarters to be freely tendered to foreign 
engineers. They recommend further that a staff 
of a secretary and two assistants should be ap- 
pointed, who will supply information to visitors 
concerning the location of the various engineering 
exhibits, and about various points of engineering 
interest. They will also give visitors introductions 
to those they desire to meet, and promote social 
intercourse. The expenses of this are estimated 
at 10,000 dols. The committee next report on the 
proposed engineering congress. This congress they 
recommend should be open toengineers ofall nations, 
but the proceedings shall be conducted in the 
English language. The congress should be divided 
into sections to consider the various branches of 
civil, mechanical, mining, metallurgical, electrical, 
military, and naval engineering. The meetings 
should extend over six days. As far as practicable 
all papers should be furnished in advance, so that 
they may be examined by a committee of selection, 
and if found acceptable, printed and furnished to 
the members in advance of the meeting at which it 
is to be read. This report was accepted by the con- 
vention, who are now taking steps for carrying out 
its recommendations. 








SHippurtpInc.—Messrs. H. E. Moss and Co. in their 
half-yearly circular say: ‘‘ When issuing our _ last 
pa iy March 13, 1890, we stated that several builders 
began to see daylight, and were showing an eagerness for 
orders ; this was followed up before the middle of June by 
some builders accepting contracts for ten or a dozen 
vessels representing 40,000 to 50,000 tons capacity, at 
prices nage ye about 7/. per ton on the deadweight 
capacity, and similar prices ruled shortly after amongst 
other shipbuilders, until, say, 120,000 to 150,000 tons were 
placed by August. Prices then began to harden, 
and it is now difficult to place similar vessels at lower 
rates than 7/. 15s. to 8l. to the deadweight, and with 
every indication of higher prices ruling for some con- 
siderable time. Of course the reduction in iron 
and steel plates from 9. to about 6/. was a chief 
factor in this heavy reduction; but we have good 
reason to believe that the profits to builders on these later 
orders will be small, and that orders were accepted 
primarily in some instances —_ to keep their staff 
together. In addition to the vessels ordered by English 
owners, a very considerable business has been done with 
foreigners, who freely bought vessels ready or nearly 
ready, especially boats having a better rate of s than 
the ordinary run of tramp vessels. A hopeful feature in 


the future is that established lines have given out large 
orders freely, there being generally a hopeful feeling that 
freights have seen their worst, and that an improvement 
all round may reasonably be expected very shortly.” 





ACCURACY (?) IN ENGINE TRIALS. 
To THE EpiToR OF ENGINEERING. 

Sr1r.—There is an article in the current number of the 
Journal of the American Socicty of Naval Engincers upon 
the trials of a ferry boat, written by Chief Engineer Isher- 
wood, of the United States Navy, which contains some 
figures that I would commend to the study of our makers 
of chronometers and revolution counters, who are evidently 
all behind the times. 

The speed of the ferry boat as measured on a two-mile 
course, is stated to have been 10.492776 knots, or 
1064.317246 ft. per minute. On another occasion, when 
a greater length of base, it is to be presumed, warranted 
the addition of another decimal place, the speed was 
1103.7856656 ft. per minute. The indicated horse-power 
was 392.979757. Now as the time measurement in the 
first case cited extended over some 595 seconds only, it 
follows that it was possible to read the chronometer to the 
one hundred thousandth of a second. Moreover, as the 
limit of accuracy of the power measurement is fixed by 
the lowest limit of accuracy of its functions, the revolu- 
tions, which were 71 and a fraction per minute, must have 
been measured to the one-millionth part of a revolution. 
My mind quails at the thought of the minuteness with 
which the indicator diagrams, in all probability only an 
inch or two in height, must have been scaled in order 
to justify the recording of the horse-power to nine figures. 
One other quantity is worth quoting and needs no com- 
ment. ‘The number of Fahrenheit units of heat im- 
parted per hour in the boilers to the feed water supplying 
the main engine with steam” was 13286746.47564. 

Could not the chronometer, counter, and, shall I add, 
the table of logarithms, used in these experiments, 
obtained for our forthcoming Naval Exhibition ? 


I am, Sir, yours faithfully, 
October 20, 1890. Mien IN. A: 





ARMOUR PLATES. 
To THE EpitToR oF ENGINEERING. 

Srr,—The results of the recent armour plate trials in 
America are pregnant with suggestiveness, and may well 
make the champions of all-steel plates stand to attention. 

As one with large experience in steel manufacture, and 
a considerable acquaintance with the subject of armour 
plate constitution, I venture to submit that though the 
nickel-steel plate has admirably sustained the test of experi- 
ment, yet that one trial is surely a slender pivot on which 
to balance so largeand far-reaching an issue. Undoubtedly 
if, after several experiments, the nickel-steel plate met 
with no worse fate at the hands of the projectile than it 
has in this trial, there would scarcely be necessity to seek 
further for the desideratum in protective armour. But 
until the test of repeated experiment has thus settled the 

uestion, the claims of the competitive all-steel plate 
should be patiently investigated and duly weighed. 

Of the constitution of the Creusdt all-steel plate, which 
the late American trial has proved to be not by any means 
a bad second, I do not now speak, but a dual alloy of iron 
and carbon graduated from a hard tough face to a soft 
back would, I maintain, run the nickel alloy very hard. 
That this, by the agency of the Darby recarburisation 
process, is perfectly practicable, scarcely needs to be in- 
sisted on. have myself been engaged in developing a 
theory of constitution characterised essentially by the 
absence of the impurities phosphorus and sulphur, and 
thus approximately as nearly as possible to the condition 
of a purely dual alloy, in which manganese is reduced to 
a minimum. 

Bearing in mind the fact that a perfect medium of resist- 
ance is not practically attainable, the second best element 
of efficiency would be the capacity of ejecting the shell at 
the shoulder, combined, of course, with perfect localisation 
of blow. These requirements seem to be fairly met by 
the nickel-steel plate, but the success of this does not 
necessarily involve the failure and abandonment of all 
other constitutions, and it is — doubt that an all- 
steel graduated armour plate would perfectly combine all 
the excellencies of the nickel alloy, with the important 
additional qualification—surely no small one in the eye 
of governments and manufacturers—that it can be pro- 
duced at a much less cost. 

It seems a strange fatuity that while (since 1875, when 
Landore pioneered the manufacture of soft steel) steel has 
been advancingly applied to other and subordinate uses 
of a vessel’s equipment in this much more important 
section, its merits should have been unapplied and com- 
paratively unr ised. In armour plate constitution, 
as in all else, it only asks “‘ a fair field and no favour.” 

I am, Sir, your obedient servant, 
CHARLES WESTON SMITH. 
Mumbles, Swansea, October 30, 1890, 








DEFECTIVE BRAKE POWER. 
To THE EDITOR OF ENGINEERING. 
Sir,—The annexed paragraph appears in the daily 
papers of Tuesday last, the 4th inst. 


Accident on the South-Western Railway.—On the arrival 
of the 2.50 p m. train from Portsmouth to Waterloo, near 
an ee, the driver became aware that some- 
thing gone wrong. The brakes were applied, and 
eventually the train was stopped about three-quarters of 
a mile on the Portsmouth side of Witney. It was found 
that both the piston and connecting-rod of the engine 
were broken, one of the pieces was embedded in the line, 
and the 4-ft. way was furrowed for a distance of half a 
mile. The passengers were conveyed to their destination, 
after a delay of two hours, by an engine sent from 
Guildford. 


_ It appears strange that a train could not be pulled up 
in less distance than half a mile. This does not say 
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much in favour of the vacuum automatic brake, which is 
in general use on the South-Western Railway. Surely 
some explanation is required to explain the apparent 
defective brake power. 


November 5, 1890. 


Yours, &c., 
Ramway TRAVELLER, 








THE THERMODYNAMICS OF THE AUTO- 
MATIC VACUUM BRAKE. 
To THE EpItToR OF ENGINEERING. 

Srr,— Whatever may be your private opinion and your 
sympathies on the ‘‘ Battle of the Brakes,” I am pleased 
to note that your motto seems to be “‘a fair field and no 
favour, and the best brake to the front,” as shown by the 
way in which you have allowed this matter to be mooted 
by Messrs. Deeley and Archbutt, their friends and their 
opponents, in your much esteemed and most useful 
journal. 

Theory and Demonstration.—Though some have de- 
murred to the relevancy of the putting forward of 
these by Messrs. Deeley and Archbutt, preferring solely 
the practical considerations, few have ventured to ques- 
tion the general excellence of the demonstration, and the 
principal deductions flowing from them, namely (as I 
prefer to putit), “‘that the vacuum automatic brake is 
not essentially a wet brake by reason of the natural law 
affecting the deposition or absorption of vapour or mois- 
ture from air under compression or expansion as utilised 
in railway brakes.” And I incline to think that a restate- 
ment of the matter—a ‘‘new edition of experiments”— 
would seem a fitting compliment to your journal. 

Practical Deductions apart from Theory.—To meet such 
objectors to theory as have written you, I would ask their 
attention to the following. It is admitted that the com- 
pression of atmospheric air results in the deposition of its 
contained vapour, or moisture, and hence the provision of 
means to catch and remove such from pressure brakes. 

By the converse of the self-same law the removal of the 
compression as naturally absorbs the moisture. That 
such should actually occur in practice, surely does not 
need much force of reasoning, nor a very complex appa- 
ratus for its verification ; nor doI anticipate any corre- 
spondent will question it, or at any rate, without the 
ie reasons therefor, and also without being prepared to 
meet the full force of both theory, common sense, and 
experiment. 

Existing Brake Apparatus.—It is, however, one thing 
to meet would-be students of ‘‘ this fatal law,” who would 
invert the order of its operation, and quite another thing 
to account for, and to obviate, the admitted evil of water, 
and hence ice, in the vacuum automatic brakes. And it 
is clearly more in the way of locomotive engineers, so 
long conversant with such matters ‘“‘to find out where 
the shoe pinches,” than of parties new to the matter. 

It is at any rate the fact that when the Messrs. Deeley 
and Archbutt had shown the fallacy of ‘‘this fatal 
law” assumption, their work was finished, except to defend 
that position. But they have ventured further and may 
fare worse. It is nothing specially in their line to assume 
special knowledge of the practical conditions. As I 
understand their contentions, they are these : 

1. That the chief }eakage is not at the hose pipe joints 
but at the piston-rod glands. 

2. That the hose joints are sheltered from the rain by 
the ends of the carriages in running. 

3. That were it otherwise as to both these points, the 
amount of water to gain access would not be adequate to 
account for the known results. 

4, That therefore there remains —_ to account for 
the freezing detriment, the assumption that it arises from 
the back flow of steam leaking from the ejectors and con- 
densed in pipes ; the idea of its introduction from ‘‘care- 
lessness or malice,” which they suggested, I leave to them. 

There is not room remaining to treat these four assump- 
tions in this letter, but I should be pleased to give them 
firm treatment anon, with your kind permission begin- 
ning with No. 4. This one may need a very practical 
reference to the “‘ recent accident at Carlisle,” and havin 

inted reference to the stops at Wigan, Preston, a 

hap Summit, with special regard to the action of the 
small ejector from and to these points as bearing upon 
such assumed condensation, and having regard to the 
distances run and the degrees of frost operating there- 
anent. 
I am, Sir, yours truly, 
An Otp Loco. Driver. 





To THE Epitor oF ENGINEERING. 

Srr,—The failures mentioned by Mr. Stretton show 
that the arrangment advocated in your issue of the 24th 
October should be adopted without delay ; the blocking of 
the pipe on the engine would not then occur, and 
the serious dangers would have been avoided. It will 
be seen that the London and North-Western Railway 
have had the greatest trouble with the brake; as one 
fairly well acquainted with the brake fittings on the 
North-Western engines, I am not surprised at this. The 
connecting pipe between the engine and tender hangs 
very low, serving as a trap for the moisture that collects 
on the engine and tender; and if the pipe is not un- 
coupled occasionally, it is soon choked full of water. 

r. Webb’s order to blow the pipes through with the 
large ejector, will have a very beneficial effect on the 
working of the automatic brake in frosty weather. I had 
occasion to be on Crewe Station the other evening, which 
was frosty ; and on the arrival of a train from the North 
for Euston, the tail pipe was removed and the pipes were 
blown through for several minutes by the large ejector. 
The — of the train I was in were also blown through, 
and I think that if there was any moisture in the pipes it 
must have been drawn out, for the carriage vibrated as 
the current of air rushed through, drawn by the large 





ejector ; the air current would have considerable pressure, 
amply sufficient to blow the water out of the pipes. 

I agree with Dr. Elliott that the small ejector is doomed, 
the waste of steam with it being enormous, 

The Great Western Railway have used air pumps for 
some years ; in fact most of their engines are so fitted, 
goods as well as passenger ; so they must give satisfac- 
tion, or the company would not fit them so extensively. 
The pump is worked from the right-hand crosshead of 
the engine, a small pipe leading from the pump to the 
main pipe, which is placed low. It would be better if 
the pump was placed low, the pipes descending to it, the 
moisture draining to and being ejected by the pump, 
doing away with the drip trap, which is useless in frosty 
weather. 

The Great Western, using air pumps, having had no 
frost failures, clearly shows that the small ejector has 
been the great cause of freezing in the past. This being 
so I sincerely trust that the railway companies will fit 
their engines with pumps as soon as it possibly can be 

one. 

Yours truly, 

Nantwich, November 3, 1390. W. M. 





To THE EpitoR OF ENGINEERING. 

Str,—Mr. Stretton says I have added nothing to the 
present discussion. I did not profess to do so, the object 
of my letter being to notice Mr. Stretton’s constant at- 
tempts to draw the attention of your readers from the 
real question raised by Messrs. Archbutt and Deeley, and 
if page to get to know what Mr. Stretton really wants, 
and I am glad that I have been so far successful. 

He wants ‘‘R.G.S.’ and Messrs. Archbutt and 
Deeley to compare and reconcile their dry brake theory, 
with the practical facts recorded in the above list of thirty- 
nine failures.” I do not see any difficulty in reconciling 
them, but before I show that they are not contradictory, 
I would like to impress upon Mr. Stretton the fact that 
Messrs. Archbutt and Deeley do not deny that the brake 
has been frozen. 

The case stands thus: Mr. Stretton brings forward a 
list of cases of freezing, Messrs. Archbutt and Deeley 
say, the moisture which had become frozen could not have 
been condensed from the atmosphere but must have come 
from another source. The mere placing of the statements 
side by side is sufficient to show that they are perfectly 
reconcilable, and until it can be proved that the moisture 
did come from the atmosphere, surely in all fairness we 
cannot say Messrs. Archbutt and Deeley are wrong in 
their conclusions, but as soon as Mr. Stretton or an 
other one can show them to be wrong I shall be glad ; till 
then, however, I look for the source of moisture in another 
direction, and if it be from the ejectors then it is not im- 
possible to make the automatic vacuum brake a “dry 
brake.” 

Mr. Stretton has caused a list of failures of the vacuum 
brake to be published, which I think is scarcely fair seeing 
we have two rival brakes in this country. I hope you will 
be good enough to allow the following to appear in your 
next issue, so as to admit of comparison, and because Mr. 
Stretton wants a ‘‘ reliable” brake. I take the following 
particulars from the Board of Trade returns for the four 
years previous to December, 1889 : 

Automatic Automatic 
Westinghouse Vacuum 
Brake. rake, 
Total miles run 165,425,805 186,257,215 


», stock fitted ... 15,710 28,249 
»  casualities re- 

ported... asd 3,152 2,033 
»» cases of brake- 

power cut off... 2,770 1,010 


From the above the bellowing ep be obtained : 
estinghouse. Vacuum. 
Stock per casualty a 4.91 13.89 
Miles aa ue 52,483 91,617 
It may also be seen by further comparison that in miles 
per case of brake-power cut off the Westinghouse failed 
three times as often as the vacuum, and in stock per case 
of brake-power cut off five times as often. These figures 
need no comment ; I may state, however, that they apply 
to the automatic brakes only. 


I am, yours ay 
November 3, 1890. ~ G. 8. 





To THE Epiror or ENGINEERING. 

Srr,—If a correspondent writes one thing and means 
something quite different, it is obvious that controvers 
pees upon such lines is not likely to be economical, 
either in point of time or of your valuable space. Pro- 
fessor Elliott wrote in his first letter that ‘“‘ When a 
a vacuum - fitted train experiences a shower, passes 
through a zone of Scotch mist, or is continuously soaked 
during a wet day, inward air leakage is not only saturated 
with moisture, bat of necessity mechanically carries and 
sucks into the apparatus a large proportion of suspended 
moisture.” ‘‘ Suspended moisture” being thus spoken of 
in connection with ‘“‘a shower” and ‘‘Scotch mist,” 
where else could we suppose the moisture to be suspended 
save in the atmosphere? Yet Professor Elliott, having 
now discovered that such exaggerated quantities of mois- 
ture as he speaks of never are to be found suspended in the 
atmosphere, tells us that when he used the words ‘‘sus- 
pended moisture” he did not mean suspended moisture at 
all, but water which had fallen upon an “‘ ever-replenished 
surface.” In other parts of his first letter he referred to 
the same water as ‘‘ moisture of supersaturation,” and 
even “‘ vapour of supersaturation,” all tending to the 
inference that the atmosphere was the immediate source 
of the moisture ; but, now that we have pointed out that 
the atmosphere unaided cannot furnish enough moisture 
to suit his hypothesis, he introduces the idea of collecting 
surfaces for the purpose of multiplying the quantity. 





Thus we now hear of the “downpour from the carriage roof 
in front,” of water splashed up from the ballast, and of 
‘*a small sea” through which we are informed that trains 
“occasionally” run. These, Professor Elliott would have 
us believe, are what he originally referred to as “ sus- 
pended moisture” and ‘‘ moisture of supersaturation.” Is 
1t now apparent, rather, that he has shifted his ground in 
order, as he hopes, to divert attention from the complete 
collapse of his case ? 

In our original paper (which Professor Elliott has pro- 
bably not thought it worth while to read) we showed that 
it is impossible for atmospheric moisture to deposit and 
accumulate in the automatic vacuum brake apparatus 
under any circumstances whatever, and that the water 
and ice which have been found in the apparatus on certain 
occasions, must either have come from the ejector or have 
been introduced through carelessness or malice. Pro- 
fessor Elliott, having read a short résumé of our paper, 
took exception to our statement regarding atmospheric 
moisture, and brought forward certain calculations to 
show that ¢f more than a certain amount of atmospheric 
moisture got into the apparatus it would accumulate. 
We, interpreting his language to mean that the water 
referred to by him got sucked in as rain or mist, showed 
that no such quantity of moisture as he assumed ever is 
suspended in the air as rain or mist ; consequently, as his 
assumptions were exaggerated, his results must be erro- 
neous. In reply to this he made some vague allusions to 
“capillary attraction,” and the action being “analogous 
to that of a sand blast,” which led us to request him to 
be more definite. And now he introduces the ‘‘ downpour 
from the carriage roof,” which Professor Elliott may 
think sounds formidable, but which is quite unimportant, 
unless he can prove that a sufficient quantity of water 
from this source can find an entrance into the brake pipes. 
Professor Elliott himself has said that we must first 
“catch our moisture.” As we have previously pointed 
out, the pipes and couplings between the carriages 
present surfaces which are round, and are either 
placed vertically or sloping at high angles, and which 
consequently throw off water rapidly. The flexible 
coupling pipes themselves are quite impervious to water, 
and the rubber joint is so constructed that water cannot 
possibly find entrance there ; besides, any water which 
might run down the coupling pipe would have its fur- 
ther progress checked by the cast-iron shoulder of the 
coupling and would drain off down the connecting hooks 
before it could reach the joint. A hole in a coupling pipe 
large enough to admit any appreciable quantity of water 
would be detected by the driver failing to maintain his 
proper vacuum, and the pipe would be removed. The 
main leakage area is, as we have pointed out, around the 

iston rods, which are beneath the carriages and there- 
ore shielded from rain. With regard to this very 
important fact or ‘‘ plea,” as Professor Elliott calls it, 
he quickly dismisses it by saying that ‘it need merely 
be remarked that the region under a railway carriage 
running at high speed is, during wet weather, a very 
damp place indeed, and this remark applies even after 
rain has ceased if the ballast be theron soaked and 
capable of splashing,” and then he goes on to speak 
about ‘‘ extraordinary circumstances,” and of a train 
running through a ‘‘small sea.” ‘‘On one particular 
railway,” he says, ‘‘it is well known that splashing may 
occur for miles during all weathers.” Professor Elliott 
shows the extremity to which he is driven when he has to 
invent such a far-fetched notion as that of water splashed 
up from the ballast being sucked into the brake in any 
— quantity. ‘* Extraordinary circumstance” 
indeed ! 

In spite of his previous statement that moisture could 
not collect in the pipes unless the ‘‘ moisture of super- 
saturation” exceed 2 per cent., Professor Elliott now 
informs us that moisture may collect if the propor- 
tion exceed .6 per cent. This calculation is based 
upon his own assumption that the brake apparatus 
can be as much as 8 deg. Fahr. in temperature below 
that of the external atmosphere, an assumption the 
correctness of which we entirely deny. Thus he 
says, ‘‘I will suppose that the temperature of the 
external air 40 z . Fahr., and the internal tempe- 
rature in the neighbourhood of a leak is 32 deg. Fahr.;” 
upon this he bases a calculation, then takes it for 
granted the result is correct, and hopes he has ‘“‘ heard 
the end of our contention.” In another place he says, 
“In what I have written, the steady state as regards 
temperature has been invariably and explicitly assumed.” 
This seems to us a strange method of argument, It is of 
course with your correspondent’s assumption that we 
disagree, and not with his calculations. If his assump- 
tions were correct, his results would confirm our own con- 
clusions. 

Professor Elliott informs us that when he addressed his 
appeal to the railway campanies to adopt pumps, instead 
of ejectors, for maintaining the vacuum constant, he “ was 
not then aware of the fact that pumps had been used for 
this purpose.” If he will refer to the patent specification 
of Wm. Robert Lake, No. 279, January 23, 1873, he will 
find the following passage. ‘‘ Instead of the injector a 
rotary steam pump may be used, and will be preferable 
to air pumps worked by the machinery of the locomo- 
tive, because a pressure can be maintained whilst the 
train is stationary.” Also, in the specification of Robert 
David Sanders, No. 1522, April 30, 1874, he will read, 
‘* By means of a jet of steam from the boiler of the 
locomotive, or by means of the exhaust steam from the 
cylinders, or by means of a pump, an exhaust or vacuum 
is obtained.” Pumps were actually used on the first 
trains fitted with the automatic vacuum brake, but have 
in most instances been replaced by small ejectors which 
have proved more reliable and are by no means so wasteful 
as is generally imagined. 

Professor Elliott hints that the “‘big ejector” may 
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** have to give place toa pump.” If this were done, the 


whole design of the brake would have to be altered, for 
no pump could release the brake from twenty coaches 
with the required rapidity. Very large vacuous reser- 
voirs would be required on the coaches to store power for 
several applications, some such appliance as a triple valve 
would have to be used, and what is more serious, there 
would have to be taps on the main train pipe to prevent 
the stored power being lost when the vehicles were un- 
coupled. It would be wise for your correspondent not to 
preach until he has made himself better acquainted with 
the history and details of the brake question. 

On the strength of his unfounded assumptions, he says: 
**Tf the vacuum brake is to be retained,” &c. Now if he 
will turn to the Board of Trade returns for the six months 
ending June 30, 1890, he will find that with a mileage of 
38.9 millions, trains fitted with the automatic vacuum 
brake overran platforms on only seven occasions, whilst 
with a mileage of only 22.4 millions, trains fitted with the 
Westinghouse brake overran platforms on no less than 
fourteen occasions. With facts like this in its favour the 
vacuum brake would not appear to be in danger of aban- 
donment. We would direct Professor Elliott’s attention 
to the following failures of the Westinghouse brake, culled 
from the same return : 

Great Eastern Railway.—January 4. Carriage train ex 
Billericay overran Sheffield platform seventeen carriage 
om caused by main stop-cock on brake van being 
closed. 

London, Brighton, and South Coast Railway.—March 3. 
London to Epsom train delayed five minutes at Blue 
Anchor ; releasing brake owing to frost in coupling hose 
of third-class carriage. 

London, Chatham, and Dover.—February 14. Train 
overshot Borough-road Station by five coach lengths 
and Walworth-road Station by half a carriage length; 
cause could not be discovered.—March 3. Train overshot 
platform at Aldersgate-street half a coach length; severe 
frost affected the proper working of the brake.— 
March 3. Brake on engine and tender failed to act 
when running down Strood bank; triple valves frozen.— 
March 10. Train overshot platform at Penge the train’s 
length ; fault of engineman.—June 16. Train overshot 
platform at Battersea Park, the train’s length; neglect 
of coupler to open cocks of brake pipe at each end of a 
Midland Company’s carriage truck, second vehicle from 
engine.—March 3, 7.35 a.m. to Crystal Palace and other 
trains ; brake only partly worked on trains, through pipes 
being f cena, fe 3. Train twelve minutes at 
Rosherville and Southfleet ; brake would not come off 
some of the carriages ; effect of frost.—March 4. Train 
four minutes at Battersea Park-road and Wandsworth- 
road through brake not releasing itself; effect of frost ; 
hand brake worked the rest of journey.—March 4. Train 
two minutes at Herne Hill through brake not releasing 
itself on third-class carriage; etfect of frost. 

North-Eastern Railway.—January 18, Train overran 
platform at Hunwick ; the 1-in. cock between engine and 
train shut.—January 21. Train overran platform at 
Strensall, the donkey pump not working; the nut on 
lower main piston rod faulty.—February 11. Train over- 
ran platforms at Weston and Headingley. Donkey pump 
failed ; the lower head of main piston valve broken. 

Glasgow and South- Western.—January 10. Train partly 
overran Newton-on-Ayr platform, caused by cock being 
shut on vehicle in front of train.—March 24. Train partly 
overran Dalrymple platform, caused by cock being shut on 
tender—A pril 30. Train partly overran Casillis platform, 
caused by cock being shut on vehicle in front of train. 

Altogether, the Westinghouse brake failures recorded 
in this latest return amount to about 303. Professor 
Elliott says he ‘‘well remembers the events of one cold and 
thick winter’s morning when a brake did not fail.” No 


doubt tens of thousands of non-failures under similar | Th 


atmospheric conditions occur, but we would remind 
Professor Elliott that the Westinghouse brake (if this is 
the subject of his mysterious reference) does often fail 
through frost, and that the forgetfulness of a porter to 
open a tap when he couples a train fitted with this brake 
renders it useless and endangers the lives of the pas- 


—- : 
1ere are at least two good brakes in use. Both have 
failed during frosty weather from ice, and one is liable at 
any time to prove useless from the neglect of a railway 
servant to openatap. These facts are incontrovertible. 
Now we have shown that if proper precautions be taken 
in designs and construction to prevent the passage of 
steam from the locomotive boiler into the brake pipes, 
the automatic vacuum brake has nothing whatever to 
fear from frost; whereas the liability to freeze is an 
ineradicable defect of the Westinghouse brake. In the 
latter atmospheric moisture is continually accumulating 
under most atmospheric conditions, and would ultimately 
fill the whole apparatus unless it were to be drained away 
by removing plugs provided for the purpose. The Board 
of Trade returns, if they prove anything, support our 
contention, and the facts are so well known to railway 
engineers that the automatic vacuum brake is now being 
generally adopted in England. 
Yours truly, 
R. M. DEELEY. 
L. ARCHBUTT. 
Charnwood-street, Derby, November 4, 1890. 








Execrric Licutine At St. Pancras.—The first stone 
of an electric lighting station was laid at Stanhope-street, 
St. Pancras, on Wednesday last. The work is being 
carried out by the vestry, who alone of all the London 
vestries have retained the powers for electric lighting in 
their own hands. Professor Henry Robinson, the engi- 


neer to the work, informs us that the station will be sup- 
plied with nine low-tension and two high-tension dynamos, 
one of each set being reserved as a standby. 


All these 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


AvaGust. 





SEPTEMBER. 


OcTOBER. 








Nore.—Each vertical line represents a market, and each horizontal line represents 1s. in the case of 


hematite, Scotch, and Cleveland iron and 1l. in all other cases, 
bottle, varying in weight from 70 lb. to 801b. The metal prices are per ton. 


The price of quicksilver is per 





dynamos will be driven direct by triple-expansion con- 
densing engines. The high-tension dynamos will be used 
to supply ninety 500-watt are lamps for street lighting. 
e low-tension dynamos are for the incandescent lamp 
circuits, and the distribution will be effected on the three- 
wire system at a potential of 110 volts between the lamp 
terminals. The low-tension plant will be equal to serve as a 
maximum 10,000 incandescent lamps of 16 candle-power 
each. As an additional stand-by, and for use during the 
period of minimum demand, six sets of accumulators, 
equal to supplying 800 to 900 lights, are also to be placed 
in the station. Provision has been made at the outset 
for laying five miles of distributing mains, which will be 
capable of carrying sufficient current for 25,000 16 candle- 
power lamps, so that when required the plant at the gene- 
rating station can be more than doubled without neces- 
sitating the laying of fresh mains. 





PoLLuTION OF THE RiveR CaLpEer.—On Tuesday, 
November 4, Mr. J. T. Harrison, M.Inst.C.E., held a 
Local Government inquiry at the Board Room, Earls- 
heaton, near Dewsbury, relative to an application by the 
Soothill Nether Local Board, for sanction to borrow 
12,000. for the purpose of carrying out a complete scheme 
of main drainage and sewage treatment. Mr. W. C 
Handley, clerk to the Board, stated that the population 
of the district was about 5750, the effective rateable value 
13,113/., and the amount of the present debt 15307. Mr. 
Malcolm Paterson, M.Inst.C.E., Bradford, the Board’s 
engineer, produced the plans and sections of the scheme, 
and explained the details. The scheme is entirely by 
gravitation, there being two main outfall sewers meeting 
at one point, and the method of treatment proposed is 
chemical precipitation in three tanks working separately, 
combined with filtration on land specially prepared to 
a depth of 5 ft. to 6 ft., the total area being 4 acres. The 
principal features of the scheme are (1) separation of 
storm water from the sewage ; (2) utilisation of the fall 
of sewage for mixing chemicals ; and (3) the taking of the 
manufacturing refuse into the sewers, thus striking at 
the root of river pollution, a step which in view of the 
terrible state of the River Calder will doubtless be 





watched with interest by the West Riding County 


Council. The inspector advised the acquisition of the 
land at once by conditional agreement, and stated that 
in no case would the Local Government Board sanction 
the discharge of sewage clarified by precipitation without 
its passing over land, ‘not even the supernatant water 

riodically discharged before cleansing the tanks, and 
urther stated that with this proviso he would recommend 
the granting of the application. 





THE EpinpurcGH INTERNATIONAL ExurBiTI0on. — A 
meeting of the members of the Edinburgh Exhi- 
bition Association was held in Edinburgh, on Wed- 
nesday, 5th inst., for the purpose of resolving on winding 
= the association and appointing a liquidator. Sir 

omas Clark, chairman of the association, presided. 
Mr. Pollard, the treasurer, submitted the following report 
of liabilities: Balances due to contractors, 14,7001.; 
rents due at Martinmas, 1890, 325/.; salaries and archi- 
tects’ commission unpaid, about 600/.; estimated cost of 
restoring the grounds, 500/.: balances due to the Brush 
Electric Light Company and King, Brown, and Co., for 
the month of October, 45001. (these had been ascertained 
to be 3900/. but had been entered at the above figure) ; 
and balances due to the British Linen Company, 19,3281. 
12s. 5d. Total liabilities, 40,7337, 12s. 5d. Assets: Con- 
cessions outstanding, 2366/.; sums due by railway and 
electric launches, about 1200/.; sums due for space, elec- 
tric light, and storage, say 600/.; cash in hand, 1449J. 
14s. 9d. ; value of the buildings as estimated, 10,000/. 
The deficit, subject to cost of working and ex- 
penses of liquidation, amounted to 24,9171. 17s. 8d. The 
value of the gate drawings, apart from season tickets, 
was in May, 7138/., in June, 5671/., in July, 7535/., in 
August, 6830/., in September, 5811/., and in October, 
6100/., a total of 39,000/. The same takings in the Edin- 
burgh Exhibition of 1886 amounted to 68,000/. The 
amount spent on bands alone had been 5300/. or 5400/. 
Other amusements, fireworks, and so forth, the Agricul- 
tural Show, and various other items, made up a total 
sum of 11,9007. It was resolved that the association 
should be wound up voluntarily. A committee of ad- 
vice was then elected. The proceedings were somewhat 





noisy. 
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THE 
CONSTRUCTED BY 


PADDLE STEAMER “HYGEIA.” 


MESSRS. NAPIER, SHANKS, AND BELL, YOKER, NEAR GLASGOW. 
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On the present page we give a profile and deck plan 
of the paddle steamer Hygeia, and on our two-page 
plate an engraving of the engines. The performances | 
of this vessel in point of speed have been remarkably | 
successful, while for smartness in external appearance | 
and elegance in internal decoration, she is typical of the 
finest paddle steamers produced on the Clyde. The | 
Hygeia has been built to the order of Messrs. Huddart, | 
Parker, and Co., Limited, of Melbourne, under the’ 
supervision of Messrs. Morton and Williamson, con- 
sulting engineers, Glasgow, the hull being designed and 
constructed by Messrs. Napier, Shanks, and Bell, 
Yoker, near Glasgow, and the machinery by Messrs. 
Rankin and Blackmore, Eagle Foundry, Greenock. | 
About four years ago the same builders and engineers | 
constructed the Ozone, also for Melbourne, which | 
vessel we described fully at the time. Since that) 
date the Port Phillip Bay passenger trade has de- | 
veloped so much that a larger and faster boat was | 
required to cope with the traffic. The Ozone has a 
speed of 21 statute miles per hour, and Messrs. 
Huddart, Parker, and Co. in ordering a new vessel, 
made it a condition that the steamer should be faster, 
and have such handsome fittings and conveniences as 
to secure for her the good opinion of the colonists. 
The Hygeia is the result, and she will doubtless suit 
all requirements, and at the same time add to the} 
reputation of the builders and engineers, who have | 
already sent forth several magnificent paddle steamers. | 

The Hygeia is 300 ft. in length, 32 ft. beam, and | 
12 ft. in depth. The hull is modelled with a view to 
the high speed intended on light draught. During 


boarding the Hygeia is the magnificent expanse of the | and walnut; sliding windows being fitted around 
promenade deck, 260 ft. in length, and extending the | to supply plenty of light and air. The bar accommo- 
full breadth of the vessel, which is 64 ft. at the | dation here and elsewhere in the ship is of extra extent 
paddle wings. Amidships, on this deck, are the | compared with home steamers, which would indicate 
captain’s chart-room and the ticket office, forming a | that the teetotal reformer has not made much progress 
deck-house of unusually large dimensions, built of in the colonies. Immediately underneath is the for- 
solid teak. Overhead, between the paddle-boxes, ex- | ward dining saloon, the woodwork of which is polished 
tends the look-out bridge and steering platform. The) hardwood, the same as in the after dining saloon. 
funnels are elliptical to lessen wind resistance. For | Pantry and storeroom are fitted at the forward end. 

the greater comfort of passengers canvas awnings are| On the main deck forward, in the wing houses, are 
provided all over the promenade deck ; and on this|captain and chief engineer’s rooms, hair-dressers’ 
deck also there is the somewhat novel arrangement of | saloon, bakery, scullery, lavatories, &c. The officers 


|sparred teak double settees ranged transversely on | and crew are berthed forward under the main deck. 
| either side of the deck, in addition to the usual central | 


The engine platform is open and roomy, protected 
row, leaving ample walking room in the centre of the by a coaming and rail, with all the engineers’ starting 
vessel. By this arrangement extensive sitting accom- | handles, gauges, telegraph, &c., in full view. At one 
modation has been secured. |side is the steam steering gear furnished by Messrs. 

The main deck is reached by three stairways formed | Hastie and Co., and on the other the electric dynamo 
of teak. Aft is the main or drawing-room saloon, a driven by a pair of Chandler’s engines. The vessel 
splendid apartment, light and airy, which extends the is fitted throughout with electric light. Aft of the 
full width of vessel, with a length of 60 ft. Velvet main saloon isa steam warping capstan, and forward 


| curtains shut off the after part of the saloon, forming a steam cable capstan. 


a retiring room forthe ladies. The sides of the saloon| The engines of the Hygeia, of which we give an 
are formed to receive a row of rectangular sliding engraving on our two-page plate, were constructed, as 


| windows, fitted with jalousie shutters, with side | already indicated, by Messrs. Rankin and Blackmore, 


curtains of old-gold damask. The roof is painted in , Greenock. They are the forty-ninth set made by the 
white and gold. The dark oak spring settees are firm for paddle steamers, and they have been con- 
covered with Utrecht velvet of a peacock -blue tint. structed on Rankin’s patent “‘disconnective” triple- 
Under this apartment is the dining saloon, which is | expansion principle, specially designed for high-speed 
reached by a wide double stairway from the main river steamers, for which they are eminently adapted, 
deck. Overa hundred persons can dine with comfort. on account of their simplicity and easy working, com- 
The woodwork is chiefly polished maple and plane- bined with economy of fuel and upkeep. They are of 


her construction the builder had the benefit of the| tree, with oak pilasters and gilt capitals. The 
skill and experience of Captain Thomas Webb, one of | ceiling is finished white with gilt mouldings. 

the owners, whose knowledge of colonial requirements| Forward of machinery space on the main deck is 
was specially valuable, What strikes one forcibly on|a smoking saloon and bar finished in polished oak | 


the diagonal direct-acting type and have two high- 

ressure cylinders, each 28 in. in diameter and placed 
Behind an intermediate and a low-pressure cylinder 
56 in, and 86 in. in diameter respectively, with a piston 
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stroke of 66 in., working tandem-wise in connection 
with a double-throw shaft. As in the firm’s tandem 
screw engines, there is only one set of stuffing-boxes 
between each pair of cylinders, and ample space has 
been provided for the easy removal of the intermediate 
and low-pressure cylinder covers, which, in addition, 
have been fitted with manholes and doors for examin- 
ing the pistons without disturbing the covers. All 
the pistons have deep cast-iron packing rings held 
up to the bore of the cylinders by short spiral steel 
coils. ‘The two high-pressure cylinder valves are of 
the piston type, the intermediate being on the Trick 
principle, and the low-pressure is double-ported. The 
valve motion consists of the double-barred link type, 
and is actuated by one of Brown’s steam and hydraulic 
reversing engines, the starting lever for which, along 
with the lever for the throttle valves, is brought to the 
main deck platform, and constitutes a particularly 
simple arrangement, as, in consequence of there being 
two high-pressure cylinders, no starting valves are 
required, and it is impossible for the engines to stick on 
the dead centres, so that prompt handling is always 
assured. 

The diagonal framings have been made of wrought 
iron, strongly bolted to heavy brackets cast on 
the cylinders with round solid flanges, and they are 
attached at the other ends by T heads to the massive 
main bearing framings, which are of cast iron and box 
section. These are firmly bolted to the soleplates, 
which bind the whole structure rigidly together. The 
piston-rods are of forged steel, carefully fitted into the 
pistons and crossheads with a good taper and shoulder, 
and secured by deep malleable iron nuts. The cross- 
heads and connecting-rods are of best forged iron, and 
the latter are coupled to the crossheads by double jaws, 
and to the crank-pins by single jaws, all being fitted 
with phosphor-bronze bushes of extra large surface, 
secured by polished wrought-iron covers with strong 
steel bolts and nuts recessed into guard rings having 
set pins. The cranks, shafting, paddle arms, &c., have 
been forged of specially selected malleable iron ; the 
paddle wheels are of the usual feathering description 
with outside rings. 

There are two single-acting air pumps, which, in 
conjunction with two sets of feed and bilge pumps, 
are worked from the piston-rod crossheads by means 
of drag links and bell-cranks, so arranged that the 
various buckets and plungers help to counterbalance 
the weight of the cylinder, pistons, &c. On her 
official trial the absence of vibration in both hull and 
engines, and the exceptionally smooth working of 
the latter, were the subject of remark. The water for 
condensing the exhaust steam is circulated through the 
condenser tubes by two separate engines and centri- 
fugal pumps, coupled together, and specially con- 
structed by Messrs. Drysdale and Co., Glasgow, on 
the same disconnective principle as the main engines, 
so that one portion can be repaired while the other 
is at work, thus greatly minimising the chance of a 
complete breakdown, besides utilising to the full the 
duplicate air, feed, and bilge pumps. 

o the forced draught arrangement the air is forced 
into each of the closed stokeholds (one forward and 
one aft of the engines) by two sets of fans driven by 
double-cylinder Westinghouse engines made by Messrs. 
Alley and MacLellan, of Glasgow. There are six steel 
boilers of the ‘‘ Navy” type, constructed in accord- 
ance with the Board of Trade requirements for a 
working pressure of 140 lb. to the square inch. They 
are covered with ‘‘diatomite” composition and gal- 
vanised sheet iron, and lie snugly beneath the main 
deck, leaving it entirely free for other accommoda- 
tion. Hannay’s patent electrogens have been fitted 
to prevent internal corrosion, and a special con- 
neetion has been provided for each boiler for circu- 
lating the water by the donkey feed engine, which, as 
well as the sanitary pump, has been made on the 
duplex principle by Messrs. J. H. Carruthers and Co., 
Glasgow. In order to still further conserve the 
boilers, one of Kirkaldy’s patent feed heaters has been 
supplied and arranged to work in connection with 
the donkey pump. The smokeboxes and funnels are 
double throughout, so as to reduce the radiation of 
heat, and an extra leasing, 7 ft. high, has been fitted 
round the funnels on the promenade deck on account 
of the warm Australian climate. 

The Hygeia went on her officia' trial between the 
‘** Lights,” on the Firth of Clyde, with the result that 
the average speed of 22.8, or fully 22} statute miles, 
was recorded, the best run being at the rate of 234 
statute miles, which places this vessel in the forefront 
of high-speed river steamers. 





INDUSTRIAL NOTES. 

THE gravity of the situation in connection with 
shipping, more especially with reference to the action 
of the dockers, and to some extent also of the sailors 
and firemen, has somewhat abated. The difficulties 


which threatened to dislocate a large proportion of 
the industries of the country have at least been tem- 
porarily smoothed down, if they have not been re- 
The very postponement of the crisis may 


moved, 





have the effect of averting it, for both sides have now 
an opportunity of reconsidering the position. The 
contemplated federation of the ‘‘ shipping trades,” as 
the new federation is euphoniously termed by some of 
its promoters in the press, has been instituted, but it 
has nothing whatever to do with the skilled trades 
directly and indirectly connected with the shipbuild- 
ing industries. The latter effected a kind of federation 
immediately upon the institution of the ‘Shipping 
Federation,” of owners and others interested in the 
mercantile marine of this country, but nothing has 
occurred to warrant any action being taken in con- 
nection with that body. The new federation, as 
announced, was intended to federate the ‘‘ trade 
unions associated with all departments of marine 
enterprise ;” as instituted, it comprises the ‘‘ National 
Federation of Sailors and Firemen, the Dock Labourers, 
Wherrymen, Miners, Coal Porters, Gas Stokers, Flat- 
men, Bargemen, Carters, and other kindred trades 
connected with shipping industry.” The labour con- 
ference, at which the federation was formally esta- 
blished, was stated to be representative, by its dele- 
gates, ‘‘of 350,000 labourers connected with the 
7k i Pog ;” but all such figures are exaggera- 
tions. Delegates can only speak on behalf of those 
who depute them. It is one of the peculiarities of the 
new trade unionism that its representatives despise 
accuracy in figures ; nor can we get to know the exact 
membership of any, or hardly any, of the unions which 
now constitute the new federation. If we may judge 
by the available funds, all of them are weaker in 
numbers than the officials represent. 

On Monday last the Dockers’ Union entered upon 
a new stage in the history of its existence. It is 
impossible to predicate the exact, or even the pro- 
bable or onda, effects of the changes which have 
been introduced into the system of working, either 
upon the men, members or not of the union, the union 
itself, as an organisation, or the shipowners and others 
associated with the docks or wharves, or the mer- 
chant traders and others interested in shipping. 
The conditions are wholly changed, and time alone 
will show the extent to which all parties will 
be affected. The Dockers’ Union, as such, will no 
longer dominate alike over the employers andemployed, 
as heretofore, during the last twelvemonths. ‘The re- 
presentatives of the union have had to give up the 
assumed right of parading the docks and the vessels, to 
examine the union tickets in order to see that every 
man was in the union, and that all his contributions 
were fully paid, This assumption could not be main- 
tained in the face of the coercion exercised, the dis- 
putes which took place, and the exaction of levies in 
support of the Australian strikers and others, which 
many of the workers declined to pay. Moreover, the 
delegates really assumed the control of the entire 
labour at the docks, the foremen or representatives of 
the employers being powerless to direct the operations, 
the work to be done, or the workers. The union has 
had to acquiesce in the altered conditions. The boasts 
of some of the leaders that they were prepared for the 
fight to maintain the ascendancy of the union, and 
even invited the contest, have given place to more 
prudent counsels, and the men have fallen into line. 
The new phase, to some extent, brings the new 
unionism within the scope of the older unionism, but 
with this difference, that the discipline which will have 
to be enforced will be resented, and a great deal of 
disorganisation will follow. The men will remember 
their own triumphs, without considering their inevit- 
able effects, and also the boasts of peat Rhee eal 3 with- 
out regard to the altered circumstances ; and being free 
to choose between freedom and restraint may ak 
away from their own engagements. 

The reasons why the officials of the Dockers’ Union 
did not reply to the accusations levelled against the 
members by Messrs. Allan and Co., and others, are 
now obvious. The leaders were aware of the facts. 
They could not gainsay them. They endeavoured to 
minimise their gravity, but they could not disprove the 
statements made public in the press. The silence of 
the leaders, under the circumstances, may be excus- 
able. Their subsequent action, in acquiescing in the 
changes proposed by the dock authorities, is commend- 
able. Whatever the ultimate issue may be, the dockers 
have greatly advanced their position. The dock autho- 
rities have shown a wise prudence in not attempting to 
take away the advantages conferred by the Mansion 
House compact. It is stated that the new conditions 
are even better than the terms set forth in the agree- 
ment of November 4, 1889, The substitution of a 
body of permanent labourers for the old casuals is an 
improvement, but what is to become of the casuals is 
quite another question, for the nation has not ceased 
to manufacture this class of dependent and irregular 
labour. But perhaps the greatest good will evolve 
out of the co-operative scheme, which is part of the 
new arrangement. Then the pension scheme will help 
to ballast the whole scheme in its entirety, for the 
better class of workmen will not readily forego the 
contingent benefits of superannuation. 





Closely connected with the dockers’ movements and 





those of the sailors and firemen and cognate bodies, is 
the great strike in Australia. The varying accounts 
given as to the actual positionof the strugglein Australia 
seem to be irreconcilable. The press reports generally 
concur in the view that the strike is virtually at an 
end. But the accredited delegate sent to this country 
denies that such is the case, and some of the cable- 
grams from the antipodes seem to confirm his state- 
ments, Thereis some truth in both contentions. The 
fact is that the men are beaten, but with true British 
pluck they do not admit the fact. In Australia the 
unions do not recognise the defeat. Besides which, 
money is required even if the defeat is complete. 
It will be a long time before industry will resume its 
wonted activity, and the men will have to suffer 
terribly ere the effects of the struggle have passed away. 
British unionists know this, oat they are striving to 
furnish the 20,000/. required by their Australian fellow 
workmen. Nevertheless the strike has not yet ended. 
In Syndey alone no fewer than 13,000 men were idle 
at the latest date, but the funds were exhausted. 





Throughout the Lancashire district the condition of 
the engineering trades is still favourable as regards 
employment in nearly all branches. The men gene- 
rally are well employed, and although here and there 
a slackening off is reported, new work is being secured 
in most departments in sufficient quantity to insure a 
fairamount of activity, in so far as the immediate 
future is concerned. The outlook in the shipbuilding 
industry has improved compared with what it was, 
and more new work is being offered, but in most cases 
the prices offered are so low that the shipbuilding firms 
on the Mersey do not care to entertain the proposals ; 
the result being that very few orders are, it is alleged, 
being actually booked. The large firm of Messrs, 
Laird Brothers, at Birkenhead, are, however, very busy 
with contracts in hand for the British and for foreign 
Governments, and they have also secured some new 
steamers recently. Most of the other shipyards on 
the Mersey are simply working off old contracts. The 
labour market in all the engineering branches, all over 
Lancashire, is singularly free from disquieting ele- 
ments and disputes of all kinds. 





In the Sheffield and Rotherham district the engi- 
neering trades generally are brisk and active. The 
makers of marine and boiler-plates are fully employed 
and exceedingly busy ; as are also the manufacturers 
of all sorts of railway material, the latter with the 
pleasant prospect of continuing extremely busy for 
some months to come. The Great Eastern has given 
out big orders for railway springs, and there are 
rumours of a big locomotive order being placed in 
the market. The buffer, tyre, and axle departments 
are likewise in full swing. There is a slight falling off 
in the cutlery and other local staple trades, some of 
which are not over active. Still full time is ——- 
worked, if only to replenish stocks, which had become 
somewhat low in many cases. Plated goods seem also 
in demand and also some descriptions of tools. The 
rolling mills are also fairly well off for work. There 
is nothing, happily, to report in the way of strikes, 
disputes being fortunately, for the most part, absent in 
all the trades of this large district. 

In the Cleveland district a very serious dispute has 
arisen in connection with the large works of Messrs. 
Bolckow, Vaughan, and Co., resulting in a strike 
of about 1000 men, belonging to the engineering 
branches. The men, it seems, demanded to be paid by 
the hour instead of by the day, owing to some diffi- 
culty about leaving work an hour earlier on Saturdays, 
This difficulty was, however, got over by the firm con- 
ceding the point in dispute. The men then claimed 
extra for overtime, time and a quarter up to7 p.m., 
and time and a half after that hour, the same terms 
being in vogue in some of the marine engine shops and 
works. The firm refused to concede this further 
demand, whereupon the men ge in their notices, 
which resulted in the strike of about 1000 men. It 
appears that the manager agreed to pay time anda 
quarter for all overtime, the extra then being time 
and one-eighth. This offer the men refused. Hence 
the large strike which will greatly affect the whole 
district, for without a speedy settlement the whole of 
the extensive steel works at Eston will be laid idle. 

The blast furnacemen of the district are actively 
engaged in securing help for the men on strike in Scot- 
land, most of whom are associated with the Blast 
Furnacemen’s Association. All the other trades of 
the district are being appealed to for support, and most 
of them are ——s eae y 4 to the appeal. Atthe 
meetings which havebeen held those present determined 
to assist the strike hands as long as thedispute lasts. 

The miners of the district have been seeking for a 
further advance of 10 per cent., but the mineowners 
declare that the state of trade does not warrant the 
increase. The representatives of the men urged at a 
recent interview that the strike in Scotland would im- 
prove prices, but the masters replied that it had not 
had that effect up to the present, On the contrary, 
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they thought that the state of trade rather justified a 
reduction. The men agreed to report the result of 
their interview to the men in the district, and to meet 
the employers again. 





A great strike took place at Plymouth a few days 
since, in consequence of a dispute as to the appoint- 
ment of a foreman as weigher, and the employment of 
non-union workmen. It appears that at the orders of 
the representatives of the union, the coal porters were 
called off twelve vessels simultaneously, nearly the 
whole of the discharging of being thereby stopped. 
The employers were informed of the stoppage after 
the event. In another case the labour delegates in- 
formed the consignee of two coal cargoes that the men 
would be called out, unless he agreed to terms ; no 
satisfactory answer being forthcoming these were also 
called out. The merchants and others have decided to 
establish a free labour association on the lines of that 
at Southampton to protect themselves. 


The strike of blast furnacemen in Scotland continues, 
neither party showing any signs of giving way. Efforts 
at conciliation and arbitration are being talked of, but 
no success has attended any attempt up to the present. 
Both sides accuse each other of being the cause of the 
rupture, and of continuing it ; and there the contro- 
versy for the present ends. The men are being sup- 
ported by the union, and by contributions from other 
bodies, but the strain is telling against the men. Up 
to the present, the strike has not greatly affected prices, 
but these may be influenced at any moment. 





Some progress is being made in the establishment of 
a Board of Conciliation in the metropolis, under the 
auspices of the London Chamber of Commerce. In 
several groups of industries the delegates to the Board 
have been elected, while other groups are taking steps 
to select representatives. The movement requires time. 
It must not be hurried. A single false step might 
wreck the whole enterprise. The feeling of confidence 
is growing, and those elected show a praiseworthy 
spirit of conciliation as regards the work to be done, 
and the mode of accomplishing it, 





In the majority of the mining districts the chief 
topic of discussion at all the meetings is the question 
of the Eight Hours Bill. Determination is expressed 
to make it a test question at all elections, in some 
places to the exclusion of all others. And this deter- 
mination is having the effect of bringing forth the 
decision of those who are heckled as to their views. 
Sitting members who refuse to be bound to vote for 
an Eight Hours Bill are to be opposed in all cases, 
but politically it will tell both ways. Candidates who 
seek admission into Parliament are more ready to pro- 
mise to vote for the Bill than those inthe House. The 
references to the Eight Hours Bill by Mr. Gladstone 
make it impossible for his followers to be silent on the 
question. They must take sides, and that definitely. Mr. 
Roby is warmly criticised by some of his supporters for 
his attitude since the election. Mr. Howell has declared 
emphatically against legislative action, and Messrs. 
Labouchere and Bradlaugh have refused to vote for 
the Bill. But the majority of members and candidates 
are sitting across the political rail, waiting to see which 
way the cat jumps. This attitude is neither dignified 
nor honest. 

The miners of Durham have met the mineowners to 
discuss the demand for 20 per cent. advance in wages 
put forward by the Durham Miners’ Association. The 
attendance at the Board was large, and the subject was 
discussed at length ; eventually the employers asked 
that the subject should be adjourned for a fortnight, 
which was agreed to. The Federation Board will 
meet to discuss the whole matter at an early date. 

The South Wales minersin the Khondda district have 
been meeting the mineowners with the view of settling 
several local disputes, and for the most part they were 
dealt with in an amicable spirit. Some matters were 
referred to the respective agents, and some were left in 
the hands of Mr. Jones, representing the employers, and 
Mr. W. Abraham, M.P., representing the men. In 
the Swansea district, however, there is a rather exten- 
sive strike at five collieries, affecting several thousand 
miners. The notices expired on Friday last, when the 
men brought out their tools. The men demand an 
advance of 10 per cent. in one case, and at the other 
four collieries the demand is for an increase of 7d. per 
day, from 3s. 9d. to 4s. 4d. per day in wages. 

In the Scottish mining districts the men have aban- 
doned the four days’ policy, as they could no longer 
keep itup. In Fifeshire the claim of the miners for an 
advance has been refused by the coalowners. The 
men have been advised to take a fortnight’s holiday, 
and to give their notices to that effect. The agent 
gravely tells them that this will not beastrike. At 
Trabbock Colliery the men were required to work on 
Saturday by the manager; they took no notice of the 
order ; on the Monday they were locked out. In the 
Lothians the masters have refused to concede an 
advance. 

In Ayrshire the engine keepers are on strike for an 


advance of 3d. per shift, the men alleging that their 
wages are lower than in anyother part of Scotland. The 
members not on strike are levying themselves 3s. 6d. 
per week for those on strike ; in other parts of Scot- 
land 1s. per week is being contributed. 

The dispute between the shipwrights and the joiners 
at Newcastle has been settled, the latter being required 
to return to work on the lines of the award of Mr. 
Burt, M.P., against which they struck. The strike 
lasted three months. The settlement was effected by 
the Board of Conciliation recently established, under 
the presidency of the mayor. Some disputed points 
are to be dealt with as they arise. 








THE AMERICAN INSTITUTE OF MINING 
ENGINEERS. 
Presidential Address.* 
By A. 8S. Hewrrt, New York City. 
(Concluded from page 532.) 

SLowLy but surely, therefore, a new idea has been taking 
root in the industrial mind. Profit sharing is getting to 
be a familiar thought both with employers and workmen, 
and many promising experiments in this direction are 
now in progress in this and other countries. The practice 
is to pay the current rate of wages in the usual manner, 
then to allow a reasonable percentage on the capital em- 
ployed, and if there be any excess after these payments, 
to divide it equally or otherwise between the capital and 
the labour, estimated by the amount of wages paid. The 
success of this system depends obviously upon the ability 
of the business to earn the current rate of wages. As 
this is not possible at all times, the employer must have 
sufficient capital to carry on business at a loss for a season, 
with the expectation of recouping the loss out of the 
future profits. It is idle to expect that workmen will be 
able or willing to refund losses, the risk of which must 
remain therefore, as it now does, with the employer. 
Hence the necessity and usefulness of the great organisa- 
tions under the control of which the iron business is 
passing, by steady and irresistible progress. In such 
establishments the work of production will go on in bad 
as well as in good times, and the workmen will be secured 
against the evils of intermittent employment. 

But even this advantage is not sufficient for intelligent 
and ambitious men. Each man should be paid wages 
according to the value of his labour, and not on the mis- 
taken basis of a dead level of mediocrity advocated and 
enforced by some trades organisations. Progress is only 
possible where the individual is encouraged to develop his 
skill and apply his labour, by a payment in proportion to 
the results achieved. But higher and beyond all this 
stands the stimulus of being engaged in a successful busi- 
ness and having a direct interest in its results, If the 
workman were a stockholder, as well as a labourer work- 
ing for wages, he would have such an interest ; and this 
would tend to raise his self-respect as well as to develop 
his energies. But profit sharing, as it is called, will never 
be popular with the workmen, because on the face of it, 
it is an act of grace from the employer. 

A self-respecting workman is not willing to accept 
charity. What he wants is justice ; and any concession 
from the employer which does not recognise the right of 
the workman will be, and ought to be, rejected by inde- 

ndent and self-respecting men. When a workman, 

owever, becomes a shareholder, either by payment for 
stock or by an agreement to pay for it out of his earn- 
ings, he stands on a level with the capitalist, and, in fact 
as well as in theory, is in a position to feel that he is work- 
ing for himself in doing his best to promote the success 
of the business in which he is engaged. 

It should be a matter of congratulation, therefore, that 
the formation of trades unions contemporaneously with 
the rapid growth of large corporations, whose stock is 
divided into such small shares as to admit of easy dis- 
tribution, clears the way for the new era when every 
self-respecting workman will insist upon being an owner, 
and every well-managed corporation will see that its 
workmen are directly interested in the results of the busi- 
ness. To effect this desirable end, no compulsory legis 
lation and no addition to the powers of corporations are 
needed. The educational influence of the conflicts which 
have occurred, has already done much, and the conferences 
which frequently take place as to wages and regulations, 
are doing more to establish a better understanding, to 
create harmonious action, and to develop the idea that 
business cannot be carried on, unless both the capital and 
the labour employed share directly in the proceeds. The 
two classes are organised, as it were, into armies of ob- 
servation, and occasionally they come into conflict, but 
the chances of collision are becoming =~ smaller and 
will disappear altogether when their differences are 
merged in a sense of common ownership through the 
agency of corporations, admitting and cultivating the 
direct participation of the workmen in the profits. 

It is, however, by no means necessary that all workmen 
should thus become shareholders. There will always be 
a considerable element of an unstable and unintelligent 
character, whose participation in the ownership is neither 
desirable nor possible ; but I think the time is near when 
it will be discreditable to a workman not to be also an 
owner in the establishment in which he works, and that 
all workmen of the better class will have such an interest. 
It is quite conceivable that the workmen may ultimately 
acquire the preponderating interest, in which case the 

sible solution will have been reached, in which labour 
es capital at the lowest possible rate and thus becomes 
the main factor in the conduct of industry. This process 
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can only succeed in establishments which have all the 
elements of success in the way of location and the posses- 
sion of raw materials and of appliances for work. But 
such corporations, in the iron Sadnaes at least, are so 
numerous as to offer abundant opportunity for the 
inauguratiou and successful application of this beneficent 
policy. I am glad to say that one of the greatest of our 
organisations, recently formed by the consolidation of 
several large establishments most favourably situated in 
all respects, the Illinois Steel Company, has made « pro- 
mising beginning in the direction of interesting its work- 
men in its business. The outcome of this experiment 
will be watched with very great interest; and it may be 
commended to the attention of our guests as the most 
important and encouraging feature of our wonderful de- 
velopment, because it shows how the concentration of 
force under one management, in accordance with the 
modern tendency to centralisation, may be made to solve, 
and must necessarily solve, the problem of harmonising 
capital and labour engaged in the work of production, 
without new legislation or the application of any other 
than familiar and well-recognised principles of social 
organisation. 

he points which I desire to enforce by these arguments 


are: 

First, that the industrial world has been steadily 
moving during the present century in the right direction 
for the welfare of mankind, and that the disturbances 
which have occurred have been necessary incidents of a 
beneficent evolution in the steady advance in the wages 
of labour, and in the distribution of the proceeds of in- 
dustry upon the basis of equality and justice. 

Second, that it is not necessary to invoke any new 
principles of Government or to inaugurate any revolution 
in order that capital and labour may be associated 
together in peace and wararn Progress is rather to be 
sought in diffusing a knowledge of the principles upon 
which government is founded, and by appropriate legis- 
lation, framed in accordance therewith, to meet the neces- 
sities of the complex relations arising out of advancing 
civilisation and the unprecedented increase of riches in 
our day. A rigid enforcement of the laws thus formed is 
the necessary and sole condition for the maintenance of 
progress, peace, and order. 

ird, that the time is approaching when capitalists 
and labourers will more and more be joint owners in the 
instruments of production. That while the wages system 
will necessarily survive, the workmen will, to a large 
extent, become their own employers, and finally may hire 
capital as capital now hireslabour. The facilities offered 
for the division of property, through the distribution of 
corporate shares, will lessen strife, develop skill, reduce 
cost, increase production, and promote the equitable dis- 
tribution of wealth, which, it must never be forgotten, is 
the chief end of the social organisation. 

Fourth, that the invasion of government into the 
domain of industry must be met with uncompromising 
opposition. The proper function of government is super- 
vision, regulation, and adjudication. The work of pro- 
duction and distribution belongs to the citizen. Any 
departure from this principle must result in the ruin of 
free government and in the substitution of despotism, 
the characteristics of which are communism, anarchism, 
and nihilism. 

Our contract labour Jaw is an example of the pernicious 
character of such interference. It affords probably the 
only instance in history since the expulsion of the 
Huguenots from France, in which the Government has 
deliberately decided to deprive itself of the highest order 
of skill, by refusing to admit trained workmen, although 
it is still willing to receive ignorant and incompetent im- 
migrants. If this law had been enforced fifty years ago, 
David Thomas, the first President of this Institute 
whose advent to the United States has added untold 
millions to its wealth, would never have seen our shores. 
Read the contract under which this benefactor of our 
trade was induced to leave his home, and contrast it with 
the provisions of the law which fetters industry and 
deprives us of trained and useful citizens. 

‘Memorandum of agreement made the thirty-first day 
of December, 1838, between Erskine Hazard for the 
Lehigh Crane Iron Company of the one part and David 
Thomas, of Castle Ddu, of the other part. 

“1, The said Thomas agrees to remove with his family 
to the works to be established by the said company on 
or near the River Lehigh, and there to undertake the 
erection of a blast furnace for the smelting of iron with 
anthracite coal and the working of the said furnace as 
furnace manager, also to give his assistance in finding 
mines of iron ore, fireclay, and other materials suitable 
for carrying on iron works, and generally to give his best 
knowledge and services to the said company in the prose- 
cution of the iron business in such manner as will best 
promote their interests for the term of five years from the 
time of his arrival in America, provided the experiment 
< smelting iron with anthracite coal should be successful 
there. 

‘“*2. The said Hazard for the said company agrees to 

ay the expenses of the said Thomas and his family from 
his present residence to the works above mentioned on the 
Lehigh and there to furnish him with a house and coal for 
fuel—also to pay him a salary at the rate of 200/. sterling 
a year from the time of his stipend ceasing in his present 
employment until the first furnace on the Lehigh is got 
into blast with anthracite coal and making good iron, and 
after that at the rate of 250/. sterling a year until a second 
furnace is put into operation successfully, when 501. ster- 
ling shall be added to his annual salary, and also 50/. ster- 
ling per annum additional for each additional furnace 
which may be put into operation under his management. 

“3. It is mutually agreed between the parties that 
should the said Thomas fail of putting a furnace into 
successful operation with anthracite coal, that in that 
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case the present agreement shall be void and the said 
company shall then pay the said Thomas a sum equiva- 
lent to the expense of removing himself and family from 
the Lehigh to their present residence. 

“ 4, In settling the salary 4s. 6d. sterling are to be 
estimated as equal to 1 dol. 

‘Tn witness whereof the said parties have interchange- 
ably set their hands and seals the date above written. 

* Witness ; ERsKINE HAzarpD, [SEAL] 

For Lehigh Crane Iron Company. 
Davip THomas, [SKAL]” 


But in condemning the interference of the Government 
in the actual work of production or distribution, let me 
guard against the inference that Iam not in sympathy 
with the modern tendency of legislation to ameliorate the 
condition of the labouring class by suitable regulations 
of the hours of labour, by securing elementary and tech- 
nical education, by improving the dwellings and peers 
for the general recreation of the masses. Neither do 
object to the control by the Government of all functions 
which are of a general nature, such as the transmission of 
letters and the care of the public health. But even in these 
cases the general government should confine itself to ad- 
ministration and regulation, employing as far as possible 
the agencies provided by private enterprise. 

The general tendency of the age is, however, in the 
right direction, and it cannot be arrested by a few tem- 
porary violations ef sound statesmanship. The remed 
will speedily be found when the workmen generally shall 
acquire a direct interest in the great industrial organisa- 
tions of our day ; and it is to this result that all intelligent 
and patriotic men should direct their efforts. The very 
simplicity of the plan may suggest doubts as to its 
efficacy, but all doubt will a. I am sure, if in our 
trade the proprietors and managers shall make an earnest 
effort to interest the workmen in the ownership of the 
property by making it easy for them to acquire shares 
upon the same terms as they can be purchased “| capi- 

alists. So certain am I of the disappearance of all strife 

when this diffusion of ownership shall become general, 
that I have been impelled to ask for this subject the 
thoughtful consideration of the representatives of the iron 
and steel industry of the world, now for the first time 
assembled in the country where the final development of 
this business must take place upon a scale of unprece- 
dented grandeur. 

If I have ventured to give an exceptional and unusual 
direction to this address, it is because I am wg! per- 
suaded that the conflict between capital and labour 
cannot go on without impeding, and finally paralysing, 
the operations of the industrial world, and interruptin 
the continued progress of society in wealth, comfort, so | 
sivilisation, 1e present century, now nearing its close. 
has been pre-eminently an era of invention and of deve- 
lopment in the forces of nature, enriching society, and 
opening possibilities of general culture beyond the dreams 
of enthusiasm. Industrial peace is, however, necessary 
to the fruition of the hopes of a better adjustment of 
social relations, and of progress which will remove all 
privilege and all artificial impediments to the final 
establishment of equal rights. It is encouraging to 
think that this result can be reached without seeking for 
any new principles of government or introducing any new 
methods of legislation. Natura viam monstrat. We 
have no more reason to fear association than we have to 
dread competition, for they are the necessary and in- 
separable actors of progress. They are the agencies 
which have transformed the face of society during the 
present century. They are only in the infancy of their 
power, and no man can measure their potency in over- 
coming the evils which survive or which have been inci- 
dentally occasioned in the application of the natural 
forces in new directions. If we are careful to secure the 
maintenance and the application of individual energy, we 
have nothing to fear from association and combination. 
Participation in the ownership of the instruments of pro- 
duction and the agencies of distribution, rendered 
possible through the subdivision of the shares of the 
great corporations which control the domain of industry, 
will give the workmen who are employed in their conduct 
full scope for individual energy and the development of 
special skill in every department, The general distribu- 
tion of shares is, therefore, to be encouraged as the true 
solution of the conflict betweea capital and labour, and 
—_ be relied upon to bring peace out of contention 
without resorting to the exasperating fallacies of com- 
munism, or the dangerous tendencies of class legislation, 
or to governmental interference with industrial pursuits, 








NOTES FROM THE SOUTH-WEST. 

Cardifi—The demand for steam coal has shown no 
falling off, trade ruling generally firm. The best qualities 
have made 14s. 9d. to 15s, 3d. per ton, and good dry coal 
14s. 3d. to 14s. 6d. per ton. Hovse coal has been in 
steady demand at slightly higher rates. No, 3 Rhondda 
has made 14s. 6d. per ton. Patent fuel has been hardly 
so firm. There has been about an average demand for 
coke. Foundry qualities have made 22s., and furnace 
ditto, 21s. per ton. 


The Electric Light at Cardif.—A meeting of the Par- 
liamentary Committee of the Cardiff Town Council was 
held on Wednesday. The town clerk said the meeting was 
called for the purpose of adopting the recommendations 
of the Lighting Committee with regard to an —— 
for a provisional order for electric lighting. ‘The com- 
mittee had accepted the draft order with one or two 
alterations, which were that the land required should be 
increased from five to ten acres, and that the portion of 
Bute-street between Custom House-street and the Hayes, 
and Caroline-street, should be added to the first area to 
be lighted. The town clerk said it was not advisable to 


make the area too large at first, as the council would have 
power to extend it at any time. After including in the 
schedule the list of streets, railways, canals, trams, &c., 
not repairable by the local authority, a resolution was 
passed adopting the recommendation of the lighting com- 
mittee, and instructing the clerk to give the necessary 
notices and take proper action for obtaining a provisional 
order. He was also instructed to oppose applications of the 
Western House-to-House Electric Company, the National 
Electric Supply, Limited, and the Barry and Cardiff 
Supply, Limited. 

Windsor Slipway Company.—Mr. M. Cay has been 
elected chairman of this company. Mr. Cay has only re- 
sided at Cardiff for two years, but he has attained a pro- 
minent position among local shipowners. 


Pontardawe.—Steel works which have been erected at 
Pontardawe by Mr. A. Gilbertson have been started. 
The ingots will be rolled by the three-high roll process. 
Theengine, rolling gear, and plant are all of the most 
modern type, and steel of the best quality will be pro- 
duced for making tin plates. Space has been reserved for 
more extended operations if desired. The electric light 
will be laid on. 


Tramways at Newport.—Some gentlemen at Newport, 
who are promoting a new tramway to run from the top 
of Commercial-street either through High-street or 
Skinner-street and New Dock-street, to Maindee, are not 
without hope that the undertaking will be carried out. 
The matter is now before the Town Council for the sanc- 
tion necessary before a provisional order from the Board 
of Trade can be applied for. 


Vale of Glamorgan Railway.—It is reported that the 
Vale of Glamorgan Railway is to be constructed after all. 
It is further stated that the Great Western Company will 
construct the line, and apply for powers to make another 
line direct from Barry to Cardiff. 


The Barry Dock.—The quantity of coal shipped from 
Barry Dock last week was 86,065 tons. Coke was also 
shipped to the extent of 1821 tons, making an aggregate 
of 87,886 tons. This is the largest weekly total yet 
attained at Barry. 


Dock Amalgamation at Cardiff.—At a meeting of the 
Cardiff County Borough Council on Monday, Mr. Carr 
gave notice of the following motion: ‘That this council 
views with grave concern the proposed amalgamation in 
the hands of a proprietary body of certain docks and rail- 
ways serving the port of Cardiff, believing that by such 
an amalgamation a monopoly would be created injurious 
to the trade of the district, and it hereby instructs its 
Parliamentary Committee to open negotiations with the 

arties interested, with a view of constructing, under 

arliamentary sanction, a public trust authorised to 
acquire these various undertakings, or any of them, and 
carry on, and, if necessary, further develop the same.” 





LAUNCHES AND TRIAL TRIPS, 

THERE was launched on October 30, from the shipbuilding 
yard of Messrs. Schlesinger, Davis, and Co., Wallsend. 
a steel screw steamer named the Progress, and built to 
the order of Mr. Severin Larssen, of Drammen, Norway. 
Her principal dimensions are as follows: Length between 
perpendiculars, 196 ft. Gin.; breadth moulded, 30 ft. 6 in.; 
depth moulded, 15 ft. 9in. The vessel will be fitted with 
triple-expansion engines with cylinders 16 in., 26 in., and 
43 in. in diameter, by 30 in. stroke. 


Messrs. J. and G. Thomson, Limited, launched on 
Thursday, October 30, from their shipbuilding yard at 
Clydebank, Glasgow, the second-class cruiser Terpsichore, 
the first of three war vessels they are constructing for the 
British “0g The principal dimensions of the Terpsi- 
chore are: Length 300 ft., and breadth 43 ft., with a dis- 
placement of 3400 tons. The vessel is to be propelled by 
triple-expansion engines, indicating 9000 horse-power. 
Her speed on the measured mile is to be 20 knots, and 18 
knots at sea, continuous steaming. The coal capacity 
will carry the cruiser 8000 knots, steaming at 10 knots, or 
1000 knots if her speed is 18 knots. The armament is to 
consist of two 5-ton. 6-in. bow and stern chasers, six 
4.7 in. quick-firing guns broadside, nine six-pounders and 
three-pounders, wd four torpedo tubes on the slopes. 


On Thursday, October 30, Messrs. Barclay, Curle, and 
Co., Limited, Whiteinch, launched a steel screw steamer 
for the Castle Mail Packet Company, Limited, for which 
Messrs. Donald Currie and Co. are the managing owners. 
The vessel, which isnamed the Lismore Castle (and is the 
twelfth built by Barclay, Curle, and Co. for Messrs. 
Currie’s African line), has been built to Lloyd’s 
highest requirements and to suit the Admiralty’s trans- 
port service. The following are the principal dimen- 
sions: Length, 400 ft. ; breadth, 43.3 ft. ; depth, 31 ft. ; 
and she has a tonnage of 4000 gross. The vessel is intended 
for the intermediate service between London, Flushing, 
and South Africa, and has accommodation for about 
—_ first-class passengers, forty second, and eighty 
third, and if necessary additional accommodation can be 
found on the main deck for 400 steerage engers. She 
will be propelled by triple-expansion engines supplied by 
the builders, which will have all the latest improvements 
and develop a power of 3500 horses. 


On Thursday, 30th ult., Messrs. C. S. Swan and Hunter 
launched from their shipbuilding yard at Wallsend-on- 
Tyne, a steel screw passenger steamer named Tosari, 
built to the order of Messrs. the Deutsche Dampfschiff 
Rhederei of Hamburg for their newly inaugurated Sunda 
Line between Hamburg, Rotterdam, Java, and adjacent 














ports. The vessel is 312 ft. long, over all, by 41 ft, broad 


by 24 ft. depth moulded. The engines are by the Walls- 
end Slipway and Engineering Company, Limited, 
Wallsend, and capable of indicating 2250 horse-power. 





Messrs. Russell and Co., Port-Glasgow, launched on 
Friday, October 31, a steel barque of about 1300 tons, to 
carry 2250 tons cargo. Dimensions: Length, 230 ft. ; 
breadth, 36 ft. ; depth, 21 ft. 9in. The owners are Messrs. 
Brodersen, Vaughan, and Co., Liverpool, and the vessel 
is named Guilpue. 





On Saturday, the 1st inst., there was launched by 
Messrs. Workman, Clark and Co., Limited, Belfast, a 
steel screw steamer named Celtic King, built to the order 
of Messrs. Wm. Ross and Co., of London, for their 
Australian trade. The dimensions are: Length, 371.8 ft. ; 
breadth, 44.2 ft. ; depth, 27.2 ft. ; gross tonnage, 3510. 
She will be fitted with two steel boilers having a working 
pressure of 160 1b. per square inch, and engines of the 
triple-expansion type with cylinders 26} in., 44in., and 
72 in. in diameter by 48 in. stroke, capable of indicating 
2000 —e They are being constructed by Messrs. 
John and James Thomson, of Glasgow. 





The new twin-screw steamer Taranaca, built by Messrs. 
Murdoch and Murray, Port-Glasgow, for trading on the 
River Amazon, went on her trial trip on the River Clyde. 
The vessel is 130 ft. by 25 ft. by 9 ft. deep, is sponsoned 
on each side to a width of 30 ft. She is fitted with two 
independent sets of triple-expansion engines by William 
Kemp, Glasgow, with cylinders 8 in. and 124 in. and 
20 in. diameter by 18 in. stroke, with a boiler 11 ft. in 
diameter and 10 ft. long, suitable for a working pressure 
of 175 lb. ~ square inch. The vessel was loaded with 
130 tons of coal, and on a mean draught of 6 ft. 2 in. on 
the measured mile a mean speed of 9 knots was obtained. 





The Boston, a steel screw steamer built by Messrs. 
Alexander Stephen and Sons, Linthouse, for the Yar- 
mouth Steamship Company, of Yarmouth, Nova Scotia, 
has completed a series of official trial trips. The Boston 
is a steamer of the following dimensions: Length between 
perpendiculars, 245 ft.; breadth, 36 ft.; depth to hurri- 
cane deck, 28 ft.6in. She has been constructed for the 
passenger trade between Yarmouth, N.S., and Boston, 
and has sleeping accommodation for about 300 first-class 
passengers. The vessel is propelled by triple-expansion 
engines, having cylinders 34 in., 51 in., and 84 in. in dia- 
meter by 36 in. stroke, which are supplied by steam at 
160 lb. pressure (under natural draught conditions only) 
from three large steel boilers having 15 of Purves’s 
patent ribbed flues. All the fittings of engine-room and 
stokehold are of the most complete description, and 
include Weir’s patent automatic feed pane. On six 
consecutive runs on the measured mile at Skelmorlie, 
with fully 250 tons deadweight on board, she attained a 
speed ranging from 18.09 to 18.32, and averaging 18.22 
knots, or about 1} knots above the guarantee. 


Messrs. Harland and Wolff, Belfast, launched a large 
steel screw steamer, named the Ernesto, built for G. H. 
Fletcher and Co., Liverpool, and for Spanish trade. 
Her dimensions are: Length, 320 ft.; breadth, 39 ft.; 
and gross tonnage, 2570. She will have triple-expansion 
engines, made by the builders, and boilers capable of 
working to 180 lb, pressure. 








DovuB ine THE GRAND TRUNK Rattway.—In the course 
of the half-year ending June, 1890, 28$ additional miles 
were doubled on the Grand ‘Trunk Railway of Canada. 
The aggregate length of line double tracked was thus 
carried at the close of June, 1890, to 170? miles. The 
aggregate amount expended in double-tracking the system 
to the close of June, 1890, was 510,477/. A second line 
of rails is now being laid over an additional distance of 
583 miles. The doubling of the line between Toronto 
and Hamilton is also in progress, and it is expected that 
20 miles will be opened for tratfic before the close of 1890. 





THE SPANISH Navy.—A decree published in the Spanish 
official Gazette, embodies the policy of Admiral Beranger, 
Minister of Marine, for the reconstruction of the Spanish 
rine a a practical basis, and some details, are cle’ by 
the Madrid correspondent of the Times. The minister, 
whose advanced ideas on naval construction are well 
known, quotes freely in his preamble from the best 
known foreign naval authorities of the day, and points out 
that it is most essential for Spain, under her special condi- 
tions, financial and otherwise, to have, first, rapid steam- 
ing cruisers instead of more costly heavy armour-clads ; 
secondly, lighter armament a greater uniformity; 
and, thirdly, interior armouring and protection as 
against outside armour belts. In support of this he 
specially —- Admiral Mayne, Lord Brassey, and Sir 

. Barnaby. The decree provides that for the future 
cruisers, both of the first and second class, shall have a 
minimum speed of 20 knots under natural draught. The 
minister is opposed to forced draught. In view of the fact 
that Spain sses no fortified coaling stations, he pro- 
poses that the new vessels shall carry sufficient coal to enable 
them to steam from 12,000 to 15,000 miles. Admiral 
Beranger is also in favour of torpedo boats for harbour 
defence, and is of opinion that their numbers should be 
largely increased. While recognising the difficulty of car- 
rying out his scheme, in consequence of the unfortunate 
condition of the Spanish Treasury, which renders impos- 
sible the same rapid advancement in naval construction 
that is made by other nations, he points out the absolute 
necessity of at once placing the Spanish Navy on a sounder 
footing, and one more consistent with the position of the 





country as a naval power, 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


OCompPitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPEOLFIOATIONS 
UNDER THE ACTS 1888—1888. 

The number of views given in the ification Drawings is stated 
in each case after the price ; none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., et personally, or by letter, ing 
amount ere and postage, addressed to H. READER LACK, Esq. 

The date of the advertisement of the acceptance of a comy spe- 
cification is, in each case, given after the abstract, unless the 

‘atent has been sealed, when the date of sealing is given. 


Any person may at any time within two months from the date of 
t eras fe Sa a Say specification, 
give notice at the oS the grant of a 


to 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


1274. W. Walker, Dover, Kent. Blast Pipes of 
Locomotives and other gh-Pressure Engines. 
(6d. 4 Figs.] January 24, 1890.—In a blast pipe according to 
this invention the nozzle B has an annular port C with a sliding 


¢ Fig.1. 

















valve D which is provided with studs E, E, by means of which it 
may be raised or lowered by levers. Fig. 1 shows the port nor- 
mally closed and Fig. 2 shows it open. By this construction of 
blast pipe the steam is emitted ina circular form under all circum- 
stances ofits regulation. (Accepted October 1, 1890). 


10,643. F. H. Asbury, Melbourne, Victoria. Steam 
Boiler or Water Heater. [6d. 3 Figs.) July 9, 1390.— 
Longitudinal water tubes A are stayed by upright plates A! and 
terminate at both ends in water boxes B, into one of which 
the water is pumped through the pipe Bl. These boxes B are 
connected to two tubes C by the pipes B*. Starting from the 
tubes A are bottom branched headers D from which sections of 
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transverse tubes E start. These sections are composed of sets 
of tubes and return bends adjusted together by means of right 
and left-threaded serews and built up to meet the top branched 
headers D1, The top tubes C terminate in boxes Cl which are 
connected to the steam dome F. I is the furnace, K the firebars, 
and L the ashpit. Baffle plates O are provided for maintaining a 
proper circulation of the heat, P being the bridge, and R the 
flue leading to the chimney. (Accepted October 1, 1890). 


17,181. J. Cousins, Sheffield. Steam Boiler Furnaces 
and Flues. [8d. 3 Figs ] October 30, 1889.—A perforated bridgeC, 
adapted to deliver air into the flue D, is provided with an automatic 




















air regulating device consisting of a door K controlling the air 
admission orifice G adapted to be closed more or less by the 
impact against the door of draught of abnormal strength and to 





open should the draught fall below the normal point. Connected 


to the door is a bucket M, which is provided with a hole m, and is 
immersed in water in a vessel L. This forms a buffering device 
which acts strongly against violent movements of the valve, but 
gradually and evenly gives way against a continuous force and 
allows a gradual movement in the reverse direction on the removal 
of that force. The device may be provided with a lever n for 
operating it by hand. (Accepted October 1, 1890). 


14,957. J. Thom, Inverkip, Renfrew. Valves for 
Steam Engines. (8d. 16 Figs.] September 23, 1889.—Accord- 
ing to this invention steam is caused at terminal pressure to be 
transferred from one end of the cylinder to the other, and at the 
same time the end of the cylinder to which steam is flowing is 
momentarily put in communication with an exhaust port. A 
valve for this purpose is shown in two positions, that on the right 
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being that at which steam is passing to one of the cylinder ports 
b by way of the port pand the inner “‘ Trick” passage e, whilst 
that shown on the left is the central position. The annular bars 
f between the edges f1 and the outside edge of the passage ¢ are 
so arranged in relation to the port b that negative lap exists at 
that end of the valve and cylinder to which steam is to be trans- 
ferred, at the time communication by the passage e is made 
between the two ends of the cylinder. (Accepted October 1, 1890). 


ELECTRICAL APPARATUS. 


11,466. T.M. Foote, Boston, Mass., U.S.A. Electro- 
Magnetic Friction Clutches. [lld. 8 Figs.) July 22, 
1890.—The clutch is shown applied to an electric motor in which 
the rotating armature is mounted upon a sleeve B upon a non- 
rotating shaft A. C is an iron collar loose upon the sleeve, and 
made in the form of a pulley, for the reception of a belt connect- 
ing it to the work. D, D are two iron collars fixed on the sleeve 
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B, upon each of which is wound a wire forming part of an electric 
circuit, so that these collars become electro-magnets. Eachcollar 
has a longitudinal movement upon the sleeve, and when the 
electro-magnets become operative, each will move against the 
opposite face of the collar, and will slide upon the same witha 
frictional contact until the faces adhere and the collars move 
together, thereby preventing injury by sudden connection or dis- 
connection. (Accepted Octeber 1, 1890). 


13,485. W. White, London, Fittings for Electrical 
Glow-lamp Conductors. [6d. 10 Figs.) August 27, 1890. 
—The line wires are connected to two pieces of bent metal A, Al 
fixed on an insulating base B and covered by a cap C. An insu- 
lating plug P is grooved at opposite sides, and has pieces M of 





metal therein. The lamp wires W, W! passthrough a divided cone 
in the end of the plug. On thrusting the plug into the wall fitting, 
the metal pieces M sliding along the pieces A make electrical con- 
nection from the line wires to the lamp wires a!. (Accepted October 
1, 1890). 


12,634. T. M. Foote, Boston, Mass.,U.S.A. Dynamo- 
Electric Machines or Electric Motors. (8d. 3 Figs.) 


August 12, 1890.—According to this invention a fleld magnet L is 





arranged within an armature B, which is itself inclosed in a cylin- 
drical field magnet A. The field magnet A is composed of two 


semi-cylindrical sections. Arc-shaped pole-pieces within this 





cylinder cover the joints between the sections at opposite sides. 


Bolts pass through the adjacent ends of the sections into the pole- 
pieces. The field magnet L has pole-pieces which are adjustable 
relatively to the outer field magnet. The outer field magnet is 
bolted to a semi-cylindrical support D. The field magnet L is 
keyed to a non-rotating shaft K. Thearmature is made ofa series 
of iron rings d bolted between two caps F, which are each formed 
with a sleeve G, to one of which is keyed the commutator H and 
to the other a magnetic coupling. (Accepted October 1, 1890). 


MACHINE TOOLS, &c. 

16,320. J. K. Starley, Coventry, Warwick. Lathes. 
[6d. 2 Figs.) October 16, 1889.—Within a bracket A are mounted 
two collars B, C which are capable of adjustment by means of a 
screw H. The inner surface of these collars is grooved at a to 
form with a similar groove on an inner collar E a race to receive 
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balls D. Within these outer collars is the inner collar E having a 

roove b corresponding to that on the outer collars B,C. The 
inner face of the collar E is formed to receive the work holder 
G or a faceplate, and the pulley J or other driving apparatns. 
With this arrangement the work can be approached by the tool 
from either side. (Accepted October 1, 1890) 


17,279. A. Greenwood, Leeds. Machinery for 
Manufacturing Metallic Cartridges. [lld. 3 Figs.] 
October 31, 1889.—As each cartridge case is supplied with the 
powder charge and wad, and placed in the holes in the feeding 
table B, it is brought over the plunger 1 and under the plunger 1* 
The plunger 1 then risesand thrusts the case into the first choking 
die C, thereby causing it to assume a contracted form. On 
the plunger 1 retiring, the plunger 1* thrusts the case back into 
the feeding table, which, by a further movement, brings it in 


———— 





line with the second choking die C!, where it is similarly acted 
upon by plungers 2 and 2*. Onthe case being again returned 
to the feeding table, it is brought under adie of the upper table 
B!, when the plunger 3 rising through? an a AS transfers 
it to the diein the upper table. The projectile is now applied to 
the case end, and the die table moves round to bring the projectile 
under the action of the descending plunger 4 which thrusts the 
projectile into the case. The completed cartridge is now discharged 
from the die into a receiver by the descending plunger 5. (Accepted 
October 1, 1890). 


18,176. J. Brindle, Failsworth, Lancs., R. L. Reade 
and J. Taylor, Sale, Cheshire. Apparatus for Cut- 
tingand nching Straps. [6d. 2 Figs.) November 14, 
1889.—A clamp a holds the strap b fast down on to a movable table 
¢ just beyond the point where the cut is commenced. An india- 
rubber roller d keeps down the thin end of the strap whilst it is 
being cut. eis theknife. g is a shaft with a square end to receive 
a handle and by means of gearing g! g? drives the shaft g* which 
moves the table c by a rack gt and wheel g5. The surface of the 
table at c* is inclined to the angle of the bevel required. A row of 











holes are punched simultaneously by punchesh. The table is moved 
by a weighted cord / and is furnished with a rack mm! on each 
side, and catches n, n! for holding it. The shaft 7 is driven by 
hand and drives toothed wheels 0, o! through pinions p, p!. These 
wheels are provided with crank-pins 02, o3 acting on the catches 
n, nl, These crank-pins are so set that when one catch is raised 
the other allows the rack and table to move a distance of half a 
tooth, thus immediately a set of holes has been punched oneof the 
catches is raised and the cord / pulls the table into the right posi- 
tion for punching the ncxt row of holes. (Accepted October 1, 
1890). 
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12,905. H. H. Lake, London. (U. Cummings, New 
Haven, Conn, U.S.A.) Rock Driliio Machines, ([8d. 
11 Figs.) August 16, 1890.—The adjustable frame A is mounted 
ina yoke B, The frame A iscomposed of two parallel side tubes 
a, ai, secured in screw sockets formed on opposite sides of 
front and rear crossbars a°, a4, respectively, and two parallel 
intermediate guide rods a5, a5, secured with their ends to the 
crossbar a? a4 between the side tubes a, al. The yoke B is pro- 
vided with arched arms b, which terminate at their upper ends 
in longitudinal sleeves b! through which the tubes a, a! pass, 
and in which they are movably secured by clamping rings 
v2, These clamping rings are arranged in pockets formed in 
the sleeves midway of their length and opening downwardly. 














These rings surround the tubes a,a!, and are provided with 
upwardly projecting screw stems b3. The latter pass through 
openings + formed in the sleeves, and are provided with clamp- 
ing nuts b5, whereby the rings 2 are caused to draw the tubes 
against the — rtions of the sleeves, and thereby secure the 
drill frame. The drill cylinder C is arranged between the tubes 
a, a1, and movably supported upon the guide-rods a5, a5 by late- 
rally projecting lugs formed on opposite sides of the cylinder C. 
D is the piston arranged in the anh cylinder C, and to the piston- 
rod D! the drill bar is attached ; the piston D of a front head d, 
asimilar rear head d!, and an intermediate reduced portion e?. 
The space between the latter and the cylinder wall forms an 
aad inlet space e for the compressed air. (Accepted October 1, 
1890). 


13,025. A. P. Hine, Bridgeport, Conn., U.S.A. 
Coiling Attachment for Sheet Metal Rolls. (6d. 3 
Figs.) August 19, 1890.— Extended across in front of the reducing 
rolis 2 and supported between the standards so as to swing upon 
a hinge is ashelf6. This shelf bears two standards 7 between 
which are journalled three rollers 8, 9, and 10 which are geared 
together so that all three of them revolve in the same direction. 











12 is a curved guide-plate. The metal is drawn between the rolls 
2 and its end is passed beneath the roller 8, and above the rollers 
9and 10. These impart to it such a curve that its extremity 
comes in contact with the concave surface of the guide 12, and 
following the curve is rolled into a coil which rests within the 
curve of the guide, and can be readily removed therefrom after 
the whole length of metal has been treated. (Accepted October 


1, 1890). 
MISCELLANEOUS. 


15,111. W. Hassall, Woodville, Leicester. Jointing 
of Stoneware and other like Pipes. (6d. 6 Fiys.) 
September 25, 1889.—Fig. 1 shows a joint made according to this 
invention without aclay collar, A being the spigot end of one pipe 
and B the socket of the next. C, D are lied rings or linings 
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fitting close together, and E is cement in a plastic state filled into 
the remaining portion of the socket by means of a tool. Fig. 2 
shows a joint in which aclay collar F is formed round the end of 
the socket, and the cement in a liquid form is poured through a 
hole G in the socket end of the pipe. (Accepted October 1, 1890). 


16,739. G. M. Edwards and W. J. Griffiths, London. 
Appliances for Facilitating the Extraction of 
Precious Stones from Earthy Deposits. (Sd. 8 Figs.) 
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October 23, 1889.—Earthy material and water are fed together into 
the feeding launder A, in the bottom of which wire brushes B re- 
volve, which break up any clay lumps. The water carries the 





| gravel into the inclined revolving drum C, which mounted on 


hollow trunnions cleans the stones. A spiral scoop D picks up and 
discharges the stones through the lower trunnion into the sieve E, 
the smaller stones falling on the inclined surface G1 and the larger 
stones fall out of the end of the sieve into a shoot that carries then 
out at the side of the machine. (Accepted October 1, 1890). 


1361. A. J. Boult, London. (James Harris, Hamilton, 
Ont., D.C.) Nut Locks. (8d. 7 Figs.j January 25, 1890.— 
A bolt A, part of which is of oval cross-section, is provided with a 
washer C whose outer surface is serrated and a main nut D, the 








inner face of which is serrated, so that when the washer is placed 
on the bolt and the nut screwed on the end until the two ratchet 
surfaces come in contact, a nut-lock is formed. Instead of having 
a washer the ratchet face may be formed in the plate around the 
bolt hole. (Accepted October 1, 1890). 


1726. P. Haden and H. H. Bales, London. Lubri- 
cating the Stern Tube Bearings of the Propeller 
Shaft of Steamships. [8d. 2 Figs.) February 1, 189).— 
The external water pressure is overcome and the lubricant made 
to flow into the stern tube by means of steam pressure, which is 
conveyed into an oil chamber G by the pipe M and valve Ml, This 
pressure acting upon the lubricant N forces it through the passage 
X and regulating valve K into the sight feed D, from which it 
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— by the connecting-pipe F and sea-pipe O into the bearings 
and V1, from whence it escapes under the check ring C into the 
external water. When the pipes F, O and the space R, the valve 
U can be opened and steam passed outside the lubricator to the 
2 R by way of the pipe Q, thus effecting a thorough blow 
through. Water can be admitted to the bearings by shutting off 
the lubricator at the valve F2 and opening the cock J. (Accepted 
October 1, 1890). 


5488. W. Donald, Saltcoats, Ayr. Obtaining 
Chlorine. (8d. 1 Fig.) April 11, 1890.—According to this 
process for obtaining chlorine, a stream of hydrochloric acid gas 
1s forced from a pipe A by a blower D! through a mixture of nitric 
and sulphuric acids in a vessel C, and the gaseous mixture of 
chlorine and nitric peroxide thereby obtained is made by a pres- 
sure blower D? to pass through a pipe K into a veszel L containing 


5488 





nitric acid, into which a second stream of hydrochloric acid gas 
is ed by means of the pipe B. The second stream of hydro- 
et re acid may pass through vessels M and N similar to the 
vessel C before passing to the vessel L. The dilute nitric acid in 
the vessel . absorbs the nitric peroxide, and the chlorine is led 
away by a pipe R to ascrubber S, thence to a vessel U, containing 
sulphuric acid through which it bubbles, and thence into a final 
sulphuric acid scrubber W. (Accepted October 1, 1890). 


7596. E. Turpin, Colombes, France. Char 
Shells, Torpedoes, Mine Cartridges, &c. [11d. 15 Figs.} 
May 15, 1890.—The figures represent a shell provided with a deto- 
nator according to this invention. A is the body of the projec- 
tile, B the fuse, C screw plug carrying priming, K fusible material 
for retarding the explosion of the shell, inclosed in a tube D of 
copper ; E a nut coupling to the fuse tube Y containing picric acid 





in powder, which is firmly packed in the space S as far as the nut 
E; T priming tube held by nut E ; R priming of fulminate of mer- 
cury firmly compressed and held in place by a cardboard washer 
M; O washers of soft leather; Z cavity into which the charge of 
fused picric acid has first been run. The fulminate of mercury 
may be replaced by a charge of quick-burning powder T inclosed 
in a steel tube (Fig. 2). (Accepted October 1, 1890) 


11,686, S. M. Lillie, Philadelphia, Penn., U.S.A. 
Evaporating Apparatus. (sd. 4 Figs.) July 25, 1890.— 





The evaporating apparatus comprises a battery of horizontal 
evaporating tubes s, ¢ contained in an evaporating chamber E, 
which tubes are closed at their ends fronting one end R of the 
chamber, and at their other extremities connect with steam 
supply conduits 8. Above the evaporating tubes is arranged a 
spraying device a, b fed with the liquid to be evaporated, which 


























it distributes over the surfaces of the tubes and then flows down- 
wards to the floor of the evaporating chamber. The tubes are 
provided with perforations c for the escape of air, and the eva- 
porating chamber is provided with escapes g and o for the 
vapours resulting from the evaporation and for the concentrated 
liquid respectively. (Accepted October 1, 1890). 


11,845. H. Birkbeck, London. (The Lawrence Railway 
Brake Company, New York.) Power Brakes for Locomo- 
tives, [1ld. 7 Figs.) July 29, 1890.—When the air is exhausted 
from above the piston C it is raised, whereby the slotted stem D1 is 
raised, pulls up the toe ends of the levers, raising the links K 
which in turn pull up the tubular rod E and rod El. The block 
is thus raised and the shoes Q pressed against the wheel rims. At 

















the free ends of the levers J can only be pulled up until the shoes 
Q rest against the wheel rims, the pivot points J! of the levers 
J must move downward and with them the chamber A, whereby 
the brake shoes F are pressed against the wheels, the spring R 
being compressed. The reverse movement takes place on the 
vacuum being destroyed. By means of the nut P and screwed 
rod E!, the brake shoes F and Q can be adjusted to the proper 
position in relation to the wheel rims. (Accepted October 1, 1890). 
UNITED STATES PATENTS AND PATENT PRAOTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the cffices of ENGINEERING, 36 and 36, Bedford- 
street, Strand. 








An ‘ErrreL” Towrr ON THE IsL—E or Man.—The 
foundation stone of a structure at Douglas, the port of the 
Isle of Man, described as an “Eiffel” tower, was laid 
with masonic orders by the Earl of Lathom, on Friday, 
October 24. The original idea was to provide asuspensicn 
bridge across the inner harbour to the Douglas Head, a 
headland from which a splendid sea view is obtainable, 
and which at present cannot be reached on land without 
a détour of about a mile. The Head, however, is 250 ft. 
higher than the level of the quay, and it has been decided 
to make the pier carrying the one end of the bridge in the 
form of a tower, and in this way augment the revenue of 
the bridge proper. The high-level bridge will be 135 ft. 
above high-water mark, and the approach tower will be 
surmounted by a spire-like structure with an observatory 
at the top. From base to flagstaff, the tower will be 
375 ft. high, and will be 93 ft. in width, of which over 
93 ft. by 40 ft. will be devoted to the lifts and staircase. 
There will be six floors in the tower, and the area in the 

rincipal floors will be in each case 20,000 square feet. 

he hydraulic machinery will be in the basement, in 
which there will also be a hall 120 ft. by 107 ft., with a 
acid running all round. The second and third floor 
alls will be even larger. A hall for musical promenades 
will a fourth floor, which is 130 ft. from the 
ground, here will also be on this floor, where tke 
approach to the bridge is situate, ornamental shops and 
bazaars, as well as a spacious gallery running all round the 
outside. The fifth floor will be 60 ft. square. The sixth 
floor, which will be 22 ft. square, will include a gallery, 
and will be reached either by a lift from the fifth floor or 
 & staircase winding around the framework of the lift. 
is floor will be 330 ft. from the basement, and sur- 
mounting the whole will be a turret, 
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THE UTILISATION OF NIAGARA. 
No. VI. 


Tue publication of the methods to be applied to 
the development of the great power of Niagara seems 
likely to call forth some adverse criticism, of which 
we can only note from time to time that proceeding 
from such authorities as naturally claim attention. 

In the beginning of an enterprise that involves 
the highest scientific treatment, approval of methods 
is really of less value to those who are risking 
their money, than judicious advice that may, if 
heeded, prevent future trouble. 

In the present stage of the undertaking, work 
can only proceed on the great tunnel that is to 
carry away the water used in creating the power. 
We have already shown the form of the tunnel (see 
Fig. 8, page 451) and briefly alluded to the result 
of the conference in London, when the subject was 
canvassed at a meeting held in the Central Insti- 
tution ; Mr. Clemens Herschel, hydraulic engineer, 
having come over from the States to discuss the 
tunnel problem with the consulting engineer, Dr. 
Coleman Sellers, Professor W. C. Unwin, and Mr. 
George F. Deacon. At this important meeting it 
was decided, in starting the tunnel from the lower 
river, that the portal should be so located as to 
have its floor 20 ft. below the average water level ; 
the only part of the tunnel mouth showing above 
water being the arched roof of 9 ft. radius. From 
this opening the tunnel will be carried on an up 
grade of 4ft. to each 1000 ft., making the floor 
slope less than the hydraulic gradient required to 
enable a tunnel of 490 square feet section to 
deliver the water required to give 120,000 horse- 
power, with a head of 140 ft. The expected theo- 
retical advantage to be gained by treating the 
tunnel as a fullrunning pipe, was, we believe, care- 
fully discussed and anticipated by the partial sub- 
mergence of the floor of the tunnel, by the water 
of the lower river, for about 5000 ft. of its length ; 
and the possible total submergence or filling from 
above, by an adjustable regulator at or near the 
discharge mouth of the tunnel. 

The required hydraulic slope that may eventually 
be wanted is perhaps 7 ft. to 1000 ft., which will 
give a mean velocity of current of about 28 ft. 
per second ; a speed no greater than already exists 
in some parts of the Niagara River below the 
Falls. 

It will doubtless be some years before the capacity 
of the tunnel will be taxed to its utmost, and until 
that time comes the tunnel will be a stone-walled 
water-way with an arched roof above the water. 
Access can be had to all parts of its length, the 
current due to the slope being such as will permit 
examination upon days when the fewest mills are 
running. 

The velocity, however, will at no time be great 
enough to carry forward any fallen stones, except 
such as will roll, su that should falls occur from the 
roof or sides of this unlined tunnel, the resultant 
obstruction will not be carried out by the current. 
In the hydraulic mining operations of California, 
avery rapid current is found necessary to carry 
forward irregular shaped rocks, the minimum in use 
being about 6 ft. in 100. 

We are induced to refer to this part of the sub- 
ject just now from the report of a recent lecture 
delivered by Dr. Julius Pohlman, of Buffalo, a local 
geologist of some note, whose name has been 
already mentioned in connection with this subject 
as having some years ago advanced a rather novel 
theory as to the life history of Niagara Falls. 
Dr. Pohlman has been quoted as saying that from 
his knowledge of the geology of the location, an un- 
lined tunnel is likely to be a failure. His recent 
lecture or paper on that subject has been outlined 
in several of the Buffalo daily papers. His argu- 
ment was based on his understanding ‘‘that the 
tunnel was 14 ft. below the surface of the water 
at the river, with a slight inclination upwards so 
that the end would be 165 ft. below the surface” 
(of the ground) ‘‘ so that the head could be utilised.” 

He gives the rocks of this location as of the 
following thicknesses : On top an average of 10 ft. 
of sandstone clay to the rock ; then 130 ft. of lime- 
stone, and 70 ft. of shale. On this assumption, he 
made the statement that ‘‘the tunnel would be 
wholly in the shale, which was hard enough when 
drilled, but was subject to the three following in- 
fluences, which would decompose it : 

“1, Springs from above, which would wash out 
the roof above the tunnel, causing falls. 

‘2, Air and moisture on the sides and roof of the 





tunnel, it being only half full for some time, would 
get in the cracks and cause falls. 

‘¢3. Frost (which he considered most important), 
claiming that the water would so affect the air above 
it as to make it the temperature of the water, and 
when the water was below freezing point, the frost 
would get in the cracks (particularly the vertical 
ones) and split up the rock.” 

In speaking of the shale, he is reported as saying 
that ‘‘it will break and crumble easily wheu exposed 
to the action of frost.” He did not fear any erosive 
action from the water, as it was remarkably pure, 
and the strong current need cause no anxiety. ‘‘So 
far as these two agencies are concerned, the tunnel 
unlined might last for centuries, but with the tunnel 
only half full of water, the roof and upper half of 
the sides will be exposed to the three sources of 
danger mentioned above.” He says air and mois- 
ture acting on the sides and roof of the tunnel, will 
soften the shale and cause it to crumble in a manner 
that cannot be determined beforehand, but which 
he thinks ‘‘ will be largely governed by the number 
and depths of the several cracks found in the shale ; 
frost finding its way into the horizontal as well as 
vertical cracks, and acting as as powerful and 
efficient a wedge as human agency could devise.” 
He is certain that a lining will be required, but 
he can offer no suggestion on that subject, but 
mentions brick and steel. He concluded, however, 
with a statement that with frost and atmosphere 
excluded from the tunnel, it would undoubtedly 
last for centuries. How the exclusion was to be 
accomplished, he said, was not for him to say, for 
here was where the geologist stopped and the engi- 
neer began. We are informed that this lecture 
was delivered after Dr. Pohlman had made a 
careful examination of the locality, with which 
he had been familiar for many years, his resi- 
dence near by having made his study easier. The 
engineer whose knowledge and experience make 
him competent to conduct an undertaking of this 
kind, cannot be ignorant of geology. His studies 
are directed not only to the minerals he has to 
deal with, but going beyond what a geologist may 
require, he becomes familiar with the physical and 
chemical qualities, the strength and capability to 
resist atmospheric influences. For building pur- 
poses, natural stones must be studied as to their 
resistance to unusual conditions, such as their capa- 
bility of absorption of moisture, and the action of 
frost and also of fire. 

We have received from Dr. Coleman Sellers a 
communicatiation on the subject of Dr. Pohlman’s 
lecture, of which the following is a summary : 

‘*In reference to the recent paper of Dr. Julius 
Pohlman, as reported to have been read by him 
before the Society of Natural Science at Buffalo, 
in which he advises lining the tunnel that is to be 
used as a tail-race to the water power of Niagara, 
I would say that I have received from New York 
extracts from some of the daily papers, and also a 
report from our chief engineer, Mr. Porter, who 
was present at the meeting when it was read. The 
English engineers who reported on the Evershed 
scheme some years ago, recommended a lining of 
steel, as they were unfamiliar with the nature of 
the rocks through which the tunnel was to be 
driven. When my attention was called to this 
subject, and I was asked to report on the feasibility 
of the proposed engineering problem, I had before 
me the reports of those who had preceded me ; and, 
visiting Niagara, I had abundant opportunity to 
study the geology of the location, and in my own 
laboratory I experimented with the so-called 
Niagara shale, to determine its strength, hardness, 
and capacity for absorption of moisture. Viewing 
the strata in situ, I was pleased to find that the 
disintegration of the exposed rock was so slow that 
it, in very few places, shows any very great re- 
cession beyond the face of the harder lime- 
stones that overlie it. It is in colour and 
structure what one would expect to find with 
many of the slates, but without the cleavage lines 
that make such rocks easily separable in laminse for 
use in roofing, &c. It is not easy to draw a distinct 
line between slates and shales ; but there are some 
of the shales so readily decomposed as to warrant 
the engineering test of its quality, as expressed in its 
slacking qualities. In my report, I said this was a 
sedimentary rock, and that I thought the name 
‘shale’ was misapplied, from an engineer’s stand- 
point. ‘It will not slack on the dump.’ Some 
shales are so nearly allied to very compact clayey 
deposits, as to slack when exposed to air and 
moisture. Some will slack on the dump, from the 





action of the dynamite used in the mining or quarry- 
ing of the stone. This is a very hard, compact 
rock, breaking irregularly, without any marked 
tendency to splitting into laminz. There had been 
deep wells sunk above the Falls, and I sought the 
record of these wells from those who had worked 
in them. I found that ina number of places tunnels 
had been driven in the so-called shale, and that 
the rock stood well, with little protection from frost. 
I advised test borings on the land of the company. 
The results of some of these borings and sections of 
them, have been published recently in the carefully 
prepared papers on this subject, that have appeared 
in EnciInEERING. The cores removed have been 
preserved ; samples have been sent to me, and these 
samples have been examined: First, for strength 
under compression, by Professor W. C. Unwin, 
F.R.S., and second, to determine their consti- 
tuents, by Mr. Charles J. Wilson, of 19, Little 
Queen-street, Westminster, who, besides analysis, 
has made microscopic examination of sections of 
this stone. This so-called shale consists of : 


Per Cent. 
Water and organic matter 11.40 
Silica (S,0.) eee eee 29.15 
Carbonic acid (CO,) 23.05 
Lime (Ca0) ... ake 16.35 
Magnesia (MgO) ... isi ae “ 7.64 
Oxide of iron (FeO) e Sai ef 4.32 
» . alumina (Al,0,) ~ ae 6.89 
Phosphoric acid—matters not deter- 
mined (by difference) aoe AD 1.20 
100.00 


‘Its specific gravity is 2.76, and after immersion 
in water for four days 1.72 per cent. of water was 
absorbed by a piece of the stone. It is this slight 
absorbing power that permits frost to act on it. 

‘* Tt can be broken up into a clayey mass by dilute 
hydrochloric acid (one part to five of water) which 
will act slowly. 

‘‘The same stone, when tested by Professor W. C. 
Unwin, F.R.S., was crushed with 690 tons to the 
square foot, the pressure being perpendicular to 
the bed. The limestone overlying this shale, has 
a crushing strength of 881 tons to the square foot: 


881 ; 690 :: 100 : 78,32. 


‘¢ Tt was after careful examination of the rock, and 
with a certainty that some part of the tunnel would 
be in this strata, that the present shape of the 
tunnel was decided on. It was made narrow and 
high to diminish the span of the roof. 

‘*Dr. Pohlman says that the exclusion of frost will 
greatly diminish the danger ; that exclusion of air, 
moisture, and frost will do away with all danger. 

‘*So far as frost can enter from the mouth of the 
tunnel, its exclusion has been provided for from the 
first. He says that with the tunnel kept full at 
all times to exclusion of the air, that it will be safe 
for centuries. Moisture alone, therefore, is not a 
source of danger ; air alone cannot harm the rock, 
so that frost is the great enemy. He says that 
water entering at the freezing point will do harm, 
cooling the air and causing the moisture to freeze, 
and so break up the surface of the stone. 

‘*Melting snow and ice has a temperature of 32deg. 
Fahr. Below 32 deg. fresh water becomes solid. 
River water below the ice is usually 39 deg. tempera- 
ture of maximum density at the bottom. The water 
of the river does not freeze solid to the bottom, for 
the reason that it is not cooler than 32 deg. This 
water at 32 deg. to 39 deg. passing into the wheels 
and doing work, becomes heated in proportion to 
the work done by it, to a very slight degree not 
worth mentioning. 

‘*The rocks at the depth of this tunnel will per- 
haps be 54 deg. Fahr. the whole of the year, and 
any water entering from above will be at the tem- 
perature of the spring water of the locality, very 
much above the freezing point. Frost can be 
carried into tunnels by strong currents of air at 
very low temperature, and provision has been 
made to prevent the entrance of air currents. 

‘*T am very much pleased to hear that Dr. Pohl- 
man has corroborated what I have always asserted, 
that the exclusion of frost will remove the chief 
source of danger. I cannot, however, accept his 
theory of frost carried in by water warm enough to 
pass through and run the water wheels. 

‘*Tn regard to the first danger, the action of water 
from springs passing through crevices that may be in 
the roof and sides, [ could not but remark the dry- 
ness of the rocks exposed along the lower river. The 
well-sinkers say that no surface water is found below 
30 ft. from the surface. If reference is made to the 
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COAST DEFENCE CARRIAGES, CANET SYSTEM, FOR 27-CENT. GUN OF 30 CALIBRES. 
CONSTRUCTED BY THE FORGES ET CHANTIERS DE LA MEDITERRANEE, HAVRE. 


(For Description, see Page 566.) 
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cuts of the borings already published in ENGINEER- 
ING, it will be seen that below 40 ft. water was found 
at only one place in the several borings. It is the 
great solidity and freedom from fissures that is 
evident in the exposed rocks along the lower river 
that has been corroborated by the borings. The 





second danger, moisture in sides passing into cracks 
and causing falls, suggests the remark that no one can 
tell in advance just what will be found in the process 
of driving the tunnel. The strata lie like the leaves 
of a book in this place, sloping slightly towards the 
south, but so little as to be practically level. The 





wells sunk above, and the borings recently made at 
the face of the cliff and at the 6700 ft. point, also on 
the Quay lot near the present Hydraulic Canal, agree 
in the main features. There are layers of limestone 
interspersed with some thin seams of the so-called 
shale, but this mineral is persistently named ‘slate’ 
in the report of the chief engineer at Niagara. 
‘*The tunnel, as designed, will not lie wholly in 
this stone, but will in all probability pass through 
the strata and for some distance only be wholly in 
this argillaceous limestone, which I considera more 


correct designation than the word ‘shale.’ True 
- Shales are said to be made up of the finest rounded 


particles and contain very few flattened particles 
such as occur in slate, and define the lines of cleav- 
age. All sedimentary rocks differ in their physical 
qualities and durability when exposed to air, mois- 
ture, and frost. 

‘* The pages of the book of the rocks in this locality 
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COAST DEFENCE CARRIAGES, CANET SYSTEM, FOR 27-CENT. AND 30-CENT. GUNS. 
CONSTRUCTED BY THE FORGES ET CHANTIERS DE LA MEDITERRANEE, HAVRE. 
(For Description, see Page 566.) 
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have not been dog-eared or crumpled up, as they} writer has said, have been cooked, while in the! knowledge of this fact that I did most unhesitatingly 
have been in other places, by great convulsions of secondary rocks at Niagara, the slates and shales assert, and still maintain, that this rock, as placed by 
nature, and in this book the name shale occurs in| have been compacted by long pressure, and not nature at Niagara, is better unlined for tunnel pur- 
the chapters devoted to the triassic, carboniferous, {burned. If all known shales were as solid and ' poses, than any artificial lining man can build ; and 
devonian, and down as low as the silurian, where | compact as the so-called Niagara shale—this argilla- | if steel plates were rivetted to form a lining, who 
the Niagara shale lies over the sandstone and under | ceous limestone under consideration—they would | can tell how long they would last when exposed to 
the limestone that are below the Onandaga salt! not be dreaded by engineers, who know to their | air and moisture and the chemical action of minerals 
roup. | cost that some very solid shales are met with that| surrounding the metal lining? I have known 
‘* Among the primary rocks the shales, asa recent | give them trouble in tunnel driving. It was with | wrought-iron pipes laid underground and kept full 
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of water, to rust out in ten years, and have no 
faith in rolled steel that cannot be protected by 
paint from time to time, being continuously 
durable. 

‘The perpendicular walls that bound the Lower 
Niagara River bear evidence of how well this 
natural masonry stands as compared to any work 
of human hands, and I am not inclined to attempt 
improving on this solid rock, which is like a mighty 
monolith, free from joints and other elements of 
weakness, as the borings have shown. 

‘¢ That there may be falls from the roof during the 
process of driving the tunnel, is to be expected, 
but the rocks lie in the best manner to insure a 
speedy keying-up to form a Gothic arch. So far as 
one can foresee, what may be expected tooccur inthis 
rock tunnel, is that the side walls will remain intact. 
The small span of the arch of only 18 ft. breadth 
will present less danger than the greater breadth 
of railway tunnels. Any wear from the current 
will tend to deepen the tunnel, wearing away the 
bottom and not the sides, as has been the case in 
the lower river, and on the Rhone in Switzerland, 
as mentioned on page 535, where ‘La Perte du 
Rhone’ has been described. Such wear will only 
facilitate discharge, and introduce no element of 
danger. 

‘*The tunnel is accessible for its whole length, and 
can be controlled so as to insure its running full of 
water if such is found desirable. Frost is excluded 
in toto, and no current of cold air can enter. If 
springs are met with, they will be allowed room for 
free discharge. Possibility of access to the tunnel was 
what governed the location of the mouth ; but for 
this reason the tunnel might have been driven at a 
lower level to insure its being always full of water. 
At times, the lower river is known to rise from 
10 ft. to even 20 ft. above mean water level, when 
for short periods of time it will be immersed for a 
greater length,” 
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Coast Gun CARRIAGES wiItH HypRAULIC BRAKEs. 


THE carriages especially intended for coast 
defence guns on the Canet system and manu- 
factured by the Forges et Chantiers Company, at 
Havre, are built from designs prepared at the 
request of, and approved by, the French Minister 
of War, to replace the mountings for heavy guns 
proposed by Colonel De Bange, and which did not 
fulfil the conditions laid down by the French 
Ordnance Committee. The carriages are of two 
classes, those of cast iron, which are much cheaper 
and heavier, and those of steel, which are more 
costly but considerably lighter, and are therefore 
transported with greater facility. These carriages 
consist of three distinct parts ; the carriage properly 
so called, to which the gun is connected by its 
trunnions, and which carries the hydraulic brake 
cylinders, as well as the mechanism for training 
the gun for elevation ; this part of the mounting is 
free to move to and fro upon the slides of the 
underframe. The bottom of the underframe has ap- 
proximately a spherical form ; the base is cylindrical 
and rests upon a roller ring; the two slides 
which are cast in one piece with the vertical sides 
above the dome, are recessed to receive a series of 
rollers upon which the carriage moves to and fro, 
and they are tied together by strong cross-bracing. 
Both in the front and in the rear of the under- 
frame, suitable transverse plates are introduced to 
give the mounting ample stability. The baseplate 
carries the central pivot around which the under- 
frame revolves, as well as the path for the rollers 
that support it. The hydraulic brakes are con- 
structed on the Canet system with the central 
counter-rod in each cylinder, so that during recoil 
the variations of the energy” imparted to the gun 
after it has been fired, are allowed for. By this 
arrangement the brake exerts a constant resisting 
force during the whole period of recoil, and thus 
reduces the strain thrown upon the mounting. As 
soon as the recoil is complete the gun returns to 
firing position by its own gravity, running down 
the slides of the underframe on the rollers upon 
the carriage ; a special arrangement of the brake 
mechanism permits the latter to operate during 
the return of the gun to firing position as well as 
during recoil ; by this means the gun can be tra- 
versed forward upon its slides as slowly as may be 
desired, or as rapidly as is consistent with the 
avoidance of shock to the mounting. Training for 
elevation is effected by means of toothed gearing 








and a sector attached to the gun; but on account 
of the heavy weights to be dealt with, a special 
a. is provided with eccentric rollers in 
place of endless screws; by this device the effort 
required for raising the gun is considerably re- 
duced, and the rapidity of handling is increased. 
The controlling handwheel is mounted on the left- 
hand brake cylinder ; this arrangement avoids the 
necessity of using long transmitting rods, which 
are always liable to seize or to become bent or 
otherwise injured during action. The training in 
direction is performed by means of an endless 
chain passing round the baseplate and returning 
upon a drum mounted upon the under-carriage and 
worked by two hand cranks at right angles to the 
slides. The slack in this chain, which may occur 
either from service or from other causes, can be 
taken up by means of a screw-tightening device. 
Simple and elementary as this arrangement is, it 
nevertheless has proved more efficient and reli- 
able than other devices which are more complicated. 
Repairs are much more easily effected with this 
chain arrangement than with a toothed ring driven 
by a pinion, especially when this ring is cast in one 
piece with the underframe, which renders repairs 
in place almost impossible. A toothed ring is, 
moreover, almost certain to rust up, or at all events 
to become choked with sand and dirt during action, 
which causes considerable trouble and hardness in 
working for lateral training. The operation of 
loading is effected by means of a tray hung to an 
arm supported by a horizontal shaft perpendicular 
to the slides, and by a cam around which a chain is 
passed acting upon a spring device. In order to 
make the work upon the handle operating this 
mechanism uniform, the apparatus is arranged in 
such a way that the springs are compressed when 
the tray is lowered empty, while when it is raised 
loaded with the projectile and cartridge, the same 
Peg give out the energy that was stored up in 
them, and so reduce the work to the man handling 
the projectiles. The latter are brought to the gun 
in a barrow of a special form from which they 
can be delivered direct upon the tray or holder 
without the men serving the gun having the trouble 
to handle them. The ring of rollers, which is 
placed between the baseplate and the underframe, 
permit the heaviest mountings of this type to be 
handled with great facility, the rolling movement 
being, of course, easier than a sliding one, while 
this arrangement distributes the strains produced 
by firing the gun, much more uniformly over the 
baseplate. The rollers are held in their proper 
positions and at fixed distances by the two rings in 
which they are mounted, and a rib raised around 
the edge of the baseplate confines them always 
upon their proper path, so that the underframe 
always rests upon them with an equally distributed 
weight ; the rollers are covered in with a guard 
that can be easily removed for the purpose of in- 
spection and cleaning. Moreover, the rollers them- 
selves can be taken out and examined one by one ; 
a division is formed at one part of the circular 
baseplate, leaving a gap, which is filled\up by a 
removable packing piece, the upper face/of which 
forms a continuation of the baseplate. When it is 
desired to inspect the rollers, this packing piece is 
taken out, and the carriage is moved round until a 
roller passes over the gap into which it falls, and 
from which it can be easily removed for exami- 
nation or exchange. 

The man training the gun, as well as the other 
numbers, occupy the platform on the frame at the 
rear of the gun; in some cases where considerable 
depression is required, the training number mounts 
to the small platform approached by a ladder at 
the back of the main platform. 

The advantages claimed for this type of carriage 
by the Forges et Chantiers are as follows: 1. The 
adoption of a heavy baseplate in a single piece upon 
which the whole weight of the gun and mounting 
are supported; by means of this self-contained 
arrangement the gun can be always operated easily, 
even if the foundation on which the base rests 
should settle. 2. An underframe formed of two 
parallel sides in one piece with the spherical 
casting, resting upon the roller ring, over which all 
weights and pressures are uniformly distributed. 
3. The use of a ring of rollers, which reduces the 
labour of rotating the carriage and distributes the 
weights uniformly over the baseplate. 4. The use 
of an endless chain for training the gun _hori- 
zontally ; this very simple device is easily repaired, 
and, taken in connection with the roller ring, forms 
a means of rapid and very useful manceuvring. 5, 





The carriage on which the gun rests is very low, 
and the brake cylinders mounted upon it are so 
arranged that the effort of recoil exerts a minimum 
strain tending to upset the gun. It is stated that 
the arm of the lever of this reversing couple, which 
is measured by the distance from the axis of the 
brake cylinders to that of the trunnions, is smaller 
than in any other similar type of gun carriage. 6. 
The use of a brake mechanism with a central counter- 
rod limiting the amount of recoil, and so arranged 
that during the period of recoil, as well as when the 
gun is brought back into firing position, a constant 
resistance is offered. The arrangement of 
loading, by which the work stored up in springs 
during one part of the operation is utilised to assist 
subsequently in lifting the projectile and cartridges. 
8. The facility which the design offers for in- 
spection, repair, or renewal of different parts, and 
the manner in which the most important details of 
the mechanism are protected. 

The French War Department is so satisfied with 
this type of carriage that it has about 100 of them 
in service, of which more than 70 are for coast guns 
of 27 centimetres (10.63 in.). Before committing 
itself so far to this type of mounting, the French 
Government subjected a trial carriage to very 
exhaustive experiments ; these having proved satis- 
factory, a second type was made and tested, and it 
was upon the result of these trials that large and 
permanent orders had been given. Before accept- 
ance, every carriage has to be tested by fifty rounds 
at battering charges fired from a gun corresponding 
in calibre to the type of carriage, and elevated at 
extreme angles. The various illustrations, Figs. 428 
to 434, pages 564, 565, and 568, illustrate clearly 
this type of mounting. Fig. 431 is a perspective 
view of a 32-centimetre gun and coast carriage, and 
Figs. 428, 429, and 430 are similar views of mount- 
ings for 27-centimetre guns. Figs. 432 and 433 show 
clearly the principal details. Beneath the platform 
at the end is the projectile crane worked by the 
man at the left-hand side, who turns the crank that 
raises or lowers the crane. The latter operation 
compresses the springs as explained above. Atthe 
rear of the platform is an elevated station for the 
look-out to direct the number training the gun, and 
the breech mechanism, which will be described here- 
after, is also clearly seen. On the left-hand brake 
cylinder is the elevating gear that works into the 
toothed are bolted to the side of the gun. Fig. 434 
shows a slight modification introduced into this 
gear, in which the power is applied to a handwheel 
mounted on the underframe, and is transmitted by 
a pitched chain to the gearing on the brake cylinder. 
In Figs. 432 and 433, A A are the brake cylinders, 
aa the rollers on which the upper carriage 
takes its bearings; M is the handle for working 
the projectile crane, and K and K" are those for 
horizontal training ; e and e' are the clips for hold- 
ing down the underframe to the baseplate, and L 
is the bracket on which the projectile is placed. 
Fig. 432 also shows the mode of turning the gun 
and carriage on its central pivot. 

A good example of this mode of mounting heavy 
guns for coast defence was shown in the Pavilion 
of the Minister of War last year at the Paris Exhi- 
bition ; it could be manceuvred with one hand. 
Several of the same type have resisted 200 rounds 
at full charges without sustaining any injury. The 
Japanese Government has adopted this type as 
their standard for coast defence purposes, partly 
on account of the facilities it offers for relatively 
large angles of depression ; the elevated coast line 
of Japan rendering this mode of firing necessary. 
All of these mountings are protected by steel 
shields, not shown in the illustrations. Tables 
XLVII., XLVIII., and XLIX. contain particulars 
of the ballistic characteristics of Canet naval guns 
of various calibres. 





SUBMARINE MINES. 


Critique on Major G. S. Clarke’s Paper on ‘‘ Sub- 
marine Mines in relation to War.” 

By Lieut.-Colonel J. T. Buckn111, late Major R.E. 

Nor long ago Major G. S. Clarke, C.M.G., 
R.E., delivered two lectures on the above subject 
at the Royal Artillery Institution, Woolwich. He 
states that the aim of the lectures was to raise dis- 
cussion on the various points; and, inasmuch as 
these form the most severe attack ever yet deli- 
vered against the utility of submarine mines, it is 
peculiar that so appreciative an audience should 
have been selected, and that those most interested 
should have found it almost impossible to obtain a 
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TABLE XLVII.—FORGES ET CHANTIERS DE LA MEDITERRANEE. PRINCIPAL PARTICULARS OF CANET NAVAL GUNS. 















































pets ——— * 
| Oo. S | 
~ | 2 | 
Nature $ Length of Diameter of | Lengsthof ($2) 2% Weight ot Weight of Weight of Muzzle thine Penetration i Maxi 
of Gun. | 3 Total Length. Bee. Chamber. Rifling. FE 3 2a Gun. Shell. Charge. Velocity. ee Wrought Iron. Range. " 
ii g a | Zo Z| 
_ mm in. |mm in. mm. in. |mm in, | kls.| 1b. | kilos.| Ib. | kilos. 1h, m.| ft. |m. tons | ft.-tons} cm. | in. ‘metres | yards 
9cm. gun ..| 25 2250 2068; 81.42 98 3.86 _ 65.55 | 28 | | 750, 1650 9 19.8 | 31 6.82 | 540) 1772 | 133.76 1 11.0) 432 | 9,280 | 10,150 
Ditto | 30 2700 106,30 2503 98.55 102 4.01 2080) 81.89 | 28 1080 9266 | 9 | 19.8 | 3.9 8.58 | 610} 2001 | 170.69 | 551.2/ 13.1 5.15 | 10,370 | 11,340 
Ditto 36 3240 127.56 (3043) 119.76 | 106 4.17 |2525] 9.41 | 23 | pam 2596 9; 198 | 48 10.56 | 680) 2231 | 212.11 | 685 | 15.3 6.02 | 10,880 | 11,898 
Ditto 43 3870 152.37 (3658) 144,01 | 110 4.32 - 123.42 saad /1520) 3344 9] 198 | 56 12.32 | 740; 2428 | 251.19 | 811.5) 17.3 6.80 | 11,435 | 12,505 
| | i. ft. in. | | | 
Ditto | 50 4500 14 9 a 14 0.8 | 114 4.43 we 145.08 | 28 | x; |1800} 3960 9 / 198 | 64 14.08 | 800) 2625 | 293.58 943.5 | 19.3, 7.59 | 11,725 | 12,821 
H | im in. { = | j 
10cm. gun..| 25 2500) 98.43 (2303) 90.67 | 108 4.25 |1850 72.84 | 30 | © /1030} 22€6 (12.5 | 27.5 | 4.300 9.46 | 540) 1772 | 185.78 583.0 | 13.2 | 5.19 | 10,765 | 11,772 
Ditto | 30 3000, 118.11 2788} 99.77 | 112 4.40 |2310 90.94 | 30 xp (1420 $122 |12.5 | 27.5 | 5.400 | 11.88 | 610) 2001 | 237.07 | 765.3 15.7 | 6,17 | 12,140 | 13,277 
Ditto | 36 3600) 141.73 3388 13339 | 116 4.56 ae 110.44 | 30 2 11620) 3364 | 12.5 | 27.5 | 6.600 | 14.52 | 680] 2231 | 294.59 mes 18.3 | 7.20 | 13,010 | 14,228 
| | ft. in. ft. in. ft 1 % | | | 
| bg in. | | 
Ditto 43 4300, 14 13 sa 13 4.34 | 120 4.72 .8485| 13 7.21/ 30 £ |2080) 4576 | 12.5 27.5 7.800 | 17.16 | 740) 2428 | 345.88 | 665.0; 206 8.11 | 13,635 | 14,911 
Ditto 50 ‘oo 16 48 ae 15 7.87 | 124 4.87 |4095| 13 5.22/ 30 | S 5412 (12.5 | 27.5 9.000 | 19.8 | 800] 2695 | 407.75 | 1316.4) 23.1 9.09 | 16,165 | 17,679 
2 : P 5s | | 
in. in. in. 5 | } 
12cm. gun..| 25 3000 118.11 2772) 109.13 | 128 = 5.03 2220) 87.40 | 36 > 1780! 3916 | 21 46.2 | 7.200 | 15.84 | 540) 1772 | 312.00 | 1007.3, 16.5 6.49 | 11,085 | 12,121 
Ditto 30 3600. 141.70 ‘aac 131.89 | 134 5.27 hi 109.06 | 36 2450) 5390 | 21 46.2 | 9.000 | 19.8 | 610) 2001 | 398.15 | 1285.5 19.7 7.75 12,540 | 13,713 
| ft, in. ft. in. ft. in. | | | 
Ditto | 36 4320 14 2 4070) 13 4.24 | 140 5.51 '3365 132 48 | 36 ‘2300 6160 = 21 46.2 11.000 | 24.2 680} 2231 | 494.77 | 1597.4 23.0 9.05 13,465 14,724 
Ditto 43 5160 16 11 4895) 16 0.72 | 146 5.74 4130] 13 8,56 | 36 (3600 7920 | 21 46.2 | 13.000 | 28.6 | 740 2428 | 585.93 | 1891.6 25.9 10.19 | 14,130 | 15,451 
Ditto 50 ‘eee 19 8.2 5735 18 9.79 152 5.98 4910) 16 1.30 | 36 i250) 9350 | 21 46.2 | 15,000 | 33.0 | 800} 2625 | 634.80 | 2211.0 28.9 11,37 | 14,705 | 16,080 




















TABLE XLVIIJ.—FORGES ET CHANTIERS DE LA MEDITERRANEE. PRINCIPAL PARTICULARS OF CANET NAVAL GUNS. 












































| | lee «| 
g 1 ioe | 23s : ae ar | Penetration e 
sae & Total Length. | Length of Bore. ——— = te 3 8 es = - — - _— Velouity. Striking Energy.’ in — — 
g | | 2°\22 | | 
in. mm. in. | mm. | in. | mm. in. | mm. [| Ib. | kilos, Ib. {kils.| Ib. {kils.’ ft. {m. [ft.-tons/m.tons| in. | cm. | yards | metres 
19cm. gun | 25 | 179.9 | 4,750 | 173.4 4,404 | 8.03 | 204 138.4 | 3515 | 53 | 15,542 | 7,050 | 185.2 | 84) 63.93 29 1771 | 540 | 1248.43 12.6 | 32 | 13,376 | 12,230 
Ditto | 30] 224.5 | 5,700 | 209.7 | 5,326 | 8.34 | 212 | 172.8 | 4390 | 58 | 21,230! 9,630 | 185.2 | 84 79.37 | 36 2001 | 610) 5143.9 1593.07 15.0 | 38.1 | 15,279 | 13,970 
Ditto | 36 | 269.3 | 6,840 | 254.6 | 6,466 | 8.66 | 220 209.9 | 5330 58 | 25,310 | 11,480 | 185.2 | 84] 99.21/45 2231 | 680} 6391.8, 1979.7 17.48] 44.4 | 16,551 | 15,135 
Ditto | 43 | 21.7 | 8170 | 306.2 | 7,778 8.97 | 228 260.6 6620 53 . | 34,060 15,450 | 185.2 | 84} 1146 | 52 2428 | 740| 7569.6 2344.44 19,69] 50.0 | 17,477 | 15,980 
Ditto | 50 | 874.0 | 9,500 | 358.6 9,108 929 | 236 | 306.3 7780 | 58 3 38,294 17,370 | 185.2 84) 132.3 | 60 2625 | 300) 8846.5 2740.03 ‘22.09 56.1 18,275 | 16,710 
22cm. gun | 25 | 216.6 | 5,500 | 201.1 5,108 9.29 236 160.3 4070 66 13 24,140 10,950 | 286.6 | 130] 97.0 | a4 1771 | 540) 6238.1, 1932.1 (15.47 | 39.3 | 14,323 | 13,100 
Ditto 30 | 259.8 6,600 | 243.0 6,172 | 9.60 | 244 200.0 , 5080 | 66 | & | 33,069 15,000 | 286.6 | 130) 123.4 | 56 2001 | 610) 7960.0 2465.5 |18.43| 46.9 | 16,431 15,025 
Ditto 36 | 311.8 7,920 | 295.0 | 7,492 9.92 | 252 242.9 6170 | 66 | = 39,242 17,800 | 286.6 | 130) 152.2 | 69 2231 | 680 9,891, 3063.8 (21.50 54.6 | 17,658 | 16,145 
Ditto | 43 | 372.0 | 9,460 | 354.3 | 9,000 | 10.23 | 260 301.8 7635 | 66 | 8 | 52,910 24,000 | 286.6 | 180 176.4 | 80 2428 | 740) 11,715, 3628.3 (24.25) 61.6 | 18,988 | 17,370 
Ditto | 50 | 482.0 | 11,000 | 415.0 | 10,540 10.55 | 263 354.8 9010 | 63 ¢ | 59,523 27,000 | 286.6 | 180/ 202.8 92 2625 800 1aag 4280.6 ia7-48 68.9 | 19,927 | 18,220 
24cm. gun | 25 | 236.2 | 6,000 | 219.4 | 5,572 | 10.03 | 256 174.8 4440 | 72 | 5 | 31,308 14,200 | $74.8 | 170]127.9 | 58, 1771 | 540| 8,157) 2526.6 (17.60 | 44.7 14,637 13,385 
Ditto | 30 | 283.5 | 7,200 | 265.4 | 6,740 1039 | 26¢ 18.1 | 5540 72, | 42,769 19,400 | 874.S | 170] 160.9 | 73 | 2001 | 610) 10,410 3224.1 (20,95) 53.2 | 16,897 15,450 
Ditto | 36 | 340.2 | 8,640 | 3221 | 8,180 10.71 | 272 | 265.0 | 6730 | 72 | 50,706 23,000 | 374.8 | 170|198.4 90 2231 | 680) 12,935 4006.5 24.45 | 62.1 | 18,460 | 16,330 
Ditto | 43 | 406.4 | 10,320 | $86.6 | 9,820 | 11.02 | 230 | 329.2 | 8360 | 72 | 68,560 , 31,160 | 874.8 | 170} 281.5 105 2428 | 740) 15,320 4744.8 27.28) 69.3 | 19,625 | 17,945 
Ditto | 50 | 472.0 | 12,000 | 452.8 | 11,500 | 11.34 | 988 386.7 | 0320! 72! | 77,160! 35,000 | $74.8 170] 266.7 (121 | 2625 | 800! 17,908 5545.3 30.43 77.3 | 20,641 | 18,875 








TABLE XLIX.—FORGES ET CHANTIERS DE LA MEDITERRANEE. PRINCIPAL PARTICULARS OF CANET NAVAL GUNS. 



































! 1 
a leg . | 3 als J P me | Penetration : 
NetarootGun,| & (Es) Zola | Mug |Peneette | “ing” Heleg| Wace’ | “sic | Welgheot | Mamie | Marie JinWeougnt ; Maximum 
a 18S B5| oe | | Iron. 
oO i | ba | : wea — 
| in. | | in. /mm| in. |mm| in. {mm/ in. ‘mm a ea “Ib. ' kilos, Ib. kilos. Ib. kilos.) ft. | m. | .-toms Jen, tons | in. em. yards | m. 
I4-cm. gun ..| 5.51 | 25 137.8 3500) 127.4 3235] 5,90 | 150| 101.9 2500 42) | 6,217| 2,820) 74.95 34 | 25.57 | 11.6 1771 540| 1631.5 | 505.31) 8.19 20.8 12,659 | 11,575 
Ditto | 5.51 | 30) 165.4 4200] 154.1 3915] 6.14 | 156 127.4 3235 42| | 8,576| 3,990 74.95 34 | 33.06 | 15 2001 610 2081.9 644.81 9.76 [24.8 14,409 | 13,175 
Ditto 5.51 | 98 | 198.1 5040] 187.2 4755 6.47 | 162) 154.5 3925 42 l 9,810 4,450 74.95; 34 | 39.68 | 18 2231 680} 2587.1 | $01.29 11.41 29.0 15,495 | 14,170 
Ditto .| 5.51 * 237.0 6020! 225.1 — 6.61 | 168, 192.2 4890 42 | | 12,566| 5,700 74.95 34 | 46.29 | 21 2428 | 740) 3063.8 | 948.94 | 12.87 (32.7) 16,348 | 14,945 
Ditto .| §.61 co) 275.6 \amnag 263.6 — 6.84 174 225.6 5730 42 | p< | 14,881 6,750) 74.95) 34 52.91 | 24 2625 a 3580.9 | 1109.06 | 14,41 {86.6 16,968 | 15,515 
15-cm. gun | 5.90 | 95 147.6 3750) 144.4 3665 6.37 | 162 109.2 ‘2775 46 | 3 | 7,650| 3,470, 92.59 42 | 31.53 | 14.3 1771 540, 2015.3| 624.22| 9,09 23.1 12,780 | 11,085 
Ditto .| 8.90 30) 177.2 4500) 165.2 4196 6.61 | 168} 136.4 3465 46 | 2 | 10,472| 4,750, 92.59 42 | 39.68 | 18 (2001 610 2371.6| 796.5 | 10.82 27.5| 14,562 | 13,315 
Ditto .| 5.90 | 36 | 212.7 5400} 200.6 5096 6,84 | 174! 165.6 4205. 46 | = | 12,566 | 5,700, 92.59 42 | 48.50 | 22 2231 680 3195.9 | 989.85 | 12.64 '32.1| 15,873 | 14,515 
Ditto ., 5.90 43) 253.9 6450] 241.1 6125 7.08 | 180, 205.7 5225 46) E | 16,755 7,600 92.59' 42 | 57.32 | 26 2498 740 3785.0/ 1172.3 | 14.29 36.3 16,541 15,125 
Ditto .| 5.90 | 50 | 295.3 7500) 282.5 7175 7.32 | 186 241.7 6140 46 | 3 | 18,849 8,550) 92.59 42 | 66.14 | 30 2625 800) 4423.6 1370 | 15.55 39.5 17,269 15,700 
16cm. gun... 6.29 25 187.5 4000 145.5 3696 6.84 174 116.4 2000 48 > | 9,950 4,200 110.93 | so | 37.48 | 17 1771 540 2398.8 742.99 9,80 24.9 19,570 11,495 
Ditto 6.29 30 189.0 4800] 176.2 4475 7,08 | 180 145.5 3695 48 | «12,675 5,750, 110.83 50 48.50 | 22 2001 610, 3061.1 948.11 | 11,69 29.7 14,276 13,055 
Ditto —..; 6.29 36 226.8 5760) 214.0 5435 7.32 186 176.6 4435 48 | 15,101 6,850 110.23 50 59.52 | 27 (2231 | 680) 3801.0 1178.3 13.66 34.7 15,371 14,055 
Ditto 6.29 43 | 270.9 6380} 257.3 6534 7.55 | 192 219.5 5575 43 20,282 9,200, 110.23 50 68.34 | 31 io | 740) 4504.3 1395.28 15.39 39.1 16,176 14,790 
Ditto 6.29 50! 315.0 8000! 301.4 7654 7.79 198 257.9 6550 48 22,883 10,380) 110.23; 50 | 79.36 | 36 [2625 | 800 5264.9 1630.72 17.21 43.7 16,858 | 15,415 











the rest of his attack is a laboured attempt to | a distinction is drawn between our case and that of 
prove that the mines are too existent. If there| nations not possessing an equal naval predomi- 
be any bottom to the analogy, then the ‘faithful | nance, but this is the same argument which has 
old ministers,” who reported mendaciously in order recently been launched against harbour defences in 
to conceal their own ignorance, must be intended | general by a few enthusiastic sailors who grudge 
to apply to those distinguished officers who have! public expenditure on anything else than the Navy. 
successively directed our expenditure on coast | When, therefore, Major Clarke would permit 
defences for the past twenty years. If Major | the use of sea mines at some of our distant har- 
Clarke be right, they were all wrong ; as also all) bours, but fails to see the advantage of their em- 
similar authorities in other nationswhere submarine | ployment as provided for our home stations, he 
mines and the personnel for laying them have been | practically places himself in rank with Admiral 
provided at great cost and trouble. True it is that | Colomb, and asserts that the British Empire is car- 


printed copy of the lectures afterwards. When 
obtained no record is discovered of the proceed- 
ings; and the discussion, said to be invited, is 
conspicuous by its absence. Had Major Clarke 
read his papers either at the Royal United Institu- 
tion or at Chatham, he might have relied on plenty 
of criticism from many of his brother officers, his 
own corps being principally connected with the 
subject he examines. e commences with some 
frivolity about an Emperor's clothes which, accord- 
ing to a tale by Hans Anderson, were non-existent. 
He likens these clothes to submarine mines, yet 
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ried on her ironclads. And there is much truth in 
it, but far from the whole truth. Surely every 
sensible man must see that a good defence should 
be capable of bringing every available force into 
array, and should possess several lines, mutually 
supporting ; the whole forming one scheme so har- 
monious and well organised that a foe in heart 
may never become one in fact, but give up any 
idea of attack in despair of final success. 

The Navy is our first, foremost, and main line of 
defence. The strategic harbours are fortified in 
order to relieve it of responsibility, to increase its 
mobility, and protect its stores and reserves. The 
commercial harbours are also fortified to relieve 
the fleet of much responsibility, by keeping raid- 
ing vessels at bay. Such fortifications can scarcely 
be said to form a second line, for they really form 
part of the first line—the naval defence—and they 
also give a power of naval attack at a distance 
from the base, which might not be possible and 
would certainly be more hazardous without them. 

The land forces, with their magazines in strong 
places, should form our inner defence. 

With regard to harbour defence, the highest 
authorities have held the opinion for quite twenty 
years that sea mines are a most useful adjunct to 
artillery. 

This opinion was probably in the first instance 


(For Description, see Page 566.) 
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based on the results obtained from their use in the 
American War of Secession, but Major Clarke 
asserts that the conditions are so unlike those 
which would obtain if England were engaged in a 
war, that deductions from it may mislead us, and 
he considers that ‘‘we know exceedingly little of 
the real value of submarine mining defence, applied 
to varying conditions. We must take it all on 
trust.” The same remark applies to the 100-ton 
guns, and to his favourite rapid-firing small calibre 
guns ; also to the Whitehead torpedoes and their 
boats ; and to all those modern inventions which, 
fortunately for mankind, have been rarely if ever 
tried in actual warfare on an extended scale. 

The value of a weapon for war is usually at 
present based on the knowledge of two kinds of 
experts. The one examines the weapon in detail, 
tries it experimentally, and endeavours to perfect 
it. The other decides, let us hope logically and 
sensibly, as to its application. Major Clarke does 
not attack submarine mines in their detail, but 
denies the opinions held generally as to their use- 
| fulness. 
|marine mining defence may not impossibly assume 
|such inconvenient proportions as will one day 





cause it to be ruthlessly lopped.” As, however, by | 


implication these proportions have not yet been 


He commences by saying that ‘*sub-| 
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been reasonable in their demands.* Certainly the 
more costly portion of our service—-the personiel— 
is insufficient to handle and work the mines already 
provided as expeditiously as other nations consider 
the work should be done, and our authorities have 
therefore been economical rather than prodigal in 
meeting the requirements of the miners and 
mines. This economy is, perhaps, justifiable in 
our case, so long as we keep powerful squadrons 
of armed ships permanently afloat. Major 
Clarke considers that ‘‘all the really important 
questions connected with submarine mines require 
expert naval knowledge at every stage of their 
solution,” and he points out that the sea mine 
systems of France, Germany, Italy, and Austria 
are now in the hands of their navies. Apparently 
he advocates this arrangement, although it must be 
clear to all that the speedy mobilisation of her Navy 
on the outbreak of hostilities would be of paramount 
importance to England, and it is openly stated that 
she possesses or will soon possess more warships than 





* General Abbot, U.S. Engineers, says that the “‘claim 
of cheapness can ee stoutly maintained,” and 
instances that ‘‘the U. S. Board of Fortifications or other 
Defences, recommended a liberal use of this obstruction ” 
(submarine mines) ‘‘for their 27 chief ports, and the 





: : . | cost, including the mines, casemates, electric lights, &c., 
attained, our submarine miners have apparently | was only 34 per cent, of the whole outlay required,” 
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trained crews to man them. But the premiss that 
expert naval knowledge is required by the sub- 
marine miner engaged in solving all the important 
questions connected with his craft, is misleading in 
its exaggerated manner of expressing a partial 
truth. 

Knowledge as to the powers of resistance offered 
by warships at different parts of their hulls ; the 
manner in which they will probably manceuvre 
when attacking ; and various other matters which 


may be described as ‘‘ expert naval knowledge,” is | 
equally required by those who design the artillery | 


defences as by those who design the mine defences 
of a harbour or river. Nevertheless naval men 
have seldom been invited to record their opinions 
concerning these fortifications, whereas, on the 


application of mines, they have not only recorded | 


their opinions (which differ greatly from Major 
Clarke’s), but have received seats on all the more 
important War Office Committees, which were con- 
stituted for solving the said questions. Naval 
experts also reported on the personnel and boat 
equipment required at the various ports, and their 
requirements were greatly in excess of these which 
the Royal Engineers have since managed to proceed 
with. In thisreport the naval experts never hinted 
at the supply of mines being either unnecessary or 
excessive. In short, naval experts have had nearly, 
if not quite, as much influential power in the de- 


velopment of our systems of mine defence as the | 
Royal Engineer officers with whom they were | 


associated, and ‘‘ the proper standards and limita- 
tions” as to the applications of mines have been 
** authoritatively laid down by naval men.” 

The authorities at the War Office were not even 
content with obtaining the opinions of naval ex- 
perts on generalisations. When the mine defences 





MR. THOMAS SMITH, ENGINEER, RODLEY, NEAR LEEDS. 
(For Description, see Page 575.) 
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|ing conditions and apply the results to those pro- 
‘blems in which he is himself interested. Major 
Clarke, in spite of his belief that the conditions of 


therefore to be the several inspectors of fortifica- | the American War of Secession, and of any pass 
tion for the past twenty years, and their expert which England may be engaged, poo 4 — y> 
advisers, both of the Royal Engineers and Royal | does examine many of the results, mx . oes 
Navy on one side, and Major G. 8. Clarke on the | so in the biassed manner of a counsel for the pro- 
other. His attack as a piece of smart writing is secution, submarine mining being oe - 
excellent, but deliberate opinions on serious sub- the bar, He quotes Admiral Porter’s nou ve 
jects are not influenced by jests and jeers. ‘* running past a battery is a very easy t ing = - 
Putting them aside, let us examine this attack in | there is a straight channel, and sufficient ¢ ept. a 
detail. He quotes one of the first books on seawater,” and he discovers that Aces * are the 
mining, published at Chatham in 1873, to show! words used, not several batteries. | oreover, 
that at that time many believed in the almost | Major Clarke considers that ‘‘ the obvious ee 
universal adaptability of mines for purposes of | of the sentence is that ships which are to run easily 
defence. 'past a battery, are to have a clear water beyond 
The claims in 1873 were principally based on the | them not under fire . . . and the words therefore 
results obtained in the American War of Secession, | have no reference whatever to harbours entered by 
and no doubt the claims were exaggerated by the | channels, and leading the ship merely into cramped 
glamour which usually surrounds novel inventions | waters commanded by guns—no greg at 
for war purposes. |to such harbours as Plymouth, Harwich, : ta, 
Major Clarke admits that the claims now ad- Singapore, Mauritius, St. Lucia, and many others 
vanced by miners are ‘‘more moderate”. . . . | that could be named. ‘ on 
‘although the practical experience since gained is | If this opinion be correct, it, of course, fo re 
almost nil.” If this mean experience in war, no| that batteries and forts erected to sweep the 
doubt it is true, for the simple reason that no channels of approach to such confined hg wae are 
Naval war of importance has occurred since 1873. | useless, and the money spent upon them a -_ 
Similarly there has been no ‘‘ practical experience” | wasted, for evidently the best thing we a = 
with heavy artillery, except against the earthworks | for would be to get the ships of a foe into t Pty 
at Alexandria, nor any ‘‘ practical experience” with | waters, and pound them well after pas. got oe 
quick-tiring guns. Nevertheless very decided and; To place batteries and forts to pean he channels 
| probably fairly correct opinions are held concerning of approach would therefore be a ~ e@ fg ie. 
| their efficiency for war, and such opinions are based |up the holes of a lobster-pot. This is a 
| on results at the experimental butts. Major Clarke Clarke’s view, remember ; not the view on Fy lc . 
| belittles the results obtained in the American war|our harbour defences have been designed an 
/and observes that ‘‘ under no conceivable circum- | executed—wherein the endeavour has been made 
‘stances could the conditions under which the Con- | not to catch the lobster, but to keep him out alto- 


Engineer experts in such matters, but also with 
the numerous and distinguished naval experts who 
assisted them. The forces, when arrayed, seem 








gether. By far the strongest works have accord- 
ingly been erected to guard the channels of 
approwch, and in some few cases, perhaps, this has 
been overdone, especially where, as at Harwich and 
Mauritius, the inside of the pot was a thing to deny 
to a foe rather than the entry thereto. F 
As for places d’armes like Plyn outh and Malta, it 


of important harbours were being perfected at each federate States fought, apply to the British Empire.” | 
port concerned, the G.O.C. laid the plans before | Even so, useful information may be gained by a 
the naval experts of the port (I know this was study of the war, whether the students be naval 
done at Portsmouth), and the designs in detail| or military, horse or foot, artillery or engineers. 
were approved by them. As therefore Major} A war should always be examined and be treated 
Clarke falls foul of our present mine defences, he | by the expert asa gigantic experiment on the most 
places himself not only in antagonism with Royal | practical lines. The student should weigh the vary-_ 
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seems passing strange to find themplaced on thesame 
list and side by side with Harwich, Mauritius, and 
St. Lucia. Surely the rules guiding the defence 
of a fortress cannot be generalised with the rules 
governing the defence of a coaling station, a com- 
mercial harbour, or a small strategic harbour like 
Harwich. Major Clarke never penned a truer sen- 
tence than the one in which he says that ‘‘the 
whole question is, in fact, essentially naval, and can 
be studied only in connection with charts and dia- 
grams of ships.” For this very reason it is won- 
derful to find him applying the lobster-pot or the 
“* cramped waters” theory indiscriminately to great 
sea fortresses and to small coaling stations. In the 
one case the desire should be to render them 
impregnable so far as human foresight and science 
can make them so; in the other the defence can 
he weak, because the attack cannot be strong, a foe 
not caring to risk much on small enterprises at 
great distances from his base. 

I have read, and again twice or thrice re-read, 
Major Clarke’s speech for the prosecution, and have 
endeavoured to do so without bias, and the conclu- 
sion I have arrived at is that there is something 
valuable and important in his lobster-pot theory 
about cramped waters, where the objective is small. 
The case, however, rests on the assumed efficiency 
of the rapid-firing guns which are now being deve- 
loped, and which have only been born a few years. 
It is, therefore, unfair to blame, either directly or 
by implication, those who have provided mines for 
such localities before these guns were invented. If 
the new guns do all that their advocates claim for 
them, it cannot be denied that the defence of 
places like Singapore and Mauritius may be pro- 
vided for by artillery alone, and perhaps more 
effectually than heretofore ; but Heaven forbid that 
we should diminish the total resisting power of a 
fortress like Plymouth by the removal of a single 
mine, whatever the other side may say, whether 
the views be those of Admiral Colomb or of Major 
Clarke. 

It cannot be necessary to enumerate the various 
contingencies which might bring about a determined 
attack on our naval fortresses. Certain it is that 
their existence is, next to the fleet itself, a great 
safeguard of peace. If they be ever attacked, we 
should be struggling for the life or death of our 
empire, and guns, mines, torpedoes, everything 
our resources can produce, should be thrown into 
their defence. 

Still, I think Major Clarke’s lobster-pot theory 
ean be usefully applied even in these cases, for 
it becomes more than ever evident that Ports- 
mouth would be considered by a foe more vulner- 
able than either Plymouth or Chatham. Conse- 
quently the energies of the miners should be directed 
to the Portsmouth defences first, and to the others 
afterwards, if, as many anticipate, the personnel 
provided be found altogether inadequate for mining 
them simultaneously with proper celerity. More- 
over, inasmuch as both from the Colomb and the 
Clarke points of view, all three of these fortresses 
are not liable to attack until our Channel fleet is 
worsted, the energies of the home miners may 
perhaps be directed to other and weaker points in 
the first instance, always assuming (as I do) that 
our submarine mining personnel and boat equip- 
ment is inadequate for promptly laying all the 
mines provided. 

Major Clarke proceeds specially to mention 
three exploits of the American War of Secession : 

1. When Admiral Farragut forced an entrance 
into the lower Bay of Mobile on August 5, 1864. 
The channel was partially obstructed with piles and 
mines, and of the two forts, one, Major Clarke 
says, ‘‘ was too far away,” the other ‘‘ an obsolete 
fort,” with ‘*the guns all mounted en barbette in 
the old, not the modern, sense.” He adds that 
**No conceivable moral can be drawn from this 
case which has the remotest bearing on the desir- 
ability of submarine defence for such harbours 
as Singapore or such channels as, say, the Thames, 
the Liffey, the Avon, or the Usk.” Perhaps so, but 
the inference drawn by Lieut.-Colonel Von Scheliha 
was that ‘‘a merely partial obstruction is not suf- 
ficient to enable forts to keep out a large fleet,” 
and Major Clarke agrees, if the inference be limited 
to cases like the Bay of Mobile—where the artil- 
lery defence was not strong but very weak—his 
contention, as [ read it, being that with a strong 
and properly planned defence by guns, the obstruc- 
tion part of the business would lose its importance. 

2. Admiral Farragut’s entrance to the Mississippi 
below New Orleans, April 24, 1862, after a hom- 


bardment of the two forts for six days by twenty 
mortar boats at a range of about 4000 yards. Von 
Scheliha held up this case as proving the necessity 
of employing obstructions to aid the artillery 
block, Major Clarke draws a fancy picture of the 
Thames similarly attacked, defended, and captured, 
and winds up with this sentence; ‘‘ Finally, if all 
this has previously occurred in the Thames, the 
British Empire will hardly be saved by submarine 
mines.” 

A sonorous sentence, no doubt, but has any one 
ever said that it would? Substitute pistols for 
‘*submarine mines,” and the sentence reads just 
as well and larkily. But pistols are fairly useful 
weapons, which, in their particular sphere for 
action, cannot be replaced by any other arm. 

3. Vicksburg is mentioned because the Federal 
squadron passed it several times, the artillery 
defence being weak and confined to one bank of 
the river. 

Major Clarke sums up the general lessons of the 
America War of Secession thus : 

‘1. Obstruction of any imaginable density is 
permissible in the case of a power possessing no 
commerce, and whose fighting navy is confined to 
a river flotilla.” 

Mark the word ‘‘ permissible,” not desirable, 
advantageous, or necessary. Corollary, apparently 
intended, obstruction is not permissible in the case 
of a power possessing a great navy and marine com- 
merce. More is said on this point later in the 
paper, and it will be convenient to criticise it then. 

**2, Even unarmoured vessels can pass obsolete 
and badly mounted guns, provided that there is no 
difficulty of navigation, and that they have clear 
water ahead.” 

This is the lesson from the American war which 
the advocates of submarine mines have laid most 
to heart, and considering the manner in which the 
Condor passed through the zone of fire at Alex- 
andria in order to take up the position she did, it 
would appear that there is some truth in the lesson 
even when modern artillery properly mounted is 
brought into play against the unarmoured ship. 
Much more then, therefore, are we likely to be cor- 
rect in the belief that armoured vessels can pass 
modern and well-mounted guns, if the navigation 
be unobstructed, and clear water ahead. No one 
believes that armoured vessels are at all likely to 
enter upon any such enterprise, until it is forced 
upon them by a combination of circumstances. As 
one of our naval constructors publicly said last year, 
‘four ships are not constructed with a view to 
engage forts,” or words to that effect, and he would 
doubtless have added, that in his view ships should 
give forts a wide berth. This, however, does not 
disprove the belief that modern battle-ships can 
pass forts at speed, there being clear waters ahead. 
Their powers to resist modern guns is certainly 
greater than the power of unarmoured vessels to 
resist the guns mounted by the Confederates. 

Major Clarke next reviews the mining operations 
undertaken by Germany in 1870, and asserts that 
there is ‘‘no evidence whatever that mines played 
any real part in securing the ports of the North 
Sea and Baltic.” It would be only just to have 
added, neither is there any evidence to prove that 
the artillery defences ‘‘played any real part in 
securing” these ports, for Major Clarke is careful 
to give his principal reason, viz, difficulties of 
navigation, and unsuitability of the Frenchsquadron, 
on account of the depth of water drawn by their 
vessels, At all events the German authorities con- 
sidered mines desirable, and large numbers were 
laid. The service is still considered necessary ; 
great care is taken in the organisation of their 
personnel, so that the mines may be quickly laid, 
and, the Germans being a careful people and pretty 
good judges of what may be and what may not be 
necessary in affairs appertaining to war, we can 
perhaps pit their opinion as regards their own ports 
against the opinion of Major Clarke, who concludes 
that they would have done better to have left their 
mines in store, and makes a great deal out of the 
fact that many German traders were destroyed by 
the mines in 1870 when trying to enter the ports 
at night. Now the mines employed were princi- 
pally, if not entirely, of the non-controlled or 
purely automatic type, and it is well known that 
the mines provided for our own defences are elec- 
tric, and under control from the shore. 

Major Clarke, before leaving the Franco-German 
war, expends some totally undeserved sarcasm upon 
the French for mining Toulon and Cherbourg. He 





asks, ‘‘ At a time of dire national need, was no 





better work to be done than the obstruction of 
French harbours from fear of an enemy that could 
not even look at them ?” and adds, ‘‘ Will a single 
mine be permitted to be laid down in the British 
Empire in the event of a war with Germany ?” 
These two sentences prove that the modern critic 
sometimes forgets the teaching of history, that in 
war it is the unexpected which frequently occurs, 
and especially as regards those villanous combina- 
tions to destroy another nation euphemistically 
termed alliances, one of which, between three 
nations ruled or controlled by women, nearly 
crushed Prussia and her greatest Kaiser. 

As to our own case, in the event of war with 
any European power, we should indeed act fool- 
ishly were we not to place all our defences in a 
state of preparation for any hostile eventuality. 

Major Clarke has not much difficulty in showing 
that mines played a subordinate part in the wars 
between Brazil and Paraguay in 1864-8, between 
Austria and Italy in 1866, between Russia and 
Turkey in 1877-8, between Chili and Peru in 
1878-9, and between France and China in 1884. 
Commander Sleeman says much the same thing 
in his book on torpedo warfare, wherein he laments 
that the Paraguayans, Turks, Peruvians, and 
Chinese took so little advantage of the ‘‘ splendid 
opportunities” afforded for utilising the torpedo 
for attack and the mine for defence, but he con- 
siders that Venice and Pola were left unmo- 
lested by the ships of Italy in 1866, because the 
waters of approach were mined, and this opinion 
is probably accurate. 





THE ST. CLAIR TUNNEL.* 

Tue St. Clair Tunnel has now passed beyond the experi- 
mental stage and there is no longer any doubt of its 
successful completion. The excavation is done and the 
iron lining in. The work which remains is to complete 
the open cuttings for the approaches, to put in the brick 
lining, floor system and track, and build the masonry of 
the portals. All of this is mere detail, which can now be 
pushed with great rapidity. The actual boring of the 
tunnel was begun with grave apprehension and carried on 
with constant anxiety. The work was largely experi- 
mental and almost unprecedented, for although the City 
and Southwark Tunnel in London was under way, it was 
but about half the diameter of the St. Clair Tunnel. 
Nothing of anything like the magnitude had ever been 
done by the same method, and the limited experience with 
the method could indicate neither the emergencies which 
might arise nor the means of meeting them. The work, 
being so experimental, was prosecuted with great caution 
and that is why the open cuttings are not so far advance 
as the tunnel itself. It was considered prudent not to 
put into the venture any more money than was absolutely 
necessary until its success was certain. Now success is 
certain, and the whole work will at once be pushed to 
completion. : 

It is our purpose to describe briefly a work which, by 
its originality and by the speed and success with which it 
has been carried on, is a monument to the men who 
planned it and have done it. We shall speak of the his- 
tory and organisation of the work, its dimensions, the 
material in which it was done and the manner of doing it. 

The shortest route of the Grand Trunk from deep water 
to Chicago and to Lake Michigan ports crosses the 
St. Clair River from Point Edward to Fort Gratiot, 
61 miles above Detroit. By this route it is 837 miles 
from Montreal to Chicago and 1134 miles from Port- 
land to Chicago, all by the Grand Trunk lines. By the 
southern route, crossing the river at Detroit, the distance 
is greater, and the traffic between Chicago and Detroit 
must either pass over the Wabash or makea détour to the 
northward by Durand, still further increasing the distance. 
For these reasons, if for no others, the main crossing of 
the Grand Trunk is at the south end of Lake Huron 
rather than at Detroit. The heaviest of its traffic now 
goes that way, and it is expected that on the completion 
of the tunnel much of the traffic now crossing at Detroit 
will be diverted to Port Huron and Sarnia. 

Crossing by ferry is costly and slow. The stream is 
one-half to three-fourths of a mile wide, the current is six 
to eight miles an hour, and in the winter there is much 
trouble from running ice. The project of constructing a 
tunnel has been more or less agitated for many years. 

Probably it would be impossible to allot accurately to 
several individuals their proper share of credit for the 
conception, organisation, and financial arrangement. In 
1880 Sir Henry Tyler suggested a tunnel between Point 
Edward and Fort Gratiot, and since that time the matter 
has been more or less discussed. Sir Joseph Hickson was 
also one of the first to seriously press the scheme, and in 
1883, at his request, Mr. Walter Shanley made an exami- 
nation and reported in favour of a tunnel. 

In 1886 the St. Clair Tunnel Company was formed, with 
Sir Joseph Hickson as president, Mr. L. J. Sargent, 
traffic manager, Grand Trunk, as vice-president, and 
other Grand Trunk officers in the directory. Mr. Joseph 
Hobson, chief engineer Great Western Division, Grand 
Trunk, was chosen chief engineer. Borings had shown 
a stratum of soft blue clay throughout the whole course 
of the tunnel, with pockets of gravel and quicksand and 
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more or less boulders. The greatest depth of water is 
40.47 ft., and the clay is about 50 ft. deep; below this is 
rock. Above the clay lies sand and gravel 5 ft. to 25 ft. 
thick ; the lowest dip of the gravel stratum being 48.4 ft. 
below the water level. Pockets go down much deeper 
into the clay. The top of the rock is 85 ft. to 90 ft. below 
the water Sol It was decided to drive the tunnel 
through the blue clay, and the top of it is 57 ft. below the 
water level at the lowest dip in the grade. 

The site chosen is just below Sarnia and Port Huron 
and about three miles below the present ferries. The line 
is almost due east and west. The excavation consists of 
an open cutting on the American side of 2500 ft., the 
tunnel, 6000 ft., and an open cutting on the Canadian side 
of 3100 ft., or 11,600 ft. in all. Of the tunnel 2290 ft. is 
under the river, 1994 ft. from the river to the cutting on 
the Canadian side and 1716 ft. on the American side. The 
gradients are shown on the profile on our two-page plate, 
viz., 2 per cent. at either end for 1900 ft. and 2400 ft. and 
one-tenth of 1 per cent. for 1700 ft. 

In 1888 work was begun by sinking shafts on both sides 
at the river edge, from which to drive the headings. On 
the American side the shaft was sunk 58 ft. and on the 
Canadian side 98 ft. Both were then abandoned. The 
skin friction of the tough clay on the American side 
prevented the descent of the cylinder, and on the Canadian 
side the extreme pressure deformed the cylinder, the clay 
began to rise in the bottom, and collapse of the entire 
structure was threatened. Then it was decided to abandon 
the shafts and work from open cuttings, with but two 
headings. In J. 7 1889, the cuttings were begun. 
July 11, 1889, the shie d was started from the American 
side and September 21, 1889, from the Canadian side. 
August 25, 1890, communication was made between the 
headings, and August 30 the shields met. In just a year 
6000 ft. of tunnel had been excavated and lined ; 80,000 
cubic yards of material had been removed. The Table 
herewith shows the progress by months in feet of tunnel 
excavated and lined : 

Canadian American 


End. End. 
ft. ft. 

July, 1889... _ 53 
August, 1889 _— 114.50 
September, 1889 73.30 153.70 
October, 1889 169.45 126.75 
November, 1889 187.50 225.50 
December, 1889 217.40 266.91 
January, 1890 292.35 277.50 
February, 1890 306.08 273.67 
March, 1800... 292.50 203.63 
April, 1890 ... 281.34 182.20 
ay, 1890 97. 355.54 
June, 1890 236.83 354.46 
July, 1890 :.. 201.30 382.30 
August, 1890 331.05 314.10 


The work was done in open tunnel until the river edge 
was reached. Here on each side a diaphragm was put in 
with air locks, and all the work under the river was done 
in compressed air. The age was at first 10 lb. per 
square inch above atmospheric, and at the completion it 
was 23lb. At intervals much greater pressure was used, 
running up to as much as 401b., atone time. There were 
two complete air-compressing plants on each side, fur- 
nished by the Ingersoll-Sergeant Rock Drill Company, 
and consisting altogether of four, class ‘‘A” straight 
line, Ingersoll-Sergeant air compressors, steam and air 
cylinders 20in. in diameter by 24in. stroke; six 70 
horse-power, Scotch portable boilers and two 80 horse- 
power; four air receivers, each 48 in. in diameter by 
144 in. high. The compressors have the automatic regu- 
lation, by which the air pressure is kept uniform, and 
the engine is unloaded should the consumption of air 
diminish or cease, only enough steam being used to keep 
the engine bgp, 

Generally speaking, there was little difficulty, but 
there were short periods of great anxiety, and when, in 
fact, the success of the work seemed in doubt. These were 
when pockets of quicksand or gravel were encountered, 
and the air blew out in the river bottom. The escape of 
air was finally sufficiently arrested by plastering with 
clay to enable enough pressure to be carried to keep out 
water, and the shield was carried on through the loose 
material. At times something of the same difficulty was 
experienced, because of the extreme softness of the clay. 
Another source of trouble was in the large boulders 
encountered. These could not be blasted, on account of 
the gas in the tunnel, and had to be split by plug and 
feather. Mr. Hobson tried to get some means of detect- 
ing chemically the presence, in dangerous quantities, of 
explosive gas, but found none, and was compelled to 
rely upon the indication of the flame in the Davy lamp. 

The manner of carrying on the excavation in this 
tunnel is now pretty well known in general terms. The 
excavation was done in circular shields, forced forward 
by hydraulic jacks, and the shields were at once followed 
up by the permanent cast-iron lining of the tunnel. The 
shields are shown in Fig. 1, page 572, and Figs. 2, 3, and 
8 on our two-page plate. In these shields the nen worked, 
cutting down the clay and throwing it back, when it was 
taken up by the ‘‘muckers” and run off in small cars. These 
cars were hauled by mules in the compressed air and by 
horses outside. It was found that horses could not live 
in the compressed air. The men worked night and day 
in eight-hour shifts, and as a rule suffered no lasting in- 
convenience from the compressed air. There were three 
deaths from its effects, and several cases of partial 
paralysis, and more of the characteristic affection known 
as ‘‘the bends.” Occasionally a mule also suffered from 
‘*the bends.” The shields were forced forward by hy- 
draulicrams, Of thesethere were twenty-fourtoeach shield, 
with a capacity of 125 tons each, or a total of 3000 tons 





for the shield. The greatest power ever used was 1800 
tons, and generally 1200 to 1500 tons was sufficient. The 
shields were designed by Mr. Hobson, and _ were built at 
Hamilton, Ont., by the Hamilton Tool Manufacturing 
Company, from plates imported from the United States. 

The hydraulic machinery was made by Messrs. Watson 
and Stillman, of New York City, and the illustrations 
and description of that part of the work are from draw- 
ings and memoranda furnished by them. Messrs. Wat- 
son and Stillman, under the old firm name of E. Lyon 
and Co., designed and built the hydraulic parts of the 
original Beach shield which was used in the excavation 
of the short pneumatic railroad built under Broadway, 
New York City, in the year 1868. Since that time the 
same firm has furnished plants of the same form in its 
essential features for various works, but nothing of the 
magnitude of the St. Clair Tunnel plant, which also is 
novel in the automatic feature by which the ram is with- 
drawn from contact with the finished part of the tunnel. 

The method of building the tunnel, using the cast-iron 
cylinder as the backing from which the shields are fo 
forward by the rams, necessitated putting the rams as 
near as possible to the exterior circumference of the 
tunnel, and making them occupy a minimum of space. 
For that reason, especially, steel was adopted as the ma- 
terial for the cylinders, and a steel collar was placed on 
the head of the ram to take the entire thrust on one side 
of the axis of the ram. This arrangement is shown in 
Fig. 12. For the same reason the yokes of the cylinders 
were cut off close, as shown. 

In order that the cylinders might be easily repacked, 
without inconvenience, the ram head was screwed on the 
ram and attached to it by a screw, not shown in the en- 
graving ; and a gland for holding the king in place 
was attached to the cylinder by copper bolts, this metal 
being used to prevent the nuts ming fixed. The 
return cylinders were attached, as shown, to a yoke, 
bolted at the back end of the cylinder, with a gland with 
packing in the end of the cylinder, and also one on the 


oke. 
. Each jack could be operated independently of all the 
others. This feature made it possible to drive the shield 
in correct line. If the resistance was less on one part of 
the circumference than elsewhere, or if it was desired to 
ps the direction of the shield, one or more of the rams 
could be cut out, or the force exerted by them could be 
reduced at will. The pumps used for driving the rams 
were 12-in. cylinder, duplex pumps, with 1-in. pistons, 
made by Watson and Stillman, after their own designs, 
the pumps being placed at the mouth of the tunnel, an 
the water conveyed to the shield through 1}-in. pipe. 

At the back end of the shield were placed three swivel 
joints, made as shown in Fig. 14, which worked very 
easily, and without allowing leakage, at 5000 lb. pressure, 
and which are believed by the makers to be more success- 
ful in operation than any others that they have ever 
known of. These have between them half lengths of 
pipe, so that as the tunnel is advanced one full length 
after another can be placed in the line. Following in the 
line of pipe beyond the swivel joints are placed valves as 
shown, which have the side holes for connecting the 
various cylinders placed at a correct angle to make 
straight connections, each valve having two stop valves, 
one of them having its seat below the connecting line of 
pipe, so that a stream of water can be forced around the 
circumference without being driven into any of the 
cylinders, if the cock is closed. Above this seat is made 
a connection with the return cylinder, so that this is 
entirely automatic. (See Fig. 13.) The other cock shown 
has a seat below the connection, leading to the pipe of the 
large cylinder and opening into a 1}-in. line of pipe for 
the waste water, which also encircles the tunnel inside of 
the line of cylinders. These cylinders are twenty-four in 
number in each shield, and with a power of 125 tons each, 
making a total of 3000 tons working pressure. The by- 
pass or passage, shown in the ram, prevents the motion 
of the ram being so great as to allow the head of the 
return cylinder to come into contact with the yoke and 
break the return piston, or crush the yoke. 

As we have said above, the shields were designed by 
Mr. Hobson. 
drawings which he could get being the small diagrams 
given in Drinker’s “Tunnelling.” The construction is 
well shown in the perspective view. The plates are 
steel, 1 in. thick. The exterior diameter is 21 ft. 6 in., 
and the cylinder is braced by five diaphragms dividing it 
into twelve cells. In front the shield has —: edges, 
and at the back is prolonged 4 ft. to cover the lining of 
the tunnel. It will be seen that two doors are provided 
through which the excavated material was passed back 
to the cars on which it was hauled out. These cars 
were lifted bodily by derricks and dumped on the cars 
which hauled the material away. The derricks which 
handled all the material were worked by Lidgerwood 
winding engines. 

The stroke of the hydraulic rams was 26 in. ; in practice 
the shields were driven forward at each stroke far enough 
to admit one ring of the tunnel lining, which is 18} in. wide, 

The tunnel is lined throughout with cast iron. This 
lining is shown in section in Fig. 4. It is 21 ft. outside 
diameter. Each ring is 18}in. long, measured on the 
line of the tunnel, and is made up of thirteen segments 
and a key-piece dropped in on the top of the circle. 
Each segment is 4 ft. 11} in. long on the outside of the 
curve, 18fin. wide and 2in. thick. It has flanges all 
around 7 in. deep. The circumferential flanges are 3} in. 
thick at the base and 24 in. at the point. The vy mn arg 
flanges are 3 in. thick at the base and 14 in. at the point. 
Through these flanges 4-in. bolts with hexagon nuts 
and washers. On each side of the segment there are 
twelve bolts, and on each end four. Each segment 
weighed about 1050 lb., and the total weight of the cast 
iron in the tunnel is about 27,000 tons. The segments 
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were all planed on the ends, heated, and, while hot, 
dipped in liquid asphalt. In the joints between the seg- 
ments were placed strips of wood, ,%; in. thick, also 
dipped in asphalt. It was against this cast-iron lining 
that the rams thrust in moving the shields forward. 

_ The crane for putting these segments in place is shown 
In position on the back of the shield in the perspective 
view, and also in some detail in Fig. 4. It hardly requires 
explanation. It will be seen that it swings on a shaft in 
the centre of the shield and is counter-weighted. By 
suitable gearing the segment is swung up to the place 
that it is to occupy and then thrust out by the bevel gear 
and screw shown in Figs. 5 and 6. 

Two complete electric light plants run by Armington 
and Sims’ engines were installed at each end of the 
tunnel. 

A cross-section of the completed tunnel is shown in 
Fig. 4. It will be lined with brick and cement to a line 
a few inches above the centre line. This is simply 
to cover the flanges and bolts and give a smooth interior 
for better security in case of derailment or other acci- 
dents. Grouting was forced out through holes left in 
the lining to fill any space left between the lining and the 


ay. 

The rail is to be 100 lb. per yard, laid on square ties 
8 in. by 8 in., 14 in. centres, The ties rest on four 12in. by 
6 in. stringers, and outside the rails are 12 in. by 10 in. 
guard timbers. The portals will be of handsome ashlar 
masonry; the entrance circular in form and 20 ft. in 
diameter. 

The traffic through this tunnel will be very heavy for a 
single track. At the outset there will be about seventy 
trains a day of all classes, including heavy freights, and 
the grades are 2 per cent., or 105.6 ft. per mile. It is not 
impossible that the limit of the capacity of the tunnel will 
be reached in a few years; but it was found by careful 
estimates that two single-track tunnels would cost less 
than one double track, as in this method of tunnelling 
the cost increases very rapidly with the diameter. The 
tunnel will be operated by decapod tank locomotives, four 
of which are now building at the Baldwin Works. These 
were described in the Railroad Gazette of September 12, 
page 633. They have 22in. by 28 in. cylinders, 49 in. 
drivers, and will weigh in working order 90 tons. They 
are to burn anthracite coal or me and are intended to 
haul 760 tons on the 2 per cent. grades. 

The tunnel will be ventilated by two Root blowers of 
10,000 cubic feet per minute capacity each, which are now 
in position and operation. Probably it will be lighted 
by electric arc lamps, the plant now installed for the work 
of construction being of ample capacity. 

The drainage plant consists of a compound, vertical, 
Worthington pumping engine with double-acting, ked 
plungers. The water cylinders are placed at the tem 
of apit 125 ft. below the steam cylinders. The daily 
capacity of this engine is 5,000,000 gallons. The drainage 
to be provided for should be comparatively little as the 
lining is water-tight. It will be pumped out at the Cana- 
dian end, toward which the tunnel dips on a grade of 
1in 1000. In addition to this permanent pumping plant, 
Henry R. Worthington furnished for use during construc- 
tion four low-surface pumps of large size. 

The method of keeping the shields in line as the work 
a sat is very interesting and its efficiency is shown 

y the facts that they were never more than } in. out of 
line, and there was practically no variation when the 
shields met. The method adopted was as follows: Obser- 
vations to determine the position of each shield were made 
daily. It was impracticable to get two —_ in the line 
of the axis of the shield. The point observed was the 
centre of the back face, and observations were made to see 
that this face was at right angles to the axis of the tunnel. 
There was no serious difficulty in extending the line before 
the bulkheads were putin, the principal trouble being in the 
condensation of moisture in the large stream of air brought 
in for ventilation. The mists at last became so dense that 
it was necessary to stop the ventilators for about an hour 
beforeeach observation was taken. Tocarry theline through 
the bulkheads, at the ends of the compressed air chambers 
a cast-iron pipe 12 in. in diameter was put in each bulk- 
on the centre line of the tunnel. At each end of 
this tube was an adjustable diaphragm with fine cross 
wires. The ends of this tube were fitted with hinged 
dead lights, provided with cast-iron covers for their 
protection when the tube was not in use. hen obser- 
vations for position were being taken the iron cap at 
each end was removed ; the outer dead light was opened, 
and a strong electric light placed outside of the dead light 
inside of the compressed air chamber, to illuminate the 
cross wires in the diaphragms in the tube. Observations 
were then made to ascertain the positions of these cross 
wires, which were adjusted, if necessary, by means of a 
transit placed outside of the compressed air chamber. 
The outer dead light was then closed, and an electric 
light suspended close to and outside of it, and the transit 
was moved inside of the compressed air chamber and put 
precisely in line with the cross hairs in the iron pipe, 
opening first the inner dead light. In this way the centre 
line was defined, as the result proved, with great exact- 
ness. The observations were ewe | made on the 
naked wires in the tube to avoid the distortion of the 
line, which would have resulted from sighting through 
the glass dead lights. The levels were carried through 
the air locks. 

An account of the tunnel would be incomplete without 
a mention of the men who built it. To Mr. Joseph Hob- 
son belongs the credit which follows from a great and 
original work successfully done. The whole design is his 
in general, and in most of the details. The members of 
his staff to whom special credit belongs are Mr. T. E, 
Hillman, first assistant engineer; Mr. M. S. Blaiklock, 
second assi3tant engineer; Mr. J. T. Eames, mechanical 
superintendent ; and Mr. Thomas Murphy, superiaten- 
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THE ST. CLAIR TUNNEL; BACK VIEW OF 


if 


dent? of excavation. Mr. Hillman had charge of the 
surveys and setting out of the work and of lining-in the 
shields as the work progressed. The method and success 
of that part of the operation have been described above. 
Two-thirds of the castings for the lining were fur- 


nished by the Michigan Car Company, of Detroit, Mich., | 


and the other third from the Grand Trunk shops at 
Hamilton. The castings were excellent, and were de- 
livered promptly according to the contract, so that there 
was no delay from this source, as there might well have 
been, when the great quantity ofthis material is con- 
sidered. The planers for planing the ends of these cast- 
iron segments were furnished by Messrs. Manning, Max- 
well, and Moore, of New York. 

The estimated cost of the tunnel complete was 3,000,000 
dols., but it is now thought that the cost will be less, but 
that it will exceed 2,500,000 dols. 

What we have written will enable the reader to get an 
intelligent idea of this great work as a whole; but it is 
one which should be made the subject of an exhaustive 
monograph as a novel and important example of successful 
subaqueous tunnelling. 








Hatu’s Cotp Arr REFRIGERATING MACHINERY—ERRA- 
TUM.—By a typographical error the temperature of the 


MR, JOSEPH HOBSON, ENGINEER, 


CLUTTER 
vl (je ; 
= hi 
i | 





air delivered by this machinery at the trial at Barry, was 
stated in our last issue to be 24 dez. below zero Fahr. It 
should have been 124 deg. below zero. This correction is im- 
| portant, as the temperature attained was very remarkable. 


| 
| 





| Orr Trstinc In Lonpon.—At the Phenix Wharf, 
| Church-road, Battersea, an ore-testing plant has lately 
| been erected by Messrs. Bowes-Scott and Western, of 
| Broadway Chambers, Westminster, for the purpose of 
| enabling the qualities of ores from foreign mines to be 
| accurately investigated before money is laid out in the 
| purchase of plant for their treatment. It has happened 
| Very many times that machinery has been sent at great 
|expense to distant mines, and when it has been set to 
work it has proved quite incapable of extracting the 
metal, and 90 per cent. of it has escaped with the tailing, 
converting what should have been a very lucrative enter- 
prise, intoa ruinous loss. This is especially the case in gold 
mines where the discrepancy between the results obtained 
by assay and those shown in daily practice, are often most 
striking. The Phenix Wharf is equipped with a stone- 
breaker, a set of Krom crushing rolls, screens, concen- 
trators, amalgamators, a furnace with muffle lining, and 
apparatus for carrying out the chlorine process. It has 


SHIELD. 


also a chemical and metallurgical laboratory fitted with 
modern appliances for assay work. 


New Fast Canaptan Matt Steamers.—Mr. Bryce 
Douglas, managing director of the Naval Construction 
and Armaments Company, has returned from America, 
and reports that he has secured the subsidy from the 
Dominion Government for the fast Atlantic line, which 
will require four large twin-screw steamers, whose speed 
will not be less than 20 knots an hour. The scheme also 
embraces a line of fast steamers between Vancouver 
and the Australian colonies, touching at the Sandwich 
and the Fiji Islands, for which a separate subsidy has 
been voted by the Canadian Parliament, and negotiations 
are now pending with the Australian Government for 
their quota of the subsidy, which will no doubt be forth- 
coming, as the time to Australia will be reduced by the 
Canadian route by about three days. It is proposed that 
the steamers shall land at Brisbane as the nearest port, 
and from this point the line will be connected with the 
Australian railway systems. The Naval Construction 
and Armaments Company have received an order from 
Messrs. James Little and Co., Glasgow and Barrow, for 
the building of a steamer of 3300 tons, which will be 
engined by Messrs, Westray and Copland, Barrow, 
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Whiteheads has also, in the last year or two, become 
public property through French publications. Hence a 
detailed description of each can be given here for the 
benefit of the service. 

The Whitehead torpedo, Figs. 1 to 3, consists of acigar- 
shaped envelope of steel or phosphor-bronze containing 
six compartments for its propelling, directing, and explod- 
ing mechanism. Its motive power is compressed air; it 
is propelled by two two-bladed screws revolving in oppo- 
site directions about the same axis in order to neutralise 
their individual tendencies to produce lateral deviation ; 
and it is maintained at a constant depth by horizontal 
rudders, and on a straight course by vertical vanes set at 
an angle predetermined by experiment. The older models 
pce maintain the prescribed depth and straight course 
for a distance of from 400 to 500 yards at a speed of from 
20 to 24 knots, Thelatest models, more fish-like in shape 
fuller forward and with a finer run, have attained a speed 
of 30 knots for 425 yards and 24 knots for 875 yards. For 
description the torpedo may be conveniently divided up 
as follows: (1) The magazine; (2) the secret chamber ; (3) 
the reservoir; (4) the machinery chamber; (5) the 
aaa chamber ; (6) the bevel gear chamber ; (7) the 
tail. 

The Magazine.—The forward compartment or magazine 
contains the explosive cartridge and the firing arrange- 
ment. The cartridge, Fig. 4, consists of a series of discs, 
I., IL., IIL., IV., &c., of wet gun-cotton, of equal thick- 
ness, contained in a metallic case shaped to fit the 
chamber. The number of discs varies in different models, 
and a sufficient number of them, counting from forward, 
are pierced through their centres to receive the cartridge 
primer. These discs are held firmly in their case by an 
annular ring of felt f, at its after end. The cartridge 
case itself is held firmly in place by a buffer b of felt, 
fitted in a circular socket attached to the after bulkhead 
of the magazine. The cartridge primer, which is in- 
serted in a tube passing through the perforated discs, 
consists of a series of small cylinders of dry gun-cotton, 
ccc, contained in a metal case which is closed at its rear 
end by a disc of rubber r, and at its forward end by a 
countersunk brass cap, to which it is soldered. The 
forward cylinder of gun-cotton is pierced through its 
centre to receive a small copper tube t, which is flanged 
into the brass cap s and closed at itsinnerend. The tube 
receives the detonating primer. 

The detonating primer, Fig. 5, consists of a brass case a, 
containing compressed fulminate of mercury, which is 

wrotected from moisture by a layer of vermilion gumlac, 

fas this case is fitted a cup u containing a percussion 
cap iand ananvilv. The cup is pierced at 0, and the 
anvil is guttered to allow the passage of flame. The whole 
is covered by a cap h to protect it from accidental 
shocks. The firing arrangement, Fig. 6, is made up as 
follows: A small right-handed screw propeller L of four 
blades is retained in a sleeve S, by means of a lug screw, 
w, projecting in between two collars // on the shaft. The 
remainder of the shaft in rear of the collars is square in 
section, and on it travels an inner sleeve S’, screwing 
into S with a left-handed screw. The outer sleeve S fits 
into a cylindrical aperture in the stock T, but is prevented 
from rotating and limited in travel by the stud screw d 
fitting in the slot x. In rear of this sleeve is the firing- 
pin v, held in place by a lead safety-pin z, passing 
through it and the stock. The stock has two 
shoulders on which are screw threads of opposite 
pitch, The inner one screws into the brass cap 
in the head of the cartridge primer, and the outer into a 
bouching fitted to the magazine envelope (see Fig. 4). 
Thus, when the firing arrangement is unscrewed from the 
torpedo, the cartridge primer is withdrawn with it, and 
the torpedo rendered inoffensive. Before fitting the firing 
arrangement the inner sleeve S! is screwed back into the 
outer sleeve S until the lug & brings up against the spur m 
(this contact preventing the sleeve from Jamming against 
the collar 7). The action then is as follows: As the 
torpedo passes through the water the propeller L re- 
volves, causing the inner sleeve S! to travel back along 
the square spindle until its base brings up in a socket 9, in 
the head of the firing-pin y. The travel of S!, thus arrested, 
is taken up by the outer sleeve S, which now travels for- 
ward, withdrawing the square spindle from the inner 
sleeve. Fora short distance from its forward end the 
hole through the inner sleeve is circular (see Fig. 4). 
When, therefore, the square spindle recedes to this point 
rotation ceases to be transmitted to the inner sleeve, and 
the further revolutions of the propeller are of no effect. 
Contact with the target will now drive back the outer 
sleeve S upon the stock T, and, through the medium of 
the inner sleeve S!, break the lead-pin z, and drive the 
firing-pin upon the detonating primer. This firing 
arrangement was first perfected in the Model 1886 torpedo, 
but has since replaced the old percussion point in all 
models, 

The Seceret Chamber.—This chaniber contains the immer- 
sion regulators. It is just forward of the reservoir, as 
indicated in Fig. 1, and the transmitting rods pass through 
a tube in the latter, which is secured with an air-tight 
joint in each bonnet. The purpose of the mechanism in 
this chamber is to control the horizontal rudders after 
launching so as to bring the torpedo to a predetermined 
immersion and keep it there during its flight. This is 
accomplished as follows: The small compartment in front 
of the secret chamber (Fig. 8), has free communication with 
the water outside through several apertures in its walls. 
The pressure of water due to depth below the surface acts 
against a piston D, but the water is prevented from getting 
behind the piston by an annular diaphragm C of thin 
rubber. The motions of this piston, due to different pres- 
sures of varying depth, are communicated to the hori- 
zontal rudders by means of the rod r (fixed to the piston), 
the link y» (pivotted at =), and the rods ” and r°, insuch a 
manner that when the torpedo is below its plane of im- 


mersion the increased pressure will elevate the rudders, 
and when it is above, the decreased pressure will depress 
them. When the torpedo is in its plane of immersion the 
piston is kept in mid position by an equilibrium between 
the pressure of the water and the tension of three steel 
springs R R, 120 deg. apart, setting up against it through 
the crosshead B and the rod ¢ (screwed into the piston- 
stem T). To set the springs to the desired tension, the 
cap n (on the piston-head) is removed, and a wrench 
inserted into the square socket m in the piston-stem. 
Turning the wrench will screw the stem T up or down on 
the rod C, and increase or decrease the tension of the 
springs upon itas desired. The square head of the wrench 
has graduations marked upon its faces which, coming 
flush with the face of the piston-head, indicate the tension 
of the springs. Were the pressure of the water the only 
controlling force upon the horizontal rudders the oscilla- 
tions of the torpedo above and below its plane of immer- 
sion would be excessive and perhaps continuous ; for it is 
not alone necessary to throw a vessel’s helm over when 
she is off her course, but to ease the helm as she ap- 
proaches the course. To this end the motion communi- 
cated to the rods r’ r? by the piston P is modified b 
gens, | the link y at z to the arm M of a pendulum W. 

he pendulum is free to swing about pivots ¢, on the ends 
of the bracket L, fixed to the envelope. 

The resultant action is as follows: Suppose the torpedo, 
after its initial plunge, to be below its plane of immersion 
and pointed downward. The pendulum W has swung 
forward. For the moment the link y has pivotted about 
u, the pendulum force being applied at z. 
are thus forced aft and elevate the rudders. Almost 
immediately, too, the pressure of water upon the piston a 
moves it aft, and with it the rod r. Thelink y now pivots 
about 2, and the rods r’ 7 are forced still further aft. The 
rudders are thus ‘hard up,” and the effort upon the tor- 
pedo is to turn its point upward. As this is accomplished 
the pendulum swings gradually aft, reducing the rudder 
angle until, as the torpedo begins to point upward towards 
its plane, the action of the piston has been neutralised 
and the rudders are straight. Now the torpedo rises, and, 
the pressure upon the piston decreasing, the influence of 
the pendulum predominates. The latter being aft and 
the link y pivotting for the time about u, the rods 7 7? 
are drawn forward and the rudders slightly depressed. 
The tendency is now to steer the torpedo into its plane of 
immersion instead of allowing it to pass above. This can 
not be accomplished at once, however, and the torpedo 

yasses above its plane of immersion and pointed upward. 
he pressure of water upon the piston is now less than 
the tension of the springs R R, and they push the piston 
forward. With it the rod r is drawn forward, carryin 
the link y pivotting about z. The rods 7” r@ are thus stil 
further drawn forward and the rudders are ‘hard down,” 
exerting their maximum effort to turn the torpedo point 
downward. As this is brought about the rudder angle 
will be gradually diminished by the pendulum swinging 
forward, until it becomes zero as the torpedo begins to 
point downward and re-approach its plane. As the torpedo 
now goes downward the pressure of the springs against the 
piston is gradually neutralised by the increasing pressure 
of water against them, and the influence of the pendu- 
lum is thus again allowed to predominate. The latter 
being forward, the rudders are slowly raised, and tend 
to bring the torpedo into its plane of immersion without 
passing below it. 

Thus it will be seen that by the controlling influence of 
this mechanism the vertical trajectory of the torpedo will 
be a wave-line passing alternately above and below the 
plane of immersion, with a continually decreasing ampli- 
tude until it becomes practically straight and lies in that 
plane. As a matter of fact, discovered from actual 
curves, only the first three or four oscillations are at all 
large when the mechanism is well adjusted. After that 
the trajectory is straight as long as the speed of the tor- 
pedo is constant. As the speed decreases with falling 
pressure the torpedo rises towards the surface. In the 
drawing ss are springs of light tension which take up 
shocks or irregular motions of the pendulum. The rock- 
shaft I, between r’ and r2, is necessary only to make their 
connection through the bulkhead water-tight. The im- 
pulses of the mechanism in the secret chamber are insuf- 
ficient to move unaided the numerous cranks and rods 
connecting it with the horizontal rudders. A device 
called a servo motor is therefore interposed, so that the 
impulses of the regulators are transmitted only to a valve 
in the machinery chamber, and by the motion of this 
valve augmented impulses are transmitted to the rudder 
rods beyond by means of compressed air from the reser- 
voir. 

The servo motor, Fig. 9, consists of a bronze barrel C 
bolted to the after bulkhead of the machinery chamber 
by two standards f, and containing a hollow piston P 
within which works the valve T. Beneath the barrel is a 
nipple communicating with the compressed air. The 
piston P has three annular grooves xxa. The two ex- 
treme ones are packed with hemp packing, oiled and 
tallowed, and the middle one is of such length that when 
the piston is in its extreme positions the groove is still in 
communication with the air-pipe E. From this middle 
groove two channels zz run diagonally, as shown, to the 
central aperture of the piston. On either side of the zone 
where these channels debouch is another channel; the 
one forward c passing to the after end, and the one aft c’ 
passing to the forward end of the piston ; beth channels 
changing direction at right angles in the body of the 
pe in order to reach their respective ends. The valve 

is of square cross-section, except at b’ and b’, where it 
is circular and fits closely the central aperture of the 
piston P. The valve stem 6 passes freely through a screw 
cap ¢ in the head of the piston, but is limited in its travel 
by two collars as shown. The impulse of the immersion 





regulators in the secret chamber is transmitted by the 


The rods 7” r2| T 


rod 7’, Fig. 8 (through a bell-crank, the vertical rod I, and 
the bell-crank A, Figs. 8 and 9), to the valve-stem b and 
the valve T. Suppose this a to push the valve aft 
(to the right). e cylindrical part b” clears the channel 
c’, Fig. 9, and the compressed air, flowing through E, 2, 
and zz’, passes the square part of the valve between b/ 
and b” and flows out through the channel c’ to exert its 
pressure upon the forward (left hand) side of the piston P 
and move it aft. Any air on the after (right hand) side 
of the piston can exhaust through its channel c, and, since 
b' has moved to the right, past the square part of the 
valve and around its stem 6, into the machinery chamber. 
If the valve T were moved forward (to the left) by the regu- 
lators the channel c would communicate with the com- 
pressed air and c’ would exhaust through the central aper- 
ture of the piston P and the channel v in the stem B, and 
P would move forward. Thus any movement of the valve 
T results in a movement of the piston P in the same 
direction, and with greatly increased power. Both stems 
of the pistons are packed air-tight in stuffing-boxes, as 
shown, and the after stem B is screwed to the rudder rod r’, 
This rod passes through the buoyancy chamber and con- 
nects with the horizontal rudders* through the connect- 
ing-rod r4, the bell-crank 6b”, the connecting-rod 7°, the 
lever 1, the connecting-rod r®, and the lug u on the rud- 
ders ; the axis of the rudders being at x”. 

The Reservoir.—The reservoir for compressed air, 
Fig. 2, is made of steel and forgedon a mandrel. 
Theends are dome-shaped bonnets B B with outer 
flanges f f to fit into the other sections of the torpedo, 
‘Oo insure air-tight joints both the shell and bonnets are 
heated before screwing together, the shell having the 

ater heat. The screw threads are at the same time care- 
ully tinned. As a further precaution, the bonnets are 
secured by a number of sanall said screws 38. On the 
after bonnet is a tuyere ¢ by means of which communi- 
cation is made between the air reservoir and the main 
engine. The reservoir is secured to the other compart- 
ments by means of two lugs / / (diametrically opposite) 
with bolts and nuts, and by numerous radial screws 
through the flanges. The reservoir is tested for strengthup 
to 105 atmospheres with oil pressure. Flaxseed oil contain- 
ing litharge is used. It penetrates the distended pores of 
the metal, and when the reservoir is drained after test 
an excellent air-tight coating is left upon the inner walls. 
Then the test for air-tightness is made up to 70 atmo- 
spheres, the condition being that the pressure shall not 
fall six atmospheres in four hours. In the last few years 
improvement in the quality of metal has made it possible 
to charge the reservoir to a much higher pressure. 
(To be continued.) 





LAUNCHES AND TRIAL TRIPS. 

On Thursday, October 30, Messrs. Edward Finch and 
Co., Limited, Chepstow, launched from their shipbuild- 
ing yard the iron screw tug Fastnet, built to the order of 
Messrs. Christie and Co, of Cardiff. Her dimensionsare: 
Length between perpendiculars, 75 ft.; breadth, 15 ft. ; 
depth moulded, 9 ft. 6in. Her machinery consists of a 
pair of compound surface-condensing engines ; diameter 
of high-pressure cylinder, 15 in. ; low-pressure cylinder, 
30 in. ; stroke, 20in.; working at a boiler pressure of 
100 lb. per square inch, 





On the 3rd inst. the trial trip took place of the large 
steel screw steamer Citta de Venezia, built for Messrs. 
Lavarello Brothers, Genoa, by Messrs. C. 8S. Swan and 
Hunter, Wallsend-on-Tyne. After making a series of 
progressive speed runs over the measured mile, a full 
speed trial run was made from Tynemouth Castle to New- 
biggin and back, the vessel making an average speed of 
14.6 knots per hour, which was considerably in excess of 
the speed guaranteed. The general dimensions of the 
steamer are: Length, 390 ft. over all; breadth, 44 ft. ; 
depth moulded, 28 ft. ‘The engines, which have been con- 
structed by the Wallsend Slipway and Engineering Com- : 
pany, have cylinders 30 in., 50 in., and 79 in. in diameter 

y 54 in. stroke, and are capable of indicating 3300 horse- 
— The steamer will carry about 2000 passengers in 
all. 





The new Castle Line intermediate steamship Doune 
Castle, which has been built for Messrs. Donald Currie 
and Co. by Messrs. Barclay, Curle, and Co., went on 
her trial trip down the Clyde on Saturday, the 8th inst. 
She ran twice between the Cloch and Cumbrae Lights, 
and maintained a mean speed of 13? knots per hour. The 
Doune Castle is 4045 tons, and will carry 5000 tons. She 
has accommodation for first, second, and third-class pas- 
sengers. 





On Monday, the 10th inst., Archibald Denny and Son, 
Limited, Dumbarton, who now occupy the yard formerly 
owned by Messrs. A. McMillan and Son, launched a steam 
paddle passenger boat for foreignowners. The vessel, which 
1s named the Petropolis, is 210 ft. long, 23 ft. broad, and 
8 ft. 3 in. deep, and is expected to attain a speed of 
16 knots per hour. The vessel was towed up to Glasgow 
where she will receive her engines from Messrs. Davi 
— and Son. This is the first launch by the new 

rm. 








Gas AT Paris.—Negotiations are pending between the 
municipality of Paris and the Parisian Company for 
Lighting and Heating by Gas with a view to an extension 
of the company’s monopoly from 1905 to 1930. Should 
the proposed extension of the monopoly be conceded, the 
company will undertake to made a reduction in the price 
of its gas. 


* These will be illustrated in detail in a future 
number. 
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LOCOMOTIVE STEAM CRANE. 

On page 569 we illustrate a handy locomotive 
steam crane, designed and manufactured by Mr. 
Thomas Smith, engineer, Rodley, near Leeds. The 
general design of the crane is sufficiently shown by 
our engraving. It is intended to lift 10 tons at a 
radius of 20 ft., and 7 tons at a distance of 25 ft. from 
the central pillar of the crane, being fitted with a 
motion which allows this radius to be varied. The 
hoisting is done by a. galvanised steel wire rope, 
14 in. in diameter, which is wound on a specially large 
steel barrel. This barrel is worked by double pur- 
chase spur gearing, the motion of which is controlled 
by clutches in the usual way. A powerful friction 
brake is supplied for holding and lowering the load. 
The crane has a revolving motion, consisting of an 
internal bevel secured to the frame of the machine and 
a pinion gearing into it, the motion of which can be 
reversed without stopping or reversing the engines. 

The crane is propelled by the same engines by means 
of which its other motions are worked, the connection 
to the wheels being made by bevel gearing. These 
engines have cylinders 8} in. in diameter, with a 12 in. 
stroke, and are fitted with a link reversing motion. 
Steam is supplied from a Nicholson’s patent boiler, 
8 ft. high by 4 ft. 6 in. in diameter, with a combustion 
chamber 2 ft. 6 in. in diameter, across which run four 
10 in. tubes. The shell is 7% in. thick, and the firebox, 
which is 4 ft. in diameter by 2 ft. high, has plates 
Zin. thick. The chimney is taken off one end of the 
combustion chamber. The jib is constructed of 
wrought-iron plates firmly braced together, and as its 
lower end is splayed out where it joins the crab, its 
stability whilst the crane is revolving is assured. The 
crab frame is also constructed of wrought-iron plates, 
which are firmly connected to swivels, which ride on 
the centre pillar of the crane. This pillar is 9 in. in 
diameter at the top, and 144 in. in diameter at the 
bottom, and is made of wrought iron. The crane is 
built to run on the 4 ft. 84 in. gauge, and does not 
exceed 13 ft. 9 in. in height. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 6, 1890. 

Tue total production of steel in the United States 
for the past census year foots up 4,466,926 tons, 
against 1,145,711 tons for 1880 ; of this 3,788,572 tons 
were Bessemer steel, 504,351 tons open-hearth steel, 
85,536 tons crucible steel, 83,963 tons Clapp-Gaiffiths 
steel, and 4504 tons Robert-Bessemer steel. Of this 
total Pennsylvanian production was 2,768,253 tons, or 
63 per cent. The production of Bessemer ingots was 
3,877,093 tons, and of steel rails 2,036,654 tons, of 
which Pennsylvania produced respectively 2,297,726 
tons and 1,377,119 tons. The number of steel works 
increased during the past decade from 73 to 158. The 
Bessemer steel rail plants, from eleven to fifty-three, 
including those that turn out Bessemer steel for other 
than steel rail purposes. Of the fifty-three Bessemer 
plants only fourteen are making steel rails. Openhearth 
plants have increased in number from twenty-five to 
fifty-eight. It isonly within about two years that basic 
steel has been manufactured to any extent when it was 
made by Carnegie, Phipps, and Co., at their Home- 
stead Steel Works. Basic open-hearth steel is now 
being made on a large scale by the Henderson process 
at Chattanooga, Tennessee. This industry will be 
expanded from this out. Railmaking has not increased 
rapidly of late because of the drop in railroad build- 
ing, but there is no good reason for saying that we are 
not nearing a revival of that branch. The iron trade 
in general is in a healthy condition. Everywhere there 
are symptoms of a general expansion. Even railroad 
demand will probably improve. Car builders are 
expecting to have more work than they can do 
for months to come, and as for locomotive builders, 
shipbuilders, and bridge builders, they are simply 
run down with work for the next few months. 
The peculiarity of all this activity is that it is 
not accompanied with an advance in prices. There 
is, however, one good reason for this, viz., that 
the margin on iron and steelmaking in general is 
less than for years. Besides, capacity is on the 
increase, and a host of new enterprises are pro- 
jected. Manufacturers are preparing to anticipate a 
demand, and it is perhaps well that they are doing 
so, for a general advance in prices would be destruc- 
tive to the best interests of the industry. Locomotive 
builders are trying to catch up by working a large per- 
centage of their brands at night. Among the new 
enterprises is a ship canal starting about 30 miles west 
of Pittsburg and extending to Lake Erie. Its estimated 
cost is 25,000,000 dols. The Vanderbilts contemplate 
the construction of a tunnel under the Detroit River ata 
cost of 3,000,000 dols., which will enable that compan 
to considerably shorten the time between New You 
and Chicago. Capitalists favour the construction of the 
projected bridge across the East River at New York. 
The estimated cost is 40,000,000 dols. English capi- 
talists are credited this week with having effected the 
purchase of about 4,000,000 dols. worth of rolling mill 





property in Eastern Ohio. The mills are all well 
equipped, supplied with natural gas and cheap coal, 
and enjoy exceptional competitive advantages as 
against Pittsburg mills. 





MISCELLANEA. 

Tue Philadelphia Natural Gas Company at Pittsburg 
has notified rolling-mill proprietors in that city and its 
vicinity that it will hereafter decline to supply gas to 
puddling furnaces. A return to the use of coal in these 
mills is therefore inevitable. 


The gross receipts of the 23 principal railways in the 
United Kingdom for the week ending November 2, 
amounted, on 16,2354 miles, to 1,395,776/., and for the 
corresponding period of 1889, on 16,134? miles, to 
1,352,269/., an increase of 100? miles, or 0.6 per cent., and 
an increase of 43,507/., or 3.2 per cent. 


Ata general meeting of the King’s College Engineering 
Society, held on November 4, 1890, the president in the 
chair, Mr. Andrews read a paper on ‘*‘ Telegraphy.” The 
paper was made especially interesting, as instruments, 
connected with batteries and a coil of wire to represent 
the line, were shown and worked. 


The Railroad Gazette states that several thousand 
pounds’ worth of railway supplies, principally track 
materia], has just been exported oe New York to Cape 
Colony for use on the Government lines, and that orders 
for cars and locomotives have been pla with the 
— Company and with the Baldwin Locomotive 

orks, 


A steel steamship of 2578 tons, named the Mackinaw, 
which was built on Lake Superior, has recently been cut 
in two and sent down the canals to Montreal, where she 
will be reconstructed and forwarded to New York for the 
Atlantic trade. The necessity for cutting the ship in 
two, as above described, arose from the shortness of the 
locks on the canals, 


Work on the Hudson River Tunnel is being rapidly 
pushed forward on the New Jersey side. About 150men 
are employed, and the progress is from 4 ft. to 5 ft. a day, 
which is much faster than was formerly the case. No 
doubt much of this increase in speed is due to the em- 
ployment of the Greathead shield. An hydraulic erector 
is also being used for placing the cast-iron segments, with 
which the tunnel is lined, in place. 


The rack rail line to the top of Pike’s Peak in the 
United States has been completed in one year from the 
beginning of the work. Its exact length is 46,158 ft., or 
about nine miles. The altitude of its first station at 
Manitou is 6600 ft.; at the summit it is 14,200 ft. above 
the level of the sea, the total ascent being 7500 ft. The 
maximum grade is 25 per cent. The road will be opened 
to regular passenger traffic in 1891. 


The pro’ ong | ay dam at Quaker Bridge in connection 
with the i ork water supply, has now been aban- 
doned, and a dam to be known as the New Croton dam 
will be erected instead at some other site. This dam will 
be 105 ft. high, 100 ft. below the river bed, and 995 ft. 
long. It will be constructed of earthwork and masonry, 
and will impound 16,000,000,000 gallons of water. Its 
cost is estimated at 1,746,000 dols. 


Mr.C. A. Lieb, an American engineer, has recently 
designed a remarkable antifriction nut, intended for use 
in electrical hoists and lifts. Thethread on the nut is com- 
posed of a large number of hardened steel balls. These run 
partly in a spiral groove cut in the nut, and partly in one 
cut on the screw. As the nut is turned round these balls 
descend or ascend the groove in the nut. On reaching 
the end of the spiral groove in this, the balls return to 
the other end of the nut by a separate passage parallel to 
the axis of the nut. 


Mr. G. Kassner has lately proposed a new method for 
the preparation of oxygen. This he obtains by heating 
together plumbate of calcium and sodium carbonate. 
Peroxide of lead and calcium carbonate are first formed, 
and on continuing the heating the former breaks into 
protoxide of lead and oxygen gas, and the operation is 
completed. Calcium plumbate is again formed by heating 
the lead oxide and calcium carbonate left from the 
previous operation in a current of air, after which the 
process first described can be repeated and a further 
supply of oxygen obtained. 


Amongst the projects which will be brought before Par- 
liament next session is a proposed railway from Chester- 
field to the Lincolnshire coast. The engineers are pro- 
ceeding with the survey as rapidly as possible, in order to 
be in a position to deposit the necessary plans by the 30th 
inst. The route determined upon is by way of Ollerton, 
Lincoln, and Horncastle. The line will eventually effect 
a junction at Mumby-road Station, on the Sutton Wil- 
loughby Railway Company’s line, and will there divide 
communication with Sutton-on-Sea and Mablethorpe. It 
is stated that an independent company will carry out the 
undertaking. 


In a paper read at the October meeting of the North- 
West ilroad Club (U.S.), Mr. W. H. Lewis stated 
that usually the consideration of the proper thickness of 
furnace side sheets of locomotives has been confined to 
the question of strength, ductility, and thermal resist- 
ance. He, however, thought that a much more impor- 
tant question was that of the inequality in the expansion 
of the inner and outer surfaces of the plate, the one 
being exposed to the temperature of the furnace gases, 
about 2500 deg. to 3000 deg., and the other only to that 
of the steam or about 358 deg. Consequently the two 
surfaces expand unequally and strain the plate. In view 





of these facts Mr. Lewis thinks these plates when made 
of steel should not be more than ,'; in. thick. 


Sir Benjamin Baker, who was commissioned some time 
back by the London County Council to report on the 
Blackwall tunnel scheme, has now sent in his report to 
the Council. In view of the work which has been done 
in the matter of subaqueous tunnels elsewhere, he does 
not think it necessary to carry out any experimental 
works between Blackwall and Greenwich, the more 
especially as the 10,0007. voted by the Council for this 

urpose would be totally inadequate. Sir Benjamin 

aker recommends that the tunnel shall be sufficiently 
large to accommodate two lines of vehicular traffic, and 
that a passengers should be provided for by a separate 
tunnel. 


The Admiralty have ordered that the new third-class 
cruiser Barracouta, 6, 1580 tons, 3000 horse-power, shall 
be prepared for the resumption of her steam trials. The 
Barracouta has not been tested since the disaster which 
occurred at her trial on February 7 last. As the result of 
the experimental cruise of the new cruiser Barossa, sister 
ship to the Barracouta, the Admiralty have ordered that 
the two top rows of tubes in the boilers of the Barracouta 
shall be removed, in order to secure a better circulation 
of water in the boilers. The defects discovered in the 
boilers after the late accident have been made good by the 
contractors, and dampers have also been fitted, which, it 
is hoped, will effectually prevent such an emission of 
flame into the stokehold as occurred at the former trial. 
Very litt'e work has been done to the Barracouta since 
the accident, and the ship will not be ready for commis- 
sion until the end of the financial year. 


An important trial of armour plates took place last 
Wednesday at the Government ranges near St. Peters- 
burg. Five shots at each range were fired from a 35 
calibre, 6in., 6-ton gun with Russian Holtzer shell, 
weighing 91 1b., at a distance of 350 ft.; first two rounds 
with 53 lb. of powder giving an initial velocity of 2000 ft., 
and then three with 54 lb. and velocity of 2100 ft. There 
were three plates of 10 in., each submitted by Messrs, 
John Brown and Co., Messrs. Schneider, and Messrs. 
Vickers. The first of these, a compound plate, resisted 
the first two rounds, the shell remaining embedded in the 
armour, but the last three went clean through it. The 
Schneider hard steel plate broke up three shells, and only 
the third penetrated as far as the backing, but the plate 
suffered severely, showing cracks in all the corners. The 
Vickers plate, of softer steel, was more deeply penetrated 
by the shells, none of which, however, got right through, 
while the cracks were comparatively insignificant. 


The Shipping Federation has just been joined by the 
London Association of Shipowners and Brokers, whose 
members represent no less than one million tons, thus in- 
creasing the total tonnage of the federation to 64 millions. 
By this new development the Peninsular and Oriental 
Company, the Orient Company, the Royal Mail Steam 
Packet Company, the Castle Mail Packet Company 
(Messrs. Donald Currie and Co.), the General Steam 
Navigation Company, the National Steamship Company, 
and many others join the Shipping Federation. Messrs. 
Shaw, Savill, and Albion, who are members of the 
London Association of Shipowners and Brokers, and 
themselves represent 100,000 tons, had previously given 
in their adhesion to the federation. A ‘‘Thames District 
Committee” will now be formed for carrying on the work 
of the federation in London, on the same basis as already 
exists in the other shipping districts of the United 
Kingdom, and the wall will thus no longer be done at 
the head offices. 


On Saturday last a new method was tried of establishin 
communication between the guard and engine-driver an 
the passengers of a train. This is done by placing on each 
carriage a handle which, on being pulled down, partially 
applies the automatic vacuum brakes throughout the 
train, thus quickly showing the driver that something is 
wrong. A red ball is displayed outside the carriage in 
which the handle has been pulled, and as the handle itself 
can only bereplaced by the guard, the particular ge 
ment of the carriage from which the brakes have been 
applied can also be detected. At the trials, which took 
place on a branch line of the M., S., and L. Railway 
to Market Rasen, the train was brought to a standstill 
in twenty-two seconds after the handle had been pulled. 
One of the advantages of the system is that by using his 
large ejector the engine-driver has discretionary power to 
stop or not as he likes. The details of the system have been 
— out by Messrs. Gresham and Craven, of Man- 
chester. 


The construction of the Siberian Railway, which was 
first suggested in 1887, has now been sanctioned. Owing 
to financial reasons a continuous line of rail is for 
the present abandoned, but uninterrupted communi- 
cation with the Pacific is to be established by a com- 
bination of railway and waterway, in accordance with 
the plans prepared by the Russian Ministry of Com- 
munications. The route laid down will be formed by the 
Central Siberian Railway (1567 versts, or 1034 miles), 
from Tomsk over Marinsk, Atchinsk, Konsk, Nishme- 
Udinsk to Urkutsk; the Trans-Baikal Railway (1000 
versts, or 660 miles), from the eastern shore of Lake 
Baikal, along the rivers Silenga, Uda, and Shilka, crossin 
the Jablonoi Mountains at Tchita, to the town o 
Stretensk, on the Shilka; and the Ussuri Railway (383 
versts, or 253 miles), from Vladivostock to the Ussuri. 
Including 31 versts (204 miles) of branch railways, the 
total length of the Siberian Railway as now agreed upon 
will be 2881 versts, or 19674 miles. The cost of the rail- 
way (including rolling stock) is estimated at 122,000,000 
roubles (18,300,000/.), which is at the rate of about 9000/, 
per mile, 
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THE ECONOMY OF SMALL ENGINES. 

THE amount of steam that a particular engine 
uses is an affair that many builders prefer left in- 
determinate. As long as no exact trial has been 
made charity is able to take a hopeful view of the 
question, and to put the consumption somewhere 
about the lowest figure that has been publicly de- 
monstrated in engines of the class. It is pretty 
well known what is the best that an engine 
of a certain size can attain to under favourable con- 
ditions, and makers generally assume that they 
have learned and put in practice all the lessons 
that have been taught on the trial ground. No 
doubt a great deal of valuable information is dis- 
seminated in this way, but we doubt if it is acted 
upon so promptly as is sometimes suggested. If it 
be, it is certain that engineers who construct small 
eur- | portable engines, launch engines, winches, steam 
cranes, steam pumps, and the like, will have a busy 
time in studying Professor Unwin’s very valuable 
report* upon the motor trials carried out by the 
Royal Agricultural Society of England at the 
Plymouth Show. t+ 

As may be remembered, the engines capable of 
competing were restricted to those below 5 brake 
horse-powers, and of these only three put in an 
appearance. These were entered respectively by 
Messrs. Simpson, Strickland, and Co., of Dart- 
mouth ; Messrs. E. R. and F. Turner, of Ipswich ; 
and Messrs. Adams and Co., Northampton. In two 
cases the performances were very poor, whilethe third 
engine had not been designed to fill the conditions 
generally met with on a farm. It was a compound 
launch engine placed upon a roughly-constructed 
truck to render it portable, and did not exhibit 
any of the characteristic features of agricultural 
engineering practice. Nevertheless it was so 
superior to its rivals in economy and portability 
that it gained the first prize. We gave a fairly 
complete account of the trials at the time, but there 
were certain figures we could not then obtain ; 
these now appear in the official report, and enable 
the merits and defects of each engine to be clearly 
traced. Itis curious to note how great was the 
difference in size of the various parts of the three 
engines and boilers. Messrs. Strickland adopted 
a high pressure (101 Ib.), a piston speed of 298 ft. 
per minute, and the maximum power (5.04 brake 
horse-power). Messrs. Turner hada low pressure 
(60.6 lb.), a moderate speed of 263 ft. per minute, 
and developed 4 brake horse-power. Messrs. 
Adams had the medium pressure of 75 lb., a speed 
of 240 ft., and 5 horse power. The piston areas 


page| Were very much more divergent than the speeds 


and pressures would lead one to expect. Messrs. 
Strickland provided 7.13 square inches in the high- 
pressure cylinder and 27.82 in the low-pressure ; 

Messrs. Turner gave 15.87 in. and Messrs. ‘Adams 
38.60 in., that is about two and a half times as 
much as Messrs. Turner. In the boilers again we 
find great differences. Messrs. Strickland had 2.4 
square feet of grate surface and 65.3 square feet of 
heating surface, with an additional 25.2 square feet 
of superheating surface. That is they practically 
had .425 square feet of grate surface, 11.5 square 


g5 | feet ofheating surface, and 4.45 square feet of super- 


heating surface per indicated horse-power, certainly 
a very liberal allowance considering the small 
weight of the engine. Messrs. Turner were content 
with .51 square feet of grate surface and 6.7 square 
feet of heating surface per indicated horse-power. 
Messrs. Adams’ units were .76 square foot of grate 
and 7.4 square feet of heating surface. 

Turning to the performances we find that Messrs. 
Strickland actually evaporated 8.72 lb. of water per 


* Journal of the Royal a sae eo Society. ty 
Series, vol. i., partiii. London: n Murray. [3s. 6d 
+ See ENGInrERING, vol. xlix., aan 734 and 745, 





pound of coal, which frame and at 212 deg. gives 
10.42 Ib. of water per pound of coal, a very credit- 
able result. Messrs. Turner got 9.06 Ib. under 
the latter conditions, and Messrs. Adams 7.13 Ib. 
Now, as the latter boiler was by far the largest and 
heaviest, and should not have required to be greatly 
forced, its poor performance is to be ascribed 
partly to the fact that it was entirely unclothed, 
and thus lost an immense amount of heat from 
its naked surface, but more particularly, we 
imagine, to bad stoking and too large grate area. 
The following Table shows the various figures side 
by side : 














a | - 
ck] als Ce 
—O , = Os 
aes! £2 | ye 
Summary of Results. |eas, *y ag 
Rs az | gt 
a = = 
fa4| 6 | $s 
BOILER. 
Water ev: a 9 vate per pound of coal | 
from feed temperature. . e Ib. 8.726 7.65 5.978 
Equivalent ev es from and 2 at j 
212deg. .. . . 10.42 9.065 7.136 
Efficiency of boiler.. ‘<< .68 599 | 528 
Thermal units transmitted per minute | 
through each square foot of heating 
surface. 59.42 | 185.4 150.1 
Coal burned per square “foot of grate 
perhour .. Ib.| 9.635) 16.65 12.75 
Water ev: aporated | per square “foot of 
heating surface per hour Ib.' 3.09 | 9.71 7.80 
ENGINE. | } 
Piston speed in feet per minute 298.1 | 263.0 240.3 
Indicated horse-power .. --| 5.641) 5.175 6.201 
Brake horse-power 5.042 | 3.997 5.003 
Steam. 
Steam used per ee horse- Nine er | 
per hour .. 35.75 | 64.73 | 57.75 
Co - 
Per indicated horse-power per hour, Ib.| 4.009 8.461 9.66 





All three boilers were of the vertical type, but 
there the resemblance ended. Messrs. Strickland 
had 156 vertical brass tubes, 1 in. in diameter out- 
side, rising from the top of the firebox, and passing 
through the steam space ; Messrs. Turner’s* boiler 
had thirty-six 14in. tubes led horizontally from 
the firebox into the smokebox, while Messrs. 
Adams’ had two cross-tubes in the furnace, 2 ft. 6 in. 
long and 64 in. in diameter. The Table shows that 
the water evaporated per square foot of heating 
surface per hour was 9.71 Ib. from Messrs. Turner 
and 7.8 lb. for Messrs. Adams. Both these figures 
are so high that it was quite impossible that great 
economy of fuel could be obtained. At the Cardiff 
trials the largest amount of water evaporated per 
square foot of heating surface in any engine was 
3.3 lb., while Messrs. Davey, Paxman’s engine, 
that took the prize at Newcastle, only evaporated 
1.65 lb. per square foot. Still if the combustion at 
Messrs. Adams’ grate had been as vivid as it might 
have been, better results should have been ob- 
tained, seeing that nearly all the heating surface 
was subject to the direct action of the flame, and 
was far more efficient than the tube surface of a 
locomotive type boiler. The performances of the 
engines were even more diverse than those of 
the boilers. Naturally the compound engine of 
Messrs. Strickland was the most economical ; 
it required only 35.75 lb. of steam per indicated 
horse-power, while the others required 64.7 lb. 
and 57.7 lb. respectively. In looking for the 
reason of these differences the first point to be 
noticed is that the real ratios of expansion were : 
4.4, 1.2, and 1.6. These facts have been very 
clearly brought out by Professor Unwin in his report, 
from which we copy the three instructive dia- 
grams on the next page. These will be found worthy 
of careful study. Each diagram is constructed 
from the mean of the measurement of three or four 
good diagrams taken during the trial, and is 
thus representative of the average conditions 
of working. The clearance space was set off 
from figures supplied by the makers, except in 
the first figure. On each diagram is drawn a 
dotted saturation curve, obtained by calculating 
the volume of steam admitted to the cylinder 
at each stroke, and set out on the supposition 
that none of it is condensed. The space be- 
tween the actual and the ideal expansion curves 
represents the loss at any moment by cylinder con- 
densation, or by the wetness of the steam. In 
Messrs. Adams’ diagram the steam is wiredrawn, 
as the cylinder was large for the work it had to do. 
Atthe point of cut-off only 60.2 per cent. of the 








* See ENGINEERING, vol. xlix., page 746. 
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steam received in the cylinder existed as steam, the 
amount increasing by re-evaporation to 62.8 per 
cent. when the point of release was attained. 
There was an appreciable amount of back pressure. 
A dotted compression curve has been drawn through 
one point on the diagram. The figure reveals that 
with a boiler pressure of 751b. the highest cylinder 
pressure was only 60 lb., and at the point of real 
cut-off this had run down to 36 lb. The power 
developed after cut-off was a very small fraction of 
the whole, while some 40 per cent. of the steam 
admitted did nothing but warm the cylinder walls. 
Turning to Messrs. Turner’s diagram it is impos- 
sible to resist the conclusion that a good deal of 
water came over with the steam. As we have 
already shown, the boiler received much more water 
per pound of coal burned than Messrs. Adams’, in 
spite of the fact that it had only three-quarters of 
the heating surface, and much less steam space. 
Probably a good deal of this water was not evapo- 
rated at all; it is noted in the report that the indi- 
cators showed a good deal of wet during the trial. 
The diagram shows less than half the steam that 
calculation demonstrates should be in the cylinder ; 
the dryness fraction at cut-off is .487, which im- 
proves by re-evaporation to .489 at the release. 
The real ratio of expansion is 1.2. Professor Unwin 
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attributes the curious irregularity of the compres- 
sion line of the diagram to the expansion of the 
steam into the passage way of the Trick valve by 
which the steam is distributed in this engine. 
Messrs. Simpson’s diagram is far from being all 
that could be desired, but it shows an immense im- 
provement over the others. Takingthe high-pressure 
cylinder and comparing it with the cylinders of the 
simple engines, it will be noticed that the dryness | 
fraction improved to 70 per cent. at the point’ 
of cut-off, afterwards falling off to 64.1. During | 
the low-pressure expansion the dryness fraction | 
was .802 to .831, showing a considerable proportion | 
(about one-tenth) of the water in the high-pressure | 


. . . } 
cylinder was evaporated in the engine, and acted | 


_ as steam, doing work in the low-pressure cylinder. | 


It is unfortunate that we cannot dissociate the, 
effect of the boilers from the performances of the 
engines in these trials. We cannot tell how far 


| significance. 


engine are portability and ease of management. It 
might be expected that we should add economy, but 
that is merged in portability. An economical 
engine requires only a small boiler with moderate 
supplies of coal and water. From that point of 
view economy is most valuable, far beyond the 
money value of any direct saving that it can effect. 
The first cost of a hundredweight of coal is a small 
matter, but if each extra hundredweight required 
per day implies the transport of 6 cwt. of water 
and an extra ton of engine it acquires very great 
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boiler were somewhat exceeded. Messrs. Ransome’s 
engine took the second prize. It was fitted with a 
governor which altered the throw of the valve, but 
no advantage was gained from this, as owing to the 
small size of the cylinder an early cut-off could not 
be adopted. Had the brake been less loaded it is 
probable that both engine and boiler would have 
done better. Messrs. Adams’ engine was put out 
of court by its great weight of 54 cwt. It would be 
a heavy load for two horses on farm roads, and it 
would generally be more economical to bring the 
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The economical engine is essentially 
a portable engine. Ease of management is unfor- 
tunately difficult to combine with economy. If an 
engine and boiler are to be entrusted to a labourer 
and sent in his charge to a distant field to (say) cut 
turnips for sheep, they must be of the very sim- 
plest construction. Not the slightest complication 
can be permitted. The man may be relied upon to 
do anything that can be effected by brute strength, 
but he is practically without handicraft skill. Even 
his employer is usually unable to understand any- 
thing beyond a simple machine. His capacity must 
be constantly kept in view in designing an engine ; 
it is useless to provide him with one he cannot 
manage, no matter what advantages it may offer. 
The first essential is that the engine should work 
when it gets to the place ; the ease of getting it 
there is secondary. 

The evaluation of contradictory advantages is a 


the dryness fraction shown by the high-pressure matter of individual judgment, and is a subject of 
cylinder of the compound engine was due to the 25 | great difficulty. But in the case before us the porta- 
square feet of superheating surface in the boiler, | bility of Messrs. Simpson’s exhibit was so immensely 
and how far it resulted from the high piston speed. | superior to that of the others, that it gained it the 
No doubt both causes contributed to it. It) first prize in spite of some complication. This was 
would be satisfactory to give the larger share of | not in the engine, which was quite simple. The 
the credit to the speed if we could, for the con- | high-pressure cylinder was planted on the cover of 
struction of the boiler is not one that is likely to | the low-pressure cylinder, without a gland between 
be extensively followed in agricultural practice. In| the two. In place of this there wasa long bush, 
Messrs. Turner’s case the boiler was undoubtedly and the piston-rod was grooved to reduce the 
to blame for a part of the apparent condensation. | leakage. One valve served to distribute the steam 
If the load on the engine had been reduced it to both cylinders. There were thus no more parts 
would probably have improved matters all round ; | requiring attention than in a simple engine. The 
the boiler would have been less pressed and a | boiler, however, as stated above, was filled with 
higher grade of expansion could have been adopted | small brass tubes packed very closely together. 
in the engine. In the engine of Messrs. Adams | If it were supplied with dirty water and neglected, 
the cylinder was too large for its work, indeed the | as such boilers nearly always are, it would be cer- 
whole engine was exceedingly large, giving only | tain to give a good deal of trouble, and to gaina 
.0926 brake horse-power per hundredweight of | bad name among farmers. It would be undoubtedly 
engine and boiler empty, against .3151 horse-power | worth while to give up some part of the economy of 
in Messrs. Simpson’s engine. coal to get a more serviceable boiler, even if the pre- 


The features of chief value in a small agricultural ' sent most moderate weight of 16 cwt. for engine and 
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—_ to the engine than to take the engine to the 
work. 

The lessons to be learned from the trials are that 
in this class of engine, pressure and piston speeds 
should be kept as high as is possible in view of the 
class of labour employed. There is one feature on 
which elaboration can be permitted, that is, cloth- 
ing the boiler and cylinders. This makes no de- 
mand on the intelligence of the driver, and the 
expense will repay itself many times over in engines 
that work out of doors. We would recommend to 
all makers of these small engines more attention 
to private testing of their work ; a four hours’ trial 
of an engine and boiler does not cost much, and 
may save both maker and buyer a good deal. In the 
cases before us private trials would have enabled two 
of the makers to show much better results. Messrs. 
Turner would have found that the point of cut-off 
was too late for economy, and that the boiler was 
overtaxed. A small reduction of the brake load 
would have relieved both engine and boiler, and 
would not have greatly reduced the figure of merit 
for portability. Messrs. Adams would have found 
that their grate was too large for proper combustion, 
and in reducing its area they would have quickened 
the combustion and the flow of heat through the 
walls of the firebox. They would also have adopted 
an earlier cut-off in the cylinder, and have run with 
the regulator full open. A single point mismanaged 
upsets the entire working. If the engine requires 
too much steam, the boiler is overtaxed, and if the 
boiler is driven too hard it supplies wet steam. 
The inefficiency of the one causes derangement of 
the other, and the result is that the portablility of 
the machine is seriously diminished. 





SHIPBUILDING IN RELATION TO THE 
INOREASE OF THE SHIPPING TRADE. 

Ir is an often-debated question whether we are 
not overbuilding in our shipyards, and whether 
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there will not shortly overtake both our shipping 
and shipbuilding industries such a period of de- 
pression, due to glut, as will put them both in a 
very undesirable position. This is a fear that 
appears to be to some extent justified, if we look 
only at the actual tonnage launched in the last two 
years, and compare it with the tonnage launched 
in some preceding years, and with the actual extent 
of the shipbuilding of the world something less than 
a quarter of a century ago. It appears that in the 
two years 1888-89, the tonnage launched in the 
United Kingdom as a whole was not less than 
2,192,000 grosstons. Up to about two months since, 
the tonnage launched has been not less than 600,000 
tons, or at the rate of 1,200,000 tons a year. If, 
therefore, the same rate is assumed for the rest of 
1890, the tonnage launched in these three years 
will have been 3,392,000 tons. The great bulk of 
this tonnage is steam, and not wind propelled. In 
order, therefore, to estimate its comparative efli- 
ciency, it is necessary to multiply it by three, to 
conform to the rule that a ton of steam tonnage 
corresponds in efficiency to 3 tons of sailing tonnage. 
This would, in effect, give us about 10,086,000 tons 
of sailing ship efticiency, taking the whole of the 
tonnage launched in the period of three years ending 
1890 as steamships, but as a certain proportion has 
been built for wind propulsion we may assume that 
the sailing-ship efficiency of our last three years of 
shipbuilding is not more than 9,000,000 tons, which 
would be allowing 1,086,000 tons for the difference 
in wind-propelled vessels. Probably no one has 
ever stopped to reflect that the 9,000,000 of new 
tonnage thus ascertained is more than 2,250,000 
tons in excess of the total tonnage of the merchant 
navies of the United Kingdom, the United States, 
the British Colonies, France, Belgium, Norway, 
Germany, and Holland just fifty years ago. 
such is actually the case, as we may easily discover, 
by analysing the following statement, in which the 
merchant navies of the countries named are com- 
pared for each of the years 1840 and 1889 : 

Statement showing the Tonnage of the Merchant Navies of 

the Principal Countries of the World, 1840 and 1889. 





1840. 1889, 
1=1000 tons. 1=1000 tons. 

United Kingdom.. ee «e 2724 7,724 
British Colonies .. ° on 589 1,748 
United States 2140 4,317 
France 662 961 
Belgium . 23 73 
Norway 276 1,534 
Hamburg .. 65 384 
Bremen 44 325 
Holland 240 245 
Totals .. 6763 17,916 


These returns, interesting and startling as they 
are, do not convey a correct idea of the progress 
that has been made in the interval in the direction 
of building up the merchant navies of the world. 
The ships built during the last twenty years have 
been mainly steamships, whereas in the period 
1830-1840, the ships constructed were all but 
entirely sailing vessels. It would, therefore, be a 
fair method of computation to multiply the figures 
given for 1889 by two, which would give us some- 
thing like 36,000,000 tons of sailing-ship efficiency, 
or more than five and a half times the capacity of 
the merchant navies of the world half a century ago. 

This position is made much clearer in the 
next statement, in which the total tonnage of the 
merchant navies of the thirteen principal mari- 
Statement showing the Tonnage of the Merchant Navies 

of the Principal Maritime Countries, and the Propor- 

— = in Steam Tonnage, separately distinguished, 

un oe 


Yet |P 


tons, leaving 7,219,000 tons still in use as sailing 
vessels, but giving, nevertheless, a sailing-ship 
efficiency of close on 37,000,000 tons. It will, 
moreover, be observed that the tonnage of the 
United Kingdom thus reduced is not less than 
17,148,000 tons, as compared with a total of 
ee tons for the other twelve countries tabu- 
ated. 

Having now seen the enormous extent to which 
the merchant navies of the world have increased in 
efficiency within the last half-century, it becomes 
important to ascertain how far this increase has 
been demanded by the growth of trade and com- 
merce during the same period. 

The history of the shipping trade of the United 
Kingdom is summarised in the following statement: 


Tonnage of all Vessels entered and cleared in the Foreign 
C) 








Trade of the United Kingdom—1840-1889. 
es British Ships. Foreign Ships. Total. 
1=1000. 1=1000. = 1000. 
tons tons tons 
1840 6,490 | 2,949 9,439 
1850 9,442 5,062 14,505 
1860 13,915 10,774 24,689 
1870 25,072 11,568 36,640 
1880 41,348 17,387 | 58,736 
1889 52,469 19,420 71,889 


It is quite manifest that no pause has hitherto 
come in the foreign trade of Great Britain and 
Ireland. The development of the trade between 
1880 and 1889 has nct, however, been equal to 
what it was in the previous decade, when there 
was an increase of entrances and clearances to the 
extent of over 22,000,000 of tons, or in other 
words, more than twice the amount of our total ship- 
ing foreign trade in 1840. The increase between 
1880 and 1889 is, however, fairly satisfactory, even 
if it does not equal that of the previous decade. 

The increase of 62,450,000 tons which we have 
seen to have taken place in the foreign trade of the 
United Kingdom has been altogether exceptional. 
No other country in the world has shown the same 
extent of development within the same period. 
But all other countries have progressed to a more 
or less considerable extent, and in some cases the 
increase has been more than the sevenfold increase 
on the figures of 1840 that we have ascertained for 
our owncountry. Unfortunately we have not in all 
cases the records of the shipping trade of foreign 
countries as far back as 1840, and for that reason 
we have been compelled in the following Table to 
begin with the year 1850, for which, except as 
regards Italy, the returns at command are pretty 
full. The result shows that the shipping trade of 
the eight principal maritime countries tabulated has 
increased from 43,868,000 tons to 185,467,000 tons, 
or upwards of 320 per cent. since the year 1850. 


Statement showing the Increase in the Shipping Trade of 
Different Countries, as Illustrated by Entrances and 
Clearances of Ships in the Foreign Trade, 1850 and 1889. 
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| /Tonnage reduced 








Total | Steam to Terms of 
wee | Tonnage. | Tonnage. | Sailing-Ship Effi- 

| ciency. 

| 1=1000. | 1=1000. 1 = 1000. 
United Kingdom 7,724 4712 17,148 
» States 4,317 1765 7,847 
Germany .. ° 1,233 502 2,237 
France .. se ° 961 509 1,979 
Belgium .. 78 73 224 
Russia 492 130 752 
Norway 1,534 137 1,908 
Sweden 4 500 125 750 
Denmark .. 270 96 462 
Holland .. 254 105 464 
Italy 853 175 1,203 
Austria 218 91 402 
Greece 248 32 312 
Totals 10,958 3739 18,540 











time countries in 1889 is reduced to sailing-ship 
efticiency, with the result that the total tonnage of 
all these countries comes out as 10,958,000 tons, 
and the total steam tonnage comes out as 3,739,000 





ae | 1850. 889. Increase. 
/1=1000tons. 1=1000 tons’ 1=1000 tons. 
United Kingdom | 14,505 71,889 | 57,384 
» States -| 8,709 82,295 | 23,586 
France | 4,610 | 28,491 | 23,881 
| (1870) | 
Italy | 7,621 13,070 | 5,449 
Holland .... | 1,747 10,209 | 8,462 
Russia (in Europe) 4,214 14,784 | 10,570 
Sweden .... 1,066 10,004 | 8,938 
Norway .. ee ool 1,396 4,725 3,329 
Totals .. .| 48,868 185,467 141,599 
| | 
The United Kingdom appears from these re- 


turns to have made far greater strides than any 
other country during this period. It will be noticed 
that in 1850, we were only about 6,000,000 tons 
ahead of the United States, whereas in 1889, our 
superiority was shown to the extent of over 
39,500,000 tons, and that in spite of the fact that 
America exports so much cotton, wheat and flour, 
and other products, the shipping trade of the United 
Kingdom was more than double that of the other 
great member of the Anglo-Saxon family of nations; 
foreign trade, however, is under 4,000,000 tons a 
year, or about one-eighteenth part of that of the 
United Kingdom. The United States, on the con- 
trary, whose total foreign trade appears to amount 
to 32} millions a year, or nearly one-half of that of 
the United Kingdom, only carries about 23.9 percent. 
of that trade under their own flag, the remaining 
76 per cent. being carried for the most part in 
British bottoms. 





It would probably be unsafe to reduce, or to 
attempt to reduce, the figures that we have given 
to a rule-of-three sum, with a view to showing the 
relation of shipbuilding to increase of tonnage 
carried in the shipping trade that may be looked 
for in the future. But enough has been said to 
show that if our shipbuilding has been great, so 
also has been our shipping operations, and that 
there is not any good reason for supposing that the 
former has greatly, if at all, outrun the latter. 








THE ARGENTINE CRUISER “25 DE 
MAYO.” 

THE official steam trials of the Argentine cruiser 
‘625 de Mayo” have been conducted during the 
past week ott the mouth of the Tyne in the pre- 
sence of a Commission of Experts sent to this 
country for the purpose, and we are indebted to 
Captain Spurr, the head of the Commission, for 
some particulars of the vessel and the results of 
the steam trials. 

The ship was built by Sir W. G. Armstrong, 
Mitchell, and Co., and was designed by Mr. 
Philip Watts. She is 325 ft. long between the 
perpendiculars, 43 ft. broad, 16 ft. mean draught, 
and her load displacement is 3200 tons. Her con- 
tract powers with natural and forced draught were 
8500 and 13,500 indicated horses respectively ; and 
the contract speeds with natural and forced draught 
were 20? and 22 knots respectively. Her arma- 
ment consists of : 

Two 21-centimetre breechloading guns. 

Eight 12-centimetre quick-firing guns. 

Twelve 3-pounder quick-firing guns. 

Twelve 1-pounder quick-firing guns. 

Three 18-in. torpedo guns. 

Her machinery, which lies wholly below the 
water line, and is further protected by a strong 
steel armour deck, has been constructed by Messrs. 
Humphrys, Tennant, and Co. It consists of two sets 
of triple-expansion four-cylinder engines, working 
separate screws and supplied with steam from four 
double-ended boilers. In each set of engines there 
are two low-pressure cylinders, each 66 in. in dia- 
meter, one intermediate pressure 60 in. in diameter, 
and one high-pressure 38 in.in diameter ; and the 
length of stroke is in each case is 30 in. The armour 
deck extends the whole length of the vessel and is 
provided with sloping sides, as is usual in this class 
of vessel. Over these slopes the plating is in. 
and 4% in. thick, and the horizontal plates of the 
deck are 1? in. thick. The armour deck is 1 ft. 
above the water line along its middle, and the 
principal hatchways are protected by 5-in. armour 
glacis plates and cofferdams. Immediately above 
the armour deck, also extending the whole length 
of the ship, is a raft body 3 ft. deep along the mid- 
ship portion, and of greater depth towards the 
extremities where the armour deck inclines down- 
wards. Coal bunkers are constructed along the 
sides of the vessel above the armour deck, so as to 
form part of the raft body, and these and all the 
raft body spaces are very minutely subdivided by 
water-tight bulkheads. The normal supply of coal 
is 300 tons, but bunker capacity for 600 tons is pro- 
vided. 

At the steam trials, runs with and against the 
tide were made at various speeds on the Admiralty 
measured mile at the mouth of the Tyne, and a 
curve of performance in terms of revolutions of 
screws, constructed. The official trials included a 
run of six hours’ duration with natural draught, and 
the mean speed was determined by taking the total 
number of revolutions of the screws, obtaining 
therefrom the mean number of revolutions per 
minute, and applying these to the curve of perfor- 
mance previously obtained ; the actual performance 
was 21.237 knots per hour. The mean power de- 
veloped over the six hours was 8700 indicated 
horses, and the mean number of revolutions 144.9 
per minute. 

We understand that the Commission attached so 
very little importance to the forced draught per- 
formance of the ship that they would have accepted 
her without any official forced draught trial at all ; 
but at the close of a long day’s steaming, runs over 
the measured mile with and against the tide were 
made, and the mean speed obtained was 22.43 knots 
per hour with 160 revolutions, and a mean indi- 
cated horse-power of 13,800. There can be no 
doubt that, if it had been desired to do so, with 
fresh stokers and clean fires, a much better perfor- 
mance with forced draught might have obtained. 

The Argentine Commission are, we venture to 


ee ee Fi Ane, < eereeme 


baer cad ee ee 








| 
i 


580 


ENGINEERING. 





[Nov. 14, 1890. 








think, quite right in regarding the natural draught 
performance of the vessel as the measure of her full 
speed at sea, and as the speed always available 
for fighting purposes. Forced draught perfor- 
mances which are made under the most favourable 
circumstances, and can only be maintained for about 
four hours without falling off considerably in efti- 
ciency, should not be relied upon as the speed which 
can be realised in action. 

The general feature of the design of the ‘‘ 25 de 
Mayo” are similar to those of the Piemonte, com- 
pleted by the same firm about eighteen months ago 
for the Italian Government, but the former vessel 
is about 700 tons heavier than the latter. A descrip- 
tion of the Piemonte was given by Mr. Watts, who 
also designed that ship, at the meetings of the 
Institution of Naval Architects last year, and the 
bulk of his paper was published by us. 

It will be seen that a considerable advance in 
speed has been made in the new ship, since the 
natural draught speed of the Piemonte was 20.4 
knots against 21.237 knots obtained by the ‘‘ 25 de 
Mayo.” 

In the following Table are given particulars of 
some of the fastest war vessels at present built for 
our own and foreign navies : 


High-Speed Ships that have teen Tested on the Measured 
Mile. 


























Speed. | 1.H.P. 
3 aaa 
— Ship. irae eer Py ae 
215 BS SP 1 EP Ef 
@|2 £f/82/88 38 
a/8 ga | 44 | sa 34 
Spanish ..| Reina Regenta 4800) 317 20.6 |18.68 [11,500 
French .. Surcouf '1850| 31220.51 |17.3 | 6,287 3508 
mi Forbin 186 | 312 20.64 | 
English .. Medusa |2806| 26519.9 |18.005|10,000 6300 
French .. Cécille 567() 38019.436, .. |10,680 
United j 
States .. Baltimore 4400} 315 19.5 -» {10,750 
Italian .. Piemonte \2500} 30022.3 (20.4 |12,700 7000 
Argentine "25 de Mayo” '3200| 325 22.43 |21.237 ‘maanes tated 





Besides these there are a number of passenger 
vessels which have realised exceptionally high 
speed. These include the Teutonic, Majestic, City 
of New York, and City of Paris, which have 
attained maximum ocean - going speeds of about 
21 knots. 

It will be also interesting in this connection to 
note some of the high-speed cruisers at present in 
course of construction. These are given in the 
following Table : 

High-Speed Ships now being Built. 
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VICTORIAN RAILWAYS. 
(By our Spectra, CoRRESPONDENT. ) 

Dvrine the year 1851, the southern portion of 
New South Wales obtained from the British Par- 
liament the right of self-government, and the 
territory separated was named Victoria. On 
November 13, 1851, Governor La Trobe opened in 
St. Patrick’s Hall, Burke-street, Melbourne, the 
first Legislative Council of the colony. At that time 
Victoria had a population of about 76,000 to people 
and develop i 56,245,760 acres--a country 
larger by 19,000,000 acres than England. There 
were then practically no roads, and inland com- 
munication was not only difficult but extremely 
costly. Prior to the year 1852, the Colonial Office 
had some correspondence with the government of 
the colony respecting the gauge and matters of 
general regulation to be adopted in the event of 
railway construction being undertaken, but at the 
time nothing seemed to warrant any such enter- 
prise. The discovery of gold in 1851 led to a 





sudden influx of population in 1852, and the hitherto 
remote necessity at once began to be felt. In the 
month of June, 1852, a body of influential colonists 
waited upon the governor to submit a proposed 
scheme for the construction of a railway from Mel- 
bourne to Mount Alexander—in the vicinity of 
the Bendigo goldfield—by a joint-stock company. 
Their proposals embodied a request for a money 
grant from the Government to aid in making trial 
surveys; a loan from the Treasury in aid of share 
capital for construction; a free grant of land, 
132 yards wide, along the whole course of the 
line, together with one square mile in every ten 
along its entire length, and a guaranteed dividend 
on the subscribed capital. In those early days 
governors were more than mere ornamental appen- 
dages, and were in reality what their title implies. 
The then governor promised to advance 1000I., 
provided a like sum was raised by public sub- 
scription, to aid preliminary expenses; he objected 
to loan money for construction purposes; but 
promised land, 100 yards wide, and recesses where 
necessary for stations along the proposed course 
of the railway. Subsequently, respecting a gua- 
rantee, he stated that 4 per cent. was the utmost 
he could recommend for a period of 21 years on 
the sum actually expended on works, provided this 
did not exceed 100,000/., and that any sum thus 
advanced was to be subsequently repaid out of the 
profits; the Government to be secured by holding a 
mortgage on the company’s works and property ; 
in fact, the proposal was coldly received by him. 
Things, however, moved rapidly in the new colony, 
for in October of the same year—three months later 
—the same deputation put forward a far larger 
scheme than before:—A request for 50001. for pre- 
liminary expenses; a guaranteed dividend of 5 per 
cent. for 21 years upon the whole amount of the 
weil capital; a free grant of 50 acres for a Mel- 
ourne terminus, and a belt of land 100 yards wide 
along the whole line. To the whole of these pro- 
posals the Government acceded. Similar proposals 
from other persons were entertained, with the 
result that by March, 1853, the following companies 
had been incorporated by Acts of the Legislative 
Council: 
Capital. 
The Melbourne, Mount Alexander, , 
and Murray River Company... _1,000,000 
The Geelong and Melbourne Com- 
pany ... ose = - - 350,000 
The ithinees and Hobson’s Bay 
Company ae se nat oe 100,000 

Such were the conditions upon which early rail- 
way construction was undertaken in Victoria. 

It is unnecessary to follow in detail the vicissitudes 
of these companies; but it may suflice to say that 
they suffered from the general inflation felt by all 
classes of the community consequent upon the 
millions of pounds worth of gold which was yearly 
being brought into circulation by the digging popula- 
tion. When, about 1854-5, the enormous yields from 
the alluvial goldfields were beginning to fall off, the 
companies suffered together with almost all classes 
of the community, and when the commercial panic 
came on the country shortly afterwards, railway 
enterprise was, with almost all other undertakings, 
nearly extinguished. On September 20, 1853, the 
first railway construction of the colony was formally 
commenced. In June, 1854, it became apparent 
to the colonists that the means they were relying 
upon for the providing of railways were insufficient 
and inapplicable ; the companies who had started 
work at the top of the tide were now dragging 
along wearily; little was being done towards the 
desired end, and the inland goldfield population were 
expending between two and three million pounds 
sterling yearly for the carriage of their goods from 
the coast, therefore negotiations were opened by 
the Government for the purchase of the rights of 
certain of these companies. In March, 1856, the 
Legislative Council passed the measure autho- 
rising purchase, and the Mount Alexander Railway 
became State property; the Government paid to 
the company the amounts expended, save the sum 
of 11491. 4s. 7d. expenses for celebrating the open- 
ing of the undertaking, and they took over all 
unfinished contracts and liabilities of the defunct 
railway company, 

A department was then organised for the direc- 
tion of railway matters, and Captain (now Sir 
Andrew) Clarke, R.E., Surveyor-General, was 
appointed responsible head. Parliament autho- 
rised the surveys of 200 miles of railway at 801. 
per mile, or such greater cost as might be found 





reasonable or necessary. The lines specified as 
being the most important were: A direct line 
from Melbourne to Castlemaine, with a view to 
its extension to the Murray River (the border of 
the colony), and a direct line from Geelong to 
Ballarat with a view to its extension westward. 
In May, 1855, the Railway Survey Department, 
with Mr. G. C. Darbyshire as its chief, had their 
first party of Government surveyors in the field, 
and by July following had sixteen survey parties 
at work. Certain surveys having been completed, 
the questions concerning the mode of construction 
arose. Many people were in favour of cheap and 
light railways, capable of carrying a traftic at a 
speed of 10 or 12 miles per hour—a breakneck pace 
to those who had up to that time to content them- 
selves with the 2 or 2} miles an hour of a bullock 
dray. New South Wales was undertaking railway 
construction, and adopting, or tending to the 
adoption of cheap construction; but, for Victoria, 
Captain Clarke would have none of it. He wrote 
strongly to the Government condemning the prin- 
ciple, and reasoned fully and logically in support 
of his contentions, giving numerous examples of 
the evils likely to follow were his advice overruled. 
His report constitutes a valuable contribution on 
the subject of railway construction, and, judged by 
the light of later-day experience, is highly in- 
teresting; it is to be found on pages 3 to 45, under 
date November 15, 1856, in the volume on Vic- 
torian Railway Reports, 1856-7. He concluded by 
condemning the principles of land grant railways, 
and recommended that the entire undertaking 
should be the work of the State and remain a 
national property. Captain Clarke’s recommen- 
dations were carried out, railway construction com- 
menced, and Mr. G. C. Darbyshire was appointed 
Engineer-in-Chief for the colony, to act under the 
Surveyor-General. In 1857 Captain Clarke pre- 
sented to the Legislative Assembiy a Bill proposing 
to hand over the control of the railways to a Board 
of Commissioners; this Bill was not passed, but it 
contains several clauses which have been copied 
almost word for word into the recent Railway Acts 
now adopted by the different colonies. 

The question of gauge had been previously dis- 
cussed and settled unanimously by Acts of the 
Legislature of the three colonies: New South 
Wales, Victoria, and South Australia; and a 
medium gauge of 5 ft. 3 in. decided upon for 
general adoption. Subsequently this general agree- 
ment was discarded by the Government of New 
South Wales without reference to the other 
colonies, and in Victorian Railway Reports 1856-7 
Appendices XLVIII., LI., and LIV., appear 
certain official reports and protests to the Colonial 
Office on the subject. In Appendix LIV., p. 300, 
of the volume mentioned in the ‘‘ Report of the 
Select Committee of the Legislative Council 
appointed September 22, 1853, ‘to take evidence 
aud report upon the best gauge for railways in this 
colony,’” appears the following : 

It appears that the Government of New South Wales 
passed an Act establishing the medium gauge of 5 ft. 3 in. 
as standard for that colony; and Earl Grey, the Secre- 
tary of State for the Colonies, addressed the Governments 
of the adjoining colonies, recommending the adoption of 
the same. This was accordingly done with respect to 
the colony of Victoria during the last session of the 
Legislative Council; and two of the railway companies 
now actually carrying on their works have already for- 
warded extensive orders for rolling stock and other 
materials upon the faith of this decision. 

On page 228 of the same volume appears the 
following memorandum which accompanied the 
Surveyor-General’s report to the then Lieutenant- 
Governor of Victoria. 


MEMORANDUM ON THE GAUGE OF RAILWAYS IN AUSTRALIA. 

It appears from documents laid before the Legislative 
Councils of this and the neighbouring colonies that, in 
1846, Mr. Gladstone recommended that, in the event of 
railways being constructed in New South Wales, one 
uniform gauge of 4 ft. 84 in. should be adopted. 

In 1848 some railway projects were brought forward in 
that colony, and being referred to the Home Government, 
Lord Grey applied to the Commissioners of Railways to 
state what gauge would, in their opinion, be most advan- 
— for Australia. 

e Commissioners recommended the adoption of the 
4ft. 84in. gauge, and stated the grounds upon which 
they based their recommendations. Lord Grey, in con- 

uence of this opinion, pressed upon the Australian 
colonies the adoption of that gauge. 

In 1850 the Sydney Railway Company strongly re- 
commended to the Governor-General of New South 
Wales, Sir Charles Fitzroy, the expediency of adoptin 
the 5 ft. 3 in. gauge, arguing that, as that railway would 
be the first line constructed in Australia, a timely notifi- 
cation to the other colonies of this alteration would 
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prevent any inconvenience which might otherwise arise 
from such alteration. 

This application from the Sydney company was re- 
ferred to Ta Grey, and by him submitted to the Com- 
missioners of Railways, who, upon a reconsideration of 
the subject, more particularly the statement of the 
company’s engineer, that the colony was deficient in 
materials and workmen suited to the manufacture of 
railway stock, stated that they did not attach such 
importance to their previous recommendation of the 
4 ft. 84 in. gauge as to induce them to press its adoption 
upon the colonists in opposition to what appeared to be 
their wishes. 

Lord Grey subsequently informed the Governor- 
General, in a despatch dated February, 1851, that Her 
ei Government would not object to the gauge of 
5 ft. 3 in. 

An Act of the Legislature of New South Wales was 
accordingly passed in 1852, which provided that the 
gauge of all railways in that colony should be 5 ft. 3 in. 

This last Act subsequently received the Royal assent, 
and was transmitted to the Governors of Victoria and 
South Australia, for the guidance of the Legislatures of 
those colonies. 

In 1853, the Sydney Railway Company having changed 
their engineer, altered their views on the subject of the 
gauge. They consequently again applied to the Governor- 
General, and urged that the gauge of 4 ft. 84 in. was pre- 
ferable to the gauge of 5 ft. 3 in. previously sanctioned. 

Sir Charles Fitzroy having placed this renewed appli- 
cation before the Legislature, the Act fixing the gauge at 
5 ft. 3 in. was repealed, and another Act, making the 
gauge, 4 ft. 84 in. imperative throughout the colony, was 
passed. 

As this was at variance with the proceedings of those 
companies which had been established in this colony, 
and which had already ordered rolling stock from Europe 
adapted to the 5 ft. 3 in. gauge, on the faith of what was 
understood to be a definite arrangement among the 
several colonies on this subject, Mr. La Trobe, Lieut.- 
Governor of Victoria, forwarded a strong remonstrance 
to the Colonial Office against this vacillating course of 
legislation; in consequence of which Lord Grey, in the 
first instance, appears to have recommended Her Majesty 
to withhold her assent to the Act last mentioned, and 
instructed the Governor-General to move the Legislature 
to reconsider the question. 

Whether he adopted this course or not does not appear. 
Tf he did, he was not successful in inducing the Legislature 
to revert to the original gauge of 5 ft. 3 in., for Her 
Majesty’s assent was shortly afterwards given to the 
Act [recommending the 4 ft. 84 in. gauge, and that has 
since been carried out in New South Wales. 

Consequent upon these extraordinary proceedings in 
the Legislature of New South Wales, a select committee 
of the Legislative Council was appointed in December, 
1853, to take evidence and report upon the best gauge for 
railways in this colony. Their decision (see Appendix 
liv.) being conclusively in favour of the 5 ft. 3 in. 
gauge, that has since been recognised and acted upon as 
the standard gauge for Victoria. 

(Signed) RicHarD WOOLLEY, Secretary. 

July 12, 1853. 


The foregoing appears to comprise the main 
points of the history concerning the gauge settle- 
ment and subsequent abandonment of the agree- 
ment by New South Wales, which Act was in 
reality a commencement of the ‘‘battle of the 
gauges” in Australia. Latterly the wisdom has 
been discussed of one or more of the colonies 
altering its or their systems to a uniform standard 
before the difficulty attains more serious pro- 
portions. Now it is productive of inconvenience ; 
sooner or later it is certain to be the cause of 
grave trouble. 

In November, 1857, an Act was passed by the 
Legislature of the colony authorising the construc- 
tion of a line from Melbourne to Echuca, on the 
Murray River, and from Geelong to Ballarat, and 
also a loan bill of 8,000,000/., in order to provide 
the necessary funds for their construction. In 
order that contractors of limited means could have 
a chance of competing, the Government divided 
the 206 miles authorised into twenty-six separate 
contracts. Eventually 100 miles, from Melbourne 
to Sandhurst, were let to Messrs. Cornish and Co., 
and the continuation from Sandhurst to Echuca 
postponed owing to the magnitude of the under- 
taking. A tender was also accepted at the same 
time for the construction of the line from Geelong 
to Ballarat, but the contractors failing to provide 
the required deposits, other tenders were called 
for. The tender of Messrs. Evans and Merry was 
accepted, the works being commenced in August, 
1858. The first lines in the colony were constructed 
with double-headed 80 Ib. iron rails and 34-lb. 
chairs fixed on hardwood sleepers 10 in. by 5 in. 
by 10 ft. long laid on 2 ft. of bluestone ballast 
broken to pass through a 2-in. ring. The letting of 
contracts was by the schedule system, not by lump 
sum. A schedule of items was made up, priced and 
totalled, and the contract price arrived at in that 
way. A few of the prices taken from the success- 
fyl tenders schedule may be interesting. They are 





those of Messrs. Cornish and Bruce, contractors 
for the Sandhurst line: General earthwork in 
cuttings to 4 mile lead, 3s. 3d. per cubic yard ; 
rock excavation to 4 mile lead, 4s. 3d. per cubic 
yard; brickwork in mortar, including centering, 
&c., 90s. per cubic yard ; bluestone ballast broken 
to 2-in. gauge and laid in place, 9s. 6d. per cubic 
yard ; bluestone ashlar work, 10s. per cubic foot ; 
freestone ashlar work, 10s. per cubic foot ; cement 
concrete, 18s. per cubic yard; cement, 9s. per 
bushel ; cast-iron work, 90s. per cwt.; wrought- 
iron work less than 7 Ib. per piece, 10d. per pound, 
over that weight 110s. per ewt.; Baltic pine balks, 
6s. 6d. per cubic foot, in scantlings under 6 in. by 
6 in., 13s. per cubic foot ; cast-iron work in girders 
fixed in place, 201. per ton; wrought-iron work in 
lattice girders fixed in place, 251. per ton; exca- 
vators, 14s.; masons, 22s.; stone cutters, 22s. ; 
bricklayers, 20s. ; carpenters, 18s.; smiths, 18s. ; 
fitters, 20s.; labourers, 12s. ; horse and cart with 
driver, 30s. ; all at per day. High as these prices 
for labour may appear they were much lower than 
those ruling three or four years previously, for in 
1855 the navvies working on the railway lines, 
then being constructed by joint-stock companies, 
were paid 14s. per day all round ; but, considering 
this wage below what they should get, they struck 
for higher rates. During the same year advertise- 
ments appeared in the Argus offering 4.41. per 
day for plasterers ; many other instances could be 
given of the enormous wages then ruling. 

The early railways in Victoria were arranged for 
and opened for trattic in the following order : Mel- 
bourne and Hobson’s Bay Railway Company’s line 
from Melbourne to Sandridge, Act passed January, 
1853, opened for traffic September, 1854; St. 
Kilda branch, Act passed March, 1856, line opened 
for traffic in 1857 ; Geelong and Melbourne, Act 
passed February, 1853, line opened for traffic 
June, 1857. The Melbourne Mount Alexander 
and Murray River Company’s Railway, Act passed 
February 8, 1853, transferred to Government, by 
whom the construction was continued, on the 19th 
March, 1856. On the 17th January, 1857, the 
railway was opened from Melbourne to Sunbury— 
the first section, 24 miles. This was the first 
Government railway opened in the colony. On the 
same day was opened the Williamstown line, in 
length 9 miles. During 1859-60 several short 
suburban lines out of Melbourne were authorised, 
constructed by private enterprise, and opened for 
traffic ; these were subsequently acquired by the 
Melbourne and Hobson’s Bay Railway Company, 
whose property ultimately passed into the hands of 
the Government in 1879 and has since formed 

art of the State railways under the control of the 
Victorian Railway Commissioners. As these rail- 
ways were opened differential rates were established 
in order to foster the traffic of internal products to 
the coast ; it was thought the carrying of supplies 
inland to the diggings would be the main traftic 
the railways could place any dependence _ 
How differently things have turned out! Now, 
for one ton of traffic sent inland, five tons are 
returned coastward, and the class of goods 
required for inland supplies brings them within 
the highest class of traftic, and consequently the 
most costly. In 1869 an Act was passed autho- 
rising the construction of the line to Woodonga— 
the border town of Victoria on the now completed 
railway to Sydney. 

Again, at this period in the history of the Victorian 
railways the ‘‘ battle of the gauges” was renewed. 
Fairlie’s agent fruitlessly promoted a 3 ft. 6 in. 
gauge, but the idea was very warmly taken up by 
some politicians and many other persons. In1873 the 
completed line to Woodonga was opened for traffic. 
In the year 1860 the Government took over the 
private line from Geelong to Melbourne. About the 
year 1872 a Railway Bill was passed for a number 
of cross-country lines and the manner of construc- 
tion altered ; a 50 lb. iron rail was substituted, and 
a lighter sleeper, with a depth of 6 in. of ballast 
underneath, and instead of bridges and culverts of 
stone, brick, or iron, timber was substituted. In 
1873 another Railway Bill was passed authorising 
the extension of what is now part of the through 
line to Adelaide, S.A.; Acts authorising the con- 
struction of other lines were passed in 1877, 1879, 
and 1880, and on November 30, 1883, the Act was 
passed which authorised the alteration of the 
constitution of the railway department to the 
present system. 


(To be continued.) 





NOTES. 
PULSOMETERS. 

FurtTHER evidence of the efficiency of pulsometers 
has recently come under our notice, in a special 
application made during the construction of a 
foreign railway. In sinking the foundation of 
some of the bridges, the sand was so fine and 
dense that a No. 6 was used outside to pum 
water into the cylinder to mix with the sand an 
clay, while a No. 8 was pumping out in the 
interior of the cylinder. Similar sized pulsometers 
were kept working forty-eight hours continuously 
in the excavations for abutments. They were 
utilised, too, in providing water from a stream, 
in the centre of which they were suspended on 
wooden beams stretching from bank to bank, with 
a steam pipe along the embankment ; for keeping 
wells dry, one of the wells being 75 ft. deep ; and 
for delivering water into a fixed tank at a vertical 
height of 110 ft., with the pump overhead for three 
hours at a time, and in another instance for filling 
the tanking in the running shed for washing out 
and other purposes, the boiler supplying steam 
being 510 ft. distant, and of 45 lb. pressure, while 
the vertical height of tank is 25 ft. They are, 
therefore, useful for many purposes, and do not 
require the attendance of skilled workmen. 


Iraty aND Her SreaMsHip SUBVENTIONS. 

The ‘‘ Navigazione Generale Italiana” secures a 
large share of the Italian Government’s subventions. 
It is a large concern, having a fleet of 111 steamers, 
with an aggregate net tonnage of 103,545 tons. The 
aggregate horse-power is 40,136, and the capital is 
about 2,710,000/. The company has its head-quarters 
at Genoa and enjoys an annual State subvention of 
a seventh of the total capital of that company, for 
the maintenance of eleven different services, with 
an aggregate distance of about half a million miles. 
The two longest of these subventioned lines are 
from Genoa to Hong-Kong and to Bombay. The 
others are to the Black Sea, the Red Sea, and 
within the Mediterranean. In addition to the 
State subvention the company receives annually 
about 21701. for British mail service, and the law 
about shipping premiums benefitted the company 
last year to the extent of 21,135/. Other services 
are under contemplation, comprising New York, 
Mexico, Buenos Ayres, Callao, Lima, India, Aus- 
tralasia, China, and Japan, which will involve a 
very material increase in the subvention. The 
maximum speed on all lines is from 12 to 13 knots, 
with the exception of a few inland lines, where it is 
15 knots. The steamers must not be smaller than 
500 tons. The Bombay steamers must not be less 
than 2250 tons. Last year the company’s steamers 
covered an aggregate distance of over 1,000,000 
miles. The company’s gross profits during 1889 
were nearly 2,000,000 sterling, and the expenses 
amounted to 1,862,000/., leaving a net profit of 
130,0007. Of this the shareholders got a dividend 
of 54 per cent. 


Tue Port or Batoum. 

Before the port improvements at Batoum, sanc- 
tioned in 1885, have attained completion, the trade 
of the place has reached such proportions that the 
Russian authorities have decided upon still further 
enlarging the harbour. The ‘kerosene port” 
originally planned to be 26 ft. deep, and to hold 
twenty steamers at the time, is to be deepened 
and provide accommodation for thirty - three. 
The bulk of the vessels being English, such an 
enlargement will be accepted with satisfaction by 
the trade, shipments from Batoum having all along 
been attended with difficulties, on account of the 
smallness of the port and the rapid expansion of 
the export business. In the one item of kerosene 
alone Russia exported 180,000,000 gallons from 
Batoum last year. To accommodate the oil pend- 
ing shipment more than 100 iron tanks have 
lately been erected. Most of the kerosene is 
shipped in bulk in tank steamers, but the export in 
tin cases to India and other Eastern markets is on 
the increase. The Paris Rothschilds employ nearly 
1500 men in their Batoum factory in canning the 
oil for the East. When the Russians acquired the 
port in 1878 the population was estimated at be- 
tween 2000 and 3000 ; it now exceeds 20,000, irre- 
spective of the large garrison maintained on the 
spot. Besides Baku petroleum, a large quantity of 
Central Asian produce, arriving vid the Transcas- 

ian Railway, is shipped to Russia and Europe. 

here would thus appear good grounds for antici- 
pating a considerable expansion of traffic in the 
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‘future, exceeding even the present estimate of the 


Russian authorities. 


THe Taunton Rartway Disaster. 

The public has been shocked this week by the 
most terrible railway accident that has occurred for 
several years past. Ten persons were killed, and 
seven severely injured at Norton Fitzwarren, near 
to Taunton, on the Great Western Railway, by the 
collision of a special train with a goods train. The 
special was the second of two trains put on to carry 
the mails and passengers of s.s. Norham Castle, 
which called at Pmenth on Sunday evening. The 
first train, carrying the mails, passed the scene of 
the accident safely about midnight. About one 
o’clock a slow down goods train arrived, and 
was shunted on to the up line to allow an ex- 
press down goods train to pass it. It was kept 


there for a considerable time—it is not quite] q 


clear how long—and was forgotten, for when the 
up special was signalled by telegraph the man in 
the box lowered the signal and allowed it to run into 
the engine of the stationary goods train. Both 
engines were wrecked and the first carriage of the 
train was telescoped on to the tender, the people 
in the leading compartments being killed almost 
instantly. Those who did not die immediately 
were suffocated by steam, or by smoke from the 
timber which took fire. The cause of the accident 
is perfectly clear. The signalman, Rice, had only 
been on duty five or six hours and was perfectly 
acquainted with his work, having been in the 
cabin for twenty years, at least. He was sixty- 
six years of age and was considered perfectly trust- 
worthy. Yet he absolutely forgot the presence of the 
goods trains and treated it as non-existent. It isa 
serious matter that the safety of the public should 
be made to depend on an old man’s memory, and 
passengers will not be satisfied until this state of 
things isended. Fortunately there are at least two 
methods in operation which are reliable against 
such an accident. One is for the stoker of a train 
shunted on to the wrong line to go and stay in the 
signal-box the whole time his train is so standing, so 
that he may be in actual visible evidence. Another 
is to fit the lines with locking bars which absolutely 
prevent the signals being lowered as long as a train 
is onthe line in the neighbourhood of the points. If 
either of these means had been employed at Norton 
Fitzwarren the accident would have been pre- 
vented, 
THe M‘Kintey Fiasco. 

It would, as Lord Salisbury remarked at the 
Guildhall Banquet, be foolish to ‘‘draw conclu- 
sions too rapidly” from the M‘Kinley fiasco. But 
amidst the Protectionist mania which threatens to 
surround us with hostile tariffs, even a temporary 
vindication, if not of free trade of the fatuity of 
high protection, is reassuring. It may, it is true, 
be some time before the lesson read the Prohibi- 
tionists at the polls in the elections for the House 
of Representatives results in the repeal of the 
M‘Kinley Act. The Senate is still Republican, and 
President Harrison is pledged to a policy of pro- 
hibition. But there are not wanting indications 
that M‘Kinleyism isa lost cause. The defeat of 
Mr. M‘Kinley in Ohio, in spite of the personal 
efforts of Mr. Secretary Blaine, and Mr. Speaker 
Reed, however significant, is not inexplicable, for 
Ohio is a democratic State, and Mr. M‘Kinley 
never had a very secure tenure of his seat. But 
the overwhelming victory cf the Democratic party 
giving it as it does a two-thirds majority in the 
House, serves at any rate to establish the truth 
that the Republicans have blundered from a merely 
tactical point of view; and in the States, where 
politics are paramount, a mistake from an elec- 
tioneering standpoint is the worst of all mistakes. 
It would not be surprising if even the Senate were 
to forswear M‘Kinleyism and all its works with 
surprising celerity without wating for the presi- 
dential contest of 1892. Meanwhile, we under- 
stand the elections are to be without immediate 
practical result. The new mot a’ordre to the Cus- 
toms House authorities is to charge the lower 
scale of tariff wherever there is an alternative. 
In other words, we conclude the old tariff is to 
remain in force in preference to the ‘‘ omnibus 
clause” of the new. This is important, if true, 
but of greater importance still is the fact which 
has been abundantly established by the events of 
the past week, that not a shilling should be 
hazarded on the chances of the M‘Kinley tariff 
being maintained. We shall probably hear little 
more of a transfer of British capital to the States, 





and the ‘‘ booms” which have been successfully 
started in so many States will, if we are not mis- 
taken, ignominiously collapse. In a word the 
industrial dislocation with which M‘Kinleyism 
threatened the world promises, like a boomerang, 
to describe an unpleasantly parabolic curve. 





THE THERMODYNAMICS OF THE AUTO- 
MATIC VACUUM BRAKE. 
To THE Eprror oF ENGINEERING. 

Srr,—In my letter, page 519, I asked your correspon- 
dents “R. G.S.” and Messrs, Archbutt and Deeley to 
give a clear answer to a distinct question, namely, to re- 
concile their dry brake theory with the practical facts 
recorded in the Board of Trade return. 

Now it will be observed in your last issue that these 
gentlemen do not attempt to answer my question, but 
instead thereof they endeavour to evade it by diverting 
the subject to the consideration of what other brakes door 
0 not do. 

The present discussion is headed ‘‘The Thermo- 
dynamics of the Automatic Vacuum Brake,” and the 
point at issue is, Does the automatic vacuum brake freeze 
up in winter or does it not ? 

Your correspondent ‘‘R. G. S.” appears to consider it 
‘‘scarcely fair” that in my last letter, page 519, I gave 
an extract from the Board of Trade return. I consider 
such quotation perfectly fair, and indeed the only way to 
prove a matter of fact. 

The theory of Messrs, Archbutt and Deeley having 
been shown to be incorrect, they now retreat under cover 
of an attack upon the Westinghouse brake. That is 
altogether irrelevant to the present discussion, and I must 
therefore ask Messrs. Archbutt and Deeley to reply tomy 
letter, page 519, 

Your correspondents refer to the fact that the vacuum 
brake has been adopted by several English lines ; it may 
therefore be mentioned that it is much to be regretted 
that the vacuum brake in its present form has never been 
tested at any brake trial in this country when the neces- 
sary indicating and recording appliances have been used 
to correctly ascertain the distances, speeds, and other 
required particulars. 

‘or some time past engineers in all parts of the world 
have been looking forward to the trials in South Australia 
in the hope of ascertaining therefrom these required 
details. Now, at the last moment it appears that the 
Vacuum Brake Company has withdrawn from the trial 
consequently the action of that brake cannot be teste 
in Australia. 

In view of the ‘‘dry brake” theory it may interest 
your readers to know that within the last few cold nights 
the vacuum brake has been affected by frost several 
times, and only this morning I saw fully a pint of water 
run out of a vacuum hose pipe when uncoupled, and there 
can be no question that such an amount of water when 
frozen would have rendered the vacuum brake useless. 
A brake thus liable at any moment to be frozen and 
useless cannot surely be considered safe or reliable in 
winter time. 

Yours truly, 
November 10, 1890. Ciement E. Srrerron. 
To THE EpiToR OF ENGINEERING. 

Sir,—Originally I had no desire to deal harshly with 
Messrs. Archbutt and Deeley ; and as a matter of fact I 
made haste to welcome what I conceived to be an honest 
though crude attempt to elucidate the thermodynamical 
principles of the automatic vacuum brake. The method 
of discussion which they have adopted compels me, how- 
ever, to push the charge home in the interests of engi- 
neering science and of the travelling public. The follow- 
ing points have been made, and as I take it admitted, 





viz. ¢ 

1. That the partial vacuum air of the automatic vacuum 
brake, continuously depleted as it is by the small ejector 
and replenished by leakage, possesses in the presence of 
moisture from whatever sources an intense frigorifc 
power. This is, in fact, the “‘fatal law.” 

2. That in the particular case where the leakage air 
carries with it a certain small (critical) percentage of 
moisture of supersaturation (depending in each indi- 
vidual case upon the pressures and temperatures internal 
and external), the full frigorific action comes into play, 
but no moisture is deposited. 

3. That under the circumstances of (2), but altered in 
respect that the percentage of moisture of supersatura- 
tion exceeds the critical amount, moisture will be de- 

ited within the apparatus, and if the temperature be 
ion enough frozen. ’ 

4, That though multitudes of frost failures are due to 
conditions under (3)—such for example as the sticking of 
pistons and the freezing of ball valves—the enormous 
accretions of frozen moisture which from time to time- 
have been discovered in the connections of vacuum-fitted 
locomotives, producing what I have called frost failures 
of the first class, must be referred principally to back- 
ward leakage from the ejectors; and that further the 
ejector is a most inefficient mechanism. (Scot’s Observer, 
March 22, 1890). 

Messrs. Archbutt and Deeley probably would not agree 
with my estimate of the total value or the relative im- 
portance of the four points just made. Fortunately it is 
unnecessary that we should agree so far, at least as 
the engineering public is concerned. But as I read 
their last letter they admit each one. The issue then 
which Messrs. Archbutt and Deeley profess to con- 
sider as alone of importance is whether or not the 
percentage of moisture of supersaturation ever exceeds 
the critical value. I have shown that it may have under 





obtain when the presence of moisture in the vacuum brake 
— becomes highly dangerous—so small a value as 
-6 per cent. On the other hand the actual amount may on 
special occasions, as I have shown, attain any value con- 
sistent with the mechanical carrying capacity of the leak- 
age air, since the surface conditions determine an unsteady 
flow of the nature of a sand-blast motion. It appears 
that Messrs. Archbutt and Deeley have hitherto con- 
founded some of the criteria applying to the leakage air 
with those relating to the free atmosphere—a mistake for 
which I am, of course, not responsible. Yet even, accord- 
ing to their own (wrong) view, they must give in; for on 
many occasions the suspended moisture in the free atmo- 
sphere exceeds the amount corresponding with the critical 
value. In the interests chiefly of scientific debate I 
shall omit to notice certain irrelevant observations and 
unnecessary expatiations in which Messrs. Archbutt and 
Deeley have seen fit to indulge. 

By giving their superficial and unhappy deliverance on 
the Westinghouse brake, Messrs. ‘ieee and Deeley do 
not seem to perceive that they have laid themselves 
open to a charge of having purposely wandered wide of 
the question. The reasons adduced in support of this 
impeachment of the rival brake are apparently as scant 
as they are absurd. 

Yours faithfully, 
A. G. ELuorn, 


University College of South Wales, Cardiff, 
November 11, 1890. 





DOUBLE-BOGIE EXPRESS TANK 
LOCOMOTIVE. 
To THE Epiror or ENGINEERING. 

Srr,—In looking through ENGINEERING for October 10, 
I came across a letter by Mr. Charles R. King, in which 
he states that there is nothing remarkably new about Mr. 
Brunner’s double-bogie express tank engine. 

He says that this engine differs very little from the 
Tilbury and Southend engines in matter of construction, 
and then he goes on to say that it does differ from them 
in that it is compound with inside cylinders, whereas the 
Tilbury and Southend engines are ordinary high-pressure 
with outside cylinders. 

Surely this is a very considerable difference, just as 
much difference as there is between a Great Eastern 
compound and a London and South-Western outside 
cylinder four-coupled. 

As for the matter of likeness and difference, one can 
pick out several types from all the English railways that 
are more or less alike, the only radical departure from 
ordinary locomotive practice being made by Mr. Webb in 
his celebrated compounds, and by the late Mr. Stroudley 
in using the ‘‘ four-coupled in front” system for express 


traffic. Yours — 
C. W. Kennaway, 
Anerley, October 13, 1890. 





GIRDERS WITH PARALLEL FLANGES. 
To THE EpiTor OF ENGINEERING. 

Sir,—With regard to what I quoted from Rankine in 
my letter in ENGINEERING, October 10, the statement is 
not true only on the authority of Rankine: Two diagonals 
crossing each other, acted on by a shearing stress, must 
be stressed, the one in tension, the other in compression, 
is a principle made use of every day in taking out the 
stresses on bridges, and I need not enter into the proof of 
it in these columns. 

If, as Stoney and Shield say, it is best to make the 
verticals struts, and the diagonal braces ties, then the 
proper type of girder is the Whipple-Murphy or N truss, 
which is something like truss a (vide page 334 ENGINEER- 
ING), but with the addition of counterbracing in the 
neighbourhood of the centre as in the following figure. 

hen the live load passes over the bridge the negative 
shear extends somewhat to the right hand of the centre, 
and therefore the ordinary braces are put under compres, 
sion, while they are only suited for tension. The counter, 
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braces as they slope in the opposite direction to that of 
the ordinary braces are stressed in tension, thereby taking 
up the shear and allowing the ordinary braces to buckle. 
But unless this change in the sign of the shear extends 
to the abutments, a great many of the braces in their 
neighbourhood which slope upwards towards the centre 
are of no use. 

The upward reaction on the girder in this case is 
assumed by ‘‘ Puzzled” to be all taken up by vertical 1; 
why not, as is equally allowable, resolve it into two 
stresses, one compressive, along brace gy, and the other 
tensile, along the first bay of the bottom boom? But 
‘* Puzzled” gets with his assumption no stress on q and a 
large tensile stress on a. I would suppose that the two 
bars a and q took the shearing stress at their point of 
intersection, and the amount of the stress would be the 
shear multiplied by secant 45 deg., similarly with the 
other inclined bars. 

Of course we must always remember in dealing with 
the form of girder under discussion that it is a redundant 
or statically indeterminate frame. Therefore it is neces- 
sary to make some assumption at the commencement, 
unless indeed we take into account the elasticity of the 
material and calculate the stresses on the principle of 
work. If ‘* Puzzled” will refer to page 200, vol. lix., 





certain conditions of special interest—those namely which | page 399, vol. lxii., and page 400, vol. Ixv., of The Eny{- 
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neer, he will find explanations of this method, and on 
page 399, vol. lxii., a list of authorities on the same 
subject 

I may remark that taking the elasticity of the materials 
into account, and calculating according to the above- 
mentioned method, the result is that all the bars sloping 
downwards towards the abutment are in compression, 
those sloping down towards the centre in tension, and the 
vertical members in tension. 

Glasgow, November 7, 1890. B. M. 








THE NAVAL WORKS, SOUTHAMPTON. 
To THE EDITOR OF ENGINEERING. 

Sir, — Referring to your notice of the Naval Works, 
Southampton, in your issue of October, I think some 
acknowledgment should have been made of my old firm, 
who had the whole planning and laying out of these very 
complete and self-contained works, which the Naval Com- 
pany now congratulate themselves on having. 

Even the necessity for the large slipway was foreseen 
and provided for, powers having been obtained by us 
from the local imperial authorities to make such a slip- 
way, and also a smaller one, 

The new company are reaping the whole advantage of 
my firm’s years of work, and money expended in making 
the works what they are. When I went there in 1875 the 
ground was simply a ballast hill levelled. 

The works has its own water works and supply of 
water, which is of material advantage, and which were 
arranged and put down by my old firm. 

Yours obediently, 
T. R. Oswa.p. 

Shipbuilding, Engineering, and Repairing Works, 

Milford Haven, November 4, 1890. 





INDUCED DRAUGHT IN THE FRENCH 
NAVY. 


To THE Eprror oF ENGINEERING. 

Srr,—I should be obliged if any of your subscribers 
could give me information concerning the system of 
induced draught in use in the French Navy. 

Yours truly, 

November 11, 1890. J.H. E. 





HYDRAULIC DREDGING. 
To THE EvIToR OF ENGINEERING. 

Srr,—Will you kindly grant me space in your valuable 
paper to add to your description of the recent successful 
trial of Captain'Baker’s sluicing machine at Littlehampton, 
some account of the special advanta of his proposed 
system for clearing away bars formed at the entrance of 
harbours, and for deepening the harbours or other anchor- 
ages which have the advantage of a tidal stream or of any 
set or movement of their waters ? 

Permit me to mention, as a reason for writing you, that 
whilst a member of the New Zealand Harbour Board of 
Dunedin—which succeeded in clearing away the bar of 
sand and shingle, &c., that formerly obstructed the 
entrance into its outer harbour—I had ample opportuni- 
ties of becoming acquainted with the cost of the work 
done by the first-class steam dredger employed there. 

This powerful vessel was purchased for the express pur- 
pose of clearing away the bar which stretched across the 
mouth of Dunedin outer harbour, but it did not produce 
much permanent effect upon the depth of the intended 
channel, as every gale from the sea caused the long hole 
which had been laboriously scooped out to be nearly, if not 
altogether, filled up again. 

The necessary repairs from wear, tear, and straining of 
the machinery, and the loss of buckets, notwithstandin, 
every care of skilled seamen, was considerable; an 
hence after mature consideration it was decided to run out 
a sea wall or groyne, which was arranged so as to confine 
the water to a channel of moderate width, and to facili- 
tate the ebb tides scouring away the sand, mud, and 
shingle toa sufficient depth to admit of the safe entrance of 
vessels at all times and in all weathers, without encounter- 
ing the breaking sea on the bar which had proved so dan- 
gerous, especially to small vessels. Had Captain Baker’s 
efficient plan of ‘‘sluicing” been then known, the very 
superior rapidity with which the sand, &c., could have 
been cleared away by means of a strong water jet would 
have, doubtless, led to its adoption, and hence the saving 
of great expense. 

This saving can now be effected in the case of clearing 
away bars from the outside of harbours or in deepening 
inner tidal harbours, as well asin those where an out- 
ward set is caused by rivers, such as the Thames or its 
tributaries. 

The water jets from Baker’s machines would rapidly 
clear away the sand or mud from obstructing boulders, 
which would then sink deeper into the bottom ; and in 
case of rocks would lay them bare, ready for blasting ; 
and the ease with which the nozzle of his patented tele- 
scopic pipes can be directed, so as to clear out a consider- 
able width of sand, &c., and be made to follow up the 
channel being sluiced out, and also to drive the dis- 
turbed mass steadily seaward, would have a very much 
better effect than that of lifting up buckets of sand 
and making any hole which can be scooped out by the 
most powerful dredger. 

There will be likewise the further ela in the 
case of the Baker water jet, of much less machinery to 
keep in order, and of smaller first cost. 

have the honour to be, Sir, 
our obedient servant, 
Rost. A. E. Scorr (Rear-Admiral), 
Late Hon. Commodore in New Zealand. 





LONDON SEWAGE. 
The Disposal of the Sewage of London on the Maplin Sands.* 
By Ricuarp F, GrantuaM, M. Inst. C.E. 

THIS paper contains a pro al for reclaiming a large 
portion of the Maplin Sands, and for distributing the 
sewage of London over the reclaimed surface. 

Reference is first made to the conclusions of the Royal 
Commissioners on Metropolitan Sewage Discharge, viz., 
that some process should be used to separate the solid 
from the liquid portions of the — and that the solid 
matter, deposited as sludge, should be applied to the rais- 
ing of low-lying lands, or be burnt or be dug into land or 
be carried away to sea. The effluent should then either 
be distributed on land by means of intermittent filtration, 
or discharged lower down the River Thames at Hole 

aven. 

The steps taken by the London County Council towards 
the fulfilment of these recommendations are described, 
and the futility of those steps as a permanent measure, in 
the opinion of several eminent authorities, is pointed out. 

Other methods of disposal are also referred to. 

The difficulties in the way of irrigation and filtration on 
land are alluded to, and a list of towns is given to show 
the maximum quantity of sewage applied per acre per 
twenty-four hours on their respective sewage farms, from 
which a deduction is drawn that not less than 10,000 acres 
of land would be required for the proper disposal of the 
sewage of London. 

It may well be doubted whether so large an area could 
be properly devoted to such a purpose near the pre- 
sent sewage outfalls, and the cost of obtaining and laying 
out the land would be very great, especially as a new line 
of railway has recently been made through that part of 
Essex near the northern outfall. 

It is feared that, assuming that the chemicals now used 
do not sufficiently clarify the sewage, the discharge at 
Hole Haven would cause as great a nuisance to the river 
there as it has higher up. 

It is therefore proposed to conduct the sewage away to 
the Maplin Sands, as more advantageous than the alterna- 
tive of utilising it on Canvey Island, in being further re- 
moved from any seaside resort, in being larger, and in 
course of time making an addition to the agricultural area 
of the country, instead of absorbing any part of it. 

The general outline of the scheme and the dimensions 
of the culvert are then described, and quantities of earth- 
work and concrete required are stated. The surplus exca- 
vation for the culvert would be utilised in forming the 
embankments of the area of the sands proposed to be re- 
claimed, which is estimated at 10,000 acres. 

In order to show the capacity of that area, the surface 
of which is sand, for absorbing and filtering large quan- 
tities of sewage, reference is made to the Craigentinny 
meadows at Edinburgh and other places, and taking for 
examples the volumes of sewage applied at those places, 
and the results of experiments made to ascertain the 
degree of purification at certain rates of filtration, it is 
proposed to lay out the area when reclaimed partly for 
filtration and partly for irrigation, dividing it into plots 
by arterial drains to carry off the effluent so that the whole 
volume may be disposed of and ultimately discharged into 
the Swin Channel, and without endangering the oyster 
fisheries, and without risk of nuisance at Southend and 
other places. 

’ bg cost is estimated at 4,500,000/. without the cost of 
and. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s pig-iron 
warrant market was very much exercised over a variety 
of rumours, all of which pointed to an immediate termina- 
tion of the blast furnacemen’s dispute. The stories, some 
of which were very absurd, served the ptirpose of breakin 
prices. At onetime the price of Scotch iron had drop 
104d. per ton. At the afternoon market prices rallied a 
little owing to some good buying, but on the day there 
was a total decline of 74d. per ton, while hematite iron 
fell in price 43d. per ton, and Cleveland actually rose 
3d. per ton. The settlement prices at the close were— 
Scotch iron, 52s. 14d. per ton; Cleveland, 49s. 14d. ; 
hematite iron, 59s. per ton. There was a great amount 
of depression in the market on Friday, and but little dis- 
position to buy was shown. The rumour as to a nearer 
approach to a settlement of the differences between the 
ironmasters and their furnacemen, while denied by those 
who ought to know, made purchasers cautious, and kept 
speculators out of the market. To a certain extent the 
“bears ” got the market into their own hands. Scotch iron 
closed 9d. per ton down in the forenoon, and fell 44d. further 
in the afternoon after the reduction of the Bank rate was 
known. There was subsequently a recovery of 5d. of the 
total loss, then adecline of 24d. took place, and the clos- 
ing quotation showed a decline of itha. per ton on the 
day. Cleveland iron closed 104d. and hematite iron - 
per ton under the previous day’s final quotation. The 
settlement prices at the close were—Scotch iron, 51s, 14d. 
per ton; Cleveland, 48s. 3d.; hematite iron, 58s. 14d. 

rton. The market opened flat on Monday under the 
, thee created by the disappointing Board of Trade 
returns, the poor trade in shipments, and the quiet- 
ness of general trade; but it soon became evident 
that a number of the ‘‘ bears” were inclined to cover in 
against late sales, and that, in the absence of selling, 
quickly hardened up values. Towards the close of the 
forenoon market the tone became easier again, Scotch 
iron closing at an advance of 14d. per ton over Friday’s 
closing quotation, and 44d. from the lowest price paid at 








* Abstract of paper read at the Brighton Congress of 
the Sanitary Institute, 





the opening of the market. The rise in the price of war- 
rants all round made still further improvement in the 
afternoon. Scotch advanced to 51s. 7d. cash, due to the 
covering up of a large bear account. The close was firm 
at that price, which was the highest. Part of the buying 
was on English account. The closing settlement prices 
were—Scotch iron, 51s. 6d. per ton ; Cleveland, 48s. 3d. ; 
hematite iron, 58s. 6d. perton. At the opening of the 
market yesterday there was some dulness, and the market 
was somewhat irregular, but in the course of the forenoon 


a considerable amount of business was done. At one 
time the price of Scotch warrants rose to 51s. 8d. per ton 
rton down. In con- 


cash, santas previously been 34d. 
sequence of unfavourable Stock Exchange rumours the 
market declined in the afternoon, and on the day there 
was a decline in prices all round, the settlement prices at 
the close being--Scotch iron, 51s. 14d. per ton; Cleve- 
land, 48s. 44d. ; hematite iron, 58s. 3d. perton. A steadier 
feeling was evident in the market this forencon, and a 
fair amount of business was done in Scotch and Cleveland 
warrants : Cumberland hematite iron being comparatively 
neglected, and no change in price taking place. Scotch iron 
was 3d. per ton up, and Cleveland 2d. per ton. A decline 
was reported in the afternoon, from 1d. to 14d per ton. 
No actual change has taken place in the position of the 
lockout and strike amongst the blast furnacemen, who 
are regularly getting their weekly aliment from ‘“‘ over 
the Border.” The shipments of pig iron from all Scotch 
ports amounted last week to 5050 tons, as compared with 
9304 tons in the corresponding week of last year. They 
included 489 tons for Australia, 250 tons for France, 
400 tons for Italy, 240 tons for Germany, 215 tons for 
Belgium, 240 tons for Spain and Portugal, smaller quan- 
tities for other countries, &c., 2911 tons coastwise. The 
— off in the shipments is chiefly due to the scarcity of 
pe brands of foundry iron, which are much in request 
abroad. Some large consignments of Cleveland pig iron 
have lately been received from Middlesbrough, and the 
imports of hematite iron from Whitehaven, ener. &e., 
are on the increase, as that material is being used more 
extensively in the Scotch steel works than formerly. ‘The 
stock of pig iron in Messrs. Connal and Co.’s public war- 
rant stores stood at 620,054 tons yesterday afternoon, 
against 622,375 tons yesterday week, thus showing for the 
week a decrease amounting to 2321 tons. 


Finished Iron and Steel.—There has lately been a some- 
what firmer tone in the malleable iron trade, but not 
much new business has been placed; still it is expected 
that the firmer condition of the pig-iron market 7 have 
the effect of bringing out more orders for finished iron, 
Common bars of the lowest grade are selling at about 
61. 12s. 6d. per ton ; second grade at about 6/. 15s. ; and 
highest grade at about 6/. 17s. 6d. per ton. Rods are 
quoted at about 7/. 5s. per ton, hoops at 7/. 10s., and sheets 
at 8/. 5s. per ton—all less the usual discount of 5 per cent, 
Business 1s brisk in most of the steel works, and prices 
are generally firm. 


The Edinburgh Railway Schemes.—Within the past few 
days there have been made public two schemes for im- 
roving the railway accommodation in Edinburgh—one 
y Mr. Shelford, and the other by Mr. Acworth, and 
both by the instruction of the Town Council. They 
have both been freely discussed and criticised, and 
yesterday the Lord Provost’s Committee of the Town 
Council in open meeting, attended by most of the members 
of the Corporation, met deputations of the directors 
of the North British Railway Company and the Cale- 
donian Railway Company, in reference to their proposed 
schemes affecting the city. The North British directors 
pointed out that Mr. Shelford’s plan for a new station 
was an unworkable plan, and they practically adhered to 
their original scheme as being in the circumstances the 
best that could be devised to meet the increasing 
traffic at the Waverley Station. The engineers of the 
Caledonian Railway admitted the feasibility of the 
George-street and St. James’-square alternative scheme, 
but the directors and engineers adhered to the plan 
of the tunnel along Princes’-street to the Waverley 
market as that which best met the requirements of the 
case. The Lord Provost’s Committee met again to-day to 
consider their report, and the Town Council will sit to- 
morrow to give a decision on the questions at issue. The 
question continues to be one of absorbing interest, espe- 
cially in view of the necessity of giving Parliamentar 
notices within the next few days. Amongst the engi- 
neers present for the North British Railway Company, 
there were Mr. Galbraith and Mr. Carswell; while the 
Caledonian Railway Company’s directors have the pro- 
fessional assistance of Mr. Cunningham, Edinburgh, and 
Mr. Wolfe Barry, London, 


Imports of Copper Pyrites at Glasyow.—Three steamers 
laden with copper pyrites from Spain, a total of 4457 
tons, arrived at Glasgow last month. That was an increase 
of 1364 tons over the imports in the corresponding month 
of last year. Over the ten months the imports aggre- 
gated 50,181 tons, being an increase of 1467 tons over those 
of the same period of last year, but 17,866 tons over the 
imports during the ten months in 1886. The arrivals 


were : 
Month. Ten Months. 

Vessels. Tons Vessels. Tons. 
1890 wea 3 4457 29 45,181 
1889 ae 3 3093 35 43,714 
1888 nF 3 3175 32 41,029 
1887 <a 2 2778 32 7,853 
1886 os 1 1181 23 27,313 


Proposed Purchase of Kirkcaldy Railway and Dock 
Scheme.—It has been rumoured at Kirkcaldy and Burnt- 
island within the past few days that an agreement has 
been entered into between the Kirkcaldy and District 
Railway and Dock Company and the Caledonian Railway 
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Company, by which the latter are to complete the rail- 
way and dock works that have for some time been in 

rogress, Itis said also that a Bill is to be promoted 
ee that purpose in the ensuing session of Parliament, 
the scheme also including a junction with the Caledonian 
Railway system at Alloa, which is in the adjoining 
county of Clackmannan. It has for a long time been 
the desire of the Caledonian Company to get a footing in 
the county of Fife, and this seems to be a fitting oppor- 
tunity for realising that desire. 


Proposed Transference of Alloa Harbour to North British 
Railway Company.—On Monday, at a statutory meeting 
of the Alloa Burgh Commissioners — Chief-Magistrate 
Younger, presiding—the draft agreement between the 
North British Railway Company and the Alloa Harbour 
Trustees, whereby the former purchase all the proprietary 
interests of the harbour, was submitted for the considera- 
tion and approval of the commissioners. The railway com- 
pany practically undertakes to carry out the provisions of 
the Act of Parliament which was recently obtained by the 
trustees to enable them to enlarge the harbour and deepen 
the river, the expense of which is estimated at about 
30,0001. The agreement was formally approved of, but 
the clerk was instructed to write the Harbour Trustees, 
and suggest whether it would not be advisable that the 
railway company should come under an obligation that 
the harbour shall always remain open. The acquisition 
of Alloa Harbour in this way may be regarded as a quid 
pro quo to the tactics of the Caledonian Railway Company 
in respect of the Kirkcaldy Railway and Dock Scheme. 
It seems very like a case of ‘‘ tit for tat.” 


Important Shipbuilding Contract for Clydebank. — 
Messrs. James and George Thomson (Limited), Clyde- 
bank, have just contracted to build for the new firm of 
Lloyd’s Braziliero Steamship Company, of Rio de Janeiro, 
two large steamships similar to those previously con- 
structed for the Brazilian Steam Navigation Company. 
They are to be vessels of 2000 tons, fitted with engines 
of 2500 indicated horse-power. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday, 

Yorkshire Collieries and the Hull Coal Trade.—The 
official return relating to the business done by the York- 
shire pits with Hull has been issued and again shows that 
the trade from the county has further increased and 
occupies a very favourable position when compared with 
the quantity of coal sent in the corresponding period of 
last year. ‘The chief feature in the return is the increase 
in the quantity sent by those collieries which are culti- 
vating a trade with London by water from Hull, a feature 
which is being watched with great interest. The total 
tonnage sent during the month was 210,072 tons against 
171,048 tons last year, or an increase of 39,024 tons. 
During the past ten months 1,822,024 tons were sent, as 
compared with 1,612,176 tons, or an increase of 209,840 
tons. 

The Heavy Trades.—There is no change in the prices of 
finished materials, nor is there any abatement in the 
demand for railway requirements. Several English 
railways are issuing tender forms for considerable 
additions to their rolling stock. Some good orders for 
railway material have , tee received in this district 
during the last few days from the Indian companies. 
In the marine work the only recent item of special 
interest is the ees of the order for the engines of 
the second-class battleships, the Barfleur and Centurion, 
with the Greenock Foundry. As yet there is plenty of 
work for marine engines and boilers in hand. 


Threatened Strike of Glass Bottle Blowers.—The work- 
men employed in the glass bottle manufactories in York- 
shire are demanding an advance in their wages, and they 
threaten that unless their demand is acceded to they will 
come ont on strike. On Monday afternoon an interview 
took place at Wakefield between the masters and a depu- 
tation of the men, with a view to an amicable settlement 
of the dispute. The men’s representatives asked for an 
advance which the employers say would be equal to an 
increase of 2s. per gross on the price of bottles. The 
masters offered to give 15 per cent. on overwork, which 
the men’s representatives declined. No decision was 
come to, 


Roundwood Colliery Company, Limited.—The report of 
the directors of this company for the first year’s opera- 
tions ending September 30th last was issued on Saturday. 
An interim dividend at the rate of 7s. per share was de- 
clared last April, and the directors now recommend that 
a further dividend of 7s. per share be declared together 
with a bonus of 14s. per share. The dividend and bonus 
are at the rate of 20 per cent. per annum. 


The Water Supply at Skipton.—An important stage in 
the procuring of an additional wate supply for Skipton 
was reached on Saturday, when the result of the poll 
of the ag ey was made known. As we noted last 
week the rd, after three years’ deliberation, have pro- 
pounded a scheme with the help of Mr. G. _H. Hill, their 
engineer, to construct a reservoir at Skibeden capable 
of holding 110,000,000 gallons of water, at an estimated 
cost of 40,0007, Opposition has manifested itself to this 
om ae mainly on the grounds of its costliness, and the 

tepayers’ Protection Association has taken the matter 
up and arival scheme has been propounded. This scheme 
provides for what is known as the Eastby stream being 
acquired for the supply of the town, and the water being 
conveyed by means of an 8-in. pa to the town’s present 
reservoir, The estimated cost of this project is 5000/. The 
result of last week’s poll is a majority against the Skibeden 
scheme. The Ratepayers’ Association are now consulting 
eminent engineers on the Kastby water scheme. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBRouUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was one 
of the thinnest attendances on ’Change that has been 
seen for some time past. The amount of business trans- 
acted was small, and the tone of the market was flat. 
At the opening, affairs looked very gloomy, and a few 
small lots of No. 3g.m.b. Cleveland pig iron were 
said to have changed hands at as low a figure as 48s. 14d. 
for prompt f.o.b. delivery, but most merchants who had 
any No. 3 to dispose of asked 48s, 6d. They, however, 
were unable to obtain that figure. Matters improved a 
little afterwards, and 48s. 3d. and 48s. 44d. was paid for 
No. 3, but only small quantities were sold, and as a matter 
of fact if a fairish quantity of No. 3 was required, a os 
deal more than the above-mentioned prices would have 
to be paid for it. Grey forge iron was steady at 45s., and 
No. 4 foundry was sould at 46s. Little was done in Mid- 
dlesbrough warrants, They opened at 48s, 1id., and after 
improving to 48s. 6d., closed 48s, 44d. cash buyers. 
Hematite pig iron was rather quiet, but steady, and the 
quotation for mixed numbers of makers’ east-coast iron 
varied from 58s. to 59s, Some producers of hematite in 
the Cleveland district are getting rather short of ore, the 
bad weather having recently interfered with the imports 
from Bilbao. To-day the market was rather firmer, but 
sellers could not get 48s. 6d. for No. 3. Business was 
done at 48s. 3d. Middlesbrough warrants were stiffer, 
closing 48s, 6d. cash buyers. 


Manufactured Iron and Steel.—In these two important 
industries there is really nothing new to report. Finished 
iron producers continue busy and will not reduce their 
—. but they are booking few if any new orders. 

mmon bars are still 6/. 2s. 6d.; ship-plates, 6/. 5s.; and 
ship angles, 6/.—all less the usual of per cent. discount 
for cash. Steelmakers are not quite so well employed as 
they were a little while ago, but heavy rails remain at 
5. 2s. 6d., and ship-plates 6/. 12s. 6d. to 6l. 15s.—both 
less the customary discount. 


Cleveland Miners’ Grievances.—It may be remembered 
that some time ago the Cleveland Miners’ Association 
decided to set up an eight bour standard for all classes of 
workmen employed underground in the Cleveland mines, 
The mineowners were requested to make this concession, 
and, after giving the matter careful consideration, have 
informed the men that they have agreed that the request 
could not be carried out without considerable cost, which 
the owners are not prepared to incur, and that it would 
be difficult to get the miners’ work away unless some one 
worked more than eight hours. The employers also 
point out that the men are asking for what is not cus- 
tomary in the coal trade. The owners therefore say that 
they cannot see their way clear to grant the concession. 
We understand that very much dissatisfaction is ex- 
pressed amongst the Cleveland miners at the decision of 
the employers in refusing the application of the men for 
an advance in wages, and most of the lodges of the Cleve- 
land Miners’ Association are holding meetings to discuss 
the matter. Several of the lodges have already passed 
resolutions deciding to persist in their demand for an 
immediate advance of 5 per cent., even to the extent of 
sending in their notices. 





FOREIGN AND COLONIAL NOTES. 

Mexican Railway.—Mr. A. M. Rendel, consulting engi- 
neer of the Mexican Railway Company, Limited, reports 
that the repairs of the Metlae Bridge have been completed. 
The length of line laid at the close of June, 1890, with steel 
rails and steel sleepers, was 2884 miles and 100? miles 
wn goeonigg © The small quantity of iron rails still in the 
line must, Mr. Rendel thinks, be replaced by steel rails at 
an early date. The use of steel sleepers is resulting in 
considerable economy. Mr. Rendel thinks that the re- 
newal of many of the engines will be preferable to their 
repair. The Fairlie engines lately supplied to the line 
continue to give satisfaction. The works of a new pier 
at Vera Cruz have been stopped for a time pending an 
inquiry as to the effect of the pier on the fairway of the 
harbour. The question has, however, been now satisfac- 
torily arranged. 


Locomotives on the Grand Trunk Railway.—The number 
of locomotives on the Grand Trunk Railway of Canada 
had been carried at the close of June, 1890, to 774. The 
corresponding stock of engines at the close of December, 
1889, was 760. 

Mexican Railway Extension.—Active progress is being 
made with the extension of the Interoceanic Railway 
between Vera Cruz and Jalapa. The construction of the 
Pachuca branch of the Mexican Railway has been prac- 
tically completed, and the opening has only been delayed 
because it has been found impossible to procure in 
England, within the time agreed on, the turntables re- 
quired at the terminal stations. Temporary arrangements 
to meet this difficulty are now being made. 


Iron Minerals in France.—The imports of iron minerals 
into France in the first nine months of this year were 
1,197,941 tons, as compared with 1,004,257 tons in the 
corresponding period of 1889, and 942,416 tons in the 
corresponding period of 1888. The total of 1,197,941 tons 
representing the imports in the first nine months of this 
year was made up as follows: Belgian minerals, 28,009 
tons ; German minerals, 733,833 tons; Spanish, 386,848 
tons; Italian, 10,594 tons; Algerian, 35,323 tons; and 
miscellaneous, 3334 tons. 

Freight Rates on the Grand Trunk Railway.—Freight 
rates appear to be still declining upon the Grand Trunk 
Railway of Canada. The average remuneration received 





for each ton of freight moved in the half-year ending 
June 30, 1890, was 6s. 4d. per ton. The corresponding 
average in the corresponding period of 1889 was 6s. 74d. 
per ton; in the corresponding period of 1888, 6s, 6d. per 
ton; in the corresponding period of 1887, 6s. 93d. per 
ton ; and in the corresponding period of 1886, 6s. 113d. 
per ton. 


Pennsylvanian Coal Mining.—Accidents in Pennsyl- 
vanian coal mines last year were of appalling frequency. 
The inspectors’ reports show that there were 490 fatal and 
1296 serious accidents. 


New England.—The district of the United States known 
as New England comprises the States of Connecticut, 
Maine, Massachusetts, New Hampshire, Rhode Island, 
and Vermont. The population of the six States is steadily 
expanding. At the commencement of the century it 
stood at 1,233,011. In 1850, the total had risen to 
2,728,116 ; in 1860 it had further increased to 3,135,283 ; 
in 1870, to 3,487,724; in 1880, to 4,010,529 ; and in 1890, 
to 4,692,904. 

The St. Lawrence.—The bottom of the St. Lawrence at 
Quebec has, in the course of the last twenty years, been 
raised 37 ft. by throwing overboard last from vessels 
arriving to export timber. The demand now is for har- 
bour improvements so as to recover lost trade. 





AsquitH’s Piantnc Macuing.—In reference to the 
planing machine illustrated and described in our issue of 
ast week, Mr. Asquith informs us that the arrangement 
for driving the two tables independently with quick and 
slow return motions, was adopted on the suggestion of 
Mr. J. G. Slatter, of the Electrical Engineering Corpo- 
ration, the company for which the machine was built. 





THE UTILIsaTION oF ExHaust StEAM.—At a meeting 
of the Society of Engineers, held at the Town Hall, 
Westminster, on Monday evening, the 3rd November, 
Mr. Henry Adams, president, in the chair, a paper was 
read by Mr. Percy Griffith, on ‘‘The Treatment and 
Utilisation of Exhaust Steam.” The author first pointed 
out that the economical value of exhaust steam is very 
great, but that in spite of the many systems for utilising 
it, little advantage is taken of such value, owing probably 
to the absence of information on the subject. Me then 
called attention to the threegeneral uses to which exhaust 
steam may be put, viz.: Ist. For heating water; 2nd. 
For condensation to form a vacuum ; and 8rd. For evapo- 
ration of ‘liquids or juices. Treating first of water heat- 
ing, he proceeded to detuil the advantages of heating the 
feed water to boilers, showing that the maximum fuel 
economy obtainable by so doing was about 16 per cent., 
but that other collateral advantages were together often of 
greater importance than that of fuel economy, such as the 
greater safety and lengthened life of the boiler, due to the 
absence of scale ; absence of leakages and frequent repairs, 
due to the greater uniformity of temperature in the boiler, 
and finally the increased power of the boiler itself. A 
few suggestions were made as to the selection of a heater 
and keeping the tubes free from scale. Reference was 
then made to the Dudley heater, Rayner’s heater, the 
‘*Compactum” exhaust heater, and to Wright’s improved 
Berryman heater. A special feature of the last named is 
a grease-extracting apparatus which enables the condensed 
steam water to be used for boiler feeding, this water 
being much more suitable than fresh water owing to its 
purity and softness. The author then referred to the 
**Compactum” live steam heater, and remarked that the 
economy derived in practice from this system contra- 
dicted the theory that no advantage could be derived 
from taking live steam from the boiler for feed-heating, 
and he pointed out that the economy was probably 
due to the additional purification of the water under 
the higher temperature. Weir’s heater was then de- 
scribed, and the system of using steam taken from 
the receiver of the engine to heat the feed water was 
briefly referred to. Returning to the uses of exhaust 
steam, the author referred to its applicability to heating 
water for baths, lavatories, or for heating buildings, 
pointing out that in many cases it would be economical to 
dispense with a vacuum in the engines in order to obtain 
exhaust steam for these purposes. In connection with 
the use of exhaust steam for condensing, a brief refer- 
ence was made to Wright’s condenser, which was described 
and its several advantages were pointed out, after which 
the use of exhaust steam for evaporation was entered 
upon. Messrs. Kirkaldy’s, Messrs. Caird and Rayner’s, 
and the ‘‘ Yaryan” evaporators were described, these 
using steam taken from the boiler, also Weir’s evaporator 
taking steam from the receiver of the engine and passing 
the vapour either to the low-pressure receiver or to the 
condenser. It was pointed out that the chief use of 
evaporators was to produce make-up feed water where 
condensing engines were employed. The author then 
illustrated and described a combination of apparatus 
patented by Mr. Wright, in which, while the steam from 
the main engines is condensed in a surface condenser the 
steam from auxiliary or electric light engines is used for 
heating the feed water, the surplus being passed into an 
evaporator for producing the make-up feed water. The 
condensed steam in each case is collected, purified, and 
used as feed water. The author, in conclusion, described 
an apparatus made by Messrs. John Kirkaldy, Limited. 
This, he pointed out, was very similar to the combination 
which he had already described as patented by Mr. Joseph 
Wright, the exhaust steam from auxiliary engines being 
utilised for evaporating the make-up feed and for heating 
the feed water in connection with main condensin 
engines. After explaining the working of the combine 
apparatus the author called attention to one or two doubt- 
ful points in connection with the application of it to prac- 
tical working. 
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DRILLING MACHINE 
AND CO., ENGINEERS, KEIGHLEY. 


CONSTRUCTED BY MESSRS. LISTER 





THE FRENCH NAVY.— No. IX. |battery. In addition to this, both these vessels are 

THE ‘‘ DEVASTATION.” built with barbette protection to some of their guns. 

THE Devastation and the Courbet are the two most |The diagrams annexed, taken from Lord Brassey’s 
powerful ships in that class of the French Navy, in | ‘‘Naval Annual,” gives an idea of thearrangementof the 
which the main armament is carried in the central | armour belt and central redoubt. The Courbet was 























—— 
a f) 

° d 

Fig 1. a 7 

. 

& <<) 
4 

Li ( 
ono coc an naacaoaoasa ‘eis ark we Ooogocoano oOo 
@Ccooecooocearvrn ooo voa0ced Sheen ee 8 © Oo ° 


SESE 


ry 


























TT a aa 


DIAGRAM SHOWING ARRANGEMENT OF ARMOUR AND CENTRAL BATTERIES OF THE FRENCH IRONCLADS 
‘* COURBET” AND ‘‘ DEVASTATION.” 





built at Toulon and was launched in 1881, and the 
Devastation, constructed in the Lorient dockyard, was 
launched in 1879. The following are the leading par- 
ticulars of both ships : 


“ ” bs Devas- 
Courbet. tation.” 
Date of launch ... 1881 1879 
| Material... Bs Steel & iron Steel & iron 
Length 315 ft. 315 ft. 
Beam = 65 ft. 7in. 65 ft. 7 in. 
Draught, aft 27 ft. a Ti 
Displacement. ... aa 9652 tons 9639 tons 
Indicated horse-power 8112 8154 
Speed... ai ee 15.4 knots 15.1 knots 
; of screws 2 2 
Coal storage... a 900 tons 950 tons 
Thickness of armour belt 14.96 in. 14.96 in. 
‘i battery armour... 9.45 ,, 9.45 ,, 
a transverse ar- 
mour ... 11.81 ,, 11.81 ,, 
ee armour deck 2.36 ,, 2.36 ,, 
Number of crew 669 685 


The armament of both ships is alike. It comprises 
four 12.60-in. guns ; four 10.63-in. ; six 5.51-in. ; two 
rapid-firing, and eighteen machine guns, The cost of 
the Devastation was about 800,000, 





AN IMPROVED DRILLING MACHINE. 

In many workshops where the main shafting runs 
parallel to and near one of the walls of the building, the 
ordinary type of drilling machine cannot always be con- 
veniently put up, as the ga | shaft is at right angles 
to the front of the machine. It is, therefore, impos- 
sible to drill long objects, without making a Role 
through the wall, if the machine is placed near the 
latter. To get over this difficulty Messrs, Lister and 
Co., of Keighley, have designed the machine we illus- 
trate above. As our engravings show, the pulley 
shaft is parallel to the face of the machine, which is 
intended to stand with its back close to the wall, so 
that work of any length may be placed on the table 
without difficulty. The gearing is close to its work 
and can be quickly and easily changed. The machine 
is of very substantial design, and all bearings have been 
made long, thus insuring the wearing qualities of the 
machine, Our engravings have been prepared from 
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photographs of a machine which is capable of admitting 
work up to 36 in. in diameter. The spindle is 2} in. 
in diameter and is constructed of steel. It can be 
moved through a range of 12 in. 





INDUSTRIAL NOTES. 

Tue important changes introduced at the docks, as 
to the employment and discharge of workmen, the 
regulation of work and wages, and other conditions 
have, so far, turned out a success. It was scarcely to 
be expected that the termination of the old agreement, 
and the substitution of quite other conditions in many 
respects, could be effected without some grumbling 
and some friction. The men at the docks had been 
practically the masters of the situation for a whole 
year; they had dictated who should be employed and 
who discharged ; they had exacted wages and pay- 
ments far beyond the terms contemplated by the 
Mansion House agreement of November 4, 1889. They 
had worked as they pleased, and when they pleased, 
and had stood idle often when the work was most 
pressing. They had expressed a determination that, 
come what might, they would only work with union 
men, and that the entire dock labour of the country 
should be carried on only by union men. ‘‘ Blacklegs” 
were struck against, and in some cases maltreated, 
even the refusal by union men to pay a levy for the 
Australian strikers was met by violence and dis- 
turbance. Success had so turned their brains that 
much anxiety was felt as to the result of the changes 
which were made on the 3rd instant. Happily the 
leaders of the Dockers’ Union, and of other cognate 
bodies employed at the docks, realised the situation, 
and for the first time exerted themselves in the cause 
of order and discipline. They had learnt lessons from 
previous failures at Hayes Wharf, at Southampton, 
and at other places, and they hesitated to defend in 
= the attitude and exactions of the men, They 

new also that, with all their boastings, the unions 
could not face a labour conflict. Prudence was the 
better part of valour, and they acted accordingly. In 
this they have achieved their greatest success. They 
have shown that discipline is an essential factor in 
unionism, and that the position of leader involves the 
power and authority to command obedience, and to 
enforce it. These are valuable lessons; they had 
long been learnt by the older unions, but the new men 
required the pressure of emergency to understand 
their meaning. 

The greatest praise of allis due to the men, the rank 
and file of the union. They had been taught to believe in 
the absolutely all-powerfulness of the union to enforce 
what they demanded. It was rather difficult, all at 
once, to make them understand that some of the 
promises and threats were mere flowers of speech, and 
that there were economic laws in operation which 
could no more be set aside than those which regulate 
the tides upon which depended, to some extent, the 
demand for labour at the docks, the incoming and 
outgoing of vessels from and to all parts of the world. 
Perhaps there were some underlying reasons, not 
publicly explained, which predisposed the men to 
recognise the unavoidability, and possibly the desira- 
bility, of some change in the conduct of affairs at the 
docks, as regards labour. There had been incipient 
revolts against the high-handedness of the union, 
There had been threats of secession, and some steps 
had been taken to give effect thereto. The situation 
had, therefore, been prepared for the changes that 
have come into operation ; this may help to explain 
why the friction has been minimised, and resistance 
has been so trifling to the newer régime. Some dis- 
— occurred at the outset, the most important 

eing at the Albert and Victoria Docks, but no serious 
strike took place. 

The expe>ted great strike at Cardiff has been averted, 
at least for the present. The secretary of the Sailors 
and Firemen’s Union states that they have been suc- 
cessful in preventing crews being made up of union 
and non-union men; that the latter, where shipped, 
have been compelled to ship alone, and that in most 
cases this has only been done in sailing vessels and in 
foreign craft. To some extent the arena of battle is 
changed. The shipowners keep in the background, 
the fight now being between the union and the board- 
ing-house masters. With the latter few will have any, 
certainly not much, sympathy. They belong to the 
same class as those denominated ‘‘ crimps,” although 
perhaps none of those involved in the present dispute 
deserve so to be classed. But they have a direct 
interest in opposing the Sailors and Firemen’s Union. 
The secretary of the latter states that the society 
will build a sailors’ home at Cardiff. The non-union 
mea are ‘‘ not to be interfered with for the present.” 





The most curious outcome of a strike yet reported 
comes from Plymouth, where the owners have them- 
selves unloaded the vessels of the coal cargoes, which 
the union men refused to discharge. They were assisted 
by a colliery agent, who travelled 70 miles in order to 
render aid to the employers, and by two university 








students, who were on a visit to Plymouth. With 
the aid thus rendered, and the help of a few non-union 
hands, the unloading was proceeded with apace. This 
healthful, if not altogether pleasant, occupation will 
, 08 the owners some practical experience of the work 

one by the coalheavers, and may perhaps lead toa 
better feeling in the future. One of the reasons why 
the chasm between employers and employed is greater 
now than it was in the olden times, is because em- 
ployers as a rule know next to nothing of the un- 
pleasant side of the contract. Human nature is not so 
utterly bad assome suppose. Lack of sympathy arises 
from lack of knowledge, and in this case the experience 
gained will be of use in the future. 





This laconic cablegram reached the London Trades 
Council, at its meeting on Friday night last, from Aus- 
tralia: ‘‘ Strike at anend.” This only confirms what 
was stated in last week’s Industrial Notes. At Sydney 
the marine officers were the first to give way, as they 
were the first to promote the struggle. Having 
yielded to the shipowners’ terms, they formally 
announced their withdrawal from affiliation with 
labour bodies with whom they had been acting in con- 
cert, expressing regret that the loyal support given to 
them had caused so much distress. The miners fol- 
lowed with a resolve to resume work immediately on 
the terms existing before the strike, and they gave an 
assurance to the associated colliery proprietors that 
they would not again break the agreement. The sea- 
men and wharf labourers also agreed to resume work, 
but in this case only 7 a small majority. The strike 
defence committee declare the strike at an end, and 
their intention of dissolving. The ships’ cooks and 
stewards determined to hold out, but this cannot be 
for long, for everywhere the strike is practically closed. 





The report of the Ironfounders’ Society, of the 6th 
inst., states that ‘‘at this season of the year it is gene- 
rally expected that a falling off in trade will become 
more or less visible, and that to some extent our un- 
employed list will be affected.” But it goes on to say 
that there is an actual decrease in unemployed members. 
There is an increase of nine on donation, and of three 
on strike, total increase, twelve ; but taking the total 
of those out of work there is a decrease of fourteen. 
As a set-off to this, however, there is an increase of 
forty-one on sick benefit, and of three on superannua- 
tion. The total number on the funds of this society, 
with 14,650 members, is 1385; taking the same date 
we find that the total in 1889 was 1127; in 1888, it 
was 1534; in 1887, it was 2061; and in 1886, it was 
2581. Taking the total in 1890 and comparing it with 
that of last year we find that, with an increase in 
membership of 1166 the unemployed stand at about 1.1 
per cent. increase only. The reports from the various 
centres of trade confirm those given in the weekly 
Notes, namely, that ‘‘ the condition and prospects of 
trade show that ironfounders generally are fully em- 
ployed, and in many instances much overtime is being 
worked, with no present indication of any slackening 
off in industrial activity.” A synopsis of the reports 
confirm this view in every particular. Out of 116 
places reported upon 111, employing 14,337 members, 
out of a total of 14,650, report from ‘‘ very good” to 
**dull,” showing improved conditions as affecting 
thirty-one members. ‘‘ Very slack and very dull,” to 
‘*bad and very bad” only refer to five places, employ- 
ing 313 members. In the two places marked bad, one 
had no member out of work, while the other had three 
out of work and two on strike. With such a record 
at this time of year, the society can well congra- 
tulate itself. Its total cash in hand now amounts to 
45,7351. 5s. 3d., showing an increase in one year of 
14,5241. 14s. 6d. The increase of superannuated 
members is three in the month, but the report records 
the death of fourteen superannuated members in the 
quarter, with this singular fact that the average age 
of those deceased members reached 674 years, which 
is exceedingly high for so laborious a trade. 





The report of the ironmoulders of Scotland is not 
less satisfactory, especially considering the fact that 
the blast furnacemen’s strike in the districts covered 
by the union, might possibly have been disadvantageous 
to the moulding branch of the iron trade. The dispute 
in the light shops being closed, the executive are able 
to report an increase in employment of 175 men com- 
pared with last month’s list. The idle list of unem- 
ployed shows a large reduction, though the dispute 
above referred to has affected some of the iron shops in 
the district. In those cases, however, it appears that 
the men are not idle, but they are not able to make 
full time. The report states that several large orders 
have been placed at Greenock, sufficient to give full 
work in the winter months ; in Dumbarton also there 
is plenty of work, while in Aberdeen, Dundee, Edin- 
burg, and Falkirk the men are also well employed ; 
but at Paisley and Glasgow things are a little quieter. 
The report condemns the Scottish ironmasters for their 
opposition to the blast furnacemen, declaring that the 
contest is wholly over Sunday labour, and that in all 
other parts of Great Britain the men are getting the 








terms now being contended for. ‘The condition of 
trade and the progress of the society is still further 
shown by the fact that its funds have increased by 
about 1025/. during the month. 





There appears to be no change in the situation as 
regards the blast furnacemen’s dispute in the Scottish 
districts. Both sides seem determined to carry on the 
struggle to the bitter end. It does seem to be rather 
irreconcilable with Scottish proverbial regard for the 
Sabbath that the whole dispute should hang upon the 
question of Sunday labour. The desire of the men is 
to be rid of it, if possible ; and if not possible, then to 
restrict it as far as possible by exacting a higher rate 
for labour on that day. This principle is now univer- 
sally recognised in nearly every industry, including the 
blast furnace work in England and Wales—why not in 
Scotland? If all other points were put on one side 
surely there is some basis of settlement which would be 
honourable to both parties. After further losses, and 
further suffering, some mode of settlement will have to 
be come to—why not arbitrate at once ? 





In the Cleveland district it is satisfactory to be able 
to report that a settlement has been arrived at of the dis- 
pute with the great firm of Messrs. Bolckow, Vaughan, 
and Co, and their engineers and other mechanics as to 
overtime generally, and extra pay for Saturdays after 
the usual working hours, and on Sundays. It appears 
that at the interview between the manager and repre- 
sentatives of the men it was agreed that time and a 
quarter should be paid for the first four hours, and 
time and a half after. The firm agreed to the demands 
of the men as to Saturday afternoons and Sundays. It 
seems also that the hour system is to be adopted where 
the men desire it ; but the two systems will be worked 
side by side—the hour system and payment by the 
day. 





The steel smelters have unanimously passed the fol- 
lowing resolutions, at a special meeting to support the 
demand for an advance in wages: ‘‘ That we, the 
steel smelters of the Stockton district, accept the re- 
commendation of our delegates to refer the question of 
10 per cent advance to arbitration, and pledge our- 
selves loyally to abide by the award.” Also, ‘‘ That 
Mr. John Hodge, our general secretary, be requested 
to put his defence of the demand in a circular form, 
so that each representative can be supplied with a 
copy for his perusal, thereby enabling him to become 
acquainted with the arguments before meeting the 
employers.” 





The Cleveland miners have been holding meetings 
in every district upon the question of an advance in 
wages. They allege that they are paid from 10 to 20 
per cent. below the rates of miners in ail other parts 
of the country. They are also instituting inquiries 
into the condition and wages of ironstone miuvers in 
Scotland, with the view of taking steps to federate them 
with the Cleveland Association. The executive of the 
union are instructed to bring the matter of wages 
again before the mineowners, and to press for an ad- 
vance. The state of trade will not permit of a strike, 
for the ore is in demand ; it is therefore probable that 
some arrangement will be arrived at to avert a dispute. 
Besides which, conciliation plays a large part in all 
industrial matters in this important district. 





In the Sheffield and Rotherham districts trade 
remains good. In many of the local trades the result’ 
of the American elections is welcomed as a relief. The 
cutlery houses state that their trade will be seriously 
affected by the M‘Kinley tariff. In some branches 
their stock sales fell off 80 per cent., and travellers 
could scarcely book a orders to Pay expenses, 
The district is singularly free from trade disputes, in 
all departments of industry. 





A private report states that ‘‘ Shipbuilders are very 
busy all round, with every probability of a large acces- 
sion of new work before the end of the present year.” 
Other sources seem to confirm this statement. 

In the Scottish mining districts matters are uneasy. 
Some 6000 of the Fifeshire miners gave in their notices 
to terminate contracts, but the mineowners declare 
that they will not meet the men until these are with- 
drawn. In some other districts the men are disposed 
to hold their hand. This attitude has incensed one of 
the agitators, who affects to speak in their name, and 
he urges them to federate for five days a week, of 
eight hours, with a set wage for each miner. 

n South Stafford there is a threat on the part of 
some of the unions to smash up the Wages Board, one 
union alone having threatened to spend 100/. in sae. | 
so. But one of the men’s representatives on the Boar 

inted out that the men connected with the Board 

ad received and enjoyed 40 per cent. advance, while 
those belonging to the Federation had only obtained 
224 per cent. 

The chief matter of debate in the mining centres is 

the Eight Hours Bill. Candidates angling for votes 
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promise to support it, and some members for mining 
constituencies swallow the pill. Sir Charles Dilke is 
seeking readmission into the House of Commons under 
the shadow of the Mines Eight Hours Bill, and Mr. 
Price, member for Monmouth, has agreed to support 
it. Mr. Thomas Burt, M.P., and Mr. Charles Fenwick, 
M.P., have been manfully taking their stand in opposi- 
tion to legislative enactment. Even Mr. Arnold Morley, 
M.P., and Mr. Broadhurst, M.P., have stiffened their 
backs a bit over the question within the the last few 
days. Mr. John Morley has pluckily put down his 
foot in his latest speech. In London the question is 
also being pushed to the front, with the result that the 
Liberal and Radical candidates have resolved not to 
support it. This has followed upon and was necessi- 
tated by the step taken by Mr. George Howell. Lord 
Randolph Churchill and Mr. Bannerman are said to be 
in favour of legislative action. 





The secretaries of the Dockers’ Union in Bristol 
have been condemned to pay 50l. damages to a 
stevedore for losses sustained by him in consequence 
of his men been enticed away on strike. The county 
court judge gave judgment for the full amount, with 
costs, and commented in strong terms upon the tyranny 
exercised by the union in coercing men who were 
willing to work. 





THE MARINE ENGINE. 


The Development of the Marine Engine, and the Progress 
a in Marine Engineering during the Past Fifteen 
ears. 


By A. E. Skaton, M.I.C.E., M.I.M.E., M. Council, 
ILN.A. 


In this paper it will be my endeavour to trace the 

development of the marine engine and its appurtenances, 
and the general progress that has taken place in marine 
engineering generally during the past fifteen years, rather 
with the object of attributing much of it to the successful 
efforts of the members of this Institute in their various 
capacities, and thereby to render my thanks to them for 
the very valuable service they have contributed to my pro- 
fession, than to tell of what has been achieved by the 
skill, ability, and perseverance of my colleagues in ship- 
building and engineering, 
_ The engineer has been at all times dependent on the 
ironmaster, and on more than one occasion his progress 
has been barred by the inability of the latter to over- 
come some obstacle to success in his manufacture ; but, 
on the other hand, it is equally true that the ironmaster 
has often been ahead of the engineer, and has been pre- 
pared, long beforehand, to supply that which would make 
a success for the marine engineer if he would avail him- 
self of it. That eminent engineer and most fruitful of 
inventive geniuses, Trevithick, who a century saw 
instinctively what was possible with steamof high pres- 
sure, had to resort to sorry contrivances to try his expe- 
riments with the force he knew would be so useful. is 
boilers, made of copper tubes in granite tubeplates, now 
might serve as a monument to his genius, and as an 
example of the straits to which he was by the circum- 
stances of his time reduced, rather than as a proof of his 
ingenuity. It is true that since his day the tube or tubu- 
lous boiler has been] employed successfully to generate 
steam of high pressure, and that therefore the boiler in 
question might be taken as another example of his pre- 
science. Itis nevertheless a fact that he did not succeed 
until the ironmaster of his day gave him iron plates, or, as 
we should be disposed to call them now, very broad bars. 
The dilemma that arose as to the shaft of the Great 
Western was removed by the genius of Nasmyth, an 
engineer; but the steam hammer, without the men to 
work a forge, would have been a useless tool, and the cast- 
iron shaft would have had to take its chance; so that I 
infer that as much skill and invention were shown by 
those men who had to manipulate the iron with that ham- 
mer for the first time, as was required to conceive, design, 
and make the hammer itself. istory has not therefore 
been quite fair, for although she has recorded the one 
feat, and has justly recorded her tribute of praise to the 
inventor of the tool, so far as I am aware there is neither 
name nor praise recorded of the men who worked it, 
nor of the ironmaster who erected it. Ido not mean to 
say that the circumstances are not known, but there are 
now very few men who could give the information, and 
although only a comparatively short time has elapsed, 
their names are practically forgotten. 

On the introduction of Siemens steel plates the old 
Staffordshire list of extras was practically abandoned by 
steelmakers. This had more to do with the pr s sub- 
sequently made in boiler construction than the introduc- 
tion of the material of superior strength, inasmuch as it 
made it possible to construct a boiler with the minimum 
number of plates at a less expense than one with almost 
the maximum number. The ironmaster could give us 
plates 9 ft. wide twenty or more years ago, but he wanted 
such a high price for them, that no boilermaker who 
worked in competition with his neighbours had the courage 
to use them, _ es h I am of opinion that it would have 
paid to do so in all districts where labour was high. And 
that the boilermaker did not use them was rather in con- 
sequence of his inability or disinclination to reckon the 
cost. At any rate, he did not employ large plates until 
on owe practically the same price as small ones, and 
so boilers were constructed in the patchwork form until 


* Paper read before the Iron and Steel Institute at 
Pittsburg. 





the era of Siemens-Martin steel. Here, as usual, it 
was the bugbear of cost that stopped progress, and this 
same bugbear does to this day often bar our way to the 
goal that some of us see so far off. You, gentlemen, have 
often proved yourselves to our saviours, and we 
always look to you to remove the obstacles to progress that 
confront us, as also to the development of new depar- 
tures. pesca or help we should be at a standstill ; 
with it, we can advance step by stép ; and I am bound to 
say, in justice to you, that when we make clear our de- 
mand for some new thing, you always tackle the problem 
forthwith, and sooner or later give us what we need. 
We have not yet, however, exhausted the list of things 
we want, nor have you yet satisfied all our longings for 
the things we have asked for. When you give us steel 
castings without blowholes, steel forgings absolutely free 
from hair-marks 3 in, below the surface, steel plates that 
know nothing of the “ blue-black” state, and that will 
not give way under any circumstances at a less strain 
than that to which they have been tested, we will not 
only be very ae to you, but will ask for something 
else that shall give you the enjoyment of exercising your 
inventive genius, and that splendid patience with which 
I know you are all endowed. 

The period chosen for consideration in this paper is one 
that embraces the genesis of the modern development of 
the marine engine and boiler; but it is, moreover, the 
time that has elapsed since the introduction of Siemens 
steel, to which I attribute much of the progress that 
has recently been made. Prior to that time, iron was 
used almost exclusively in the construction of marine 
boilers, and very little steel indeed had been used in 
the engine. Boiler shells were made of Staffordshire 
iron plates, or of such other iron as was equal to it in 
both quality and price; the insides, such as the fur- 
naces and fireboxes, were made wholly, or nearly so, 
of what was familiarly known as ‘* Lowmoor poet a 
The price of the latter was very high compared to that 
of the steel we now use, and may be taken as 30/1. per 
ton on the average. The Staffordshire iron would 
at that time average about 9/. for a boiler made of com- 
paratively small plates, and 12/. for a boiler made by a 
more enterprising engineer with larger plates. There was 
practically no limit to the boiler pressure so far as the 
internal parts were concerned, but the working pressure 
was poche limited, in so far as it was governed by 
the shell. There were then some few firms that could 
supply a plate 1} in. thick of fairly large dimensions, 
and in some very few instances plates as thick as 1} in. 
were used. Taking the former as the most common and 
also the most convenient thickness, it meant that a boiler 
15 ft. in diameter would pass only for a working pressure 
of 75 1b., or if 1001b. pressure was required, the limit 
to diameter was 11 ft. 3in. for single-ended boilers, and 
something less for double-ended ones. For a pressure of 
150 lb. the diameter would have been only 7 ft. 6 in. 
Now, it need not be urged that this was prohibitive of 
higher pressures, although it had such an effect indirectly, 
inasmuch as the stays, &c., being of iron too, would have 
been either of monstrous size or so close together as to 
render the construction impracticable. The weight 
of such boilers was also very much against them, and 
altogether it required more courage than then existed, 
and certainly less caution than then obtained, to attempt 
such strides as have been since successfull es 
T have stated that there was no theoretical difficulty with 
the insides of the boilers, but, as a matter of fact, there 
were some practical difficulties to encounter. Lowmoor 
iron was especially liable to blister from innumerable 
laminations when exposed to heat, and these blisters 
caused trouble enough with the pressures and pag tio 
tures then ruling. What the troubles might have n 
with the thicker plates, higher pressures, and higher tem- 
peratures, were not known, and, like all unknown terrors, 
were feared most. There were also means well known for 
stiffening the furnace so as to withstand higher pressures; 
but these very means were also often sources of mischief, 
and always feared as likely to lead to accidents. It is true 
that we had the locomotive boiler working at pressures far 
beyond that of the ordinary marine boiler, but marine 
engineers were very chary of trusting to it, and events 

roved that their suspicions were not without foundation; 
for even now that the locomotive boiler has been used on 
shipboard toa considerable extent, its success on the sea 
has been decidedly qualified, and no one will use it unless 
circumstances compel him, and then only when he can 
get a supply of fresh water. 

The supply of a material possessing all the good quali- 
ties of Lowmoor iron without its bad ones, enabled Mr. 
Samson Fox, and subsequently others, to weld a cylin- 
drical tube of almost any size, and so manipulate it by 
corrugating or raising ridges as to render it proof against 
the pressures we now require. Thus was the internal 
difficulty got over. That same material had an ultimate 
tensile strength fully 30 per cent. higher than that of the 
iron used in the boiler shell, and in addition was of such 
a nature as to permit of manipulations unknown with 
that material, and its price is no higher than that of 
Staffordshire iron. A boiler made wholly of this steel 
was cheaper, lighter, and better designed and manufac- 
tured than one of the older material when of the same 
dimensions and for the same pressure. Natural conser- 
vatism, or some other occult force, seems to have pre- 
vented the marine engineer from taking the full advan- 
tage of the splendid substitute you gentlemen were pre- 
pared to supply him with. I must not forget, however, 
that there was another force, which is one of the strongest 
we have in our professional work to combat, that was 
decidedly opposed to the new material ; that was preju- 
dice. I for even now tempted to take up the cudgels 
against that old enemy of the engineer, but in this case 
it would be waste of energy to thrash, as the = is dead. 

So far this was the condition of affairs when fresh 





demands began to be made on the marine engineer. The 
shipping world had had demonstrated to it that it was 
= to cross the Atlantic at a higher speed than 13 

nots; and that the ships possessing this higher speed 
did their voyages regularly, and, according to rum»ur, 
were paying. Certainly, both the American and the 


Britis public showed a preference for them, and tuere 
was & growing taste for speed at sea as there had been on 
land. The Inman and White Star Companies had shown 


that 15 knots was not only possible, but could be done 
with commercial success. But it was urged that to get 
this s the ships must be very large, costly in «on- 
struction, and very expensive in maintenance. This was 
quite true, and it remained to be seen if they would pay 
when there were more of them, with the consequent «om- 
petition. The Britannic was built of iron, had iron 

ilers, and was propelled by ordinary compound engines. 
She has been a very successful ship in every sense of the 
word, and holds her own to-day; but her speed is no 
more than 15 knots still, and so she has to depend on 
something besides speed for a character now. She is a 
ship built prior to my period, and need be no further dis- 
cussed ; she is only taken as one of the causes which n.ade 
a new demand. 

That demand was for more speed, Now, with the s..me 
conditions, more speed meant with any ship more iudi- 
cated horse-power, more coal, larger boilers, and finally,- 
to get the speed economically, finer lines ; in other wo.ds, 
less ability to carry the heavier weights entailed by the 
greater power. The Arizona was the first to supply this 
new demand. Iron was the material used, the compound 
engine the moving machine. The result was a gaia of 
two knots per hour, equal to 13 per cent., with an increase 
in coal consumption of 50 per cent.; the carrying cipa- 
city for the size of the ship was considerably less, the 
tonnage under deck being only 5 per cent. more. It will 
be seen that the cost of this excess of two knots was very 
great, first in the larger ship, then in the larger engines, 
then in the increased consumption of fuel; also that, 
owing to the extra weight of, and space occupied by the 
machinery, together with the extra coal to be carried in 
the bunkers, the new ship was less able to earn sufficient 
freight to meet the expenses of the older ship, and still 
less able to meet her own. It is therefore evident that 
such a ship must depend almost entirely on passengers 
and light goods of high value, to enable her to bu run 
profitably. 

In spite of all these serious disadvantages, the de:aand 
for such ships continued, so that the Arizona was soon 
followed by the Oregon and Alaska, still larger and taster 
ships. These were followed by the Servia, City of Rome 
and America. Then came the Aurania, Umbria, and 
Etruria ; and finally we have the City of New York, City 
of Paris, Teutonic, and Majestic of 10,000 tons, and doing 
20 knots per hour on the Atlantic regularly. These were 
the supplies that marine engineers and shipbuilders gave 
to the demand for more speed. In fifteen years the speed 
has been increased from 13 to 20 knots, and there is no 
reason to doubt that these ships pay very well in spite of 
their enormous cost and working expenses. Such shi 
are not only made to pay, but are actually only possible 
by what has been done by the members of this Institute. 
Without steel in both ship and machinery, such ships 
could not be built to accomplish the speed, or to ental 
withstand the strain of sea and machinery. 

The Britannic was built of iron, had iron boilers, and 
her engines were made more or less of iron in one form or 
the other. The City of New York is built of steel, has 
steel boilers, and her engines are to a very large extent 
built of steel. The saving in weight by the use of steel 
is very considerable in both ship and machinery, which 
admits of more cargo being carried, or of the lines of the 
ship being finer, so that a higher speed is possible with the 
same horse-power, or the same s with a less horse- 
power and less consumption of coal. 

Having thus briefly sketched out the origin and histor 
of the demand for more speed in the Atlantic service, 
will pass from this part of my subject with the observa- 
tion that if the owners or managers of ships in that trade 
had been well advised, they would long ago have separated 
the passenger from the goods trade. A steamer for pas- 
senger service only could have been built for the speeds 
now attained at far less cost in every sense of the word. 
It is only those who have to work out some of the pro- 
blems set them by shipowners that appear to know, and 
to appreciate, the tremendous cost that is paid for the 
ability to carry the few hundreds of tons of cargo pos- 
sessed by the “‘ Atlantic Greyhounds,” 

In 1875 there were many ships in the British Navy 
capable of doing fifteen knots per hour on trial trips, but 
very few that could maintain that speed at sea. The 
necessity of having ships that could maintain that spee 
existed as soon as the mercantile ships of Great Britain 
could accomplish it; for not only would it be required 
that in time of war such ships should be convoyed, but 
the ibility of an enemy possessing such ships with 
which to harass the trade of the country was apparent. 
There was also the necessity for unarmoured cruisers to 
possess a superior 8 to battle-ships for obvious reasons, 
and to act efficiently as sea-police they must have a speed 
superior to that of any ordinary ship afloat. Hence the 
demand for better speed in Her Majesty’s Navy. 

The competition among the various steamship com- 
panies running in connection with railway routes, and 
others in competition with railway routes, caused a de- 
mand for an increase of speed for a different class of ships. 
In fact, in every direction there existed a demand for more 
speed, so that there was every incentive to the shipbuilder 
and engineer to exercise his keenest wit in devising new 
ways of accomplishing this desirable end. 

t will now be my task to show how this has been 
accomplished by the marine engineer, so that the public 
can now travel at higher speed, with greater safety, with 
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increased comfort, and at no higher cost, than obtained 
on the ocean fifteen years ago. 

I have stated that one way of obtaining speed was by 
making ships with finer lines, and this had always to be 
done at a considerable sacrifice of carrying power. Steel 
has, however, toa large extent obviated the necessity for 
such a sacrifice. New methods of construction and new 
forms of material have also tended to this end. Iron- 
masters now supply at reasonable rates bars of Z section 
whereby the framework of the ship is much lighter, and 
at the same time stronger, than the old combination of 
angle bars. Then, too, this splendid steel that you now 
give us is capable of being so flanged, and that, too, when 
cold, that there no longer exists the necessity of rivetting 
to the plate an angle bar, if it is sought to stiffen it, or 
to connect it to other work. You supply us now with 
such materials at practically no extra cost, that we can 
construct our ships with much fewer plates, whereby we 
avoid the cost, weight, and disadvantage of so many 
joints. You are no doubt told from time to time that 
this new material has a serious fault—that with all its 
— qualities it is not so durable as the older one. This 

1a8 a sufficient foundation of truth to make the opposition 
to it powerful; but with very ordinary precaution and 
care experience has shown that it can have the same 
endurance ; and there is no doubt that with a better know- 
ledge of how to treat it, this objection will entirely dis- 
appear, just as the same objection to iron ships existed, 
and has now been almost forgotten. The best remedy is 
to get rid of the mill scale before painting. 

ut while admitting that the naval architect has done 
much to bring about a successful solution of the speed 
— I must maintain that the marine engineer has 
done more, His path was not so obvious nor so clear 
before him, and new openings have often shown them- 
selves in unexpected places, 

Whether the marine engineer starts with a fixed weight 
given him by the naval architect, or whether the latter 
accepts such from the former, and designs the ship 
accordingly, is immaterial. The fact remains that the 
engineer, in order to get the maximum power, must get 
each individual horse-power with the minimum of weight, 
in order that the ship may be a success ; and his sodden 
has been how to do this without adopting too costly pro- 
cesses, 

His first step in this direction was comparatively 
obvious, An engine develops so much horse-power at 
each revolution. If it can be made to do sixty per minute 
instead of fifty, the gain in power is 20 per cent; and if 
the speed was at first 13 knots, it should now be 13.8 
knots, or a gain of nearly a knot per hour. But how can 
we get this increase in the number of revolutions, and is 
it to be done economically? So far as the engines are 
concerned, it would mean an increase to the condenser 
only ; and seeing that nearly all steamers at the date in 
question had too much cooling surface, it would probably 
have required no increase at all. But we must require 
more steam for this increase of power; certainly, and so 
the engineer of that day had to fit larger boilers to his 
ship. With large ocean steamers this was always pos- 
sible, but for the smaller steamer it was not always pos- 
sible, neither was it possible for the small steamer to carry 
the extra fuel. It is not necessary here to go into details, 
but it is a fact that the insuperable difficulty with this 
class in the endeavour to obtain more speed was the im- 
— of obtaining sufficient space for the necessary 

oilers. Some other engineer would, however, attempt 
the increased number of revolutions by using steam of 
much higher pressure, trusting to its superior efficiency 
for a paucity of supply. If his engines were able to 
digest, so to speak, this superior article, and to make full 
use of its superior efficiency, he was undoubtedly on the 
right track. Hence the success of the Arizona and the 
ships that followed her was due to these simple de- 
partures, Later your steel admitted of still higher pres- 
sures being obtained from the boilers of succeeding ships, 
and the three-cylinder ordinary compound engines ad- 
mitted of a higher rate of expansion without any prac- 
tical drawbacks, as would have been the case with the 
four-cylinder compound engines of the Britannic. The 
possibility of constructing boilers for higher pressures by 
the introduction of Siemens-Martin steel, and that 
such boilers cost less money than the old iron ones, 
tempted some engineers to use steam at a pressure 
of 110 lb. in the ordinary two-cylinder compound 
engine, but with disappointing results. I am aware 
that this experiment of ten or twelve years ago has been 
again tried, and that its new foster-parents state that 
the system gives as good results as the triple-expansion 
system. They deceive only themselves, and the evidence 
they give, so far as I have heard it, is conclusive of only 
one thing, and that is that the new boilers and better 
arrangement of cylinders that they haveadopted now give 
better results than those they followed formerly, I was 
quite prepared to hear that the substitution of two 
cylinders for four, and the use of steam at 150 lb. pressure 
expanding ten times would give better results than steam 
of 60 Ib. ss only six times; this is really what has 
been proved, and no more, 


(To be continued.) 








BOILER EXPLOSIONS ACT. 
Eighth Report uponthe Working of the “* Boiler Explosions 
Act, 1882.” 
Tue following report has just been issued by Her 
Majesty’s Stationery Office. Its allusions to the boiler 


insurance companies are more outspoken than has 
hitherto been usual in such official reports : 
To the Permanent Secretary, Board of Trade. 
During the twelve months, ended June 30, 1890, 
seventy-seven cases of boiler explosion have been dealt 





with under the provisions of the Act above named. In 
thirty cases the boilers were in use afloat and in forty- 
seven on land. The total number of inquiries held exceeds 
that for any year since the passing of the Act; but in a 
considerable proportion of cases, the explosions were not 
of a serious character, and the total number of lives lost 
(twenty-one) is below the average for the preceding seven 
years. An abstract of the reports of inquiries held during 
the year 1889-90 will be found in Appendix A, and in 
Appendix B a general classification of the causes of these 
explosions. A statement of the number of inquiries held 
and the loss of life during the years 1882-90 is given in 
Appendix C.* 

Juring the year 1889-90 a number of formal investiga- 
tions have been held in serious cases, with a view to giving 
more publicity to them and to bring home to steam users 
their responsibilities under the Act. In many cases, as 
will be seen by the following list, the Court has ordered 
a portion of the costs varying from 15/. to 75/., to be paid 
by ry owner or other person to whom neglect was attri- 
buted. 














No. | General finding of Court. Order as to Costs. 
355 Master, owner, and engineer 
censur at oe ..| Owner to pay 201. costs. 
361 Owner and manager censured + ee eee 
367 Owners censured a saa ” js) Ts. ne 
378 Superintendent engineer cen- 
sured .. es oe < ne ee 
379 Owners censured j om * « 
382 Owner and insurance com- 
pany censured _ *: ” << 
384 No person censured .. ..| No order made as to costs. 
390 Owner erred through ignor- 
ance .. ee oe ..| Owner to pay 151. costs. 
396 Owner censured = cal +s 3 Gee Se 
397 ” ” oe oe! 5 ee ’ ol, ” 
398 Insurance company & mana-| Acting trustee for owner of 
ger of works censured | _boiler to pay 40/. costs. 
399 Owners censured ..| No order made as to costs. 
401 “s * - ..| Owner to pay 301. costs, 
406 Engineer employed by owner| 
censured = e ..| No order made as to costs. 
407 Owners, engineer and person! Owner to pay 50/., and per- 
who repaired the boiler; son who repaired boiler, 
censured. 201. costs. 
411 Owner censured ..| Owner to pay 15/. costs. 
419 ” ” .* o ” ” 251, ” 
426 +? ” oi ” ” ee 
429 jUser ee ..| User to pay 601. costs. 


The results obtained from the working of the Act for a 
period of eight years afford no ground for assuming that 
there is any increase in negligence on the part of steam 
users. Indeed, looking to the increase which must have 
taken place during that time in the total number of 
boilers working in the country, the tendency would seem 
to be towards increased safety, and it is to be hoped that 


the greater publicity given to cases of explosion by the 
holding of formal investigations, together with the in- 
creased responsibility thrown upon the owners of boilers, 


will have a further effect in the right direction. 

In ten cases dealt with the boilers had been inspected 
on behalf of marine underwriters, and in sixteen cases on 
behalf of boiler insurance companies. It should be stated, 
however, that in fourteen of these twenty-six cases, the 
explosions were not attributable to any defect in the con- 
dition of the boilers. With regard to the practice of 
insuring boilers, an important consideration has been 
brought prominently into notice in the course of some of 
the inquiries and investigations which have been held. 
It has been shown that as at present conducted the insur- 
ance of a boiler is often effected after an inspection so 
—— as to afford no guarantee of its safe condition. 

his does not appear to be due altogether to ineffi- 
ciency on the par’ of the inspectors employed by the in- 
surance companies, but to the difficulties they often 
experience in conducting their inspections. Steam users 
are sometimes very unwilling to throw their boilers out 
of work for the time necessary for a thorough examina- 
tion, and to incur the delay and expense required for 
making the repairs which may have been recommended. 
The result is that boilers remain insured although practi- 
cally uninspected, and that a sense of divided responsi- 
bility arises between the steam user and the insurance 
company. The former relies on an inefficient system of 
inspection, knowing that his material interests are safe, 
while the latter adopt the principle of average for their 
protection. 

GrorcGE J. SWANSTON, 
Assistant Secretary. 
Board of Trade, Marine Department, 
October, 1890. 





NOTES FROM THE SOUTH-WEST. 
Burry Port and Gwendraeth Valley Railway.—A pro- 
pa to extend the Burry Port and Gwendraeth Valley 
ilway in order to join the Mynydd Mawr Railway, 
with the object of diverting the coal traffic of the Tumble 
collieries from Swansea to Burry Port or Llanelly, has 
excited some attention. It is the intention of the Burry 
Port and <Gwendraeth Company to apply for the neces- 
sary Parliamentary powers, and in their application the 
company will be supported by Messrs. Waddell Brothers, 
the proprietors of the Tumble collieries. 


Cardif.—The amount of business passing in steam coal 
has been comparatively limited. The best qualities have 
made 15s. per ton, and dry coal 14s. to 14s. 3d. per ton. 
As regards household coal, No. 3 Rhondda large has been 
in brisk demand at 153. per ton. Patent fuel has been 
in moderate request at from 13s, 9d. to 14s. 3d. per ton. 





* For these appendices we must refer our readers to 
the report itself, which is marked C—6152, 





Little change has been noted in the manufactured iron 
and steel trades. 


Barry Graving Dock.—The number of vessels reported 
at Barry Graving Dock during the first year of its working 
was 255, representing a total register tonnage of 480,479, 
or a weight-carrying capacity of fully 700,000 tons. The 
Barry Graving Dock Company will give its proprietors a 
dividend of 10 per cent. for the past financial year. 


South Wales Coal and Iron.—The exports of coal from 
the four principal Welsh ports in October were as follows: 
Cardiff—foreign, 905,520 tons; coastwise, 100,218 tons ; 
making an aggregate of 1,005,738 tons; Newport— 
foreign, 173,040 tons; coastwise, 75,060 tons; making an 
aggregate of 248,100 tons ; Swansea—foreign, 93,300 tons; 
coastwise, 52,251 tons; making an aggregate of 145,551 
tons ; Llanelly—foreign, 11,727 tons; coastwise, 5652 tons; 
making an aggregate of 17,379 tons. The exports of iron 
and steel from the four ports for the month were: Cardiff, 
2880 tons; Newport, 4153 tons; Swansea, 410 tons; 
Llanelly, nil; making an aggregate of 7443 tons. The 
exports of coke from the four ports for the month 
were: Cardiff, 9511 tons; Newport, nil; Swansea, 
918 tons; Llanelly, nil; making an aggregate of 
10,429 tons. The exports of patent fuel from the 
four ports for the month were: Cardiff, 23,385 
tons; Newport, 6567 tons; Swansea, 34,624 tons; 
Llanelly, nid ; making an aggregate of 64,576 tons. It 
will be seen that the aggregate exports of coal for the 
month were: Foreign, 1,183,587 tons ; coastwise, 233,181 
tons. The exports of coal from Cardiff in the ten months 
ending October 31 this year were 8,862,107 tons; from 
Newport, 2,383,289 tons ; from Swansea, 1,363,126 tons ; 
and from Llanelly, 190,240 tons; making an aggregate of 
12,798,742 tons. The exports of iron and steel from 
Cardiff in the ten months were 46,893 tons ; from New- 
pre 82,8314 tons ; from Swansea, 66194 tons ; and from 

lanelly, 3120 tons ; making an aggregate of 139,464 tons. 
The exports of coke from Cardiff in the ten months were 
81,631 tons ; from Newport, 1851 tons; from Swansea, 
10,9394 tons; and from Llanelly, nil; making an aggre- 
gate of 94,4214 tons. The exports of patent fuel from Car- 
diff in the ten months were 189,257 tons ; from Newport, 
43,424 tons; from Swansea, 326,356 tons; and from 
Llanelly, nil ; making an aggregate of 559,037 tons. 


Sewage at Crewkerne.—A Local Government inquiry took 
place at Crewkerne on Thursday before Major-General 
Carey, R.E., into an application by the Rural Sanitary 
authority to borrow 2000/. for works of sewage disposal 
for Crewkerne. Some time since the representatives of 
the late Mr. T. Hole, of Moorlands, Merriott, obtained 
an injunction against the Rural Sanitary Authority re- 
straining them from polluting a stream which passed his 
house. The injunction was suspended for six months, 
which expired in August last, and during that period the 
Rural Sanitary Authority and their agents, the Parochial 
Sanitary per era of Crewkerne, have done all they 
could to secure some system of sewage treatment, which 
would have the effect of producing an effiuent pure 
enough to satisfy the Court, in order that the injunction 
might be ical. The A.B.C. Company, the 
International Company, and various others, have experi- 
mented with the sewage, but have failed to purify it, as 
domestic sewage was mixed with refuse from local manu- 
factories and a brewery. The Amines Syndicate have 
now the matter in hand, and are producing an ex- 
cellent result. Their experiments have led the 
Sanitary Authority to apply for the loan, in order that 
permanent works may be carried out. Opposition was 
raised by Mr. J. Hussey and Mr. G. Poole, representing 
large landowners outside the town. They contended that 
the ratepayers should not be put to such expense to 
purify the sewage of 1700 persons, and that if the local 
manufacturers treated their own refuse, the outlay might 
be greatly reduced. The inspector visited the works, and 
his report will be received in due course, 


The Midland Railway at Bristol— At a meeting of the 
directors of the Midland Railway on Friday, it was 
decided to include in a Bill to be promoted in the coming 
session of Parliament, an application for powers to extend 
the Bristol Port and Pier line to Canon’s Marsh, and also 
to make a branch line to Cumberland Basin. Mr. 
Kincaid will be the engineer, Mr. Noble general 
er Mr. Beale solicitor, Mr. C. Thomas director, 
and Mr. Kincaid inspected the Canon’s Marsh wharf 
last week, and went over the ground of the proposed 
Canon’s Marsh line, which will be about a mile in 
length. There are no great engineering difficulties but 
there will be about 1600 yards of tunnelling, the line 
running under a partjof Brandon Hill. It is possible that 
there may be a station in Clifton Vale, as well as at 
Canon’s Marsh. The cost of the work is roughly esti- 
mated at from 170,000/. to 200,000/. 


Swansea Corporation Water Works.—It is stated that 
the contractor for the Swansea Water Works has made a 
claim upon the Town Council for 34,000/. for ‘‘ extras.” 


Sharpness New Docks.—The half-yearly meeting of the 
a of this company was held at Gioucester on Wed- 
nesday, Mr. E. V. Ellis in the chair. The directors’ report 
showed that the disposable balance was 11,761/. 15s 3d., 
which enabled dividends of 24 and 2} per cent. re- 
spectively to be paid on preference stock A and B 
for the Lalt-peso, as well as the full year’s dividend 
of 5 per cent. on preference stock C, and left 
5611. 9s. to be carried to the reserve fund. Strikes 
had reduced the revenue of the year by the diversion 
of vessels from the port. A provisional order for a 
harbour authority constituting a representative body of 
Severn interests ee now become law, and many advan- 
tages were expected to accrue in consequence, including 
an anchorage at Northwick Oaze for vessels arriving dur- 
ing neap tides. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comritzep By W. LLOYD WISE. 


GELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the ification Drawings ts stated 

Bae ee ae ee none are mentioned, the 

Specification ts not illustrated. 


Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given tn italics. 
Copies of Specifications may be obtained at 38, Cursitor-street, 
neery-Lane, E.C., ett: fe mame i 
amount B / ote and postage, addressed to H. Reaper Lack, Esq. 
The date of the advertisement of the acceptance of a complete spe- 
— is, in each case, given after the abstract, wnless the 
‘atent has been sealed, when the date of sealing is given. 
“a> may at any time within two pprsee hag the date of 
the adverti. the acceptance of a complete specification, 
give notice at the Patent 0, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


17,745. T. Downie, Bootle, Lancs. Piston Valves. 
[8d. 9 Figs.] November 7, 1889.—The packing comprises an outer 
ring a and an inner ring b. To onpesed time ring a, the screw d is 
turned in such a direction as to draw the two wedges c closer 
together ; by this action the inclined edges of the wedges press 








upon the inner inclined surfaces of the flanges b1 and press them 
apart, thereby expanding the ring }; and as the ring outside of 
the ring 6 bears upon the inner side of the ring a, the expansion 
of it causes the ring @ to be expanded. Thus the ring is prevented 
from being pressed inwards by the wedges c, and from being 
pressed outwards by the jaws e! of the locking barse. (Accepted 
October 8, 1890). 


19,236. J. Mills, Prestwich, Lancs. Steam Boiler 
Furnaces, (6d. 5 Figs.) November 30, 1889.—In the construc- 
tion of the furnace in a combined water-cased furnace and water 
tube steam boiler, the use of an end plate a for forming the end 
portion of the water chamber. This plate is formed with an aper- 
ture b for flue exit. The outer and inner edges of the plate are 


c! 


iv 




















bent over by dies to form flanges cl and d!. To the flange cl are 
rivetted the ends of the outer casing e, which forms the water 
chamber e?, and to the side flange d?, which is formed parallel to 
the end plate a, are rivetted the ends of the flue tube furnace g. 
A flange seam is thus formed, and the rivets are thereby protected 
from the excessive heat of thefurnace. (Accepted October 8, 1890). 


19,739. C. A. Knight, Glasgow. Sectional Steam 
Generators. (8d. 10 Figs.] December 9, 1889.—The steam 
generator is composed of a series of inclined water tubes A 
situated within a combustion chamber B and connected at their 
ends to headers C, C, which communicate with a drum D. The 
water tubes are assembled in groups of four tubes opposite each 
handhole in the headers, and the connection of the front headers 


f Fig.2. 





to the drum is made by nipples ¢ to a tube E connected by a series 
of tubes F tothe drum D. The rear headers are connected to the 
drum D by means of curved tubes el. The drum D is connected 
by pipes F1 to a supplementary steam drum G from which the 
steam supply is taken by an upturned pipe H. For heating the 
feed water coiled tubes K are provided which are connected at 
their ends to manifolds K!, the tubes being placed within the up- 
take L. (Accepted October 8, 1890). 


19,485. J. Gamgee, Wimbledon, Surrey. Steam 
Boilers. [8d. 7 Figs.) December 4, 1889.—This invention 
relates to boilers in which flue tubes of the Galloway type are em- 
ployed. The flue tubes are continued above the internal flue ) of 
the boiler to a height above the normal water level in the boiler, 
and the continuation is so formed as to present a gradually con- 
tracting space for the passage of the water, the space terminating 
in one or more outlets g, adapted to deliver the water in hori- 
zontal streams. The upper part of the continuation contains 
an inverted cone e fixed concentrically therein; the space be- 
tween this cone and the tube continuation thus presents an 





annular passage f for the water, which passage gradually contracts 
up to the outlets g at the upper part. By this means the water is 
forced from below the flue through the tubes and is discharged 





through the openings in streams which fall upon the surface of 
the water at some distance from the tubes. (Accepted October 8, 
1890). 

19,418. J. ¥. Johnson, London. (J. A. Damey, Paris.) 
Apparatus for Heating Feed Water. [8d. 8 Figs. } 
ts) 


notches a1, a! control the periods of exhaust and compression in 
asimilar manner. (Accepted October 8, 1890). 

12,162. W.J. Ewing, Letterkenny, Done = 
ratus for Preventing “Ra n in’ Marine Eng res. 
(6d. 5 Figs.) August 2, 1890.—This invention relates to appa- 
ratus comprising a water cp steam regulator B applied to the 
aftermost part of the keel K of a ship, which is acted upon by the 
water in such a manner that when the screw propeller S is rotating 
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December 3, 1889.—Feed water taken from the water chaml 
the condenser H is caused, after passing through pipes in the 
base of the engine G heated by exhaust steam, to circulate in 
longitudinal parallel tubes V arranged in flues at the sides of the 
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cylindrical body of the boiler, and heated by the products of com- 
bustion in the flues so that the water enters the boiler through the 
check valves ain a boiling condition. The ends of the super- 
heating tubes Vin the flues are connected by elbow junction 
pieces pressed against the ends of the tubes by bails U. (Ac- 


cepted October 8, 1890). 
10,645. F.H. Asb , Melbourne, Victoria. Appa- 
ratus for Heating Feed Water. [6d. 3 Figs.) July 9, 


1890.—According to this invention the feed water for steam 
boilers is heated by utilising exhaust steam. A is the exhaust 
pipe, B being an outlet pipe for the heated water. C represents 
the inlet pipe for the cold water, and D the inlet pipe leading the 
steam into the heater. E is a scour pipe for running disso! ving 
fluids or chemicals through the coil. F are coils of piping throu 

which the feed water is ~~ ed and which are connected at the 
top and bottom by branched headers F'! leading respectively from 
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ft. Fig. 2 
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the cold water supply pump pipes C, and to the pipes B connected 
boiler check valves. The coil F is composed of tubes, connected 
together by return bends, the bends being distended in sucha 
manner as to give the pipes when screwed in, a spread or incline. 
The tubes and bends are put together by means of right and left- 
threaded screws and are built up in groups and then the whole are 
adjusted into one system by the branched headers F!. Over the 
coil F are placed baffle plates G which distribute the exhaust 
steam in the chamber. (Accepted October 8, 1890). 


11,824, C. Brown, Naples, Italy. Steam Engines. 
(8d. 11 Figs.) July 29, 1890.—This invention relates inter alia 
toa balanced rotary valve for distributing steam. The rotary 
valve is notched on the inside with a number of passages a for 
admitting steam to the steam ports /, f, in communication 
with the steam chamber E; and on the outside with a corre- 
sponding number of notches a! in communication with the 
exhaust chamber G for exhausting steam from the ports /, /. 
Revolving with the valve A is a packing ring B, which, moving 





U, 
= 
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steam-tight against the cover H, severs the communication 
between the steam and exhaust chambers E and G. B is made 
steam-tight with the valve A by the packing ring CC, but the 
valve A is free to lift from its seat when water is present. The 
ports being uncovered (see Fig. 2) for the admission of steam, as 
the piston progresses, the valve continues to revolve until the 
edges 6 of the eight notches a, a, &c , coincide with the edges 7 





of the eight cylinder ports f, f, ¢,c, when admission ceases. The 





Telee. 7% 
more or less immersed in the water the throttle valves v, vl, v2 of 
the engine E will be partially or entirely closed, steam being 
correspondingly cut off according to the varying pressure under the 
ship’s stern. The regulator B is formed of two hinged flaps f, f}, 
in which are arranged tongues ¢, t!, held apart by spiral springs. 
The throttle valves are connected to the regulator by a rod O, 
crank lever p, and rod R. (Accepted October 8, 1890). 


12,723. P. R. Cody, Graville Sainte Honorine 
France. Multitubular Steam Boilers. (8d. 4 Figs.) 
August 14, 1890.—Arranged above an ordinary grate H are two 
bundles of inclined tubes, ending in boxes A and B, and com- 
municating in common with an upper steam reservoir G. These 
two bundles of tubes are surrounded laterally by two partitions 
I, I formed of tubes, and at their two extremities by partitions 
J, J, formed of firebrick lined metal plates. Each bundle of tubes 








N is provided at the front of the boiler with a wormwheel T into 
which gears a worm S upon a shaft U driven by a motor for turn- 
ing the bundles of tubes in opposite directions. Water is fed to 
the tubes through the boxes A, and steam is disengaged in the 
boxes B. The boxes A and B are connected to the reservoir G by 
tubes C and D. The tubes of the partitions extend from the 
lower reservoirs L to the reservoir G. (Accepted October 8, 1890). 


GAS, &c., ENGINES. 


11,062. H.H. Lake, London. (G. B. Brayton, Boston, 
Mass., U.S.A.) Hydro-Carbon Engines. [lld. 16 Figs.] 
July 15, 1890.—When the spray of oil has been injected into the 
charge of compressed air contained in the combustion chamber B 
and the combustible mixture has been ignited, the expansion in 
the combustion chamber forces the piston b downwardly. During 
its returning upward stroke the exhaust valve H opens. As the 
piston again descends during the next non-firing stroke the cen- 






































tral air inlet valve 1 of the piston opens automatically and allows 
the fresh air to enter the cylinder. During the first part of the 
return upward stroke after the non-firing downward stroke the 
exhaust valve is again opened. The exhaust valve is then closed 
and the fresh air confined in the cylinder is compressed by the 
piston, while it completes the last half of its upward stroke. At 
the same instant that the piston terminates its upward stroke the 
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induction valve f is quickly opened and closed whereby the com- 
pressed air in the receiving chamber e? in the head e? of the valve 
chamber drives the charge of oil out of the receiving chamber and 
down the central passage into the nozzle e8 and outwardly through 
the perforations into the combustion chamber, where it is instantly 
ignited and exploded. (Accepted October 8, 1890). 


18,347. M. M. Barrett and J. F. Daly, San Fran- 
cisco, Cal., U.S.A. Gas or Vapour es. (8d. 
10 Figs.) November 23, 1889.—The cylinder A has a cylinder- 
head A* with a hood V consisting of parallel plates A? surround- 
ing the gas inlet into the cylinder, and inclosing a space inside 
the cylinder in which is located an electric igniter. An electric 
igniter according to this invention consists of two tongues of 
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spring metal ST, which are electrodes or terminals inside the 
cylinder of an electric battery outside, but are insulated from the 
cylinder body, and a finger or projection on the piston B insu- 
lated from the surrounding metal, or otherwise made a non-con- 
ductor, and adapted by the movements of the piston to press the 
electrodes together at the end of the upward stroke, and to re- 
lease them at the beginning of the down stroke. (Accepted Oc- 
tober 8, 1890). 


MACHINE TOOLS, &c. 


15,710. W. Armstrong, West Hartlepool, Rolls 
for the Manufacture of Iron or Steel Wedge Pack- 
ae (8d. 7 Figs.) October 7, 1889.—To produce single tapered 
wedges, the configuration of the top roll a is a spiral curve with 
its ends united by a straight line; the radial distance between the 
two ends of the spiral curve represents the thick end of the wedge. 











The abrupt termination of the spiral curve forms a sharp edge al 
which nicks off the wedge clean to length at the thin end; the 
greater the length in the periphery of the roll section the longer 
the wedge, and the less the radial distance between the ends of 
the curve the less the taper of the wedge. (Accepted October 8, 
1890). 

11,975. E. Hollingworth, Dobcross, Yorks. (6. 
Webo, Pawtucket, R.I., U.S.A.) Bolt-eHeading Machines, 
{Sd. 9 Figs.) July 31, 1890.—The bolt head is formed by a re- 
ciprocating die E striking the end of a hot metal bar, the sides of 
the bolt head being shaped by hammers D which are mounted on 
slides B working in grooves in the framework of the crosshead 
of the machine. To prevent the scales and water which has 
been used to cool the hammers getting into the grooves and 





slides, the tubular guard m surrounding the dies is provided with a 
box-like extension » in front, formed at the bottom with a convex 
water trough o made to extend on each side beyond the box 
portion. A convex trough G is also secured to the upper end of 
the lower slide B of the crosshead so located as to receive the 
scales and water discharged from the collecting box, and in turn 
deliver it upon sloping surfaces s formed in the crosshead. (Ac- 
cepted October 8, 1890). 





11,976. E. Hollingworth, Dobcross. Yorks. Punch- 
ing and Nut-Stamping hines. (6d. 5 Figs.) July 
31, 1890.—In a nut-chamfering press, according to this invention, 
a clutch block H and balance wheel G fastened on a shaft E have 
two holes opposite each other. A toothed wheel F is mounted 


actuated by Lape ae K and L of the subsidiary engine, and N, N 


are tappets for usting the duration of the interval between the 
closing of the one valve and the opening of the other. O is the 
pipe leading from the subsidiary valve-box to the larger cylinder 
having the plunger L, and P isa screw plug for throttling the area 





loosely on the same shaft, and has a series of holes in j 
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corresponding to those in the balance wheel and clutch, so that 
after clutch pins I are inserted through the holes and secured by 
nuts, the three parts are attached and made to revolve together. 
By this arrangement the strain upon the teeth of the wheels F can 
be periodically shifted, whilst the weight and momentum of the 
balance wheel G prevents the jumping of the machine. (Accepted 
October 8, 1890). 


MISCELLANEOUS. 


15,947. J. H. Fergusson, Liverpool. Manufacture 
of emg ef Gas from Coal, &c. (8d. 6 Figs.) 
October 10, 1889.—The coal is distilled in the retorts A, the gases 
passing by way of the pipes a! and the chamber C into the fixin 
retort D which is heated by the waste gases from the bench B, an 
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thence through the cooling pipe E, finally arriving in the hydraulic 
main H. The cooling of the gas upon leaving the fixing retort D 
by the cooling pipe E prevents pitch forming. The tar condensed 
from the gases by the ordinary condensers may be redelivered into 
mm retert D by way of the pipe I. (Accepted October 8, 
1 , 


16,794. D. Dixon, Bayswater, Middlesex. Manu- 
facture of Aluminium. [8d. 4 Figs.) October 24, 1889.— 
The object of this invention is the reduction of metals by com- 
bined electrical, thermal, and chemical reactions. A mixture of 
chlorides of magnesium, potassium, and sodium contained in a 
vessel 1 is heated to a molten state. The vessel 1 and positive 
electrode 8 are connected to the negative and positive poles 
respectively of an electric generator. The chloride of magnesium 
is decomposed, the magnesium being liberated at the cathode and 
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rising to the sur'ace of the bath, whilst the chlorine liberated at 
the positive electrode passes into the retort 4 through the open- 
ings 10, and reacts upon the mixture of alumina, chloride of 
sodium, and powdered carbon therein, producing a double 
chloride of aluminium and sodium. The retort is heated to main- 
tain this double chloride in a liquid state and allow it to flow through 
the trap at 9, 9a on the surface of the bath, where it is reduced by 
the t magnesium, aluminium being obtained and chloride of 
magnesium being reproduced. (Accepted October 8, 1890). 


17,825. Latham, Westminster, R. E. von 
Lengerke, Fulham, and A. Rigg, London. Hydraulic 
Apparaus. [8d. 6 Figs.] November 8, 1889.— 

The chief objects of this invention are to provide valves and gear 
for governing the supply and discharge of the hydraulic cylinder 
with provision for a pause at the end of each stroke. The inlet A 








for the high-pressure water communicates by a branch B with the 
lower end of the hydraulic cylinder and by a branch C to the 
subsidiary valve-box. D is the communication to the upper part 
of the hydraulic cylinder. E is the supply valve, F is the dis- 
charge valve, and H and I are the rods for raising the valves E 
and F by abutting against their stems. Jis a rocking lever 





of the p Q is the supply valve of the subsidiary engine 
and R is the discharge valve. The rods which raise these valves Q 
and R by butting against their stems are actuated by a counter- 
balan lever S which is pivotted between them at T. (Accepted 
October 8, 1890). 


18,337. A. Bruce Minagew, Apparatus for Raising 
or Forcing Liquids, [8d. Fag November 16, 1889,— 
This apparatus comprises two cylinders A and B, the larger one 
A serving as an air compressor, whilst the smaller one B isa 
hydraulic one. When the plug cd is turned in one direction 
water from the supply way enters one of the semi-cylindrical 
chambers ¢ or d and passes by the channel b to the underside of 
the piston E of the cylinder B. At the same time the space above 
the piston E is in communication by the channel a with the ex- 






haust. On the plug being turned in the opposite direction at 
the end of the stroke, the water supply is turned on to the space 
above the piston and communication is made between the under- 
side of the piston and the exhaust so as to allow the water used 
in the previous stroke to freely away. Asthe piston E moves, 
the piston D in the cylinder A also moves in conjunction with it, 
at each downstroke drawing in air by the valve O and at each up- 
stroke expelling the inspired air out through the valve P tothe 
place where it is to be used. (Accepted October 8, 1890). 


12,532. S. Pitt, Sutton, Surrey. (Sautter Harlé_and 
Co., Paris.) Electric Arce Lighting. ([8d. 11 Figs.) 
August 11, 1890.—The acticn of this apparatus is as follows: As 
long as the luminous facet of the lower carbon 1 is on the level of 
or above the upper edge of the screen A, it is seen by the wire B 
which it heats. The heated wire lengthens, and as the position of 
its ends does not vary, it bends and allows the flexible lever E, 
which the spring H presses against the middle part of the wire, 
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This displacement breaks the contact between the end 
of the lever and the screw J. If the luminous facet of the lower 
carbon descends below the upper — of the screen A, it is no 
longer seen by the wire, which immediately cools, contracts, and, 
pressing upon the flexible lever E, displaces it and re-establishes 
the contact between its lower end and the screw J. Then the 
current passes and actuates an electro-motor which raises the 
carbon-holder. (Accepted October 8, 1890). 


13,802. G. W. Walker, New York, U.S.A. Hlectrical 
get ys J Instruments. [Sd. 2 Figs.) September 2, 
1890.—The o — of this invention is to provide a construction 
whereby the deflections of the indicating device may be propor- 
tional to the strength of the electric current. A solenoid A is 
composed of a curved non-magnetic tube d, and helix of insulated 
wire e which is wound in a right-handed direction about the tube, 
and is included in the circuit whose current is to be measured. The 


to move. 





wire is so arranged upon the tube that the helix tapers from one 
end to the other. The core B is made of wire of comparatively 
small diameter, and of iron slightly harder than soft iron. The 
ends/f and g of the core stand within the coil during the normal 
condition of the apparatus. An arm D is threaded to receive a 
nut-like weight E by means of which the core may be belanced 
so that the needle C stands normally at the zero an ampére scale 
F. (Aceepted October 8, 1890). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, snd 
reports of trials of patent law cases in the United States, may be 
ted, gratis, at the cffices of ENcivaxrina, 85 and 36, Bedford: 
street, Strand. 
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STEAM BOILER EXPERIMENTS OF MR. B. DONKIN, JUN., AND PROFESSOR KENNEDY. 


oY 
Resvtts or Exrertment No. IV. on Borer or Locomotive Tyee at University Cottece, Lonpox, Evarorating at ATMOSPHERIC PRESSURE. 


PARTICULARS AND DIMENSIONS 
Date: 


January 26, 1887. Eyaporation at atmospheric pressure. 


(See Preceding Page.) 
)) 


OF BOILER. 
| Radiation Experiment: 


i| Per cent. of 


Coal per hour necessary to maintain pressure only ... aS es 
total coal used including ashes and clinker per hour... 


PRINCIPAL OBSERVATIONS —continued. 


6.2 lb. 
7.4 per cent. 


Place: l] 
Engineering Laboratory, University College, London. ANALYSIS OF FURNACE GASES. 
° || Analysis of Dry Furnace Gases: f 
Type: or al Weight. 
Locomotive ; no economiser. Carbonic dioxide, CO» : ee per cent. 
Heating Surface : | Oxygen, aaa ome ae 
Total heating surface 228 sq. ft. Nitrogen, N ... i 


iregrate 


Dimensions of firegrate 
Area of grate 

», alr spaces 
Ratio of air space to a 
total heating surface to grate s 


rea of grate ook se 
urface 


ma 


Flues: 


Kind of flues and direction of gases 


PRINCIPAL OBSERVATIONS. 


Time: 
Duration 


Steam Pressure: 


Mean steam pressure ei 
», absolute steam pressure... spe = — 
Temperature Fahr. corresponding to this pressure ... 


Feed Water: 


Temperature of feed . 
Total feed water evaporated ost 
per hour 


Coal and Ashes: 


Total coal put on grate 

drawn _... - nde sae 

used, including ashes and clinker 

of ash and clinker in total coal used... 
a moisture in fuel < ies aa 
Total weight of pure and dry coal used per hour 


» ” 
Per cent. 


Ratio of total pure and dry coal to coal including ash, ke. 


Total coal used, including ash and clin 


ker, per hour 
weight of ash and clinker ... Sie ae a 


” 
Stoking: 
Thickness of fires... ins = ne 
Number of times each fire stoked per hour 
Temperature of Air: 
Temperature of air in builer-house 
», Outside 


” 


Temperature of Gases : 
Temperature of furnace gases at base of chimney 


Draught: 
Chimney draught... 


1 


...3 ft. by 3ft. Gin. || Carbon: 


| 

10.5 sq.ft. | 
: | 

| 


| 
| 
| 
| 
| 


| Temperature of Gases: 


{| Rise in tem 
Pounds H, 


'| Carbonic Oxide : 


6.83 hrs. 





Per cent. weight of carbon to dry gases 


rature of gases (from temperature air)... 
vapour in gases per pound pure and dry coa 


PRINCIPAL RESULTS. 
3.19 per cent. 


mo) 99 
0.33 Air: 
217 i Pounds of dry air per pound of carbon 30.7 Ib. 
| ks ER me coal ia i 
ae : 5 ; : pure and dry coal ... —... : 
Straight through bviler tubes, | a furnace gases per pound of pure and dry coal ... 28.6 > 
no brickwork. | Ratio of air used to air theoretically required ee eee 2.6 


on . 500 deg. Fahr. 
1 0.282 








ae lb. | Per cent. of carbon burnt to carbonic oxide 0 per cent. 
ee 14.9,, | 
.. 212.7 deg. Fahr. | Combustion : 
| Pounds of coal burnt per square foot of grate surface per hour 7.93 lb 
—s | a me re total heating Re 0.366 ,, 
42 deg. Fahr. || 
4630 ib. ” | Transmission of Heat : 
676 ,, | Thermal units per square foot of heating surface, total average... 3300 T. U 
Evaporation: 
607 Ib. | Pounds of water evaporated per pound of coal from feed tem- 
38 ,, | ROBRITO: css css ck. Cage LO Sirus ete a Oye en en ee 8.12 Ib. 
569 ,, Equivalent evaporation per pound of coal from and at 212 deg. a 
8.6 per cent. Fahr. bes ne a we ee sic an as SE 9.55 ,, 
/ eer Equivalent evaporation per pound of coal pure and dry 10.57 5, 
75.2 Ib. ai a », square foot of grate per hour ... = 64.4 ,, 
0.904 i 33; ms total heating surface ... $.47 5, 
Ib. Factor of evaporation os a er 1.175 
” | 
Balance Sheet. 
5—6 in. gga ai? Pie 
0.88 Heat Evolved. Per Cent. Heat Absorbed. Per Cent. 
Heat from pure and dry coal... 400 Heating and evaporating water 66.20 
3 = ;, furnace gases ...| 22.50 
58 deg. Fahr. Evaporating moisture in coal ... 0.10 
46» IRAGIAGION: 4650 wes wees 5.20 
Heat in fire drawn mae cies 0.20 
Sy Lost by imperfect combustion ... 0.00 
»- 560, j Unaccounted for ... ss bss 5.80 
Total 100 Total .. 100.0 
0.17 in. i 











teachers for special subjects. The teachers of the 
trade classes are all men who have held positions 
as foremen in the branch of industry which they 
teach. 

It is stated in the official programme of the 
college that the object of the day school is to pro- 
vide for the education of (1) pupils who are desirous, 
before taking their place in a factory, workshop, or 
studio, of receiving a scientific training of a kind 
that will bear directly upon industrial production ; 
(2) persons of either sex who wish to receive such a 
practical preparatory training in science or art as 
shall -fit them hereafter to fill intermediate posi- 


tions in industrial works ; (3) pupils who contem- | 


plate, after the completion of at least a two years’ 
course at the college, entering upon advanced 
scientific and technical courses of instruction such 
as those given at the Central Institution. 

It will be seen from this programme that the 
Technical College is not simply a second Central 
Institution upon a smaller scale, but that it has 
a distinct sphere of usefulness of its own. 

In the first place the course of instruction at the 
college is fitted to qualify students, who would 
otherwise never have risen above the position of 
skilled mechanics, to oceupy higher, although still 
subordinate, positions in the various branches of 
technical industry. In the second place it serves 
as a stepping-stone to enable boys of exceptional 
intelligence, who have been educated at public ele- 
mentary schools, to qualify themselves to enter at the 


fore opens up a path to the best of the Board 
School pupils, by which they may ultimately attain 
the highest positions in engineering or chemical 
industry. 
| The authorities of the college lay it down asa 
|rule, which is never deviated from, to refuse abso- 
_lutely to receive students to prepare for any exami- 
/nations whatever, beyond those held within the 
| college, as they have no room to spare for them in 
| the laboratories, and the teaching staff, not being 
| constrained to work within hard-and-fast lines laid 
'down by others, are free to develop originality, in 
| which they are encouraged in every way. 

There are at present 183 students, mostly from 
fifteen to nineteen years of age, attending the day 
| classes ; and by far the greater number of them are 
| following the full prescribed course of studies in 
one or other of the departments, which will qualify 

them at the end of two, or if necessary, three years, 
to obtain the certificate of the college. Although in 
general day students are expected to follow the 
| complete course of instruction in one of the depart- 
}ments, it is stated that applications from persons 
| who wish to attend only special courses will be con- 
' sidered. 

The evening classes are now attended by more 
than a thousand students varying in age froin four- 
|teen to forty. The increase in the number of 
| students attending the evening classes has been so 
rapid that the accommodation available for them is 

now strained to its utmost limit, and last year it was 


those engaged during the day in the particular 
branch of industry to which the class is related. 

I am informed that the greatest eagerness is 
'shown by the workmen attending these classes to , 
avail themselves to the utmost of the instruction 
provided for them, the great incentive being, that 
the knowledge gained will enable them to occupy 
more responsible positions, and therefore to obtain 
higher wages. In view of this increasing demand 
for the technical instruction provided at the college, 
it is to be sincerely hoped that the City companies 
will see their way to increase the accommodation 
_without much further delay, for the importance of 
providing forthe technical education for our artisans, 
to enable them to compete successfully with those 
of other countries, is now almost universally recog- 
nised, and when so large a number of men and 
youths who are hard at work during the day, are 
sufliciently eager to obtain this training to devote 
the whole of their spare time in the evenings to 
study, it will be a great pity if the work of the 
| college is restricted from want of funds. 

The session begins in October and ends during 
the second week in July. Day students before ad- 
mission are required to pass an elementary exami- 
nation in arithmetic and the elements of algebra 
and geometry, and to give evidence of possessing a 
fair knowledge of English. Several scholarships are 
awarded on the results of the entrance examination, 
provided that sufticient merit is shown by the candi- 
dates. 

These include in addition to some open scholar- 





Central Institution, and to profit by the higher | found necessary to begin to make a selection among | 


course of instruction which is given here. It there-| the applicants, preference being always given to /ships: Four Sadlers’ Company studentships of 301. a 
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STEAM BOILER EXPERIMENTS OF MR. B. DONKIN, JUN., AND PROFESSOR KENNEDY. 


Resutts oF Exrermment No. V. on Borer or Locomotive Type at UNIVERsItTY CoLLEGE, Lonpon. 
PARTICULARS AND DIMENSIONS OF BOILER. | 





(See Page 591. 


PRINCIPAL OBSERVATIONS—continued. 


Date: | Radiation Experiment: 
May 30, 1888. | Coal per hour necessary to maintain pressure ry | 7 aaa ih 6.2 lb. 
Place: i Per cent. of total coal used including ashes and clinker per hour... 13.4 per cent. 
. | 2 
Engineering Laboratory, University College, London. || ANALYSIS OF FURNACE GASES 
| z Wk . 
Type: | Analysis of Dry Furnace Gases: 
Locomotive ; no economiser. | ed Weight. 
1] Carbonic dioxide, CO, 7.9 per cent. 
Heating Surface: || A oxide, CO re a 99 
Total heating surface 228 sq. ft. || Oxygen, O sce - oa ” 
. sited ai || Nitrogen, I eS 
Firegrate: | 
Dimensions of firegrate ... 2ft. 4in. by 3 ft. 2 in. || PRINCIPAL RESULTS. 
Area of grate : . 7.48q. ft | Carbon: 
» airspaces ... dis ad 1.97 | P x 
Ratio of air space to area of grate mare 0.267 Per cent. weight of carbon to dry gases 215 
», total heating surface to grate surface 30.8 | airs 
Flues: Pounds of dry air per pound of conkem. s p. Ib. 
: . | coal... az e 
Kind of flues and direction of gases oe { —_ ae Seen boiler tubes, | " mn be pure and dry coal aa 42.2 ,, 
A | a furnace gases per pound of pure — dry coal ... re “a 
PRINCIPAL OBSERVATIONS. | Ratio of air used to air theoretically require 
Time: | | Temperature of Gases: 
Duration of trial 6 hrs, Rise in temperature of gases (from temperature air) . 477 deg. Fahr. 
Steam Pressure: | Gasthentoc Gubie: 
Mean steam pressure above atmosphere 85.3 Ib. Per cent. of carbon burnt to carbonic oxide 0 per cent. 
», absolute steam pressure 99.9 | 


7 


Temperature F 


Feed Water: 


Temperature of feed ‘ss 
Total feed water evaporated 


” 


ahr. corresponding to this pressure .. 


= per hour 


Coal and Ashes: 


Total coal put on grate 

drawn... ass rr ae Bee 
used, including ashes and clinker ... 
of ash and clinker in total coal used 

re moisture in fuel avs Be pee 
Total weight of pure and dry coal used per hour 


” 


” 
Per cent. 


Ratio of p penal yg and dry coal to ceal including ash, &e. 


Total coal used, including ash and clinker per hour 


»» weight of ash and clinker ... ase 


Stoking: 
Thickness of fires ... ae = ae 
Number of times each fire stoked per hour 
Temperature of Air: 
Temperature of air in boiler-house ; 


Pe outside house (not taken). 


Temperature of Gases : 
Temperature of furnace gases at base of chimney 


Draught : 
Chimney draught 


} Not taken. 


| Combustion: 


” ” 


86 deg. Fahr. 





2009 Ib. | ‘Transmission of Heat : 
535 5, | Thermal units per square foot of heating surface, total average... 1660 T. U. 
| Evaporation : 
= Ib. Pounds of water evaporated per pound of coal from feed tem- 
973” perature... sa a aed vee ad aa Ki aaa .23 Ib. 
ere Equivalent evaporation per pound of coal from and at 212 deg. 
ae wer eee. Se a eae eee 2 a ee er ln 
~~ 6 lb Equivalent evaporation per pound of coal pure and dry 8.99 ,, 
0.94 - a ag square foot of grate per hour ... a 
46.3 Ib Ba ‘“ ‘< “ total heating surface ... 1.72 ,, 
na Factor of evaporation bbs me aad 1.170 
15.3 ,, 
Balance Sheet. 
Heat Evolved. Per Cent. Heat Absorbed. Per Cent. 
o . Heat from pure and dry coal...| 100 | Heating and evaporating water 56.8 
78 deg. Fahr. | pe furnace gases dea 31.8 
| Evaporating moisture in coal ... 0.0 
Radiation .. ae ? 9.4 
l| | Heat in fire drawn a ae 0.4 
. 555 deg. Fahr. |; | Lost by imperfect combustion... 0.0 
| Unaccounted for ... " oa 1.6 
100 Total 100.0 


0.15 in. 


Pounds of coal burnt per square foot of grate surface per hour 


6.25 Ib. 
total heating 0.203 ,, 


” 








| 


| 





year each, tenable for two years, for pupils of public 
elementary schools ; four Mitchell scholarships of 
301. a year for two years, open to the scholars at 
the Cowper-street Middle Class School, and the 
Holl scholarship of 201. a year for two years, with 
free education, open to pupils of the following 
middle class schools : Cowper-street Middle Class 
School, United Westminster Schools, Bishopsgate 
Middle Class School for girls, and the Camden 
School for girls. 

The instruction in the laboratories and workshops 
is carried out upon very much the same plan, 
except its being of a more elementary character, as 
at the Central Institution. 

The plan of giving papers of instructions to the 
students descriptive of the different experiments 
which they have to perform, originally adopted by 
Professors Ayrton and Armstrong, is still carried 
on here, as at the Central Institution, and an 
example will be found below of one of these instruc- 
tion papers issued to students in Professor Perry’s 
mechanical laboratory : 

CITY AND GUILDS OF LONDON INSTITUTE, 
TECHNICAL COLLEGE, FINSBURY. 
MECHANICAL DEPARTMENT. 

Energy of a Rotating Body. 

The M of a flywheel or other rotating body is the 
number of foot-pounds of energy stored in when it makes 
one revolution per minute. The M of any rotating body 
can be found if its kinetic energy and speed of rotation 
are known, by dividing the energy in foot-pounds by the 
square of the number of revolutions it makes per minute. 
In the following experiments you are to determine the 
kinetic energy of the wheel and its speed at a certain 
instant, and from these data find the M of the flywheel. 

First Approximation.—Let a falling weight give energy 





to the wheel. Neglect, at present, the kinetic energy of 
the falling weight, and also the friction of the wheel and 
pulley. Hence, if a weight of W Ib. falls h feet whilst 
acting on the wheel, W x h foot-pounds of es. will be 
given to the wheel. To find the speed of the wheel at the 
instant the weight ceases to act on it, consider that the 
motion of the wheel is uniformly accelerated, that it 
starts at a speed 0 and reaches its highest speed in 
t — making 7! revolutions from starting to highest 
speed. 


2 | 
Its average velocity during these ¢ seconds is therefore 


1 ; 1 : 

ote revolutions per second, or ue revolutions per 
P P P . 1 x 

minute. Its highest speed n is twice this, or 2x xe 


revolutions per minute. Make eight or ten observations 
with different weights from 4 lb. to 56 Ib., and tabulate 
your results thus : 


‘Height fallen Highest Speed 


Wt acting, | through in of Wheel in Re- M of A a 
in lb. = W. Fests h, | Yolutions per =—. 
~"* | Minute = n. n 
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Find the mean of column 4, this gives the M of the 
flywheel with a first approximation of accuracy. 





Second Approximation.—Take account of the kinetic 
energy the falling weight possesses at. the instant it ceases | 
to act on the wheel. This must be subtracted from the | 
amount W x h, as it is not given up to the wheel. Make | 
eight or ten careful observations tn the sg but, if possible, | 
use different weights. Tabulate as in next columr. 
Observe that v in the fourth column is the velocity, in | 
feet per second, of the weight at the instant it is discon- | 


nected from the wheel. This is twice the mean velocity, 


which is * ft. per second. 


| 
| 
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Third Approximation.—In this case you will take into 
account the energy wasted by the friction of the fixed 
yulley. Make a series of observations to determine the 
connecting friction and load for that pulley, as in Ex- 
periment 3—in this case taking as the load on the pulley 
the resultant pressure on the axle, which is the resultant 
of the pulls in the cord on the two sides of the pulley. 
These two pulls may be taken as equal in amount—each 
equal to the weight on the cord—and their directions are 
at right angles. Hence if there are A lb. on the cord, the 
resultant load on the pulley is Ax ./2. By referring to 
the curve you can find the effect of friction corresponding 
to this load. Let it be wlb., then the M of the flywheel 
will be found from the equation 


(we -4 W *) (rw ")=M n?, 
g 


Tabulate neatly all the quantities observed, and give 
the mean of eight or ten values of M found as above. 

Fourth Approximation.—Suppose the above amount of 
energy given to the flywheel, now find the amount wasted 
by-frigtion at the pivots of the wheel. We may assume 
as nearly true that the same amount of energy is wasted 
in each revolution. Let the energy given to the wheel as 
calculated by method 3 be E foot-pounds, then if the 
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wheel makes m revolutions after the cord drops off before 
foot-pounds of energy are wasted at 


4 
m 
the pivots per revolution. But the wheel makes 7 re- 
volutions whilst the weight is acting on it, hence the 
amount of energy wasted at the pivots from starting to 
highest speed is ers LJ foot-pounds. This amount must 

mrn 

be subtracted from the energy calculated by method 3, 
and the result divided by the square of the highest speed 
will give the M of the flywheel very accurately. Tabu- 
late each set of observations separately and give the mean 
M obtained in each case. 

In this laboratory illustrations are given of the 
elementary laws of mechanics and of their applica- 
tions to machinery. 

It abounds in ingenious devices for making clear 
to the students not only the simpler, but also some of 
the more difficult mechanical principles which have 
to be mastered by the student of machinery. 

In addition to the ordinary work of a laboratory 
of mechanics, the students are here taught to test 
the heating power of fuel and the lubricating powers 
of different machine oils. 

The electrical laboratories were designed by Pro- 
fessor Ayrton, and the plan of arranging the appa- 
ratus required for each experiment upon a stand 
by itself, originally devised by Professor Ayrton, 
is still carried on there, as at the Central Institu- 
tion. 

These laboratories also contain many ingenious 
models and devices of Professor Thompson’s for 
the illustration of. different electrical phenomena. 
In the dynamo room there are examples of several 
types of dynamos which are driven either by steam 
power or by a gas engine, and it is furnished with 
all the necessary apparatus for dynamo testing. 

A considerable amount of attention is devoted in 
this department to the testing of are and incan- 
descent lamps of various kinds. 

One of the electrical laboratories is devoted to 
electro-plating, and is fitted with suitable dynamos, 
and provided with baths for plating with gold, 
silver, copper (both acid and alkaline), nickel, iron 
(acierage), and cobalt. It was here that Professor 
Thompson’s new process of plating with the latter 
metal, some specimens of which excited so much 
interest at one of last year’s conversaziones of the 
Royal Society, was worked out. 

The study of the electro-magnet, illustrated by 
means of models specially designed by Professor 
Thompson, is made a prominent feature throughout 
the elementary courses on electricity, the results of 
variation in the form and quality of the iron, and in 
the manner of winding the copper, being gone into 
very fully, as the professor looks upon a complete 
knowledge of the electro-magnet in all its forms and 
functions as the key to electrical engineering. 

Courses of practical lectures and laboratory de- 
monstrations on optical instruments are given from 
time to time. It has unfortunately been impossible 
hitherto, from want of room, to fit up an optical 
laboratory, but some practical laboratory work in 
this subject is nevertheless carried out in every 
session, the apparatus being set up in one or other 
of the electrical laboratories. 

Professor Thompson informs me that there is a 
great demand for this kind of work, as no pro- 
vision had been made before this for instructing 
those engaged in optical industries in the scientific 

vortion of their work. It seems a great pity that 
fimitations of space should prevent this demand 
from being adequately met, and it is to be hoped 
that the City Guilds will find the means of remedy- 
ing it. 

The college is lighted throughout by electricity, 
and the senior students obtain practical ex- 
perience of the management of the installation by 
taking charge, in groups which are changed every 
week, of the college installation. The general in- 
structions issued to each batch of students when 
their turn comes to take clarge ofthe lighting 
arrangements, are given below : 





coming to rest, 


City AND GuiLps or Lonpon Institute, TECHNICAL 
CoLieck, Finspury. 
General Instructions for Electrical Engineering Students 
in Charge of the College Lighting. 

The group in charge of the lighting will devote all the 
week, except while attending lectures, to the installation 
work ; and are required to look after all machines in the 
dynamo room, to trim the are lamp at the college entrance, 
and to keep a record of the life, &c., of the glow lamps ; 


being held responsible for the proper running of the lamps. 
Special instruction is given by the demonstrators and the 
engineer, who must also be consulted before making any 
alterations or repairs in the machinery. During the week, 
besides the ordinary work, each student should prepare 
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plans of the connections throughout the installation, take | 
notes and sketches of any novel points about the machines, 
switches, lamps, &c., and, if 8 a egg offers, make 
complete drawings of some special piece of the lighting 
apparatus. Electrical tests of the insulation resistance, 
&c., may sometimes be made, also measurements of the 
engine power, that portion of it transformed by the 
dynamo, and the corresponding light, &c., yielded. A 
complete report of the week’s work must be sent in to the 
senior demonstrator on the following Monday. Double 
the usual number of marks is given for this practical work 
when satisfactory. 


Work 1x Dynamo Room. 


Belts.—The first duty of the student on entering the 
dynamo room is to see that all belts in connection with 
the dynamos required for the lighting of the college and 
experimental purposes are in good working order ; that 
all joints, either lap or butt, are securely fastened, and 
that the stitching and rivets are sound. 

LInbricators.—All the machines are to be kept clean, in 
good running order, and the room tidy. The examination 
and cleaning of the machines must take place in the morn- 
ing after every run, so that all necessary repairs may be 
attended to, and the dynamos left fit and ready to be 
started at any time during the day. The lubricators 
should be kept supplied with oil, and if necessary the oil- 
cup caps unscrewed to allow the oil to descend so that the 
bearings are well oiled and undue heating prevented. 

Brushes and Commutator.—Special care and attention are 
required in cleaning, properly fitting, and adjusting the 
brushes on the commutator to prevent sparking. The com- 
mutator is cleaned with very fine emery cloth, and carefully 
wiped by a cloth very slightly moistened with clean oil to 
remove dust. The brushes should be trimmed and made 
to fit the commutator, touching all along it, all jagged edges 
or points filed off and loose wires brought into place. Set 
one pair of brushes, while the others are in position, exactly 
opposite them—this is shown in the Kapp dynamo by 
the centre punch marks. See that the springs of the brush- 
holders are not choked, and when the brushes are properly 








adjusted lift them off the commutator and clamp in that 
position. 





























When not running the machines are covered with the 


| cloths provided. 


Connections on Switchboard and wherever accessible 
should be examined to see that there are no loose wires, 
and that the circuits and instruments are all right. All 
instruments, connecting wires, tools, &c., are to be kept in 
cupboards in the dynamoroom. The various rooms should 
be switched off until the evening, or whenever light is' 
required, and the lamps therein inspected at frequent 
intervals during the evening. 

A Lamp Record or Log is kept in the book provided for 
the purpose in Room 23a, and _ the entries therein are to 
be made daily by the students in charge. At the end of 
the week, the total number of hours of running is recorded, 
and the lamps verified according to plan before giving up 
charge to the next group. 


Arc Lamp. 

To trim the lamp at the entrance door: If the carbons 
have burnt too short put in fresh ones ; these are cleaned 
with very fine emeryjcloth, and wiped with asoft cloth before 
being fixed in the lamp. The mechanism is kept clean 
and free from dust, and adjusted to work freely and well. 

When the dynamos are running for lighting the build- 
ing there must always be at least one student of the 
group in charge in constant attendance in the dynamo 
room. 

DIRECTIONS FOR STARTING THE DyNaAmo, 

Students are not allowed to put on any belts while the 
shafting is in motion. Caution is required in turning on 
the belts by the striking gear, firmly but gently, and 
— too suddenly, as it is hable to break the joints of the 

velting. 

Before starting see that the oil cups on the dynamos are 
replenished, the commutator wiped, and everything ready 
at the dynamo. Signal will be given from the engine- 
room by three distinct whistles, or signals on the bell. 
When the shafting, &c. . . . has got up sufficiently 
high speed, the clutch on the shafting is thrown into gear 
and the brushes lowered into their place on the com- 
mutator. Alterations in the load may sometimes produce 
sparking, which may be reduced or prevented by giving 
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the brushes proper lead. Should one 
brush spark more than the rest, screw 
it up a little. ; 
1e commutator of the arc light dy- 

namo should be occasionally touched 
with a trace of oil to reduce undue 
sparking. : é ; 

If any occasion should arise, owing 
to any accident among the dynamos, 
that 78 engine should be required to 
be stop quickly from the dynamo 
room, the student in charge must give 
one prolonged whistle or signal to the 
engine-room. 

Any accident must be at once re- 
ported to the demonstrators. 


DIRECTIONS FOR STOPPING THE 
DyNAMOs. 


Signal of three whistles or by electric 
bell is first given to the engine-room. 
In the case of machines lighting glow 
lamps the resistance in the shunt circuit 
is gradually increased by turning the 
handle until the lamps are a dull red. 
The belt may then be turned to the 
loose pulley, and when the machine 
has slowed sufficiently, the switch at 
top of the machine may be turned off 
and the brushes raised. This should 
always be done before the machine 


(For Description, see Page 596.) 
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has stopped [if there is any likelihood 
of the armature turning backwards. 
When the engine is stopped for the 
night, the machines should be wiped, 
and the covers put on. 


ErFictency oF Etecrric Licnt 
INSTALLATIONS. 

On one evening every week the 
students in charge of the lighting will 
take indicator diagrams of the steam 
engine running with different loads, 
and measurements will at the same 
time be made of the electrical power 
given out by the various dynamos, and 
the efficiencies of the dynamos and the 
lighting system obtained. 


It will be seen from these in- 
structions that the experience 
gained in this way is of the greatest 
value, and I am informed that 
the experiment has proved in every 
way satisfactory. 

During the current session the 
total number of students attend- 
ing lectures in electrical subjects 
alone, is 595; of whom 444 are 
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also receiving practical instruction in the electrical 
laboratories. 

The chemical department is carried on by Pro- 
fessor Meldola on much the same lines as those 
originally laid down by Professor Armstrong. 

In addition to the laboratories, which are similar 
to those which I have already dsscribed at the 
Central Institution, the college possesses a labora- 
tory devoted to operations in chemical industry. 
This laboratory is provided with steam-jacketted 
evaporating pans and other apparatus of such a size 
as to enable many of the processes of industrial 
chemistry to be carried out upon a practical scale. 

Professor Meldola carries on the system inaugu- 
rated by Professor Armstrong of rigidly eschewing 
the teaching of what goes by the name of qualita- 
tive analysis, or among the irreverent, test-tube 
chemistry. The students, like those at the Central 
Institution, learn to do quantitative work from the 
beginning, and no attempt is made to cram them 
prematurely with chemical theories and graphic 
formule, the study of these being reserved until 
after the students have done suflicient quantitative 
work to afford a solid experimental basis for the in- 
telligent study of chemical theories. The result is 
that the students acquire a knowledge of chemistry 
instead of merely acquiring a knack of talking semi- 
learnedly about it. 

In the evening class, in addition to the work in 
these three departments, special classes are held 
and workshop instruction given in : 

1. Cabinet-makers’ work, including the technical 
drawing required for the purpose. 

2. Carpentry and joinery. 

3. Metal plate work. 

4. Plumbers’ work. 

5. Bricklaying and brick cutting. 

6. Brickwork and masonry, including technical 
drawing. 

7. The getting out of builders’ quantities. 

There is also a supplementary course of arithmetic 
and mensuration. 

Admission to these trade classes has been for 
some years restricted to those employed in the 
associated trades. 

In the department of ‘‘ Applied Art” lectures are 
given upon inlaying and decorating furniture ; and 
in the studios instruction is given in drawing and 
decorative design, technical painting, including 
such subjects as fresco painting, painting on canvas, 
silk, satin, or cloth; in oil, encaustic or wax; paint- 
ing on furniture, panels, and metal grounds ; paint- 
ing on pottery ; and a decorating with wood 
stains, for cabinet work. Classes are also held for 
painting and modelling the human figure both 
nude and draped, and for modelling from casts, 
also from plants, flowers, and other objects of 
natural history, as well as from drawings and 
sketches. The principal studios are now lighted 
by electricity ; the are light, properly shielded to 
throw its beams upon the whitened ceiling, is em- 
ployed in the life modelling room. In the studio 
for painting from the living figure, incandescent 
lamps only are employed, a powerful group of 
lamps being concentrated above and in front of 
the figure , whilst over every easel there is a sepa- 
rate lamp with a special shade, enabling each 
student to direct the light upon his own canvas 
without producing cross-lights in the room. The 
room for technical painting is also lighted with 
incandescent lamps. These are the only public art 
studios in London where electric light has as yet 
been introduced. 

In conclusion I have to express my thanks to the 
principal, Professor 8. P. Thompson, and other 
members of the teaching staff for their kind assist- 
ance in obtaining every information about the work 
of the college. 
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MODERN FRENCH ARTILLERY. 
No. XLITI. 

Tue Canet System oF ARMOUR-CLAD Forts. 

Even of more obvious importance than armoured 
turrets on shipboard, are protected guns for coast 
defence, protected, that is to say, so as to be ina 
large measure defended against the formidable 
assault of heavy guns and high explosives. The 
costly and, for their time, highly etticient armour- 
clad forts by which some of our important harbours 
are sparsely defended, were the outcome of many 
long and costly experiments upon the best means of 
strengthening masonry and other permanent works, 
which it was evi lent could not withstand the attack 





of large and high velocity shells. But of late years 
a great revolution has taken place in the principles 
upon which such forts are constructed ; we have 
already seen the directions in which the St. Chamond 
Company are working. The well-known Gruson 
system in its latest modification, represents one 
of the most approved types of armoured forts. It 
may be well, before proceeding to describe the 
present practice of the Forges et Chantiers de la 
Mediterranée, to refer to the Schumann-Gruson 
system as it has been applied to the protection of 
a short 4.72-in. gun, 22 calibres in length. The 
conditions kept in view in designing this system 
are as follows : 

1. That the protection must insure the most 
perfect freedom of action to the gun, and at the 
same time be strong enough for the required 
purpose. 

2. That the necessary number of men must be 
kept as low as possible. 

3. That the construction must be light and easily 
movable and must work with the utmost ease. 
Complicated mechanism must at the same time be 
avoided. 

4. These conditions can only be fulfilled by re- 
ducing to the utmost the interior space ; but this 
can only be carried so far as not to interfere with 
the manipulation. 

Fig. 435 (page 594) is a section of a Schumann- 
Gruson fort ; the protecting shield moves up and 
down with the gun, rising into the firing position, 
and then falling to the closed position flush with 
the glacis, as shown in Fig. 436. In the section, 
A is the roof of the shield carried on a circular 
framing, to which is attached the belt of steel 
armour C, and the whole structure turns on a 
pivot, upon the column D that slides up and down 
E, the system being carried by the lever F, that 
turns on the bearing b. At the outer end of this 
lever, the weight G balances the mounting, and if 
the lever oscillates the turret rises and falls. It 
is only to fire the gun that the turret is lifted 
into the position shown in Fig. 435 ; the operation 
is performed as follows: The weight M, which is 
suspended by a wire rope, is wound up by a crank, 
the rope being coiled upon a drum. When it has 
been wound up, and a clutch released, the weight 
begins to sink, actuating the connecting-rod K 
attached to the lever F, which depresses the latter 
until it has attained its lowest position as shown, 
when it is arrested by a sliding bolt, and the whole 
combination is held. When the gun has been fired 
this locking bolt is withdrawn, and by the con- 
tinued descent of the weight M, the rod K begins 
to rise, bringing the lever with it and lowering the 
turret. The recoil due to firing throws the turret 
against the glacis ring, which is made of chilled 
cast iron, but it immediately swings back again on 
its pivot. The gun mounting consists of two 
wrought-iron sides B, with curved grooves in them, 
struck from the centre of the embrasure. The 
gun, supported by suitably formed blocks, rises 
and falls in these grooves, and the weight of the 
gun is balanced by the counterweignt Y that slides 
up and down the column D', the connection with 
the gun being made with wire ropes passing up 
the column, and attached to the end of the curved 
rack d on which the gun rests. A pinion d', 
actuated by the handwheel i, gears into this rack 
and alters its angle, which can be read on a 
graduated arc laid out on one of the frames B. 
For horizontal training, the gun, having been set 
to the required angle, is fixed by means of a hand- 
brake, and in this position the whole turret can be 
turned upon its central column. The ammunition 
is contained in compartments in the magazine or 
fixed part of the fort ; the accommodation shown 
is suflicient for 600 rounds; if more be required 
the depth of the magazine has to be increased. 
The weight of the shield including the glacis ring 
is about 52 tons; the time taken for raising and 
lowering the gun is two seconds for each operation, 
and five or six men are required for working the 
gun and service in the fort. Premature discharge is 
prevented by the firing rod being only free to act 
when the turret is above the level of the glacis ring. 

The Canet system of armoured forts, as deve- 
loped by the Forges et Chantiers de la Mediter- 
ranée, differs essentially from that of Schumann- 
Gruson, although the conditions to be fulfilled are 
sractically the same as laid down by French artil- 
erists. Such a turret must offer an efticient 
resistance to heavy projectiles, even when charged 
with melinite or other high explosives, and must not 





be injured by the recoil energy set up by the firing 





of its own guns ; it must present the smallest pos- 
sible surface as a target to hostile guns, and yet be of 
such dimensions as to admit of conveniently working 
the guns ; it must afford sufficient accommodation 
for the men, and liberal storage room for ammuni- 
tion. It is also necessary that all operations of 
horizontal and vertical training, loading, &c., should 
be performed very rapidly, and that if one gun be 
disabled, another should be ready to take its place. 
Besides these general conditions there are other 
considerations of a more detailed nature, but of 
vital importance. It is absolutely necessary that 
the gun should be quite independent of the 
turret, in order that the former should be un- 
affected by any injury inflicted on the latter. While 
providing etticiently against the violent effect of 
recoil, it is entirely undesirable that recoil should be 
prevented. The reaction ofthe powder gases is so con- 
siderable that any arrangement for resisting it would 
be absorbed by the structure of the turret, and expose 
it to all sorts of dangerous strains, which sooner or 
later must seriously damage the structure. It is, 
therefore, necessary to adopt such an arrangement 
that the recoil may be gradually absorbed. Theturret 
must be adapted for indirect, as well as for direct 
training of the gun, in order that its greatest 
usefulness may be developed, as the conditions of 
an engagement may call for either mode of training. 
Firing the guns will be done preferably by elec- 
tricity, but if desired this must also be possible by 
a percussion fuze, in the event of any damage being 
done to the electrical firing device. In order to 
obtain the greatest rapidity and a maximum degree 
of accuracy, it is necessary to be able to load the gun 
at any time, and in any position, while at the same 
time the turret must be capable of a continuous rotat- 
ing motion. The size of embrasures must be reduced 
to the smallest possible dimensions, while the 
framing of the turret must combine the greatest 
amount of strength and simplicity of construction ; 
its form must of necessity leave, behind the gui, 
suflicient room for the men to perform all the neces- 
sary operations connected with its working. The 
appliances for controlling the recoil must be of 
such a nature as tobe self-contained, and nof 
show any serious strain upon the structure of the 
turret. In view of the limited space available in a 
turret it is advisable to avoid the adoption of com- 
plicated machinery as far as possible; for this 
reason it is preferable to adopt mechanical appliances 
for moving projectiles, loading, &c., instead of the 
more perfect hydraulic machinery employed with 
advantage under favourable conditions. 

The following description and the illustrations on 
page 595 will show the manner in which the Forges 
et Chantiers dela Mediterranée, under the advice of 
M. Canet, have attempted to fulfil their various 
conditions just enumerated. Figs. 437 and 438 are 
sections, and Fig. 439 is a plan of an armour-pro- 
tected fort or emplacement for two heavy guns. The 
plan is circular, and a masonry lined pit is sunk to 
a sufticient depth to provide a useful basement below 
the gun platform ;. the basement communicates, 
by means of a covered way, with a magazine, or 
another part of the fortification. At the level of . 
the top of the basement the pit is made of an 
enlarged diameter and lined with masonry up 
to the underside of the foundation for the glacis. 
The pit formed in the manner indicated is protected 
with a shield in the way shown in the illustrations, 
Figs. 437 and 438. This shield is constructed 
either of wrought iron or of a special steel that is 
adapted to resist the shock from projectiles ; the 
shield has the form of a truncated cone, the 
diameter at the base being about 18 ft. ; the top 
of this cone is closed with a roof which is firmly 
secured to the sides. All the joints between the 
various parts are made with mortises and dove- 
tails, the use of bolts being entirely avoided ; all 
the joints are filled in with melted lead. In the 
sides of the cone are made two embrasures of very 
small dimensions ; these are each of them protected 
by a shield that extends as far as the length of the 
gun. The conical form adopted has the advantage 
of giving more free space around the sides of the 
fort, and the angle offered by this form to shell fire 
is greater than that given by a spherical dome, 
although the latter form is sometimes preferable. 
The interior of the turret consists of a chamber 
divided into two stories separated by the moving 
platform, and the depth of which is about 14ft. below 
the ground level. The turret is entirely surrounded 
byanenvelopeof sheet iron that is buried in the mass 
of béton, of which the body of the fort consists, 
beneath the ground level. By this arrangement all 
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costly masonry foundations are avoided. In order 
to instal a turret of this kind it is only necessary to 
excavate the ground to a larger diameter than that 
of the plate iron shell, and when the latter is set in 
place within the excavation thus formed, to fill the 
free space outside with the béton ; in this manner 
the work of constructing the fort can be carried 
forward with great rapidity. The iron envelope 
has the further advantage that if the béton is 
broken or loosened by the effect of firing, it holds 
it together and prevents the interior of the turret 
from becoming uninhabitable. Communication with 
the magazines or with other forts is secured by 
means of covered ways, so that no ammunition 
except that for immediate requirements is stored 
in the turret. At the upper part of the mass of 
béton are moored by strong anchor rods, steel 
plates which are intended to protect a space 
around the fort; projectiles striking against this 
slope, ricochet, but do not break the plates if the 
latter are made thick enough. It is, moreover, 
evident that in certain cases, as, for example, when 
a sufficient thickness of béton cannot be given, that 
an external armour-belt can be constructed ; these 
may be made of cast iron provided that they are 
sunk into the ground deep enough to protect the 
béton from being destroyed. The internal fittings 
of the fort consist of a solid platform of iron plate 
stiffened with angle iron, on which a circular girder 
rests, carrying the roof. In this platform is an 
opening forming the mouth of a tube up which the 
ammunition is passed. The platform rests on a 
roller ring, the roller travelling on a circular rail 
which is rivetted to the plate-iron envelope of the 
turret. By this arrangement the friction is reduced 
to a very small amount, and the weight is divided 
over a great number of points. One of the special 
points to which M. Canet has directed his attention 
in the design of this fort is to close as completely 
as possible, by iron plates, those parts in which the 
men working the turret may be exposed to the 
noxious gases from shells charged with high ex- 
plosives. 

The armament consists of two 15-centimetre guns 
fixed parallel to each other, symmetrically on each 
side of the axis of the turret, and mounted on 
independent carriages. The upper carriage slides 
on an underframe on which are placed the brake 
cylinders, and draw with it the piston-rods when 
recoil takes place. On the lower part are placed 
several rows of Belleville springs that take their 
abutment on the cross-frame of the under carriage ; 
these springs, which are compressed during recoil, 
bring the gun into firing position. By the arrange- 
ment adopted, the strain due to recoil is chiefly 
absorbed by the brake, and no strain is thrown on 
the armoured part of the structure or on its 
framing. The rest of the shock is transmitted by 
a strong sliding frame secured to the under car- 
riage, to a stop formed of plates and angle irons, 
strongly bolted to the platform, and which carries 
a circular slide, the centre of which is the point 
around which the gun rotates; the platform is 
strengthened at this point by heavy beams. In 
order to reduce to a minimum the size of the em- 
brasures, the centre of rotation of the gun is placed 
at the muzzle, so that all the enlargement necessary 
for training in elevation is made inside the shield. 
On the circular girder is attached a lever termi- 
nating at the other end by a slide in which is 
mounted a roller fixed on the underframe. To the 
lever is attached a rod connected by a pivot to the 
forward part of the underframe. When the gun is 
shifted by elevating it, the roller just mentioned 
moves in the slide on the lever, and lowers or 
raises it, at the same time moving the connecting- 
rod and with it the front of the under carriage. 
The form of the slide, and the dimensions of the 
lever, are such that the point where the rod is 
attached to the underframe describes the are of a 
circle, the centre of which coincides with the slide 
of the abutment, and the rotation of the gun is 
produced around a point in the mouth of the em- 
brasure. Both guns are balanced by counter- 
weights, and training in direction is effected by 
means of cranks placed on the inside of the fort ; 
these act on a shaft at the end of which is a pinion 
gearing into a toothed ring fixed to the side of the 
turret. Or in place of this gear hydraulic presses 
can be substituted if desired. All the arrange- 
ments for manceuvring the guns and the turret 
are placed above the platform, so that they are 
within easy reach of the man in charge. 

The ammunition is passed up through the central 
tube which moves with the turning platform ; pro- 





jectiles and cartridges are brought by a hand winch 
to the breech of the gun; the tube is always in 
communication with the covered way, so that no 
delay can take place in loading whatever may be 
the position of the gun. Fourteen men are sufli- 
cient to work the fort, handle the guns, and supply 
the ammunition. 

In other and more important armoured forts de- 
signed by M. Canet, guns of the largest calibres can 
be mounted, and steel protecting plates 18 in. thick 
are employed ; the arrangements of these forts are 
somewhat analogous to that of naval turrets. 
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Minutes of the Proceedings of the Institution of Civil 
Enginecrs, with other Selected and Abstracted Papers. 
Vol. CI. Edited by James Forrest, Assoc. Inst. C.E., 
Secretary. Published by the Institution. London, 1890. 

Tue hundred and first volume cf the Proceedings 

of the Institution of Civil Engineers is even more 

interesting than these valuable volumes usually 
are. The two first papers in particular will be 
eagerly read by engineers, as they describe two of 

the deepest bridge foundations in the world, viz , 

those for the Hawkesbury Bridge in Australia 

and for the Dufferin Bridge in India. So much 
has appeared at various times about the Hawkes- 
bury Bridge that it will be unnecessary to say much 
here ; we shall, therefore, content ourselves with 
reminding our readers that the bridge was designed 
with seven main spans of 416 ft. each, carried on 

piers which had to be sunk through river mud to a 

depth of from 60 ft. to 162 ft. below low water. 

The latter depth is the deepest bridge foundation 

in the world. The Dufferin Bridge is a work of 

fully equal importance, though the spans are 
somewhat smaller, there being seven of 356 ft. 
each and nine of 114 ft. each. The main piers of 
this bridge have been carried to an average depth 
of 102.17 ft. below low water, the maximum being 
141 ft. below low water. In each of these bridges 
the depths were beyond what could be reached by 
the pneumatic process, and a new problem in the 
matter of foundations had thus to be tackled. The 
solution in each case was the same, namely, a modi- 
fication of the old Indian well system. Caissons 
were constructed of a rectangular section with 
rounded ends in the case of the Hawkesbury Bridge 
and of an elliptical section in case of the other. 

These caissons were provided with cutting edges, 

and had three dredging pockets through which 

material could be removed from the bottom of the 
caisson. In the case of the Hawkesbury Bridge 
the caissons measured 52 ft. by 24 ft., tapering to 

48 ft. by 20 ft. in a distance of 20 ft. This bell- 

mouthing proved a great source of trouble in the 

sinking, as it made it much more difticult to guide 
the caisson. At Hawkesbury the whole caisson was 
of iron, which was filled in with concrete when the 
proper depth was reached, but at the Dufferin 

Bridge only the bottom 26 ft. were of this material, 

the walls being continued in brickwork set in cement 

above this height. In this case the caisson mea- 
sured 28 ft. by 65 ft. 

The third of the three bridge papers in the pre- 
sent volume is by Mr. G. E. W. Cruttwell, 
M.1.C.E., and describes the new Blackfriars Bridge 
of the London, Chatham, and Dover Railway. 
This last, however, was a thoroughly straightfor- 
ward piece of work, containing no particularly re- 
markable features. In this case the superstructure 
is the most interesting part of the work. It consists 
of five wrought-iron arched ribs of spans ranging 
from 175 ft. to 185 ft. The ribs are hinged at the 
abutments where they bear on wrought-iron pins 
8 in. in diameter. This plan considerably reduces 
the labour of calculation, and has other advantages, 
though it involves a theoretical waste of material. 
The arches are continuous at the crown. 

In the discussion which followed the reading of 
the papers, exception was taken to the tapering of 
the Hawkesbury caissons, several speakers stating 
that previous experience had shown this to be dis- 
advantageous. In reply, however, it was stated 
that this was well known to the designers of the 
bridge, who, however, preferred to accept the risks 
contingent on the plan rather than face the chance 
of the caisson sticking by skin friction, but it is 
improbable that they would do this again. Another 
point brought forward was the desirability of having 
in future more than three dredging pockets, as 
considerable trouble was caused by one or two of 
the caissons tilting transversely, and as all three 








pockets were in the centre line this tendency could 
not be counteracted by dredging the material from 
under the high end of the caisson. At the Pough- 
keepsie Bridge the caissons had twelve dredging 
pockets, and in that case no trouble was experienced 
in sinking the caissons to their true positions. In 
both the Dufferin and Hawkesbury Bridge the con- 
tractors must consider themselves very lucky, as 
had, by any chance, a big tree been found in the 
silt underneath the cutting edge of the caisson, 
their difficulties in getting the caisson down to place 
would have been enormously increased, as the 
depth of water was too great for there to be much 
chance of setting the matter right by means of 
divers. 

Sir Benjamin Baker gave during the discussion a 
very interesting account of the method of manufac- 
turing the eye-bar heads for the Hawkesbury 
Bridge at the works of the Union Bridge Company. 
These bars were 8 in. wide by 2 in. thick, and 40 ft. 
long, and were rolled in Scotland. In spite of this 
it was found advantageous to take them to America 
to have the eyes formed. The method adopted was 
very simple. The ends of six bars were put in a fur- 
nace and heated up toa forging heat for a length of 
about 4 ft. Each bar was removed successively and 
slipped into a machine, where it was gripped by its 
edges, whilst the hot end was upset by a plunger 
into a die, formed of a bottom mould shaped to the 
width and rear curves of the head, and a top 
movable die held down by steam pressure. The 
rammer was pushed forward by steam pressure, the 
load required being only 180 tons. The heads thus 
formed were 18 in. wide, so that the bar had to be 
upset 10 in., which was done as easily as possible. 
The success of the process turns on the use of the 
top movable die, which allows the bar to thicken 
during the process. The head is finally forged down 
to shape under a steam hammer, and the pin-hole 
punched out. The steel of which these links were 
formed was remarkably good. Tests on a complete 
eye-bar gave a breaking strength of 294 tons per 
square inch, with an elongation of 37 per cent. on 
& in. and of 25 percent on the whole length of the 

r. 

The next paper in the volume is by Mr. James 
Price, Jun., and describes the Lough Erne Drainage 
Works. An abstract of this paper has already 
appeared in our columns (see ENGINEERING, vol. 
xlix., page 461). In opening the discussion 
on the paper, Mr. James Price, Sen., who de- 
signed the works, described an ingenious method 
he had been experimenting with for getting the 
mean velocity of a vertical section of a river. A 
ball, about 8 in. in diameter was weighted so as just 
to float and attached by a slight thread to an end- 
less cord passing through a pulley attached to a 
heavy weight lying on the bottom of the channel. 
On releasing the string the ball rises to the surface, 
and the distance it has moved away from its 
anchorage is of course a function of the velocities 
along the vertical plane in which it rises. Mr. 
Price states that the motion of the ball soon 
becomes uniform, but he has not yet ascertained 
exactly the period required for this. Should the 
method prove workable, it will be an extremely 
valuable addition to the older plans, all of which 
are much more troublesome to use. 

Following Mr. Price’s paper is one by Mr. John 
Robinson, M.Inst. C.E., on ‘‘The Barry Dock 
Works, including the Hydraulic Machinery and the 
Mode of Tipping Coal.” These works comprise a 
tidal basin of 7 acres area, a dock of 73 acres area, 
and a timber pond of 24acres. The depth of water 
over the entrance sills is 29.3 ft. at high water 
ordinary neap tides, and 37.7 ft. at high water ordi- 
nary spring tides, The entrance is 80 ft. wide, and 
is closed by wrought-iron gates. The coal-tipping 
arrangements are very complete, but for particulars 
of them we must refer to the paper itself. 

The selected papers included in this volume are 
exceptionally interesting. Amongst them we must 
particularly mention two by Mr. Wilfred Airy, 
B.A., M.1.C.E. The first of these is ‘‘ On the 
Action of Quicksands.” Such sands swallow up 
bodies which are quite capable of floating in water. 
Mr. Airy explains this fact as follows : Take a rect- 
angular box floating on water. Its buoyancy is due 
solely to the pressure on its kottom, and if this be 
removed wholly or partially removed by preventing 
the water reaching the bottom, the box will sink. 
When a vessel comes upon a quicksand, her 
bottom is partially protected by the sand from 
the water pressure, and she will not float till 
the water has risen considerably higher than 
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the usual flotation level of the vessel. Mr. | way a circuit of about 14 miles in length in Green- 
Airy has madea number of experiments which are wich Park, the average length of sight being 341 ft. 
fully described in his paper and completely support The same circuit was finally carefully chained and 
his views on the matter as given above. Mr. Airy’s levelled in the usual way, with the result that the 
second paper deals with the ‘ Probable Error of | probable error of the first method of surveying was 
Surveying by Vertical Angles.” The method of sur- | found to be 3.64 ft. per mile in length and .33 ft. in 
veying dealt with consists in determining the dis- | level. : 

tances and levels of points by pairs of vertical angles; Another valuable paper is supplied by Mr. 
to known heights on a staff held vertically. The| Bizgart, late of the Forth Bridge works. This 
only instruments required are an ordinary theodolite, | paper contains an account of a number of experi- 
and a staff with two or three well-defined divisions | ments on wire ropes carried out at the bridge. 
on it at known distances apart. Two observations, |The most interesting of these experiments were 
one to the lower mark on the staffand the second to made by running lengths of the rope over pul- 
an upper mark, will then give all the data required leys of different diameters till the rope failed. 
for determining the distance and difference of level Failure always arose from individual wires break- 
between the two points. The work can be done ing one by one. In no case were the outside wires 
with an ordinary 5-in. theodolite and very long badly worn. The results of the experiments are 
sights can be taken. Mr, Airy surveyed in this given in a set of tables added to the paper as an 
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appendix, but we cannot reproduce them here. 
From his experiments Mr. Biggart concludes that an 
1j-in. flexible rope, working over ordinary pulley 
blocks, should be made of ungalvanised steel wire 
of about 20 B.W.G., with a tensional strength of 
80 tons per square inch. 

Mr. A. E. Young, Stud. Inst. C.E., contributes 
a paper ‘On the Deflection of Spiral Springs.” 
This paper contains a very complete mathematical 
investigation of the subject, principally by means 
of the method of work, a method which is less 
known in this country than its merits deserve. The 
paper also contains an account of a number of 
experiments on a volute buffer spring. These 
experiments are principally remarkable as showing 
the high working stresses adopted in springs of this 





type. It would appear that the torsional shears at 


the mid points of the longer sides of the rectangular 
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strip from which the spring was wound, range in 
ordinary working to as much as 40 tons per square 
inch, and possibly to even higher values. The 
appendix to the paper contains a number of simple 
approximate formulas for springs of various types, 
deduced from the more complicated and exact for- 
mulas by neglecting quantities which are small in 
comparison with others occurring in the same for- 
mula. 

Other papers in the same section are: ‘‘Con- 
crete Quarters for Native Clerks, Guards, and 
Menial Staff on Indian Railways,” by Thomas Ker, 
M. Inst. C.E,; ‘‘The Reclamation of Lake Aboukir,” 
by H. G. Sheppard, Assoc. M.I.C.E. ; ‘‘The Cal- 
liope Graving Dock, Auckland, N.Z.,” by J. H. 
Swainson, A.M.I.C.E. ; ‘‘ Artesian Wells in South 
Lincolnshire,’ by J. C. Gill, A.M.I.C.E.; and 
‘* Notes on a Short Method of Distributing Trian- 
gulation Errors,” by A. E. Wackrill, A.M.I.C.E. 
The volume concludes with the usual obituary and 
a selection of abstracts from foreign engineering 
and scientific journals. 


BOOKS RECEIVED. 

The Art of Electrolytic Separation of Metals, &c., Theo- 
retical and Practical. By G. Gore, LL.D., F.R.S. 
London: The Electrician Printing and Publishing Com- 
pany, Limited. 

Magnetism and Electricity; A Class Book for the Ele- 
mentary Stage of the Science and Art Department. By 
J. Spencer, B. Sc. (Lond.). London: Percival and Co. 

Practical Inorganic Chemistry: Analysis and Sketches. 
A Class Book for the Elementary Stage of the Science 
and Art Departments. By Eprnezer J. Cox, F.C.S. 
London: Percival and Co. 

Asbestos ; its Properties, Occurrence and Uses. By ROBERT 
H. Jones. London: Crosby Lockwood and Son. 

Manual of Logarithms. By G. F. Marruews, B.A. 

mdon: Macmillan and Co. 

Chemical Arithmetic. Part I. A Collection of Tables, 
Mathematical, Chemical, and Physical, for the Use of 
Chemists and others. By W. Dirrmar, LL.D., F.R.SS. 
Lond. and Edin. Glasgow: William Hodge and Co. 

Descriptive Geometry. By T. H. Eactes, M.A. London, 
New York, and Melbourne: Walter Scott. 

Manual of Assaying Gold, Silver, Copper, and Lead Ores. 
By WaAtrTEeR tn Brown, B.Sc. Revised, corrected, 
and considerably enlarged, and with A Chapter on the 
Assaying of Fuel, by A. B. Grirrirus, Ph. D., F.R.S. 
(Edin. ). mdon: William Heinemann. 

Permanent ans for English Engineers. By Major 
J. F, Lewis, R.E. Chatham: Published by the Royal 
Engineers’ Institute. 

Fortifeation : Its Past Achievements, Recent Development, 
and Future Progress. By Major G. SYDENHAM CLARKE, 





C.M.G., Royal Engineers. With 56 Illustrations. 
London: John Murray. 

Deutscher Schlosser-und-Schmeide Kalender, 1891. He- 
rausgegeben von AFRICH R. MaAERz. Dresden: Gerhard 
Kiihtmann. 

Kalender fiir Maschinen Ingenieure, 1891. Herausgegeben 
von WILHELM HEINRICH UnLAND. Siebzehnler Jarh- 
gung. In zwei Theilen. Dresden: Gerhard Kiiht- 
mann. 

Metal Turning. By 
Illustrated with Kighty-one Engravings. 
Whittaker and Co. 

Surveying and Levelling Instruments Theoretically and 
Practically Described. By WitutamM Forp STan.ey. 
London and New York: E. and F. N. Spon. 

Barker’s Facts and Figures for 1891. Edited by THomas 
P. Wuittaker. London and New York: F. Warne 
and Co. [Price 1s.] 

A Digest of the Law and Practice of Letters Patent for 
Inventions. Second Edition. By CiemEentT Hicerne, 
Q.C., and G. Epwarpes Jones. London: William 
Clowes and Sons, Limited. 


A ForeMAN PATTERN MAKER. 
London: 








DUPLEX WHEEL LATHE. 

WE illustrate on the present page a 5 ft. 6 in. 
duplex wheel lathe, constructed by Messrs. A. Earn- 
shaw and Sons, of Crown Works, Booth Town, 
Halifax. The spindles are of cast iron; the front 
bearing is 14 in. in diameter, and 14 in. long. ; the 
back bearing is 9 in. in diameter, and 9 in. long. The 
two spindles are the same diameter, and each is fitted 
in cast-iron bearings. The face plates are 5 ft. 9 in. in 
diameter; one face plate is fitted with four jaws 
movable by screw. The four-speed cone pulley is 
26 in. in diameter at the largest part, and 114 in. in 
diameter at the smallest part ; each speed is 54 in. wide. 
The gear wheels are 1 in. pitch by 4? in. wide. Each 
headstock can be worked ieloenhindl the fast-head- 
stock has a quick speed internal gear wheel. The 
widest part of the bed is 6 ft. 64in.; the length 
between centres is 8 ft. The main shaft that runs up 
the centre of bed is 54 in. in diameter ; the saddles are 
moved to and from the headstocks by pinching bar, 
while the loose headstock is moved in and out by 
screw. There are four compound slide rests fed from 
the bottom by quadrant and chain wheels; the chains 
are interchangeable from the back rest to the front rest 
and the feed is adjustable. The weight of the lathe is 
14 tons 4 cwt. 





EXTENSION OF FAIRFIELD WORKS. 
(Continued from page 486.) 
HAvING in our previous articles dealt with the 
engine works of the Fairfield Company, we propose 
now to refer to the extensive improvements which have 








been made in the internal arrangements of the a 
building yard, where several additions have been made 
to plant in the form of valuable machines, but before 
describing these in detail reference may be made to the 
general arrangement of the works. They are situated 
on the south bank of the River Clyde, two miles from 
the centre of Glasgow. On the opposite page we give a 
planof the works( Fig. 36), and accompanying itare cross- 
sections of the principal groups of buildings. These 
give some idea of the location of the various depart- 
ments of the extensive works, covering as they do an 
area of 70 acres, and comprising shipyard, boiler works, 
engine works, and tidal basin. The engine works, 
and the new boiler works which we have already de- 
scribed, are situated in the south-west of the establish- 
ment, convenient to the dock. The department is 
entirely independent from the yard, Mr. Andrew Laing 
being manager with a competent staff under him. 
There are, too, all the auxiliary shops—pattern- 
makers, smiths, coppersmiths, brass finishers, &c., 
and as we pointed out in our previous articles the 

lant is so arranged that the work passes successively 
| moe one machine to the other. 

Entering the zee from the public road, and pass- 
ing the new offices, which are to the left, with a 
main frontage to the road, the first department met 
with is the ironworkers’ shed, while the space in 
front is used for discharging from railway wagons and 
storing steel angles and plates. Much of the marking 
templates is done here. Adjoining, as is shown on the 

lan, is a group of buildings where coppersmith work, 
Boatbuilding, &c., are carried on. The brass finishing 
and brass founding shops and smithy are on the east 
boundary of the yard, and here also manganese bronze 

ropellers are cast. In a large brick shed along the 
ront of the building berths are the furnaces and 
frame-bending floors, and the shipyard machines, of 
which more will be said later, while at the further 
end near the fitting-out basin is the wood-working 
department. 

The larger buildings and those with heavy ma- 
chinery are of brick, with slate roofing, supported on 
cast-iron columns. We give sections of the buildings 
showing the general arrangement of the roofing and 
the galleries. RS is the engine works, new boiler 
works, blacksmiths’, and turning shops, A Band CD 
the wood-working department, E F and I K the ship- 
plate machinery shed, LM the plate-bending shed, 
and GH the brass-finishing department. It is hardly 
necessary to state that in these various buildings the 
most modern and efficient machinery is to be found at 
work, and lately many additions have been made on 
the recommendation of Mr. R. Saxton White, the 
manager of the shipyard. 

These additions have been made with the view of 
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increasing the producing power of the works, which 
in past years has been very great, whether regard be 
had to the aggregate measurement of the vessels com- 

leted or to their individual size, power, and speed. 

ut probably what weighed most with the manage- 
ment in authorising the expenditure was the certainty 
that the improvements would enable the company to 
more than maintain their world-wide reputation for 
the production in the shortest possible time of vessels 
of the highest class in respect of strength, speed, and 
elegance of internal decoration, although it might 
have been thought that in producing the Normannia, 
recently illustrated and described by us*—a vessel 


520 ft. long, 57 ft. 6 in. beam, and 38 ft. depth, and | 
of 8500 tons gross register — within the unprece- | 


dentedly short time of twelve months, further ag 4 
ment in this direction could hardly be looked for. It 
is creditable, therefore, to those now at the head of 
affairs that, instead of being content with past achieve- 


The new office buildings extend along the Govan 
and Renfrew-road, 335 ft. westwards from the main 
entrance to the yard. The buildings, which are in the 
Italian style of architecture, and constructed of red 
‘sandstone, form a picturesque and imposing group, 
especially as seen from the east where the —— 
opens up a view of the end with a neatly designed 
tower at the north-east corner. The general appear- 
ance of the building will be gathered from the elevation 
(Fig. 37) given on page 599, while of the principal 
facade we give a perspective view (Fig. 38) from a 
sketch prepared by the architects, Messrs. John 
Honeyman and Keppie, Glasgow, showing the de- 
tails of the mouldings and sculpture. The central en- 
trance and portico is the principal architectural 
feature. There is a et basement, over which 
are fluted Corinthian columns, surmounted by a 
— The doorway is within an arch, the 
‘tympanum of which is enriched with figure sculpture. 
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ments, they are ee + the eae pr machinery, 
specially adapted for dealing satisfactorily with the 
largest plates which, by the enterprise of the steel- 
makers, they are now enabled to work into the hulls 
of vessels for the mercantile marine, The whole of 
the machinery sheds have been re-arranged, old and 
obsolete tools removed and replaced by modern tools 
capable of dealing with shell plates up to 32 ft. long, 
with proportionate increase of bre: dth and thickness. 
It may therefore be assumed that the energy and the 
desire to accomplish the best work, which have always 
characterised the establishment, will not be lessened 
under the present régime. 

In dealing in detail with the improvements and 
additions, attention is first attracted to the new offices, 
These have been carried out under the personal direc- 
tion and supervision of Mr. Richard Barnwell, the 
managing director, who, recognising the great import- 
ance of effective organisation in the administration, 
considered that this would be more possible of realisa- 
tion with the offices of all departments in one building, 
and not, as hitherto, in separate buildings connected 
only by telephone. 





* See pages 247, 321, and 365 ante. 


On each side of the doorway are pedestals of elliptical 
lan supporting figures of workmen allegorical of the 
industries of engineering and shipbuilding. 

The principal staircase occupies the centre of the 
building, and is lighted by a large window. From 
this vestibule a corridor extends westward to the 
board room, giving access on the right to the room of 
Mr. White, chief of the shipbuilding department, the 
apartments of the managing director, Mr. Barnwell, his 
private secretary and clerks; and on the left to the 
room of Mr. Laing, chief of the engineering depart- 
ment, while further west on the same side are the 
luncheon room and director’s private luncheon room, 
communicating with the board room, which is a large 
and neatly finished apartment. A large amount of 
safe accommodation is provided, and suitable lava- 
tories, and, by telegraph, telephone, bells, and speak- 
ing tubes, every facility is afforded for rapid and 
convenient communication. 

The drawing offices are on the first floor, and are 
reached by staircases in the towers at each end of the 
building entering from the yard. They are also acces- 
sible from the main staircase. The drawing office of the 
shipbuilding department is on the right, with a large 
|model room at the east end, a private calculating 





room at the west end, and a fireproof room for 
drawings. The office of the engineering department 
is similarly arranged to the west of the staircase, 
having a private room and fireproof room at the one 
end and a tracing room at the other. The space 
behind the portico, on the second floor of the central 
portion of the building, extending across the whole 
width of the building, _* a glass roof, and is fitted up 
with the appliances for photographic purposes. 

At the east end of the buildings, adjoining the yard 
entrance, is the gatehouse and weighing office, and 
the general entrance for clerks, whose offices are to 
the back of the building. Between this entrance, 
seen to the right on the elevation, and the centre of 
the block, there is a waiting room, cashier’s office 
and private room, bookkeepers’ room, with an area 
of over 2500 superficial feet, and rooms for the sub- 
managers of both the shipbuilding and engineering 
departments. 

he principal machine tools added recently are in 
the machine shed, and of these one of the more 
interesting is a set of plate-flattening rolls. We 
give an engraving (Fig. 39), and longitudinal and 
cross-sections (Figs. 40 and 41) on page 606. Although 
this class of machine, commonly called a mangle, is in 
“acento use for dealing with thin plates forming deck- 
ouses, &c., we do not remember having seen a set of 
flattening rolls of the magnitude of this machine, which 
is capable of thoroughly flattening steel plates up to 8 ft. 
broad and 14 in. thick, and, of course, of unlimited 
length. The principal feature of this machine, apart 
from its great strength, is that whereas it is usual to 
have in the smaller machines seven rollers, five rollers 
have been adopted in this large machine, and thick 
plates, which, before passing through the machine, 
may have all sorts of buckles, come out perfectly 
straight and ready to be fitted on the ship. The 
general arrangement of the machine may be appre- 
ciated from our engravings. This machine was made 
by Messrs. Craig and Donald, Johnstone, 


(To be continue.) 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on 
November 14, 1890, Professor W. E. Ayrton, F.R.S., 
President, in the chair, the following communications 
were made : 

“On Certain Relations Existing amongst the Refractive 
Indices of the Chemical Elements,” by the Rev. T. Pelham 
Dale, M.A. The first part of the paper corroborates the 
results announced in a communication made in May, 
1889, on the same subject, and says that as far as experi- 
mental data are forthcoming, the refraction (u—1) divided 
by the vapour density (d), is equal to a constant mul- 
tiplied by some integer. Several metals, whose refractions 
have since been determined, conform to this law. On 
examining the relation between molecular weight (M) and 
refraction, similar conclusions are arrived at, for to a fair 

egree of approximation the ratio M/u—1 is a constant 

a simple multiple of this constant. 

The question as to how far the relation »—1/d=C holds 
ood for the same element in the three states of vapour, 
iquid and solid, has been examined as far as data exist 

for this purpose. The resulting numbers are not identical, 
but some of the data themselves are doubtful. 

Another relation is between the molecular distances (h) 
(see Proceedings of the Physical Society, vol. iv., page 
167), and the atomic weight (a) of the elements, h being 
nearly proportional to /a. In the case of selenium, 
sulphur, and phosphorus; the agreement is close, but for 
bromine, chlorine, and carbon, not so good. 

A fifth relation appears to exist between the upper 
limit of refraction and the line spectra of elements. For 
example, the upper limit of refraction for selenium occurs 
at wave length 5295.7, whilst its spectrum exhibits a re- 
markable series of strong lines about this wave length. 
A similar relation apparently holds with sulphur, phos- 
— and bromine. Gold also showsa series of strong 

ines about C, in the vicinity of which the metal has the 
greatest reflective power. 

The author finds that selenium polarises and reflects 
nearly all the light that falls on it at a large angle, and 
er that it may be used in polariscopes. 

e has also endeavoured to connect together the 
phenomena of a limit of refraction and anomalous disper- 
sion. In the case of fuchsin the dark space coincides 
with the limit of refraction, and the same is probably true 
of cyanin. If one of the anomalous indices be given the 
other can be found. He also believes that bodies of high 
molecular weight give anomalous dispersion, and thinks 
solutions of iodine will exhibit the phenomenon. 

The mathematical investigation of the whole subject 
involved difficulties arising from the want of reliable 
data, and the author hopes that some member will take 
up the necessary experimental determinations. 

Dr. Gladstone thought the author under-estimated the 
amount of work done and in progress on the subject, for 
the question whether “—-1/d is constant or not is bein 
investigated by many. The French physicists, he said, 
had found the quantity nearly constant, but Lorenz’s ex- 
pression #?—1/%2+2 is slightly better when applied to 
compounds in the liquid and gaseous states. Metals were 
difficult to deal with especially, as according to the recent 

yer of Du Bois and Reubens, their refractions do not 
is ow the law of sines. 

Mr. Dale here suggested that they might be related to 
hyperbolic sines. 

br. Gladstone, continuing, said that by taking solutions 
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of metals, it was found that their specific refractive 
energies were nearly inversely as the square of their com- 
bining weights, but at present the known cases were not 
sufficient to establish a law. 

Professor Riicker said that of the two expressions 
#—1/d and u?—1/y2+2, the latter seemed preferable, for 
it could be converted into electrical quantities by writing 
k for u®. The expression then becomes k-1/k+2, and if 
this can be shown to be constant by electrical work this 
would be an argument in its favour. On the subject of 
anomalous dispersion, he directed Mr. Dale’s attention to 
M. Glazebrook’s Report on Optical Theory made to the 
British Association. 

Mr. Dale in reply pointed out that from the nature of 
the two formule any inaccuracy or variation in « would 
affect theirs more than Lorenz’s. He also thought that 
» — 1/d was a limit towards which the numbers tend. 

“© Tables of Spherical Harmonics, with Examples of their 
Practical Use,” by Professor J. Perry, F.R.R. The author 
defined a spherical harmonic as a —s, func- 








tion of 2, y, 2 satisfying the equation eee 
dx dy? 
and =0, stated the fundamental properties of such 


functions and pointed out their importance in problems 


indicated horse-power respectively, indicates the rela- 
tion : 
Log E=log D'V + (V -17.798) .1481, 
which we test for the trial speeds by the following calen- 
lations : 
Argentine Cruiser ‘25 De Mayo.” 











Trial speed V ... =22.43 21.237 

Then X being... =17.798 17.798 

. V—X = 4.632 3.439 also a=.1481. 
And (V-X)a... = .6860 .5093 

Add log V = 1.3508 1.3271 

And log 3200 ... = 2.1031 2.1031 

Sum, or log E... = 4.1399 3.9395 by formula, 
And log E = 4.1399 3.9395 by data, 


in exact agreement. 


Forming similar equations from the data of the other 
vessels mentioned, and supplementing by one or two 
from the British Royal Navy, we may easily construct 
the following Table : 


on heat, electricity, and hydrodynamics. Referring to Vessels’ Formule of Power and 

: , Names. Speed Relations. 
zonal harmonics (homogeneous functions of (x?+ y?)? and z) & 
he showed that these harmonics are symmetrical with | 25 De Mayo _ ... log E=log D* V+ (V—17.798) .1481 
respect to the axis of z, and might be expressed as func- Piemonte... oy = 9 +(V—16.11 ).1158 
tions of the angle (9) which the line adjoining the point H.M.S.S.Medusa ,, = ” + (V -12.27 ) .0829 
(2, y, z) to the origin makes with the axis of z, multiplied | Surcouf_ ... » = 4 + (V—11.115) .0560 


by vi; where ris the radius sector and ¢ the degree o 
the homogeneous function. These functions of @ are 
called zonal surface harmonics and are designated by 
Po, Pi, Ps, &e.; Pi according to the degrees of the function, 
and it was the values of these quantities which form the 
tables brought before the Society. The tables comprise 
the values of P, to Pgand are calculated to four places of 
decimals and for every 1° between 0° and 90°. 

As an example of such tables the case of a spherical sur- 
face covered with attracting matter whose density varied 
as the square of its distance from a diametrical plane, 
was taken. It was required to find the cabal both 
outside and inside the sphere, and to determine the equi- 

tential surfaces and lines of force. The potentials 
inside (A) and outside (B) were shown to be given by 


A. g416,2p, 
Tv 5 

and 
B_8,161 p, 
wr 5 8 


respectively. 

y giving A and B definite values and choosing values 
of 7, the corresponding P,’s can be calculated and the 
value of @ determined from the tables. Hence any equi- 
potential surface can be easily determined, and lines 
drawn to cut these surfaces orthoganally are lines of force. 

Another problem which had been tried consisted in 
finding the directions of the lines of force near a circular 
coil of rectangular cross-section, when an electric current 
circulates in the coil. This was treated approximately 
by first calculating the potential at six points along the 
axis in the neighbourhood of the coil, and then finding by 
Gauss’s method the coefficients Ag A, Ao, &e., of an ex- 
pression in ascending powers of z which agreed with the 
calculated potentials at the points chosen. The formula 

V=Aypt+A, ? Pi +A, a P, t, &e., 
or its corresponding expression in inverse powers of r was 
then assumed to give the potential at any point in the 
space considered. By giving V definite values a series of 
equipotential surfaces were determined and the lines of 
force drawn. On putting the calculations to the test of 
experiment, the approximate solution of this very difficult 
problem was found to be very nearly correct. 








NOTE ON THE ARGENTINE CRUISER 
“95 DE MAYO.” 
To THE EpiTor or ENGINEERING. 

Srr,—The article in ENGINEERING of November 14, 
quoting data of the trials of the above vessel, and others, 
is of much interest and value, and will furnish a text for 
another phillipic against thedominant misapprehension of 
those quantities known as ‘‘ Admiralty coefficients.” Thus 
the formula 


p-D' ys = Diy v2 
Cc Cc 


on the face of it assumes the resistance of a steam 
vessel varies proportionally to the square of its rae 
And I have asserted this to be altogether wrong, although, 
when altered to the form 
E i 10°" 
ai 
it is then, very approximately, correct ; and this may. 
also, be written in the following form: ” ‘ 


E=D* V 10 
The involved theory being: the resistance is a quantity 
having an exponent proportional to the speed simply, an 
having nothing to do with powers of the speed, either 
whole or fractional. For practical rad. 9q this involves 
the use of logarithms, and this last formula becomes : 
Log E=log Dé V + (V—X) a. 


The vessel, ‘‘25 De Mayo,” of 3200 tons displacement, 
propelled 22.43, and 21.237 knots, by 13,800 and 8700 


(V-X) a. 


¢|H.M.S.S. Mel- 





mene... ,, = ‘s +(V— 9.36 ) .05876 

a me... ys = — + (V-—13.95 ) .0728 
(estimate). 

a latest 

battle-ships.. ,, = 4, + (V -12.775) .0805 
(estimate). 
Further, as a test of these, su we try the middle 
one, the French cruiser Surcouf. Displacement 1850 tons, 


hence, log D?=1.9603 ; speeds 20.51 and 17.3 knots, by 
6287 and 3508 indicated horses respectively. 


French Cruiser ‘* Surcouf.” 
Trial speeds, V = 20.51 17.3 








Value of X ... = 11.115 11.115 
o.(V—X) ... = 9.395 6.185 also a = .0560 
And (V—X)a= _ .5261 .3464 
Add log V... = 1.3120 1.2380 


» 18508 = 1.9603 1.9603 
Sum, orlog E = 3.7984 3.5447 by formula, 
AndlogE ... = 3.7984 3.5446 by data, 
also in exact agreement, 


Now, if we compare the two formule: 


Log E=log D® V + (V—17.798) .1481 
an 


Log E = log D¥ V + (V—11.115) .0560; 


were we to assume D and V to be of the same value in 
each, the values of log E would be an obvious measure of 
the comparative efficiencies. And, I think, it will also 
be obvious ; the small value of the exponential factor a, 
in the French vessel, will be likely to give a considerably 
smaller value for the second member; and, hence, would 
be most economical, and suitable for a high speed. In 
which train of thought we may compare the formule of 
the other vessels in the Table, and of many others for 
which I have published the special form of this equation. 
RoserT MANSEL. 





DEFECTIVE RAILWAY BRAKES. 
To THE EDITOR OF ENGINEERING. 

Str, — Referring to the accident on the South-Western 
Railway with the 2.50 p.m. train from Portsmouth to 
Waterloo, and to the letter from ‘‘ Railway Traveller” 
published in your issue of the 7th inst., in which he at 
once jumps to the conclusion that the vacuum brake was 
defective, inso much that the train was not brought toa 
standstill in a less distance than half a mile, I think 
that that which actually did occur may perhaps prove 
somewhat interesting. 

The train, consisting of fourteen vehicles, was running 
ata s of about 40 miles an hour between Haslemere 
and Witley, a distance of 54 miles, out of which 5 miles 
have a down gradient of 1 in 80; when within 14 miles 
of Whitley station both coupling-rods broke (and not 
connecting-rods or pistons as has been erroneously re- 
ar | tearing up both splashers, the foot-plate and 

rake hangers, &c., these latter, of course, at once ren- 
dering the engine brakes useless. The driver was for a 
moment dazed, as may be well imagined, and it was some 
moments before he could get at the brake handle, which 
was almost in a direct line of the throw of the broken 
rod on the right side, but watching his opportunity, and 
with gost pluck, he eventually managed to reach it and 
so pulled up the train, and considering the speed at which 
he was running and the great danger he was in, I con- 
sider that he deserves great praise for stopping in the 
space of half a mile. 

I trust these few remarks will satisfy your correspon- 
dent and others who are always so ready to criticise 
before they have made themselves better acquainted with 
the facts of the case. 

SouTH-WESTERN. 

London, S.W., November 13, 1890. 





THE THERMODYNAMICS OF THE AUTO- 
MATIC VACUUM BRAKE. 
To THE EpiTorR OF ENGINEERING. 

Srr,—When we read in the opening sentence of Pro- 
fessor Elliott’s last letter that ‘originally ” he had “‘ no 
desire to deal harshly” with us, we prepared ourselves for 
something very severe in what was to follow. We began 
to wonder whether we had made some egregious error for 
which we were about to receive severe castigation. We 
hoped at least that the Professor was about to support by 
argument or authority some of the many assumptions 
which he has made, and which he has never condescended 
to defend against our attacks. But we were abruptly 
reminded that there is a style of controversy better 
described as “‘rude” than ‘“‘harsh,” which seeks to 
obtaia advantage over an opponent by gibe and ridicule 
rather than by serious argument, and which is quite out 
of place in a scientific discussion. Professor Elliott 
thinks fit to describe our articles in The Engineer as 
‘* an honest though crude attempt to elucidate the thermo- 
dynamical principles of the automatic vacuum brake ;” 
why “‘crude” we are at a loss to know, as he has never 
quoted one single sentence from them, nor, so far as we 
can make out, has he ever read them. Our method of 
discussion, he says, “‘ compels” him “‘ to push the charge 
home.” He does nots ify the nature of the charge, so 
we suppose he means the charge of ‘‘ honesty and crude- 
ness.” He then proceeds to enumerate four ‘‘ points” 
which he describes as having been “‘ admitted ;” insinuat- 
ing that as the net result of the discussion so far we have 
conceded certain points to him ; whereas, as any one ma 
see who has read the letters on both sides, we have ad- 
mitted nothing, and Professor Elliott has proved nothing 
inconsistent with our original conclusions. All his conten- 
tions have rested upon assumptions unsupported by argu- 
ment, experiment, or authority, and whilst we have argued 
against the validity of his assumptions he has made no 
attempt to defend them except by trying to throw ridicule 
be our arguments. On the other hand he has specificall 
abandoned a very important conclusion of his own, whic 
we showed to be untenable, viz., that steam can leak into 
the brake pipes from the small ejector when it is at work 
and a rng see of air is rushing towards it through 
the pipes. To what extent the four “‘ points” which he 
enumerates have been ‘‘ admitted” by us will be seen 
when we have added our own comments. 

1. “That the partial vacuum air... . possesses in 
the presence of moisture from whatever sources an 
intense frigorific power.” By ignoring the capacity of the 
brake apparatus for heat, and not making sufficient 
allowance for conduction, convection, and radiation, he 
— this ‘‘intense frigorific power” amount to 8 deg. 

‘ahr. 

2. That so long as the water carried in with the air 
does not exceed “‘a certain small (critical). percentage ” 
.... “the full frigorific action comes into play, but no 
moisture is deposited.” By assuming a fall of 8 deg. 
Fahr. in temperature he now makes this ‘‘critical” per- 
centage amount to .6 per cent. of the total weight of moist 
air ; and on a previous occasion, by making other assump- 
tions, he made it amount to 2 per cent. is assumptions 
we have shown to be unwarranted, and he declines to give 
his reasons for making them. 

3. That if ‘the percentage of moisture of supersatura- 
tion exceeds the critical amount, moisture will be depo- 
sited. ...” We have shown that sufficient water can- 
not be drawn into the 1 from the atmosphere to 
be deposited and accumulated. 

4. ** That though multitudes of frost failures are due to 
conditions under (3)” (i.e., to water sucked in from the 
atmosphere) ‘‘—such, for example, as the sticking of pistons 
and the freezing of ball valves—the enormous accretions 
of frozen moisture which from time to time have been 

iscovered in the connections of vacuum-fitted locomo- 
tives, producing what I have called frost failures of 
the first-class, must be referred principally to back- 
wards leakage from the ejectors.” Now itis admitted on 
both sides that water can and does collect in the main 
train pipe of the engine, in faulty designs of the brake 
owing to the condensation of steam from the ejectors, an 
there is —~ aoe this water from being driven 
into the train by the rush of air which occurs on the 
sudden application of the brake. Once in the carriage 
train pipes, the water is liable to be driven into every part 
of the brake apparatus by repeated applications of the 
brake; it may therefore cause ‘‘ sticking of pistons and 
freezing of ball valves.” Now Professor Elliott cannot 

ibly distinguish between water which has been driven 
aa em from the ejectors, and water which has been 
drawn in from the atmosphere ; yet he rejects an ~—— 
nation of the frost failures which is simple, indisputable, 
and sufficient, and forms an hypothesis which is far-fetched, 
unnecessary, and contrary to all probability. And then, 
without giving us a particle of evidence in ~~ rt of it, 
he adopts the atmospheric hypothesis, and boldly asserts 
that ‘multitudes of frost failures” are due to water drawn 
in from the atmosphere, oo he cannot prove this in one 
single case. ‘And. this is the gentleman who does not 
hesitate to apply to our remarks such epithets as ‘‘crude,” 
“ superficial,” and the like ! 

Further on we read: ‘‘The issue then which Messrs, 
Archbutt and Deeley profess to consider as alone of im- 
portance is whether or not the percentage of moisture of 
supersaturation ever exceeds the critical value.” Reading 
“suspension” instead of ‘“‘supersaturation” this is of 
course the issue. Professor Elliott then says: ‘“‘I have 
shown that it may have under certain conditions of special 
interest ..... so small a value as .6 percent.” The 
‘“ conditions” must of course be “‘of special interest” to 
Professor Elliott, since they are entirely of his own 
imagining. We have taken exception to his method, and 
until he has met our criticisms he cannot logically say ‘I 
have shown.” Of course if our criticisms are so ‘‘crude” 
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as to be not worth his serious attention, we wonder he 
writes replies to our letters. He says further: ‘‘ Yet 
even according to their own (wrong) view, they must give 
in; for on many occasions the suspended moisture exceeds 
the amount corresponding with the critical value.” A 
repetition of an old assumption unsupported by any 
evidence ! 

We are further charged with indulging in ‘‘ irrelevant 
observations” and ‘‘ unnecessary expatiations.” Our 
letters have been replies to Professor Elliott, and we have 
dealt only with matters which have been introduced by 
him. Reference is also made to our ‘superficial and 
unhappy deliverance on the Westinghouse brake,” and 
we are charged again with having ‘‘ Earcesly wandered 
wide of the question.” Professor Elliott’s mysterious 
reference in his last letter but one to a brake which on a 
certain occasion ‘‘did not fail” was the reason of our 
remarks upon the Westinghouse brake. His sentence 
was 80 obscure in its meaning that we could only suppose 
it to imply that the Westinghouse brake, unlike the 
vacuum, did not freeze; our “* superficial and unhappy 
deliverance” consisted simply in some Board of Trade 
returns quoted to show that it did freeze and that it 
failed seriously more often than the vacuum brake. Of 
course had we guessed that the Westinghouse brake was 
not referred to by Professor Elliott we should not have 
referred to it; and we are pleased to learn that in spite of 
his fears he remembers “one cold and thick winter’s 
morning ” when the vacuum brake did not fail. 

We cannot conclude without expressing the hope that 
Professor Elliott, if he elects to continue the discussion, 
now that the points upon which we differ have been 
clearly brought out, will refrain from using expressions 
which are not calculated to promote an amicable feeling, 
and which do not tend in any way towards the elucida- 
tion of the questions involved. 


Yours truly, 
L. ARCHBUTT. 
R. M. Deerry. 
Charnwood-street, Derby, November 17, 1890. 





To THE EpiToR oF ENGINEERING. 

Srr, —In your issue of 14th inst. Mr. Stretton asks the 
same old question, *‘ Does the automatic vacuum brake 
freeze up in winter or does it not?” He asked that in 
your issue of October 14, and how often before that I 
cannot say; at any rate I replied to it in your issues of 
October 24 and Meusabur 7, and I would now refer him 
to these letters and suggest that he take a note of pages 
494 and 555, because I think he will find there an answer 
to his standard question, and it might also be a means of 
preventing him from asking you to allow him space to 
publish his standard again. 

I have not evaded the reconciliation asked for by Mr. 
Stretton, as any one will see on referring to my letter on 
vage 555, where I showed that Messrs. Archbutt and 

eeley’s theory is perfectly reconcilable with the facts 
stated by Mr. Stretton. Tam, &c., 

November 17, 1890, R. 





HYDRAULIC DREDGING. 
To THE EDITOR OF ENGINEERING. 

Sir,—I read with interest your description of the 
hydraulic dredger trials at Littlehampton. Doubtless 
Mr. Baker is not aware of the fact that I was awarded a 
medal foran almost identical arrangement in 1886, and 
that the patent thereof covering the use of telescopic tubes 
antedates his by over five years. This information may 
also interest Admiral Scott, who I am glad to see is so 
enthusiastic in his support of this excellent and natural 
system of dredging. 

I am, Sir, yours truly, 
B. H. Tuwaire. 

Liverpool, November 15, 1890. 





Pia 1n Grrmany.—The production of pig in Germany 
in September was 363,324 tons. The corresponding pro- 
duction in September, 1889, was 373,189 tons. 





Tur Royat AericutTurRaL Socrety’s ENGINE TRIALS 
—Erratum.—In our last issue in the comments on the 
Plymouth steam engine trials, under the title of ‘“‘The 
Economy of Small Engines,” the name of Messrs. Ran- 
some was inadvertently substituted for that of Messrs. 
EF. R. and F. Turner, of Ipswich. The sentence should 
have read ‘Messrs. Turner’s engine took the second 
prize.” There was no competitor of the name of Ransome, 
the three engines entered being those of Messrs. Simpson, 
Strickland, and Co., of Dartmouth ; Messrs. E. R. and F. 
Turner, of Ipswich; and Messrs. Adams and Co., of 
Northampton. The error was confined toa part of the 
edition, having been detected and corrected while the 
paper was still in the press. 

PRINTING A NEWSPAPER WITH A 15-Ton Steam RoapD 
Router. — An incident occurred on Saturday which 
showed considerable fertility of resource. It appears that 
owing to an accident at the gas works the town a Middles- 
brough was wholly deprived of gas for all purposes, 
This did not reach the ears of the manager of the North- 
Eastern Daily Gazette until 10 o’clock. A gang of work- 
men was hastily obtained from neighbouring works and 
heavy iron plates were laid in the yard adjoining the 
printing-room through the walls of which a large aperture 
was made. A 15-ton steam roller was then got into posi- 
tion, shored, and rapidly geared, and in one hour only 
after the usual time of going to press the powerful Marinoni 
oto machines began work, the issue of 64,000 copies 

ing produced without a single hitch in the unique 
manner described, 


THE annexed ity aig illustrate Snelgrove’s patent 
counter, made by Messrs. W. and T. Avery, Birming- 
ham. It has several interesting features in its design. 
The spindle may revolve in any direction or move with 
a to-and-fro motion, so that it can be connected with a 
crosshead. In its motion it turns a cam C working in 
a stirrup D placed immediately inside the ends of the 
counter. This stirrup is pivotted on the front rod 
shown in the perspective view (Fig. 1), and in its up- 
and-down motion rocks the framework, to which the 
pawls E are attached with springs to force them into 
the notches on the ratchet wheels. To each dial there 
is a ratchet wheel A with ten teeth and a wheel B with 
a single notch. The unit dial is worked by its ratchet 
separately, while all the other ratchets ride idly, until 
the notch in the wheel B is reached, when the ratchet 
drops into the notch, and being sufficiently wide to 
cover also the ratchet wheel on the ten dial, it turns it 
one revolution, and similarly with the hundred and 
thousand dials. The interesting part of the mechanism 
is in the method of carrying on to the next wheel when 
the hundred or the thousand is about to be registered. 
The pawl for the hundred wheel is provided with an 
arm which bears against the back of the ten pawl, and 
similar arrangement for the thousand, as shown. Even 
although the hundred pawl is opposite its notch it is 
kept from engaging by this arm until the ten pawl 
has dropped into its notch. We have already stated 
that the axis of the counter may be turned with a to- 
and-fro motion. Theratchets are prevented from goin 
backwards by pawls F, placed under the dials and hel 
to the wheel by a spring. The counter is fitted with the 
usual covering. 








THE AMERICAN NAVY. 
To THE EprToR oF ENGINEERING. 

Srr,—I inclose clippings from the New York Times of 
September 27th which may interest some of your readers, 
as showing that the creation of a new Navy by the 
United States is attended with some difficulties. No 
allusion is made by the New York Times to the great 
trouble experienced in obtaining crews to man the ships. 
I was told a few days since by a naval officer that on his 
last cruise there were but 3 per cent. of American-born 
sailors among the crew of the Richmond; and until the 
rehabilitation of the American merchant marine, it is 
unlikely that this proportion will be much increased. 
There is now but a slim chance of the passage during this 
session of Congress of the Subsidies to Shipping Bills, 
and the M‘Kinley Bill has so stirred up the farmers, that 
it is questionable whether the Republican party will care 
to assume the responsibility for any further increase of 
taxation during the next session. The Secretary of the 
Navy will, in a few days, open bids for the construction 
of three armoured battie-ships, each of 8000 tons dis- 
placement and 16 knots speed ; and also for a fast cruiser 
with protective deck, 7300 tons displacement (400 ft. by 
58 ft. by 23 ft. draught), indicated horse-power 23,000, 
and maximum speed 22 knots, to be equipped with three 
sets of inverted vertical triple-expansion engines and three 
screws, to cost, exclusive of armament, 2,750,000 dols. 

Lake tonnage is doing fairly well just at present, but 
re eapemeg grows so rapidly that many of the older boats 
barely pay expenses. Messrs. Wheeler and Company, of 





West Bay City, Michigan, are building three iron steam- 
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ships for the Atlantic coast trade. As it will be neces- 
sary to cut these vessels in half to admit of their passage 
through the canals from the lakes, it will appear to you 
~— that they could not have been more advanta- 
geously constructed in an eastern yard. 

It is expected that the recent reduction from 2.50 dols. 
tol dol. per pound in the price of aluminium by the 
Cowles Company, of-Cleveland, Ohio, will at once lead 
to an enormous advance in the consumption of this metal 

Yours truly, 
SINDoRO, 
Detroit, Mich., U.S.A., September 30, 1890, 











Tue MississipPr1.—Congress has appropriated 400,000/. 
for the improvement of navigation on the Mississippi, as 
well as for strengthening the levées. 





Lonpon Water Suppty.—-Notice has been given on 
behalf of a committee representing the majority of London 
vestries and district boards, of a Bill to be introduced into 
Parliament next session dealing with this question. The 
Bill will propose to transfer the undertakings of the eight 
water companies now supplying the metropolis to the 
London County Council or some other representative body 
on terms to be fixed by a board of pe se a and to 
empower the new water authority to supplement the 
existing a by taking water from Rickmansworth and 
Leatherhead. It is also intended to insert clauses relating 
to the rates of charge. 





SUBMARINE TELEGRAPHY.—The submarine telegraph 
system of the world now comprises 120,070 nautical miles 
of cable. Government administrations own 12,524 miles, 
while 107,546 miles are the oe rty of private companies. 
The total cost of these cables oo m about 40,000, 0007. 
The largest owner of submarine cables is the Eastern 
Telegraph Company, Limited, whose system covers the 
ground from England to India, and comprises 21,860 
miles of cable. The Eastern Extension, Australasia, and 
China Telegraph Company, Limited, which works the 
far East, has 12,958 miles more. Early last year the 
system of West African cables, which started from Cadiz 
six years since, was completed to Cape Town, so that 
the Dark Continent is now completely encircled by sub- 
marine telagraph cables. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The tone of the pig-iron 
market on Thursday showed a little improvement. At 
one time the quotations for Scotch iron were up 5d. per 
ton, but when rumours arose in the afternoon regarding 
serious Stock Exchange difficulties in London, a reaction 
set in, and the closing price was “~ 1d. per ton better 
than that of the previous day. leveland iron had 
buyers offering 3d. per ton of advance, but no business 
was done, and hematite iron at the close was 14d. per ton 
dearer. The settlement prices at the close were—Scotch 
iron, 51s. 44d. per ton ; Cleveland, 48s.9d. ; hematite iron, 
58s. 44d. per ton. There was a firm tone in the market 
on Friday forenoon, and prices were well maintained ;. but 
in the afternoon rumours regarding further difficulties in 
the London stock markets and decline in prices had a de- 
pressing effect. Scotch iron first had a recovery of 1d. 
yer ton, but that was subsequently lost and 24d. besides. 

ematite iron closed 14d. per ton down, and Clevelan 
iron, which was held strongly during the week, suffered 
a drop of 74d. perton. Theclosingsettlement prices were— 
Scotch iron, 51s. 14d. perton: Cleveland, 48s 14d. ; hematite 
iron, 58s. 3d. per ton. A firmer tone characterised the iron 
marketon Monday forenoon, when it was known that there 
was satisfactory news from London to the effect that the 
financial crisis had been arranged, and business in the 
warrant market opened active, and prices were higher. A 
large reduction in the shipping returns and an increase in 
the imports of Cleveland pig iron were not considered in 
any way satisfactory. Scotch iron advanced in price 24d. 
per ton in the forenoon, but in the afternoon a rumour got 
currency (said to be from Birmingham) that the blast 
furnacemen were being advised to arrange matters 
with the employers and so settle the dispute. This 
rumour had the effect of sending down the price 
of Scotch iron 11d. per ton from the best price of the 
forenoon. Cleveland and hematite iron also closed at a 
considerable reduction in price. The settlement prices 
at the close were—Scotch iron, 50s. 6d. per ton; Cleve- 
land, 47s. 6d. per ton; hematite iron, 57s. 74d. per ton. 
On Tuesday forenoon a considerable amount of ‘ bull” 
iron was sold; at the same the ‘‘ bears” were in active 
evidence, but took in a fair amount of stock towards the 
close of the market. A fairly large amount of business 
was reported in Scotch warrants, which closed 4d. per 
ton above the lowest, 50s, 24d. cash. The price of Cleve- 
land warrants fell heavily, the close being 104d. per 
ton down, and hematite iron was lower by 6d. per ton. 
A large amount of business was done in Scotch 
warrants in the afternoon, which were very flat at one 
time at 50s. 1d. per ton. <A “bear” operator took all 
that was offered at that price, with the result that the 
amount was steadied a little. It was again noticed that 
iron was sold for holders who had bought for a rise, but 
were evidently clearing out in disgust. A line of 5000 
tons was bought during the afternoon, but the price sub- 
sequently went down. The purchase was credited to the 
outside division. At the close the settlement prices were 
—Scotch iron, 50s. 3d. per ton; Cleveland, 46s. 74d. ; 
hematite iron, 56s, 10}d. per ton. The “‘bears” had a 
sort of ‘field day” in the iron market this forenoon, 
weak holders almost throwing their iron away. A 
large and exciting business was done, the bulk of the 
selling being on account of holders who were evidently 
tired of paying a 6 per cent. rate, and not at all com- 
fortable ler the present financial difficulties. Scotch 
iron opened flat at 50s, per ton, and went straight 
down to 48s. 104d., which was a drop of 1s. 44d. per 
ton since last night. The ‘‘ bears” bought freely, which 
to a great extent weakened the position of the market. 
The only support = the market by the “‘ bulls” was by 
a large firm, who, however, sold freely higher up. Cleve- 
land iron fell 1s. 6d. and hematite iron 1s. 14d. per ton. 
The market was much depressed in the afternoon, and 
Scotch warrants touched 48s. cash. There was a recovery 
towards the close, but there was still a fall of 1s, 74d. per 
ton. No. 1 iron of makers’ special brands is almost 
entirely out of the market. Langloan is the only one 
of the higher qualities which is being quoted. The price 
of that brand to-day is 70s. 6d. per ton. It seems that an 
order has been sent from Scotland for a considerable 
tonnage of Langwy pig iron for foundry purposes, and 
pig iron is now being brought into the Clyde from Bilbao, 
the last cargo, which arrived this week at Port-Glasgow, 
being one of 1700 tons. Last week’s shipments of pig 
iron from all Scotch ports amounted to 3535 tons, against 
10,208 tons in the corresponding week of last year. They 
included 335 tons to the United States, 100 tons for 
South America, 200 tons for Australia, 370 tons for 
France, 233 tons for Italy, 150 tons for Germany, 270 
tons for Holland, 163 tons for Spain and Portugal, 
smaller quantities for other countries, and 1430 tons coast- 
wise. e stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores yesterday afternoon stood at 613,839 
tons, as compared with 620,054 tons yesterday week, 
thus showing for the week a decrease amounting to 6215 
tons. 


Contracts for Steam Yachts.—Mr. G. L. Watson, of 
Glasgow, has been commissioned by M. Kousnezeoff, a 
Russian millionaire, to design for him a steam yacht of 
1000 tons, which is to be built by Messrs. Scott and Co., 
Greenock. Her dimensions are to be: Length between 
perpendiculars, 240 ft. moulded; breadth, 30 ft. 6 in. ; 
depth, 20 ft. 6 in. ; and she is to be fitted with machinery 
caiuabed to drive her at a speed of about 15 knots per 
hour. She will be worthy alike of the designer 
and the builders. It has been claimed for this vessel 
that she will be the largest yacht ever built, but 
that has been contradicted, as it is stated that the 
Alva, owned by Mr. W. K. Vanderbilt, is a vessel of 1238 
tons, her length being 256 ft. Messrs. D. J. Dunlop and 





Co., Port-Glasgow, have just contracted to build a steam 
yacht of between 300 and 400 tons for the Honourable F. 
G. Wynn, Carnarvon, the designer being Mr. Watson, as 
in the othercase. Mr. John Anderson, Glasgow, has 
laced an order with Messrs. Ramage and Ferguson, of 
Leith, to build for him a steam yacht of 450 tons, 
to have a steaming speed of an knots per hour. She 
is to be fitted with the electric light and to be ready 
for delivery by July 1 next year. The yacht Katrina, 
which was built in the same yard last year for Mr. 
Anderson, has been sold to the Russian Government 
through Mr. Byrne, of Liverpool, who is the designer of 
the new one. 


Another Shipbuilding Contract.-—-Messrs. Blackwood 
and Gordon, engineers and shipbuilders, have contracted 
to build and engine for the City of Dublin Steam Packet 
Company,of Dublin (the oldest established mail steamship 
company in Ireland), a steel dle steamer 262 ft. 10 in. 
by 27 ft. by 14 ft. 6in. hold, suitable for the company’s pas- 


d| senger, goods, and cattle trade between Dublin and Liver- 


pool; this steamer is to be fitted with a pair of powerful 
compound engines — with steam from two large 
boilers carrying a working pressure of 150 Ib., and fitted 
with all the latest iniprovements so as to attain a speed of 
15 knots per hour. 


Appointment of a Dundee Engineering Professor.—In- 
formation was received in Dundee last Wednesday night 
stating that Professor J. A. Ewing, who occupies the 
Chair of Engineering and Drawing in University College, 
has been appointed to the Professorship of Mechanism 
and Applied. Mechanics in Cambridge University, in 
succession to Professor Stuart, M.P., resigned. Pro- 
fessor Ewing, who is a native of Dundee, being a son of 
the late Rev. James Ewing, of St. Andrew’s Free Church, 
is a graduate of Edinburgh University. He acted for 
five years as Professor of Mechanical Engineering in the 
University of Tokio, Japan, and was seven years ago 
appointed to his present situation in University College, 
Dundee. He has contributed several articles on engi- 
neering subjects to the recently completed edition of the 
‘Encyclopedia Britannica.” Professor Ewing, who is 
thirty-five years of age, was appointed to fill the vacancy 
in the School rd caused by the removal of the late 
Professor Carnelly to Aberdeen. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBROUGR, Wednesday. 

The Cleveland Iron Market.—Y esterday there was only 
a very moderate attendance on ‘Change and little busi- 
ness indeed was transacted. The unsettled financial state 
of affairs on the Stock Exchange had a detrimental effect 
upon the Cleveland market, which was very depressed. 
In the early part of the day a small business was recorded 
at 47s. for prompt f.o.b. delivery of No. 3 g.m.b. Cleve- 
land pig iron, but later on that figure could not be obtained, 
and at the close of the market there were some sellers as 
low as 46s. 6d. Merchants generally were very anxious to 
dispose of iron. They have supplies coming in from 
the makers for which they have not got customers, and 
naturally they are particularly desirous to sell. Makers 
asked higher rates than the foregoing, but some of them 
were willing to do business at 47s. for early delivery of 
No. 3. There was nothing at all doing in Middles- 
brough warrants. They closed flat at nominally 46s. 74d. 
cash buyers. Grey forge iron was cheaper, being sold at 
43s, 9d., and makers were ready to accept 44s. for delivery 
of this quality over the first three months of next year. 
The price of No. 4 foundry was also reduced to 44s. 9d. 
Hematite pig iron was quieter, and producers were 
obliged to accept less than they have been doing recently. 
About 57s. 6d. was quoted for makers’ Nos. 1, 2, 
ond 3 east-coast brands. At the opening of the market 
to-day affairs looked rather better and business was done 
at 46s. 74d. for — No. 3, but the firmness was only 
temporary, for at the close of the market the ruling 
quality was obtainable at 45s. 6d. Business was trans- 
acted at the last-mentioned figure, but even a trifle less 
might have been accepted by some sellers. Middles- 
brough warrants declined throughout the day and closed 
45s. 3d. cash buyers. Other qualities were about the 
same prices as yesterday. 


Manufactured Iron and Steel.—These two important 
industries are very dull and prospects are anything but 
encouraging. Producers, all of whom have been busily 
employed for some time past, are now looking about for 
orders, and many of them complain of the difficulty 
experienced in securing fresh contracts. Several makers 
are now getting very short of work and are somewhat 
alarmed at the present gloomy outlook. Common iron 
bars are 5/. 17s. 6d. ; iron ship plates 6/.; heavy steel 
rails 5/. ; and steel ship plates 6/. 10s.—all less the custo- 
mary 24 — cent, discount for cash. There are producers 
who hold out for higher rates than the above, but busi- 
ness might be done at the quotations we give. 


Consett Iron Company, Limited.—A special meeting of 
the Consett Iron Company has been held in Newcastle, 
Mr. David Dale presiding, when on a motion of the chair- 
man a formal resolution was passed approving of the issue 
of preference shares in the manner and to the amount 
already reported. The new capital is for the extension of 
the works and collieries, &c. The chairman during the 
course of the proceedings expressed the sense the directors 
had of the loss sustained by the death of Alderman 
Hedley, who had been for a score of years one of the 
Consett Iron Company’s directors. 


Blast Furnacemen’s Grievance in Clevcland.—A deputa- 
tion of Cleveland blast furnacemen waited upon the iron- 
masters at the offices of the latter at Middlesbrongh a few 
days ago, when a discussion took place as to what was 





actually the bargain made between the masters and men 
at a meeting of the joint committee on August 25 last. 
It was contended by the masters that in August it was 
agreed that wages and conditions of labour should remain 
the same as at that time until the end of the year, and, 
therefore, the men had no right to raise the present 
demands. The contention of the blast furnacemen was 
that they agreed only to the general rate of wages remain- 
ing unaltered to the end of the year, and held that they 
were entitled to bring before the joint committee ques- 
tions where the men felt they had a grievance. No de- 
cision was come to. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal has been moderately active. The 
best qualities have made 15s., and good dry coal 14s. to 
14s, 3d. per ton. In the house-coal trade there has been 
a good demand for No. 3 Rhondda ; large has been selling 
at 14s. 9d. to 15s. per ton. Patent fuel has shown little 
change. The demand for coke has slackened to some 
extent ; foundry has been quoted at 22s. and furnace at 
21s. per ton, free on board at Cardiff. In the manufae- 
tured iron and steel trades there has not been much doing, 
and the outlook is regarded as less encouraging. 


The Steam Reserve.—Officers of the Reserve at Ports- 
mouth will probably be nted similar compensation 
allowances for lodgings and rations to those one to 
Steam Reserve officers at Devonport and Chatham. Both 
officers and men are extremely discontented with the 
existing arrangements. 


Railway Matters at Llanelly.—A decision of the Burry 
Port and Gwendraeth Valley Railway Company to apply 
to Parliament for a junction with the Mynydd aed 
Railway at Sandy, near Llanelly, is regarded with con- 
siderable interest in the district. The main intention, no 
doubt, is the diversion of the traffic of the anthracite coal 
trade, now almost monopolised by Swansea. It is pro- 
posed to effect a junction near Sandy, which will necessi- 
tate the laying of nearly two miles with metals. The 
harbour commissioners of Llanelly are bestirring them- 
selves, and they intend to hold a special meeeting at an 
early date to consider the provision of increased facilities 
in order to secure traffic which now appears likely to 
find its way to Burry Port. A large scheme has been sug- 
gested, namely, the building of a massive sea wall from 
the lighthouse to the new dock, thus inclosing a great 
body of water which would serve as a scour to the harbour. 
Four docks would thus be inclosed, and the quay walls 
could be extended to great advantage. 


The Electric Light at Cardif.—The Cardiff Town 
Council has given notice of its intention to apply to the 
Board of Trade before the 21st prox., for a provisional 
order under the Electric Lighting Acts, 1882 and 1888, to 
enable it to light the principal streets of the town. The 
names of the streets in which it is proposed to lay down 
electric lines within two years from the day when the Act 
confirming the order is passed, are: Queen-street, Duke- 
street, Castle-street, High-street, St. Mary-street, St. 
John-street, Working-street, the Hayes, Peale cncet, 
Wharton-street, Church-street, Caroline-street, Custom 
House-street, and Bute-street, from Custom House-street 
to the Hayes. 


Water Supply of Llanelly.—A_ special meeting of the 
Llanelly Board of Health was held on Tuesday. The 
meeting was called for the purpose of considering the 
report of Mr. Barnes, the engineer called in by the Board 
to advise upon additional storage. Mr. Barnes first of 
all reported on the advisability of razing an existing 
embankment. He next reported on the laying of an 
additional main, and entirely concurred in the desira- 
bility of laying one, but pointed out that another 
main meant more water used, and would not in any 
way help the town in the event of another famine scare 
as occurred in 1887. The next point was that of in- 


creased water supply, including a storage reservoir above ‘ 


the present one. te Fg the particulars of the 
present storage supply. Mr. Barnes said that it could 
not be reckoned sufficient for Llanelly, having regard 
to the increase in its population and in the demand for 
water for trade purposes which had taken place in the 
last ten or twelve years. He advocated another reservoir 
in the Cwmlliedi Valley, capable of holding 140,000,000 
gallons, and he advised the rd to at once commence 
constructing such a reservoir, which would cost about 
59,9007. The report was carefully considered by the 
Board, and it was decided that notices should be given 
of the intention of the Board to apply to Parliament for 
an Act to enable it to construct an additional reservoir 
and other works in connection with the same. 


South Wales Institute of Engineers.—This Institute con- 
templates the erection of buildings at Cardiff suitable for 
its accommodation, as well as for the local Coalowners’ 
Association. The cost of erecting and furnishing the 
building is estimated at 10,0007. The Marquis of Bute 
has consented to grant a lease of a convenient site opposite 
the Park Hall in Park-place, and has also promised to 
contribute 1000/., provided the mineral owners of the 
district will also subscribe. The Institute was esta- 
— in 1857, and in 1881 it was incorporated by royal 
charter. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Electric Light at Harrogate.—At a recent meeting 
of the Harrogate Town Council it was decided to light 
the whole town by electricity. The mayor, who had 
spoken strongly against the scheme, said they had fought 
a good fight, and although he had been against the pro- 
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posal, he should now do all his power to further the de- 
cision of the Council. 


The Hull Coal Trade.—At the monthly meeting of the 
coal committee of the Hull Corporation on Monday the 
inspector reported that during October the entry of coal 
to Hull was 210,072 tons, of which 46,760 tons came by 
river and 163,312 tons by rail. The increase over the 
corresponding month of last year was 39,024 tons. The 
total entry for the year was 1,822,024 tons, being an in- 
crease of 209,848 tons. 


New Colliery at Wharncliffe Silkstone.—The work of 
opening out the Winn Moor seam of coal at Wharncliffe 
Silkstone Collieries is proceeding most satisfactorily, and 
is being watched with considerable interest by those 
engaged in coal mining in this part of the South York- 
shire coalfield. ‘The Winn Moor bed is practically a 
virgin field, having only been worked at the outcrop at 
Burn Cross, Chapeltown, Howbrooke, and Deepcar. At 
Wharncliffe Silkstone the seam is3 ft. thick, and the coal 
is of an excellent quality, especially for cokemaking pur- 

ses, and lies at a depth of about 68 yards below the 

ilkstone seam, or some 240 yards from the surface. At 
a recent meeting the directors decided to put down 
another shaft from the bottom of the ‘‘Top Pit,” which 
is situated near the low entrance to Wortley Park. 


Sheficld Society of Engineers.—On Saturday night a 
lecture was delivered by Propessor W. Ripper on ‘‘ The 
Present Position of Steam Engineering.” The lecturer, 
referring to the locomotive, and to recent railway speeds, 
said that if people really wanted to travel faster and were 
prepared to pay for it, engineers would be able to meet 
the demand. It would require a special road, and a 
specially constructed engine and train, but he saw no 
reason why a railway cycle could not be constructed 
which should as far exceed our present railway speed, 
as a safety bicycle exceeded the speed of the stage coach. 


The Gainsborough Water Supply.—The Gainsborough 
Local Board on Monday decided to send samples of Trent 
and artesian well water to an eminent doctor for analysis 
for the information of Mr. Hawksley, whose advice on the 
question of the town water supply they have called in. 
From this it is probable that the Board will either have to 
sink another bore at a cost of 15,000/, or run a main 
several miles out of the town to the Trent at an estimated 
cost of 25,0002. or 30,0007. 


Skipton Water Supp!y.—Following up the defeat of the 
Skipton Local Board on the question of promoting a 
scheme of water supply for the tuwn to cost 40,000/., the 
Ratepayers’ Protection Association have decided to consult 
some eminent engineer, other than the Board’s engineer, 
and have fixed upon one, who will be asked to report upon 
the Eastby water scheme as a rival project to the Local 
Board’s Skibeden scheme. Nothing definite will be deter- 
mined upon until the meeting of the Board, the result of 
which we will publish next week. 


Roundwood Colliery Company, Limited. —The_ first 
annual general meeting of this company was held on Mon- 
day at Rotherham. r. Benjamin Sellars, chairman of 
the company, presided. The report, which recommended a 
dividend and a bonus at the rate of 20 per cent. per annum 
having been taken as read, the chairman moved its adop- 
tion. He expressed satisfaction with the working of the 
company during the past year, and believed it had a period 
of prosperity before it. The resolution was seconded 
ll unanimously adopted. The dividend was approved, 
20001. transferred to reserve fund, and the balance, 2683/., 
carried forward to next year’s account. 


Important Railway Enterprises in Leeds.—We under- 
stand that one or more of the railway companies whose 
lines converge in Leeds are busily engaged in preparing 
plans and making preliminary arrangements for some 
very important extensions which they have resolved to 
carry out. Details of these various schemes of improve- 
ment will probably appear in the papers within the next 
week or two. The greatest of the enterprises at present 
is that of the North-Eastern Railway Company, which 
will involve an expenditure of about a quarter of a 
million of money. Tt is stated that this will necessitate 
the spanning of Briggate by another arch, and the demo- 
lition of a great deal of property on the Marsh-lane side 
of Briggate. Some of the buildings that will shortly be 
cleared away are valuable; but many other blocks can 
well be sacrificed to so desirable a project. Marsh-lane 
Tunnel is to be done away with, or very nearly so, and 

robably twice as many Maes as are now enshrouded in 

immerian gloom a that structure will run in the open 
air upon its site. The Great Northern Railway Company 
are in search of a site upon which to extend their exist- 
ing Leeds station or to build a new one. 





MISCELLANEA. 

TuE National Telephone Company, Limited, announce 
that the trunk line between the London, Manchester, 
Liverpool, and Birmingham exchanges is now open to the 
public. 

The number of street railways in the United States and 
Canada is estimated at about 1000, with a total length of 
8650 miles. It is supposed that about 1750 miles are ope- 
rated by electricity, 450 miles by cable, and 6000 miles by 
horse-power. 


The annual conversazioneof the Institution of Electrical 
Engineers took place, very successfully, on Wednesday 
evening, in the galleries of the Royal Institute of Painters 
in Water Colours, About a thousand guests were received 
by the president and Mrs. John Hopkinson. 


On Monday next, the 24th inst., Professor Vivian Lewes 





will commence a course of lectures at the Society of Arts 
on ‘* Gaseous Illuminants.” The course will consist of five 
lectures, to be given on successive Monday evenings up to 
December 22. 


We understand that the Pulsometer Engineering Com- 
pany are just now exceptionally busy, having in hand 
orders for their ‘‘ Torrent” filtering — of a capacity 
of 2,400,000 gallons per day. Part of this work isa repeti- 
tion order for a foreign water works. 


The gross receipts of the 23 principal railways in the 
United Kingdom for the week ending November 9, 
amounted, on 16,2354 miles, to 1,346,7471., and for the 
corresponding period of 1889, on 16,130? miles, to 
1,320,762/., an increase of 104? miles, or 0.6 per cent., and 
an increase of 25,986/., or 1.9 per cent. 


The following statistics have been published in refer- 
ence to the zone tariff system on the Hungarian railways : 
From August 1, 1888, to August 1, 1889—that is, under 
the old system — the State railways carried 5,684,845 
passengers and 468,822 pieces of registered luggage, the 
receipts being 9,422,004 florins. In the corresponding 
twelvemonths of 1889-90 the figures were: Passengers, 
13,456,312; luggage, 604,761 registered pieces ; receipts, 
11,452,164 florins ; showing a surplus of 2,028,160 florins. 

The trade and navigation returns for October show 
exports amounting to 23,673,090/., an increase of 592,2341.. 
or 2.5 per cent., on the corresponding month last year ; 
the imports amounting to 37,746,236/., a decrease of 
484,378/., or 1.3 per cent. The value of the iron and steel 
exports was 2,811,512/., against 2,836,646/., a decrease of 
0.9 per cent., and of the coal and coke exports 1,829,192/., 
against 1,362,999/., an increase of 34.2 per cent. 


The Anchor line steamer Anchoria has just made the 
most rapid voyage from Glasgow to New York and back. 
The outward voyage took 8 days 18 hours; the homeward 
one 8 days 10 hours ; and the time spent between leaving 
Glasgow and pong to it was, with the stoppage at 
New York, 23 days. It is evident that the rapid passages 
from Liverpool are now exercising their influence on the 
other ports, and that a general improvement may be 
looked for. 


The Shipping Register for the past month, issued on 
Saturday, shows that our steam mercantile fleet is being 
still enlarged rapidly. In the month we added 39,000 net 
tons of steel and iron steamers to our fleet, and we re- 
moved thence 11,900 tons, so that a net increase of about 
27,000 tons is shown. Against this is to be set off a 
decrease in the tonnage of sailing vessels, especially of 
wooden ones, but there is still a very rapid increase after 
making up all losses. 


An experimental electrical railway, 2784 ft. long, has 
been erected at Cambridge, Mass., U.S.A. The prin- 
ciple adopted is to suck the car along a tube round which 
a current of egg is made to circulate, always in 
advance of the car. The car in the particular installation 
in question is 12 ft. long by 10 in. indiameter. It is carried 
on two wheels of the bicycle type, and weighs 350 lb. in 
all. A speed of from 25 to 30 miles an hour has, it is 
claimed, been reached. 


Mr. John Thomas Hurst, well-known as the author 
of a ‘* Pocket-Book for Surveyors” and as the editor of the 
revised edition of ‘‘Tredgold’s Carpentry,” has just re- 
tired from the public service, in which he held the 
appointment of senior first-class surveyor in the Royal 
Engineer Civi] Branch of the War Office. On the occa- 
sion of his retirement Mr. Hurst was presented with an 
address by the members of the Association of Surveyors’ 
— Engineers Civil Staff as a token of their esteem 
and respect. 


The second ordinary meeting of the present session of 
the Liverpool Engineering Society was held at the Royal 
Institution, Colquitt-street, on ednesday evening, 
November 12, Mr. Ferdinand Hudleston, Assoc. M. Inst. 
C.E., President, in the chair. A paper entitled ‘‘ Water 
Pressure Engines” by Mr. John & Brodie, Assoc. M. 
Inst. C.E., M. Inst. M.E., of Whitehaven, was read, 
which dealt with some water pressure engines which had re- 
cently been erected at the Whitehaven Water Works for 
the purpose of pumping water to a portion of the town 
which is situated at a high level. 


As a result of the establishment of dry docking 
facilities at the port of Halifax, Nova Scotia, may be 
instanced the successful salvage of the s.s. Ulunda. This 
vessel, after being condemned and abandoned as a wreck 
on Briar Island, in the Bay of Fundy, is now found safely 
docked in the Halifax graving dock undergoing extensive 
repair. But for the facilities afforded by the dry dock 
recently constructed the Ulunda would have been irre- 
trievably lost to the merchant service. The success 
attained in the recovery of this vessel has, we hear, 
already led to the formation of a salvage company at 
Halifax, who are on the qui vive for similar derelicts. 


The annual report of the Swan United Electric Light 
Company, Limited, just issued, shows that after paying 
all current charges, and making due allowance for depre- 
ciation, there is a credit balance of 44,4771. 15s. 10d. The 
directors recommend that out of this balance a dividend 
of 10 per cent. for the year be declared; an interim 
dividend at the rate of 6 per cent. per annum, amounting 
to 11,1041. 0s. 5d., has already been paid in respect to the 
first half of the year ; the balance of the 10 per cent. for the 
entire year to be distributed in accordance with Clause 77 
of the Articles of Association, and to be payable on De- 
cember 1 next. This will absorb 24,9217. 17s. 7d., and 
leave 84511. 17s. 10d. to be carried forward. 

Two complete trains of drawing-room cars have just 


been completed for the Buenos a and Ensenado Port 
Railway Company, by the Gilbert Car Manufacturing 





Company, Troy, New York, U.S.A., and 28, St. Ermin’s 
Mansions, Westminster, England. Each train consists of 
four saloon cars, two ladies’ cars, one buffet and smoking 
car, and one baggage car. The extreme length of cars is 
65 ft. (with the exception of baggage car, which is 53 ft.) 
by 9 ft. 10 in. wide. The gauge of rails is 5 ft. 6 in. The 
whole of the material is of the highest class, and the cars 
are of handsome design and finish. The work has been 
executed under the superintendence of Mr. Edward Woods, 
M.I.C.E., the consulting engineer for the railway com- 
pany. 

At the meeting of the Wirral Sanitary Authority, held 
on Wednesday last, November 12, the engineer, Mr. 
Charles H. Beloe, M. Inst. C.E., reported that the system 
of sewerage at Heswall was ractically completed, and 
the houses might be connected with the sewers at once. 
This work has been in progress since March last, and has 
cost about 4700. The total length of the sewers is about 
4} miles, and they are com of stoneware pi of 
the best quality a y essrs. Doulton aan &o., of 
St. Helens, and laid with Stanford’s joints. The several 
sewers discharge into a large brick tank sewer, 260 ft. 
long by 7 ft. deep and 4 ft. 8 in. wide, which will serve as 
a reservoir to hold the oe while the tide isup. On 
the ebb tide the sewage will be discharged into the River 
Dee through {a line of cast-iron pipes 9in. in diameter, 
which are carried to low-water mark, and are supported 
on strong timber piles firmly driven into the shore. The 
whole of the works have been designed and carried out 
under the personal supervision of the engineer to the 
Authority, Mr. Charles H. Beloe, M. Inst. C.E., of 
Fo and the contractors for the works were 
Messrs. Thomas and Co., of Daulby-street, Liverpool. 


The following Tables show the production of steel 
ingots and rails in the United States during the first half 
of the past year as compared with the first and second 
halves of 1889: 


Ingots. 





= 
\First Halt! Second /First Half 

— 1889. |Half 1889.| 1890. 

Net Tons. Net Tons. | Net Tons. 




















Pennsylvania ... ...| 930,748 | 1,042,797 | 1,254,929 
Illinois... a .--, 245,171 494,830| 372,975 
Other States 244,796 323,487 | 388,021 

Total ag ... 1,420,715 | 1,861,114 | 2,015,925 
Clapp Griffiths only ...| 38,356 | 44,494, 39,469 

Rails. 

Pennsylvania 523,882 578,569; 738,931 
Illinois ... = w.. —...,-:179, 201 342,853 | 279,407 
Other States... | 16,489 5.705 25,916 

Total... | 719,572 | 927,127 | 1,044,254 





At a general meeting of the King’s College Engineering 
Society held on November 11, 1890, Professor Robinson 
in the chair, Mr. Dawnay read a paper on the ‘‘ Construc- 
tion of the Stock Exchange Dome.” This dome has an 
internal diameter of 74 ft. and an altitude of 36 ft. 0} in. 
from the springing line to the underside of the lantern 
ring, the total height from the Exchange floor being 
90 ft. 33 in. It consists of twenty-four curved wrought- 
iron ribs connected at the top to a wrought-iron ring, and 
also four curved purlins, the whole being surmounted by a 
lantern. The ribs spring from a rivetted plate girder or 
curb, which rests upon the masonry of the building. The 
curb consists of eight segments, its finished depth being 
24in. The ribs are 2 ft. Gin. wide at the base and taper 
to 1 ft. 9 in. at the fourth purlin, from whence to the rin 
of the lantern they are set back, but spread again in width 
at their junction with the ring. The circular top ring 
was constructed in two segments, and is 12 ft. im dia- 
meter. The ribs were tested to 8 tons applied at their 
centres. The average deflection being 1 in. and the set 
3; in. Their length on the chord line is 49 ft. 02 in. The 
wind pressure allowed for was 56 lb. on the square foot. 
The total weight of iron employed was 116 tons. The 
dome is covered externally with copper, and the time 
occupied in erection was two months. 


In the discussion on the French Navy estimates last 
Friday M. Gerville-Réache, the reporter of the Budget 
Committee, compared the fleets of France, the three 
allied powers, on England, stating that ‘‘ these powers 
will have in 1895 the following vessels: Ironclads of less 
than 10,000 tons—France 20, the Triple Alliance 30, 
England 32; coastguard ships and gunboats plated— 
France 22, the Triple Alliance 29, England 15; plated 
cruisers of more than 4000 tons—France 11, the Triple 
Alliance 13, England 31; plated cruisers of from 2000 to 
4000 tons—France 5, the triple Alliance 17, England 51 ; 
despatch boats and small rapid cruisers—France 13, the 
Triple Alliance 18, England 36; counter torpedo boats— 
France 13, the Triple Alliance 39, England 44 ; torpedo 
boats—France 187, the Triple Alliance 372, England 156. 
There will be besides to carry the torpedoes seven special 
vessels among the united powers, three in England, and 
none in France. Lastly, France will have 16 cruisers of 
the old form, the Triple Alliance 24, and England 15.” 
M. Gerville-Réache arrived finally at the conclusion that 
France will have 299 ships fit for service, the Triple 
Alliance 556, and England 402. M. Barbey, Minister of 
Marine, in reply, admitted that the French Navy fell 
below that of the Triple Alliance, but remarked that 
England, though spending millions more than the Triple 
ene had now 35, and in 1895 would have 150 vessels 
ess. 
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SET OF FIVE PLATE-FLATTENING ROLLS; FAIRFIELD SHIPBUILDING YARD. 


CONSTRUCTED BY MESSRS, CRAIG AND DONALD, ENGINEERS, JOHNSTONE, NEAR GLASGOW. 
(For Description, see Page 599.) 
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Frias. 51, 52, anp 53. HERMITAGE BREAKWATER, JERSEY. (See also engraving page 615.) 
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Fig.36 Cross Section A.A. on Longitudinal Section Harbour Elevation. 
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Works,—Fig. 30 shows blocks which first gave way during storm of February 15, 1880; Fig. 31, section of South Pier, black line showing part washed away 
| 32, trestles used in reconstruction ; Fig. 33 shows method of repairing ; Fig. 34, after being repaired. Figs. 35 to 37, drawings of 840 ft. of South Pier ; Figs. 38 
) ft. groyne or pier; Fig. 40, method of floating and sinking foundation caissons ; and Figs, 42 and 43, extensions of South Pier, with modifications of drawings, 
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NOTICES OF MEETINGS. 
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at 8p.m. Paper to be read with a view to discussion: ‘‘ The 
Vibratory Movements of Locomotives,” by Professor John Milne, 
F.R.S., and Mr. John McDonald. At su quent meetings, but 
not necessarily in the order cited, the following papers will be 


08 | burn all the sleepers. 


5 | With creosote. 
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THE PRESERVATION OF TIMBER. 

In countries where timber is cheap, labour expen- 
sive, and money scarce, it does not pay to apply 
preservative substances to wood to delay or prevent 
its natural decay. <A very rapid calculation will show 
that wages, cost of chemicals and compound interest 
together, represent a sum greater than the cost 
of frequent renewals. However, the wasteful- 
ness of settlers in new countries and the steady 


be | accumulation of capital in the old ones, is rapidly 


doing away with this condition of affairs. Timber 
is growing both scarce and dear, while increased 
means of communication have reduced wages in 
places formerly on the outskirts of civilisation. 
Even in America, where timber was once so plenti- 
ful that care was not even exercised to cut it ata 
period of the year when it was at least filled with 
sap, and when ‘‘seasoning” was never thought of 
in the hurry of railway construction, considerable 
attention is now being given to preservative pro- 
cesses. Unfortunately the desire to carry them 
out cheaply has often brought them into discredit. 
Homeeopathic quantities of antiseptics have been 
not unfrequently used, the action being confined to 
the outside of the timber, and being quickly dissi- 
pated by the action of air and moisture. 

In looking over the history of attempts at pro- 
longing the life of timber, we come across some 
curious expedients. 

In 1836, Dr. Bouchorie, a French chemist, tried 
to impregnate timber by vital suction, that is, he 
tapped the tree and allowed the ascending sap to 
carry upa preserving solution. This, however, did 
not give satisfactory results, and in place of it a 
cap was supplied to the end of a newly-cut log, 
and the solution forced along the sap-ducts by hy- 
draulic pressure. Sulphate of copper was the 
chemical used, and when it was applied to newly- 
felled timber it gave good results. Lime water has 
been tried, and also salt, but the effects have not 
repaid the trouble. There is a strip of road in the 
Union Pacific Railroad, in Wyoming Territory, 
where the sleepers do not decay at all. The 


_|analysis of the soil shows that it contains sodium, 


potassium chloride, calcium, and iron, which act 
as preserving agents. An inventor named Foreman 


ack | brought out a process by which dry arsenic and 


corrosivesublimate were inserted in holesin sleepers, 
and covered with plugs. The materials became dis- 
solved and effloresced on the surface, when the 
cattle licked them and died by scores. The farmers 
rose in arms and forced the railroad company to 
Many other attempts might 
be narrated, indeed the entire list of antiseptic sub- 


10} stances appear to have been ransacked to find 


something both cheap and effective. 

The chief processes that have been employed for 
the preservation of timber are kyanising, burnet- 
tising, and creosoting, that is, impregnation with 
bichloride of mercury, with sulphate of zinc, and 
Many others have been proposed 
and tried, but only these three have survived. The 


6| first seems to be well adapted for bridges, or for 
g| timber exposed to weather alone, and not to con- 


stant moisture. Examples have been found in 
America which were in a good state of preservation 
after twenty-eight years’ exposure. But when 
kyanised timber has been used for railway sleepers 
and pavements it has had only a doubtful success, 
probably in consequence of the washing out of the 
corrosive sublimate. The wood is allowed to 
steep one day for each inch in thickness of its 
least dimension, and one or two days in addi- 
tion. The solution contains 1 per cent. by weight 





of corrosive sublimate, and from 4 lb. to 5 Ib. of. 
this are absorbed per 1000 ft. b.m. Burnettising 
may be wet in the same way, sulphate of 
zinc being the chemical employed, but it is usual 
to steam the timber first to open the pores, and 
then to subject it to a vacuum to withdraw the 
sap. If this be not done the timber must be 
stored for a considerable time to allow it to dry 
naturally. When treated the wood should not be 
placed in exposed situations, such as bridges, or 
else the zinc will be washed out and leave it unpro- 
tected. This is particularly true when weak solu- 
tions are used, and when the potency is greatly 
increased the tenacity of the timber isimpaired. In 
Germany 1.91 per cent. is considered the proper 
strength for railway sleepers. Several sugges- 
tions have been made to confine the zinc in 
the timber ; Mr. W.Thelmany proposed to sub- 
ject the timber to a subsequent bath of chloride of 
barium, with the view of producing an insoluble 
sulphate of baryta. It is doubtful, however, if the 
reaction would go on in the minute sap-ducts of 
the wood. Another process is that of Mr. Well- 
house, who also employs a double solution, the first 
being chloride of zinc to which a little glue is added, 
and the second a solution of tannin. It is claimed 
that the latter upon coming in contact with the 
glue forms small particles or films of artificial 
leather which plug up the mouth of the sap-ducts 
and prevent the zinc being washed out. Certain 
experiments which have been made seem to con- 
firm the idea. Another plan consists in using a 
solution of chloride of zinc. and gypsum. The 
gypsum crystallises and hardens inside the sap- 
ducts, and forms partitions to hold the zinc within 
the cells. There are three burnettising works in 
the States, and the cost of the process is about 
5 dols. per 1000 ft., board measure, or 20 cents to 
25 cents a sleeper. 

Creosoting is so well understood that it scarcely 
needs description. It is in almost universal use 
for sleepers for English railways, and no other 
process has been commercially proved capable 
of resisting the teredo navalis and limnoria 
tenebrans. Here and in Holland 10 lb. to 
12 lb. of creosote oil per cubic foot of timber are 
found sufficient for harbour purposes ; the French 
use 19 lb. for the same purpose, and a similar 
quantity has been found necessary in the Gulf of 
Mexico, where the marine worms cut off an unpre- 
pared pile in eight months. The creosoting pro- 
cess needs to be well done to be effective, and for 
ordinary purposes 8 lb. to 12 lb. are required per 
cubic foot of timber. 

It was generally considered that the presence of 
heavy oils in the creosote was objectionable, and 
therefore engineers were accustomed to specify that 
not more than 10 per cent. should be present. This 
view has been controverted by others, who take 
the view that it is only the heavy oil which can 
be relied upon to exert a continuous preservative 
action, the creosote itself being liable to become 
dissipated in course of time. This view receives 
confirmation by the good results of the preservative 
process introduced by Mr. Henry Aitken, of Falkirk. 
This consists simply in soaking timber in melted 
naphthaline for a period varying from two to twelve 
hours, depending on the bulk of the piece. A 
temperature of 180 deg. to 200 deg. Fahr. is all that 
is required for the process, and is most easily 
obtained by placing steam pipes in the bottom of 
the tank which contains the material. Simple as 
the process is, that is not its chief merit. A more 
valuable feature is that it can be applied to green 
timber, thus doing away with the long and expen- 
sive process of seasoning. The naphthaline makes 
its way through the pores of the wood, decomposing 
the albumenoid compounds, and displacing both 
sap and water. It then becomes fixed, and the 
whole substance is permeated with solid antiseptic 
of a permanent character. 

Aitken’s process was introduced in 1882, and 
three years afterwards* we gave an account of 
certain trials that had been made to demonstrate 
its utility. Among these we mentioned the con- 
struction of some railway wagons for the North 
British Railway. These were made from logs 
taken direct ral the timber pond and naphtha- 
lised. The logs were cut up and worked in the 
usual way, for unlike creosoting the Aitken process 
does not render timber more difficult to cut, 
neither does it interfere with painting nor var- 
nishing. The wagons have, up to the present, 


* See ENGINEERING, July 3, 1885. 
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shown no signs of decay, and all the joints are 


tight ; when taken apart the tenons still show the 
chisel marks, demonstrating that they have not been 
working in the mortises. On the same railway 
there were placed sleepers and keys, and after 
seven years these are still perfectly fresh. One of 
these keys has been forwarded to us; it is in 
perfect condition, and does not appear to have been 
touched since it was first driven. Four years ago 
fencing slabs of poor Swedish timber, some already 
beginning to decay, were naphthalised and put 
down and to-day they are in as good a condition as 
ever. 

In coal pits equally good results have been 
obtained, and larch timbering, which usually 
becomes quite rotten in five years, has remained 
perfectly sound. White ants and the teredo do 
not find naphthaline more palatable than creosote, 
for samples laid in the harbour of Colombo have 
been carefully avoided by both pests. 

In this ccuntry there are only two methods of 
preserving timber in general use, namely, careful 
seasoning and creosoting. The latter is only 
applicable to rough work, such as sleepers, fencing 
posts, and the like, while the former is expensive, 
and is only moderately successful in the case of 
soft timber. It remains to be seen if the Aitken 
process will take rank with the others and obtain 
general acceptance. It is full of promise, and if it 
fulfils only a part of what appears to have been 
proved for it experimentally, will be a valuable 
addition to our means of fighting the deterio- 
rating influences of time and weather. For 
many purposes hard woods are employed simply on 
account of their great durability, the cheap soft 
woods being, in other respects, equally well suited. 
If the soft woods can have their lives prolonged, a 
great saving can be effected in must cases. The 
sudden seasoning said to be effected by naphthaline 
without sensibly hardening the wood or rendering 
it difficult to work, deserves to be carefully investi- 
gated, as it would liberate an immense amount of 
capital now lying idle, besides preventing the 
annoyance resulting from the use of half-seasoned 
timber. Everything that offers to cheapen produc- 
tion is worth trying in these times of fierce inter- 
national competition. 





RESTRICTION IN THE SUPPLY OF 
NATURAL GAS. 

Tue discovery of natural gas came long ago with 
the boring of oil wells, and some of the gas so set 
free was used for heating purposes in the oil region 
long before it came to be considered an article of 
commerce to be carried by pipe lines to and through 
cities. The most snasabte thing connected with 
the introduction of gaseous fuel, into Pittsburg 
for instance, was the sudden transformation of one 
of the dirtiest cities in the United States into one 
of the brightest and cleanest. Its introduction 
and its use were attended with some accidents. 
Explosions occurred and human life was sacrificed 
without stopping its use. Its introduction in the 
glass furnaces is claimed to have made a marked 
improvement in the quality of the glass, as com- 
pared to the coal-fired pots. It is now stated by 
the ironmasters using gaseous fuel in puddling and 
reheating, that the metal, is improved as was the 
glass before mentioned. The area of production 
was extended by the discovery of new fields. The 
gas mostly comes from the Trenton limestone, as 
in Ohio ; and in the ‘‘ Cincinnati rise,” where mag- 
nesia replaces the lime, the most productive holes 
are situated. In most cases the pressure at first is 
great, even as high as 7001b. to the square inch, but 
ina month or two the pressure begins to decline until 
the hole chokes with salt water, or goes dry at all 
events, and a new one must be driven. At first 
this gas under high pressure was carried in 6-in. to 
10-in. pipe lines. Now the new lines are of pipes 
36 in. in diameter and the consumption is greater 
than ever. 

The Commercial Advertiser, Saturday, October 25, 
in a telegram from Pittsburg, attracts attention to 
what has been repeated in other papers, that the 
Philadelphia Gas Company of Pittsburg has adopted 
a resolution at the meeting of its directors, that is 
gladdening the hearts of owners of coalfields, but 
creating a sensation among iron and steel workers 
such as has not been experienced since the dis- 
covery of this kind of fuel. In the near future no 
gas is to be delivered to the puddling furnaces, of 
which there are about a thousand in the city of 
Pittsburg. Of these, seven hundred and fifty, 





perhaps, take gas from this company, and this 
number will, possibly, be shut off as the result 
of this order. Already some are changing their 
furnaces, it is said, to burn coal, and activity in 
mining coal is looked for, with a scarcity of miners 
to meet any sudden demand for solid fuel. 

The gas company claim that this order is not 
indicative of diminished supply, but that its con- 
sumption in private houses is more profitable. 
Other reports reach us, of diminished supply. 
There has been enormous waste, of this there can 
be no doubt, particularly in cases where the con- 
sumption is in such large bulk as to make gas 
meters inapplicable in their case. As to its value 
in heat, it is said that 50 cubic feet of natural gas 
in a return flue boiler will yield one brake horse- 
power for one hour; and the daily consumption 
taken from the report of the company, January 1, 
1890, was indicative of about 800,000,000 cubic feet 
per day, or as the report in the Advertiser says, the 
equivalent of 25,000 tons of coal per day ; which 
makes 10 Ib. of coal equal to 160 ft. of gas. 

The heating power of natural gas is usually given 
as 1000 ft. = 55 Ib. of bituminous coal. Its 
analysis shows : 


Per Cent. 
Hydrogen : ee es one ae 22 
Marsh gas Sa $y a ‘i ae 67 
Other bodies in small quantities... os | 
100 


Stated in another way there are required to 
furnish one horse-power for one hour: 19.4 cubic 
feet of coal gas ; 83.4 cubic feet of water gas ; and 
50 cubic feet natural gas. The analysis of Dowson 
or water gas from anthracite is : 


Hydrogen ... Ss $08 Sf fs 18.73 
Marsh gas ... one a ica 6 31 
Olefiant gas ... fe ae ae vs 31 
Carbonic oxide __... i aes -. 25.07 

a acid re on ea ae 6.57 
Nitrogen... = ses .. 48.98 


The use of gaseous fuel, even if it did not prove 
advantageous to the manufacturers in the bettering 
of their product, as compared to the use of coal, 
has in comfort and convenience the greater eco- 
nomy of no waste solid product to be disposed of 
at cost. No ash-holes are needed, and all dirt in- 
cident to the production and removal of the ashes, 
is avoided. 

A fire, regulated at will by the movement of an 
inlet valve, is the perfection of fuel combustion, 
and it is not likely that the even total failure of the 
gas wells will stop the use of this sort of fuel. The 
demand once made must be met, and doubtless the 
future will see a cheap equivalent to the natural 
gas produced in quantities from the coal mines, or 
perhaps from the slack coal not fit to send to the 
market and lying in huge piles at the mines. 

The latest reports seem to confirm the diversion 
of the gas fuel from the manufacturers, but it is 
too soon to say just how they will meet the difti- 
culty. 








YARROW’S TORPEDO BOAT WITH 
QUADRUPLE-EXPANSION ENGINES. 
On Thursday of last week, the 13th inst., the trial 

was made of a new type of first-class torpedo boat 
which has lately been constructed by Messrs. 
Yarrow and Co., of Poplar. 

The boat in question, which is named the 
Bathurst, is the last of a series which have been 
built by Messrs. Yarrow for the Argentine Navy. 
The order received by that firm was for six first- 
class and eight second-class boats. The former 
are 130 ft. long and 13 ft. 6 in. wide on the water 
line. The first five were fitted with triple-com- 
pound engines, and on their official trials of two 
hours’ continuous run, and fully equipped for service, 
attained speeds of somewhat over 23 knots per 
hour, the mean of all the trials being 23.312 knots. 
These boats in their internal arrangement are very 
similar to those lately built by Messrs. Yarrow and 
Co. for our own Government; the experience 
attained during the recent naval manceuvres— 
where the boats worked in a manner which gave the 
naval authorities great satisfaction—being of con- 
siderable value to the firm in disposing of the 
limited space at command in these diminutive war 
vessels. 

The skin plating, which is of course of mild steel 
and galvanised, is of greater thickness than is cus- 
tomary with this class of vessels. There are eleven 
water-tight compartments. Forward there is a 
high turtle back terminating in a conning tower. 





The quarters for the crew are beneath the turtle 
back, whilst the steering wheel is, of course, in the 
conning tower. Thereis steam steering gear, but 
the steering can also be done by hand by means of 
a quick-change arrangement. Aft of the conning 
tower is a compartment containing the galley, 
drinking water tanks, and stores for sundry 
articles. The boiler-room and machinery compart- 
ment come next, aft of which is the space devoted 
to the housing of the engineering staff. The officers’ 
quarters, with pantry, are in the stern of the 
vessel, 

The boilers are of the loco-marine type usually 
fitted by this firm. Our readers are acquainted 
with the leading features in the design of Messrs. 
Yarrow’s boilers. Copper fireboxes and brass tubes 
are retained, as it is the opinion of this firm that 
these materials are far more reliable than steel for 
such positions. Messrs. Yarrow consider that with 
copper fireboxes and brass tubes a more reliable 
boiler can be produced of the locomotive type than 
by adopting any other design yet introduced ; sup- 
posing, of course, that the materials and workmar - 
ship are of the best description, and certain pre- 
cautions are taken in getting out the design to meet 
troubles that would otherwise arise. This opinion 
is strengthened by observation of their own prac- 
tice, for after an experience now extending over a 
good many years, there has been no occurrence, 
owing to locomotive boilers of their design, which 
might fairly be described as an accident, or at any 
rate one of serious import ; and even leaky tubes— 
popularly supposed to be an inseparable adjunct 
to forced draught—are rarely seen. Certainly 
the boiler of the boat tried last week gave no 
trouble at all, and there was no appearance of 
leakage when pressure was reduced during the run 
homeafterthetwo hours’ trial. In view of the success 
attained by the torpedo boatbuilders—and it is but 
fair to add, more especially by Messrs. Yarrow— 
with the locomotive type of boiler when worked at 
high rates of combustion and evaporation, the 
logical conclusion is forced upon us that it is not 
principle, but details of design which are at the 
root of so much of the trouble that has occurred 
when locomotive boilers have been tried with forced 
draught. In fact there are a good many wrinkles 
to be learnt before one can turn out a good loco- 
marine boiler. The torpedo boatbuilders have had 
now a great many years’ practical experience—with 
all the rich harvest of knowledge that failure brought 
in early days—and in addition to this Messrs. Yarrow 
have, as our readers know, made a large number 
of direct and scientifically conducted experiments, 
involving the outlay of considerable sums of money. 
There is no royal road to boiler design any more 
than to other branches of knowledge. There are, 
however, a few axiomatic principles which are not 
very difficult to remember ; one of the chief of 
these being, in the opinion of Messrs. Yarrow, the 
making of due allowance in the design for a certain 
amount of flexibility, so that the various parts can 
accommodate themselves without strain to meet 
the changes of form due to expansion and _ contrac- 
tion. Messrs. Yarrow state that ‘‘if this main 
principle is always kept in view throughout the 
design, we are confident that there should be none 
of the trouble frequently experienced in working 
boilers under forced draught.” 

In the Bathurst the chief point of interest 
rests with the main engines, which, as stated, are 
of the quadruple-expansion type. In addition to 
them and their attached pumps, there are, in the 
machinery compartment, six other engines, namely: 
steering engine, circulating pump, air compressor, 
fan engine, Kirkaldy condenser, and electric light 
engine with dynamo. The sketch on the next page 
gives, diagrammatically and not necessarily to scale, 
a plan, showing the positions occupied by the various 
engines. There is also a steam donkey in the 
stokehold. 

Six auxiliary engines, besides the main engines 
—with four cylinders—and condenser, is avery fair 
complement for a 20-ft. engine compartment ; 
nevertheless there is good room to move about on 
board the Bathurst. In fact these torpedo boats 
pine gts most favourably in this respect with some 
much larger vessels in Her Majesty’s Navy ; for 
instance, the ill-fated Serpent, in the after engine 
compartment of which vessel men had to hop about 
more like canaries in a cage than human beings in 
an engine-room. In a stiff blow and beam sea the 

osition of the artificers in that vessel must have 
en, at least, one of extreme discomfort. 

In the Bathurst there is a neat arrangement for 
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keeping a vacuum when the main engines, and the 
air pump which is worked from them direct, are at 
rest. This consists of a small air pump attached to 
the circulating pump. It is always running, and is 
sufficient to keep the condenser free from water, 
and also a moderate vacuum when steam is not 
coming over from the main engines. The arrange- 
ment adds greatly to the ready manceuvring of the 
boat, and will be invaluable, doubtless, if ever she 
should be put to the ultimate purpose for which 
—" boats are conventionally supposed to be 
uilt. 

The cylinders of the main engine are of 14 in., 
20 in., 27 in., and 36 in. diameter, and havea stroke 
of 16in. The order of position, as will be gathered 
by the sketch, is high, second intermediate, first- 
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intermediate, and low. The valves are all of the 
piston type. The air pump is placed forward beneath 
the crankshaft, and is worked direct. The two 
feed pumps (not shown in sketch) are placed on the 
same line still further forward, and are worked in 
the same manner. These three pumps have a short 
piece of shaft to work them which is attached to 
the main crankshaft by a slip coupling. 

The chief object in view, in placing quadruple- 
expansion engines in this boat, was to do away with, 
or perhaps rather to materially reduce the vibration 
that is so unpleasant a feature in modern high-speed 
craft with quick-running engines. We may say at 
once that a very fair measure of success has been 
attained in this direction, certainlysufticient to war- 
rant the extra room and expense due to the intro- 
duction of the additional cylinder. We were unfortu- 
nately not able to make a run on any of the other 
boats which formed a part of this order for the 
Argentine Government, and therefore cannot speak 
of our own knowledge on the comparative merits 
of the five triple-expansion engined boats and this 
quadruple-expansion craft; but the Bathurst is 
undoubtedly very steady compared to other tor- 
pedo boats, when running at high speed. Perhaps 
the advantage is more noticeable at—to torpedo 
boats—moderate rates of steaming, say 13 to 17 
knots, rather than at full speed; but this perhaps 
is for the best, as 14 to 15 knots would probably 
be somewhat about the ordinary cruising speed— 
in smooth water-—of these craft. It is in all-day 
running that the fatigue from constant vibration 
tells on the crew. This question of vibration is 
— one of the most important problems that 

as to be solved in the design of torpedo boats, 
and it is the thing of which those who run these 
vessels mostly complain. Simply to sit on the 
deck of a torpedo-boat for several days when the 
vessel is running at speed, will, if the boat be a 
heavy vibrator, cause a feeling of weariness which 
it takes time to overcome. It is not like getting 
tired with ordinary work, but is accompanied with 
a degree of irritation and nervous exhaustion which 
even the most robust are apt to feel. The same 
phenomena, we understand, are observed in con- 
nection with bicycle riding, where fatigue proceeds 
more from nerve strain due to vibration than from 
actual muscular exertion. 

The plan Messrs. Yarrow have adopted in design- 
ing the engines of the Bathurst, with a view to 
reducing the vibration, is to arrange the four 
cylinders in pairs, each pair having its cranks oppo- 
site to one another, so that the reciprocating parts 
of each balance one another. Of course there is 
some little disturbance due to the angularity of the 
connecting rod to be taken with consideration, and 
for this reason there would be a given definite 
speed at which the action would be of the maximum 
benefit. Probably Messrs. Yarrow have recog- 
nised this, and so arranged that the boat shall be 
steadiest at the most usual speeds. 

There is, however, a further benefit than that 





of anti-vibration due to the addition of an extra 
cylinder to the engines. Under the same condi- 
tions of consumption the average horse-power of 
the five first-class boats, with triple-compound 
engines, was 1120 indicated ; whilst on the Bathurst 
1230 indicated horse-power has been registered ; 
so that there was a gain of 110 indicated horse- 
power. On the trial made last week, the mean 
speed, as will be seen by the copy of the official 
report attached, was 24.453 knots, whilst on the 
two hours’ run the speed was but a trifle less, 
24.426 knots. We have, therefore, a gain of 
over a knot, presumably due to the additional 
cylinder. Of course this fourth cylinder means 
extra weight, probably about 3 tons. We should 
estimate that about 40 additional horse-power 
would be required to drive this extra 3 tons, in order 
to get the same rate of speed as in the triple-expan- 
sion engine boats; i.e., if the quadruple engines 
weigh 3 tons more than the rc and only indi- 
cated 40 indicated horse-power more, the speeds of 
both types of boats would have been about 23} 
knots. But as an extra knot was obtained, we 
may roughly put the net gain at about 70 indicated 
horse-power. 

With regard to the general constructive details of 
these engines there is not much to say. The base 
of the engine is formed by longitudinal angle steel 
with deep vertical flanges, and attached to the main 
structure of the vessel throughout the length of the 
engine-room. These longitudinals are connected by 
cross-pieces formed by steel castings, the whole 
constituting a light but safe and strong foundation 
upon which the steel columns forming the framing 
of the engine are reared. There is cross-bracing, 
but no diagonals to the framing, as in the earlier 
engines of this class, but the cylinders are steadied 
by three deep steel webs attached firmly to their 
tops, and taking their bearing from the rising of the 
engine-room hatch, and thus from the main struc- 
ture of the deck and hull. 

The oil service for lubricating these engines is 
well designed. The old days of the mop and squirt 
are passed for ever in the torpedo boat engine- 
room, although of course the syringe may still come 
in as a valuable auxiliary. Each bearing has its 
own oil duct, controlled by a tap, the exact supply 
of oil being always visible. The water service for 
thrust and guides is also well designed, each collar 
in the former having a separate supply. There are 
seven collars to the thrust bearing, and there is a 
sliding coupling between the crankshaft and thrust- 
shaft, so that wear on the collars is taken up auto- 
matically and adjustment is not necessary. The 
link motion is of the ordinary type. There are the 
usual steam bilge ejectors and hand bilge pumps 
to each compartment. There are also stop valves 
to the exhaust of all auxiliaries. 

We append a copy of the official report of the 
trial, and for a boat of thesedimensions the speed 
attained is certainly a magnificent result. 


Official Trial in the ‘* Lower Hope,” River Thames, of a 
Seagoing Torpedo Boat with Quadruple - Expansion 
Engines by Yarrow and Co. for the Argentine Govern- 
ment. Load Carried 12 Tons; displacement 75.5 Tons. 
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The total number of revolutions made in two hours at full speed 
with 200 Ib. in boiler were 51,848. The mean revolutions to make 


a knot, by the formula Exerthxe is 1061.3, and the mean 


speed by revolutions for the two hours 24.426 knots. The con- 
sumption of fuel per hour was 25} cwt. 
November 13, 1890. 





There were present on the trial Captain Spurr, 
chief of the Argentine Naval Commission ; Captain 
Garcia, chief of the Torpedo Division of the Argen- 
tine Navy ; Mr. Hughes, Chief Engineer Argentine 
Navy ; and Mr. Henry. Mr. Crohn represented 
Messrs. Yarrow and Co. 





H.M.S. “SERPENT.” 

Tue loss of the Serpent has been made a peg 
upon which to hang denunciations of the Admiralty 
for alleged faults and shortcomings which do not 
appear to have any relation to the cause of that sad 
catastrophe. The Serpent was wrecked, as many a 
fine mercantile steamer has been, by getting out of 
her course and running upon the rocks. There is no 
reason for supposing, according to the information 
yet obtained, that the loss was due in any degree to 
defective construction, machi nery, or equipment. 

It is typical of naval criticism that this deplor- 
able event should have been utilised as a weapon of 
attack against the constructors of the ship, before it 
was known whether this was a justifiable proceed- 
ing. In paper warfare of this sort the name of 
‘* George Elliot, Admiral,” is sure to be found in 
&@ prominent position. This distinguished officer 
hastened to comfort the public mind by asserting 
that the Serpent was ‘‘jerry-built.” If no one had 
been saved from the wreck to testify that the vessel 
continued steaming at about half-speed till she 
ran upon the rocks, and did not then sink for half 
an hour or three-quarters of an hour, the gallant 
admiral would probably have stuck to his assertion 
about ‘‘jerry-building.” Since hearing of the 
actual circumstances, however, he writes to say 
that what he means by the offensive term is some- 
thing that no one else would have imagined or can 
clearly comprehend. It is perhaps too much to ex- 
pect that such a critic weal feel at all abashed by 
the utter failure of his anticipatory explanation of 
why the Serpent was lost. 

The Serpent was 225 ft. in length, 36 ft. in 
breadth, with a mean draught of water of 14ft. 3 in., 
and a displacement of 1630 tons. Her intended 
indicated horse-power with forced draught was 
4500, and the full speed 174 knots per hour. She 
was armed with six 6-in. 5-ton breechloading guns 
on the upper deck. The engines were of the triple- 
expansion type in two separate sets, the cylinders 
being 26 in., 37 in., and 57 in. in diameter respec- 
tively, and the stroke 33 in. She had four cylin- 
drical boilers 17 ft. long and 10ft. 3in. in diameter. 
The hull was built at Devonport Dockyard, and 
the machinery was made and fitted up on board by 
Messrs. Harland and Wolff. 

This vessel was a failure in speed. She never 
fully realised the contract power under forced 
draught, and the intended speed of 174 knots was 
never reached. She did not even come within a 
whole knot of it. The attempts to force the ship 
upon trial were wisely given up after repeated 
efforts and long delays, and she was put into com- 
mission. At the lower power and speed to which 
she has been limited de has, we believe, given 
satisfaction ; but she failed to be the fast cruiser 
she was intended to be. 

Dogmatic and ignorant criticism such as that above 
referred to, does much harm in diverting attention 
from the really weak points in our ships, and in 
giving the designers opportunities of overthrowing 
their opponents, which they are only too glad to 
avail themselves of. The untechnical public accept 
the result as a vindication of the fair fame of our 
ships, when the whole affair may be merely a paper 
dispute about something which does not touch 
their real defects. Such discussions weary ordinary 
readers, and make it appear to them that there is 
never anything substantial or intelligible in naval 
criticisms. There is much to criticise in our ships 
of war; but no one can hope to obtain a proper 
hearing while the public mind is in the state of 
bewilderment into which it has been brought by 
the false or trivial issues that have been raised 
and fiercely argued out on both sides. What is 
obvious to the most unlearned observer is, however, 
that notwithstanding the complete manner in which 
objections to our ships of war have apparently been 
refuted in long-winded papers and speeches by 
those responsible for them, our dockyardsare filled 
with completed ships that cannot squeeze through 
their trials, and the Serpent is only a typical 
instance of how the present Admiralty ships, that 
the designers prove on paper to possess such re- 
markable qualities, fail to give the promised results. 

It is strange that the Admiralty cannot do with 
this type of vessel what can be done by outside 
shipbuilders, say Elswick, for example. We showed 
last week that most satisfactory results have just 
been achieved at Elswick in a vessel designed there 
for the Argentine Republic by Mr. Philip Watts. 
Mr. Watts has shown our Admiralty designers the 
way to produce fast ships of this type, but they 
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follow a long way after. The vessel that may be 
regarded as the first of the present type of fast 
cruisers is the Esmeralda, built at Elswick and de- 
signed by Mr. George Rendel, late a member of the 
Board of Admiralty. Mr. Watts has greatly im- 
proved upon the Esmeralda, and the vessels that 
succeeded her, in the Italian cruiser Piemonte, 
which obtained a speed of 22.3 knots, and in the 
Argentine vessel ‘25 de Mayo,” which steamed 
21; knots, with natural draught only. 

A striking contrast between these results and 
those obtained by the Admiralty is shown within 
the limits of Elswick yard itself. The two unpre- 
cedentedly fast cruisers above described have been 
completed from the firm’s own designs and passed 
successfully through their trials, while there are 
five fast (?) vessels built to Admiralty designs still 
lying there and being delayed from month to 
month, because the expected speed cannot be 
obtained in any one of them, and is not likely to 
be obtained. These vessels have been built for the 
Australian squadron and their cost paid for out of 
colonial funds. 


THE LATE FIRE AT THE GROSVENOR 
GALLERY. 

Tue accounts in the daily papers, coupled with 
the fact that the lighting carried out by the Lon- 
don Electric Supply Corporation, Limited, from 
the Grosvenor Gallery station, has temporarily 
ceased, have given rise to exaggerated reports of 
the fire which occurred last Saturday night in 
Bond-street. The following account of the cause 
and extent of the fire has been communicated to 
us from an official source. 

The lighting was originally conducted entirely 
from the station under the Grosvenor Gallery in 
Bond-street. At the back of Bond-street there 
is a court, at the other side of the lane from that 
on which the Grosvenor Gallery stands, and there 
were erected the boiler houses, and over the boiler 
houses was a room, and above that room a water 
tank. As the works had progressed at Deptford, 
it became necessary, at the end of last month, to 
turn the lighting over from the Grosvenor Gallery 
installation to the Deptford works ; this could only 
be done at the moment in a temporary way, 
because the basement under the Grosvenor Gallery 
where the machinery was placed, is ultimately 
to become one of the main distributing centres. 
The converters and the distributing arrangements 
will be erected on the site at present occupied by 
the Grosvenor Gallery machinery, and before this 
machinery could be moved it was necessary, the 
space being occupied, to make a temporary dis- 
tributing station. This temporary distributing 
station was erected over the boilers in the building 
at the other side of the court before referred to, 
and for the momentthe Deptford station took up the 
whole of the lighting, 40,000 lights being placed on 
the circuit. The lighting was effected entirely 
from Deptford ; the current was sent up to the dis- 
tributing centre at a tension of about 5000 volts, it 
not being the intention of the company to put the 
full pressure on until the whole of the mains be- 
tween Deptford and London are complete. One 
of the main Ferranti concentric mains was entirely 
finished and doing the lighting, a second has been 
finished since the fire, and the two remaining 
mains, making four from Deptford to London on 
the concentric principle, will all be finished in about 
a fortnight from this date. 

The temporary distributing station was neces- 
sarily not fitted up in the way in which the final 
distributing centre will be arranged under the 
Grosvenor Gallery. There was obliged to be in the 
temporary building a certain amount of woodwork, 
first, from the very necessities of the building and 
secondly, by reason of the fact that having regard to 
the speed with which the turnover to the new system 
had to be effected, it was impossible to erect, even 
if it had been advisable to go to the expense of 
erecting, a temporary fireproof room. It may be 
pointed out, as an example of the necessities of the 
case, that the water tank formed the roof of the 
room and caused a constant condensation ; it would 
have been impossible to allow water to drip on the 
distributing apparatus, and the ceiling therefore 
had to be lined with wood to get rid of this difti- 
culty. 

On Saturday morning one of the men was putting 
in a plug switch to » ava on a new set of con- 





verters, but he did not put the switch fairly on. 
Noticing that there was a slight sparking, instead of 





giving the switch a push and making it go right 
home, he (not thinking what he was doing) slowly 

ulled the plug switch off, and an arc, of course, 
immediately formed between the main and the 
switch. The man at once lost his head. He might 
have turned off the main switch, which was by his 
side, and which would have cut the current off, or 
he might have moved a further main switch by 
which he could have at once cut off the current 
from Deptford. But instead of doing either of these 
things he left the arc, which was about 9 in. long, 
and would be just about sufticient to absorb the 
voltage without increasing the current to such an 
extent as to make the main fuze go, and went into 
another room to telephone to Deptford asking 
them to turn off the current there. hile he was 
away telephoning to Deptford the arc set fire to 
the building and the converters were destroyed, 
thus stopping the lighting. It was one of those 
blundering accidents which occur in all works from 
time to time through a man losing his head at a 
moment of emergency—caused by his own negli- 
gence—and the accident was just as much a pure 
accident as one on the railway where a signal- 
man gives ‘‘line clear” in error. The accident 
had nothing to do with the tension, as, of course, 
a lower tension would have produced a somewhat 
similar result ; neither was it connected with the 
converters or any part of the apparatus forming 
the system. 


THE IRON AND STEEL INSTITUTE IN 
AMERICA. 


THE New Works OF THE PENNSYLVANIA STEEL 
ComMPANny. 

OnE of the things that struck the members of 
the Iron and Steel Institute, on their recent visit 
to the United States, as being very remarkable, and 
one, moreover, that appears on the face of it to 
require an immense amount of explanation, is the 
fact that while a large number of furnaces are being 
erected in the Southern States, in order to smelt 
the minerals found in that region, the Pennsyl- 
vania Steel Company have concurrently erected a 
set of four blast furnaces at Sparrow’s Point, near 
Baltimore, on Chesapeake Bay, for the purpose of 
smelting ores brought from Spain and Cuba, with 
coke brought from the Connelsville coke region in 
Pennsylvania, more than 500 miles distant. The 
first reflection suggested by this apparently conflict- 
ing condition of affairs is that if the local juxtaposi- 
tion of ores and fuel may be regarded as a substan- 
tial advantage, then the Pennsylvania Company 
must be looked upon as very ill-judged and unfortu- 
nate in their selection of a site for their new works. 
But this does not by any means follow, since local 
markets and transportation facilities have often as 
much to do with the success of a new ironmaking 
enterprise as the immediate proximity of vast stores 
of suitable minerals. To illustrate this point, it 
need only be pointed out that the existence of such 
suitable supplies, say, at Winnipeg or in the Hud- 
son’s Bay Territory, or in Alaska, could hardly 
bring about the successful establishment of a local 
iron industry, since the markets would be too 
remote, whereas at Chicago, where there are no 
indigenous minerals, the manufacture of iron on a 
large scale is carried on successfully, simply because 
there is an important market at the door. 

The Pennsylvania Steel Company is now the 
third largest manufacturing concern of its kind in 
the world, yielding place only to the firm of 
Carnegie, Phipps, and Co., of Pittsburg, and to 
the Illinois Steel Company, of Chicago. The 
company was organised in 1865, and its first works 
were established shortly afterwards on the banks 
of the Susquehanna River, about three miles east of 
Harrisburg, in the State of Pennsylvania. This 
locality was selected in full knowledge of the fact 
that it was impossible to obtain, within a reason- 
able distance of the works, a supply of sufficiently 
cheap ores, suitable for the Bessemer process, 
because it was thought that a location on the 
Atlantic seaboard offered facilities for the develop- 
ment of the company’s business, not otherwise 
obtainable. The same consideration has prevailed 
in the choice of the site selected for the company’s 
new works at Sparrow’s Point, near Baltimore, 
recently visited by the members of the Iron and 
Steel Institute. 

Until 1887, the Steelton Works, near Harrisburg, 
were the only works carried on by the company, 
and they were mainly fed by ores imported from 
EKurope—chiefly from Spain, Elba, and Algeria. 








Occasional quantities were also imported from the 
Cumberland district in England. The only other 
company in the United States that has shipped 
these ores on a large scale has been the Bethlehem 
Iron Company, who are now greatly extending 
their works with a view to the manufacture 
of ordnance. In 1884, the Pennsylvania Com- 
pany commenced to import ores from the Jurugua 
iron mines in Cuba, which are now their main 
source of supply. In this region these ores are 
mined in a ridge which runs nearly parallel with 
the shores of the Caribbean Sea, near Santiago de 
Cuba, on the south-west of the Island. The ore 
has been described by Professor Kimball as an 
anhydrous red hematite, presenting all the varieties 
of form of that mineral, such as lustrous, specular, 
and micaceous, as well as amorphous and lustreless 
forms. The iron has been traced over the range 
for a distance of 14 miles, and it usually con- 
tains from 62 to 66 per cent. of metallic iron, with 
0.006 to 0.026 per cent. of phosphorus, and 0.02 to 
0.04 per cent. of sulphur. In 1884, the total 
quantity of Cuban ore imported into the United 
States was 22,000 tons, whereas in 1889, it was well 
on to 200,000 tons. The ore is, of course, subject 
to the payment of a duty of 3s. per ton, and, but 
for this duty, it has been claimed that it could com- 
pete successfully with ores of home production, 
over a much wider area. 

At the Steelton, or Harrisburg Works of the 
Pennsylvania Company, there are four blast fur- 
naces, of the following respective dimensions : 


No. 1—14 ft. bosh and 60 ft. height, built in 1872 
” rr ” 80 ” ” 1875 
” 3—18 ” 70 ” ” 1885 

” 4—18 ” 70 ” ” 1885 


One of the first Bessemer steel plants in the 
United States was constructed at Steelton, in 
1866-67, and the ingots were sent to Johnstown in 
order to be rolled into rails in the iron rail mills of 
the Cambria Iron Company. In 1868, the com- 
pany built its first rail mill—a three-high train of 
23-in. rolls. In 1869 a forge was added, and here 
the largest steam hammer then in the United States 
was employed in reducing the ingots to blooms for 
the rail mill. In 1876, a 34-in. blooming or cogging 
mill was erected, and since then, all rails manufac- 
tured by the company have been produced from 
rolled blooms. A second Bessemer pit, with three 
8-ton converters, was put into operation at Steel- 
ton in 1881. 

The Pennsylvania Company was one of the first 
in the United States to adopt the Siemens open- 
hearth process, having erected two 5-ton melting 
furnaces in 1875, which, however, were replaced in 
1880 by two 20-ton furnaces. Since then, two 30- 
ton and one 5-ton furnaces, have been added to the 
open-hearth plant. The other features of the 
Steelton plant comprise a rolling mill, with a 20-in. 
three-high train, and a 13-in. three-high train, 
erected in 1883; a billet mill, with a 20-in. three- 
high train; a universal mill, erected in 1885, for 
producing slabs and blooms, chiefly for re-rolling 
into structural shapes, and a reversing blooming 
mill, with 32-in. rolls, completed in 1886. Railway 
switches and frogs are also made on a large scale at 
the Steelton Works. The total capacity of the 
plant is about 1200 tons of steel per day, and the 
number of hands employed is about 3500. The 
company practically maintains the town of Steelton, 
with its 10,000 inhabitants. 

At Sparrow’s Point, near Baltimore, the Penn- 
sylvania Steel Company have recently undertaken 
the construction of a magnificent new plant, which 
will embrace not only blast furnaces and Bessemer 
and open-hearth steel works, but a large and fully 
equipped shipyard and engineering works as well. 
It was these new works that the members of the 
Iron and Steel Institute were invited to examine 
on their way from Washington to Niagara Falls on 
Monday, the 28th of October. The works are 
situated on a site about nine miles from Baltimore, 
on the north bank of the Patapsco River, which 
affords direct access a few miles further down to 
Chesapeake Bay, and thence into the Atlantic. A 
line of railway, nearly five miles in length, has been 
constructed from Baltimore to Sparrow’s Point for 
the company, which line, after crossing Bear Creek 
by a trestle bridge 3405 ft. in length, gives direct 
access to the company’s property. 

Operation were commenced here in May, 1887, 
and the plant is now well advanced towards com- 
pletion. Four blast furnaces have been erected, 
each 85 ft. in height and 22 ft. bosh, so that they 
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are of the largest size. Only two of these furnaces 
were in blast at the time of the recent visit. The 
four furnaces are estimated to produce about 6000 
tons of pig iron per week. Double vertical con- 
densing engines supply the necessary blast, which 
is heated in Whitwell stoves, each 70 ft. high and 
22 ft. in diameter. Babcock and Wilcox boilers 
supply the steam, 4000 horse-power being allowed 
to each pair of furnaces. Water is drawn from the 
Patapsco River for cooling and general furnace use, 
while the boiler supply is obtained from artesian 
wells, sunk through the clay to a stratum of fine 
gravel, about 100 ft. below the surface. 

The Bessemer plant, which is being put up 
alongside the blast furnaces will be in some respects 
the most powerful in the world. At the present 
time four 18-ton converters are being erected, which 
will have a daily capacity of some 2000 tons, or a 
total annual capacity of between 600,000 and 
700,000 tons, a full third of the total annual 
production of the Bessemer works of the United 
Kingdom. The plans provide for either running 
the metal direct from the furnaces, or supplying 


River by the Pennsylvania Company will be more 
successful than others that have gone before. That 
company is certainly full of enterprise, and their new 
tae ate will, as a whole, compare favourably, 
not only with similar plants in the United States, 
but with any in the world. A sketch-plan of the 
works, and one of their general location, is annexed. 


THE Suppury Nicket Mines anp MINING. 


Governments, about 250 members of the Iron and 
Steel Institute were conveyed to and shown over 
the extensive mines and mining properties in the 
province of Ontario, located at Sudbury, which have 
recently undergone considerable development, and 
to which a good deal of importance is not unreason- 
ably attached throughout the Dominion. The Sud- 
| bury mines have only been in operation for four or 
| five years, and they are being extended and added 





to every day. The deposits of nickel ore found in | 
this region were accidentally met a few years ago, | 


in prospecting for copper. No one at the time 
appeared to know what the mineral really was, but 
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‘far distant, one of which, Lake Nipissing, almost 


borders the property. The country has for many 
generations been the centre of virgin forests, but 
successive forest fires have wrought sad havoc upon 


‘it, until now the charred and blackened tree stumps 
and the sterile-looking character of the land, give 


|it the appearance of a veritable blasted heath. One 
| of the forest fires responsible for this condition of 


things occurred about forty years ago, and devasted 


On the invitation of the Canadian and Ontarian | 


an area of nearly a thousand square miles. Agricul- 


| ture is conspicuous by its absence, except in very 


rare cases, when a cultivated patch peeps out from 
the waste of sterile woodland like an oasis. The 
region was inaccessible by railway until a few years 
ago, when the Canadian Government constructed 
the Pacific Railway. Sudbury, nevertheless, has the 
appearance of a prosperous town, with two fairly 
good country hotels, several churches, a broad and 
not at all despicable principal street, and every 
evidence of future prosperity and progress. 

Such was the town or city to which, on the 29th 
of October, the members of the Iron and Steel 
Institute, following a party of their number that 

















remelted metal from the cupolas to be erected close 
to the converting pits. The blooming mill will be 
one of the largest in the country, with two-high 
rolls 36 in. in diameter, driven by a pair of 42-in. 
by 60-in. reversing engines. It is intended to pass 
the blooms direct from the blooming mill table 
through the shear to the rail train, where they will 
be rolled into rails without reheating. A three- 
high rail train with rolls 26 in. in diameter, will be 
driven by two 48in. by 66 in. Porter-Allen engines, 
and will be fitted with appliances for handling the 
bars from the different passes mechanically. This 
mill will turn out finished rails in six-rail lengths 
of 180 ft. The sawing, straightening, and drilling 
apparatus beyond will be of the usual type. 

Provision has been made for building a large 
open-hearth plant for the manufacture of ship- 
plates, angles, and structural steel generally. A 
great part of the product obtained from the plant 
will be utilised in the company’s shipbuilding yards 
and engineering works close at hand. The Penn- 
sylvania Steel Company have not hitherto carried 
on the business of steel shipbuilding, but the works 
that they are now constructing on the Patapsco 
are likely to place them in possession of the most 
complete shipbuilding plant in the United States. 
Four slips for ships from 250 ft. to 300 ft. long 
have been provided to start with, but it is proposed 
to add to them as may be required. 

The Pennsylvania will be the first steel manufac- 
turing company in the United States that has gone 
the length of producing within themselves every- 
thing that is required, from the raw material to the 
finished ship. In this respect they will resemble 
Palmer’s Works at Jarrow, and Cockerill’s Works 
at Seraing. But they are, nevertheless, trying 
a great experiment, which may not be very suc- 
cessful. The past history of steel shipbuilding 
in the United States has not been a record of un- 
broken prosperity. On the contrary, in spite of 
the enterprise and ability of such men as the late 
John Roach, and. of other builders on the Delaware, 
the progress of steel shipbuilding has been fitful, 
slow, and unsatisfactory, nor is this difficult to 
understand when it is remembered that it costs 
fully twice as much to build a steel ship in the 
United States as it does in the United Kingdom. 
The shipbuilding industry of the United States 
continues to be mainly done in timber, the tonnage 
built in iron or steel not having exceeded 50,000 
tons in any one year. It remains to be seen whether 
the experiment about to be made on the Patapsco 
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analysis soon proved that it was one of the rare 
minerals found only in two or three parts of the 
world, so far as is at present known, that bear the 
valuable metal nickel in percentages varying 
from 3 to 13 or even more. Up toa couple of years 
ago, probably little importance, from an industrial 
point of view, would have been attached to this 
discovery ; but at that time experiments made in 
France, in Glasgow, and in Sheffield, gave rise to 
the belief that nickel was possessed of very valuable 
properties in alloy with steel, which fitted it in a 
very marked degree for the manufacture of steel 
or steel-faced armour-plates. The United States 
Government, recently made tests at Annapolis, that 
proved, so it was claimed, a nickel steel plate had 
almost twice the resistance to shot possessed by an 
ordinary steel plate, and that it did not crack all 
around the spot struck by the shot, but gave aclean 
hole, which did not otherwise damage the plate. In 
consequence of the various results obtained, a de- 
mand set in for supplies of nickel, which was felt 
to be one of the metals of the future. Up to this 
time the Dominion Copper Company, and a company 
of which Mr. Hussey Vivian is the head, were the 
only firms engaged in the manufacture of nickel 
from the minerals found in Canada, but: now a con- 
siderable number of individuals or firms have be- 
come located on the area near Sudbury, where the 
nickel is found, and a considerable development of 
the industry appears to be probable. Under these 
circumstances some account of the conditions of the 
new industry would appear to be called for. 

The region in which the nickel mineral deposits 
are found is about twenty-five to thirty miles in one 
direction, by about ten miles in another, and the 
little town of Sudbury on the Canadian Pacific line 
is its centre. The region is one of the most dreary 
and desolate that it would be possible to imagine, 
although there are several beautiful lakes not very 








had been conveyed through the same region some 
days previously, were brought by the Canadian 
Government, en route to Ottawa and Montreal. 
The party left Toronto on the evening of Wednes- 
day, the 28th, after having been received and enter- 
tained by the Governor of the Province of Ontario 
at Government House, and travelling all night by 
a train of Pullman cars, reached Sudbury next 
morning, where breakfast was provided for them 
on the invitation of the local committee. Directly 
afterwards they listened to an address of welcome, 
delivered by the Reeve, or chief municipal officer, 
on behalf of the citizens, in which the party were 
informed that ‘‘ they must now be very much bored 
by the repetition of addresses which have undoubt- 
edly been presented to you in this and our great 
and adjoining country cousin—the United States.” 
An inspection of the principal mines followed. 
There are several ranges of nickel-bearing 
deposits in this region, and in one or two cases, as 
for example at the Vermilion and Worthington 
Mines, the sulphide of nickel contains from 15 to 
40 per cent. of the metal. The nickel is proved to 
exist in the townships of Drury, Denison, Graham, 
Waters, and Snyder, near Sudbury, and in a 
parallel range, fifteen miles to the north-west, it is 
found in the townships of Dowling, Levack, Morgan, 
Moncrieff, and Cartier. At the Stobie Mine, about 
three miles north of Sudbury, which was visited by 
the party, an enormous deposit is being worked by 
the Canadian Copper Company, each man em- 
ployed producing an average of about four tons of 
mineral per day, or three times as much as the 
average output of coal per employé in Great Britain. 
The mineral is, therefore, inexpensive to work, 
costing not more than a shilling or two on railway 
trucks. Another recently developed mine, called 
the Blizard, belonging to the Dominion Mineral 
Company, was visited by the party, and was found 
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- of nickel in the ore. 


to be producing about 160 tons of mineral daily. 
The mineral is carried to smelting works erected 
on the spot, where it is reduced to a ‘‘matte,” or 
regulus, in which the percentage of nickel is much 
higher than in the original one, and this ‘‘ matte” 
is shipped to Swansea, Washington, and other 
places for treatment, while much of it is left on the 
ground near by, owing, it was stated, to the absence 
of demand at the present stage of the nickel 
question. The fact is that the separation of 
the nickel from its associated copper and sulphur 
has hitherto been found to be a work of diffi- 
culty. The sulphur is usually burnt off in clamps 
or heaps, and as the percentage of this con- 
tamination is generally high—rising to 18 per 
cent. and even 20 per cent.—it is needless to 
add that the country surrounding the sulphur 
roasting heaps is neither beautiful to look upon nor 
delightful to dwell in. The burning out of the 
sulphur usually takes two or three days, and the 

rocess of producing the ‘‘ matte” lasts for a few 
Lowel, about equal quantities of coke and mineral 
being fed into the furnace, while the process, which 
is a continuous one, is going on. There is nothing 
remarkable about the form of furnace employed, 
nor about the system of producing the ‘‘ matte,” 
the furnace being of cylindrical form, with a tap 
hole in front for the ‘‘matte” and another at the 
side for the slag. There is one thing that was 
accepted by the visitors as proved beyond all ques- 
tion, and that was that the question of the extent 
of the supplies of nickel available, until recently 
regarded with a good deal of apprehension, may 
now be looked upon as settled. While nickel 
remainsat 2s, 6d. to 3s. per pound, the Sudbury mines 
will supply as much of it as is likely to be called for 
at an average richness of 4 per cent. to 5 per cent. 
In some places the nickel 
appears in a pyrrholite form, associated with copper 
pyrites, but from Massey, forty-five miles south- 
west of Sudbury, its richness improves. 

As would naturally be expected, the discovery of 
these new sources of nickel supply, and of the possi- 
bility of their successful utilisation on a large scale, 
has led to many adventurers prospecting in the 
locality, and to the pre-emption of many claims. 
At the present time, the Government lands along 
this belt may be taken up by any one, Canadian or 
not, on payment of half a dollar an acre, if the land 
is not already pre-empted, and if no one else has 
been prospecting, or has settled upon it. Many 
claims acquired at this price have since been 
invested with a very large increase of value, so that 
there is now in Ontario, as there formerly was in 
the Lake Superior and other mining regions, a 
feverish desire to acquire the almighty dollar by the 
shortest possible cut. 


TriputE TO DECEASED MEMBERS OF THE IRON 
AND STEEL INSTITUTE. 


We inay take the opportunity of mentioning that 
on the second day of the international meeting of 
the German, American, and British metallurgists 
recently held at Pittsburg, Herr Thielen, of Ruh- 
rort, being in the chair, occasion was taken to bring 
forward an interesting resolution expressive of the 
value attached by the living members of the profes- 
sion to the work of their deceased colleagues. The 
chairman said he wished to submit a resolution that 
they should send a message to the nearest relatives 
in memory of those gentlemen who had left them, 
Mr. Griiner, Mr. Holley, Dr. Percy, Sir Wm. Sie- 
mens, Mr. Sidney Thomas, and Mr. Adamson, 
stating that that meeting held fresh in its memory 
the good work which they had accomplished. 

Mr. Gilchrist, in seconding the resolution, said 
he wished to tender to Sir James Kitson his 
hearty thanks for permitting him to second Herr 
Thielen’s proposition. The name of Griiner would 
be revered by metallurgists for all time, for in his 
writings they found great truths clearly expressed; 
as an example of this he had only to remind them 
that in his writings, so long ago as 1856, he clearly 
stated’ why phosphorus was not removed in the 
Bessemer and Siemens furnaces; Dr. Percy, 
their grand old English metallurgist, who was 
one of the first, if not the first, to codify 
their metallurgical knowledge: Alexander L. 
Holly, their great steel engineer, he it was who, by 
his visits to European steel works, and by his re- 
markable power of seeing where mechanical im- 
provements were required, and by an equally 
remarkable power of devising mechanical improve- 
ments where required, had a large share, if not the 
largest share, in enabling their cousins, the 





Americans, to beat them in the output from steel 
plant of the same furnace capacity, and that too 
without any sacrifice of quality: Sir William 
Siemens, one of the most versatile inventors the 
world had seen, and who, amongst his many achieve- 
ments, would always be remembered by the open- 
hearth or Siemens-Martin process for making steel, 
and by his regenerative furnace: Sidney Gil- 
christ Thomas, who independently discovered how 
steel could be produced in the Bessemer and 
Siemens furnaces from phosphoric pig iron, and 
who, in conjunction with his cousin Percy C. 
Gilchrist, worked out the commercial part of the 
process, aided by all engineers and others con- 
nected with the various works at which the process 
was adopted, prominent amongst these being 
Messrs. Edward Martin, E. Windsor Richards, 
Henri Schneider, R. Pink, Joseph Massenez, 
Arthur Cooper, Edward Riley, Gustav Pastor, 
Paul Kupelwieser, and the Acieries d’Angleur, and 
who, also in conjunction with his cousin, watched 
over and extended the use of the process now known 
as the basic or Thomas-Gilchrist process: Daniel 
Adamson, one of the pioneers in the use of steel 
for boilers, and who, like Holley, did much to 
promote and had dear at heart the visit they were 
paying their cousins across the water. The motion 
was carried unanimously. 





NOTES. 
Retartine Hypraviic Power at BirMINGHAM. 

EncouraGeEp by the success of a small installation 
of hydraulic power the corporation of Birmingham 
are now having a large addition made to it, so as to 
meet the increasing desire for power for lifts, &c. 
The new works were sanctioned in March, when 61 
hoists were in use in the centre of the town, re- 
quiring 80,000 gallons per day, and yielding 10001. 
per annum. The pumping station now occupies 
an area of 600 square yards, and in the engine-house 
are two 20 horse-power and one 10 horse-power 
gas engines. There are two accumulators built 
in towers and having cylinders 20 ft. high and 
18 in. in diameter. The accumulators are loaded 
with 80 tons of furnace slag and the pressure 
in mains is 700 lb. to the square inch. They were 
tested to 1600 lb. The use of increased pressure, 
minimising the quantity of water, enables the 
department to forego about 40 per cent, of its 
former charges to lift users. The annual cost of 
maintenance, calculated on 24,000,000 gallons of 
water being used per annum, is 1000I., exclusive of 
interest. The existence of high-pressure mains 
will add to the efficiency of brigades in the event of 
fires. The works are being carried out by Mr. J. 
W. Gray, the engineer of the Corporation Water 
Committee. In thus providing hydraulic power, and 
in furnishing electricity for lighting purposes, to 
which we recently referred (see page 289 ante), the 
Birmingham authorities have shown a thoroughly 
progressive spirit. 

BRAKE TRIALS IN AUSTRALIA. 

As we announced, some time ago the Government 
of South Australia determined to offer facilities for 
the trials of different kinds of automatic continuous 
brakes, with the view of enabling them to select 
one for use on the lines of the country. The com- 
petition, which was, as regards the fitting of the 
trains, to be at the expense of the competitors, 
was advertised extensively, and three manufac- 
turers signified their intention of taking part in it ; 
namely, the Westinghouse Brake Company, the 
Vacuum Brake Company, and the New York Air 
Brake Company (the Eames system). A code of 
regulations was drawn up and approved by each 
of the candidates, but eventually all withdrew 
except the Westinghouse Company. The Vacuum 
Company, represented by Mr. Adams, wrote to 
the Premier of the colony in April a letter in 
which he conveyed the idea that he had not com- 
ante partly because of his impression that the 

oard of Inquiry was constituted in a way to 
peter the verdict in favour of the Westing- 

ouse brake. How far this idea influenced his 
decision, and what ground there was for it, if any, 
we do not know, but it is a pity that the Austra- 
lians should not have had the opportunity of 
judging of the merits of both, or, indeed, of all 
these brakes. This is more to be regretted since 
the Vacuum Brake Company have, we are in- 
formed, brought out a quick-acting device for use 
with their brake on long trains, in rivalry with 
that which has ate such an important improve- 
ment in the Westinghouse brake. This has not 





yet, we believe, been publicly tried, neither does 
it form part of the general and usual equipment 
of the brake—even when applied to long trains, 
as is now being done in India. Probably it is 
not yet perfect. The trials, of course, are shorn 
of much of their interest with only one com- 
petitor in the field. Nevertheless, the pro- 
gramme was gone through, and needless to say the 
Westinghouse brake did everything, and more 
than everything, that could be expected of it. The 
scene of the trials was on the narrow gauge line 
between Petersburg and Jamestown. The train 
consisted of engine, tender, forty-seven goods 
wagons, three carriages, and a van, weighing in all 
431 tons. At the first emergency stop the train 
came to a stand in 130 yards froma speed of 34 
miles an hour. Ata second stop of this kind, on a 
rising grade of 1 in 80, the train was intentionally 
parted in the middle ; the front part ran 122 ft. 
and the rear part pulled up 37 ft. distant from it. 
In running down an incline of 1 in 61 the train was 
stopped from a speed of 35 miles an hour in 21 
seconds and a distance of 643 ft., or less than the 
length of the train. Other tests of a similar 
character followed, all equally successful. The 
New South Wales Government are fitting up, at 
their own expense, two trains, each of fifty vehicles, 
with the Westinghouse and vacuum brakes, for the 
purpose of having competitive trials. It is to be 
hoped that all the Australian colonies will adopt the 
same brake, and that the confusion we have here 
will not be repeated at the antipodes, to still 
further complicate matters when the inevitable 
rectification of gauge takes place. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 14, 1890. 

STEEL rails touched 27.50 dols. under very active 
competition in Western Pennsylvania, and have sold 
within three days in Eastern Pennsylvania at 28.50 
dols. There are inquiries and offers now under con- 
sideration for 100,000 tons, and makers expect that 
orders for most of this material will be placed within 
ten days. Railroad managers have been holding back 
for this depression, and it is now understood that 
orders will be placed for large lots at an early day. 
The purchase of the Carnegie interest of the ap pond 
Bessemer Steel Rail Mill removes one cause of con- 
tention and low prices, but it is impossible to 
restore last summer’s quotations. Billets are quoted 
at 30 dols., and Bessemer pig at 18 dols. to 18.50 dols. ; 
old rails are 25.50 dols. at tide water. One large con- 
cern that has been using 500 tons of old rails per week 
will cease to buy, as hes will turn out steel spikes 
hereafter. The plate and structural iron mills are full 
of steel work orders and prospects for the winter con- 
tinue very encouraging. Several Western Pennsyl- 
vania ironmakers contemplate the construction of in- 
dependent pipe lines from the gasfields to their mills, 
in order to be independent of companies furnishing a 
domestic supply. The iron trade is in a good condi- 
tion, The pitens throughout the country were a 
great surprise to manufacturing interests generally, 
but no reaction of a depressing character is likely to 
arise. Prices for crude iron are maintained at all points. 
The strong feature of the trade is that it is evident 
no more pig iron is being made in the country than 
is needed. Railroad construction requirements cannot 
be judged of yet. A good many enterprises are under 
consideration. It would require but a moderate de- 
mand to give iron prices an — tendency. It is 
this fact that is kept in mind by promoters havin 
large enterprises in contemplation. A new structura 
mill is to be erected at West Superior with capacity to 
roll 14-in. beams, 

Founders, engine builders, and car and locomotive 
builders are all fall of work. The fact is recognised 
that prices will not decline further, unless some influ- 
ences which cannot be foreseen, should act upon manu- 
facturing interests. There is stringency in financial 
circles, but no depression is likely to occur. The 
volume of business transacted in the country this year 
is 9 per cent. greater than last year. Cars are scarce 
onrailroads. Machinery is inactive demand. Equip- 
ments are 7 for early winter delivery, and 
there seems to be a widespread and genuine activity in 
all channels. The production of coal is about 10 per 
cent. greater than last year. Prospectors are ‘‘ bringing 
in” uew gasfields, and manufacturers within eas 
reach are anxious to be supplied with natural gas fuel. 
The Republican party leaders predict a reaction in 
agers at the next general election two years hence, 

ut this depends upon a number of contingencies, 








Coat IN FRANCE.—An sxpiooniion company has just been 
formed with a capital of 48,000/. for searching for coal in 
the basin of the Loire. The enterprise is backed up by 
the Naval Steel Works Company, which has contributed 
capital to the extent of 32,000/. 
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STEAM ON COMMON ROADS. 


At the first ordinary meeting of the seventy-third 
session of the Institution of Civil Engineers, held on 
Tuesday, November 11, the President, Sir John Coode, 
K.C.M.G., distributed the medals, premiums, and prizes 
for papers dealt with last session. 

A paper was read on “‘Steam on Common Roads,” by 
Mr. John McLaren, Assoc. M. Inst. C.E. After 
enumerating the conditions to be fulfilled by a practical 
road engine, and remarking upon the vexatious and often 
frivolous restrictions im by the Legislature on the 
use of this class of machine, the author proceeded to 
describe the advances made in the construction of traction 
engines during the seventeen years which had elapsed 
since the reading at the Institution of Mr. Head’s paper 
**On the Rise and Progress of Steam Locomotion on 
Common Roads.” 

The form of engine now universally adopted had a 
multitubular boiler, horizontal cylinders, and the link- 
motion reversing gear. For the sake of reducing the 
weight, the cylinders and working parts were bol 
direct upon the boiler, the power of the engine being 
transmitted to the driving wheels by a train of gearing. 
The cylinder was usually placed on the forward end of 
the boiler near the chimney ; it was cast within a steam 
dome which formed a jacket, so that the tendency to 
prime was overcome. The late Mr. Thomas Aveling 
designed a simple arrangement for carrying the bearings 
for the varions shafts, by attaching them to the plates of 
the firebox, which were prolonged upwards and backwards 
for the purpose. 

The tele shells were generally of Siemens-Martin 
steel, having a tensile strength of from 27 to 30 tons per 
square inch and an elongation of about 25 per cent. in 6 in. 
The circular seams were single-rivetted and the longi- 
tudinal seams double-rivetted. Butt joints were seldom 
met with. The fireboxes were generally made of the best 
Yorkshire iron, or mild steel, and the tubes of wrought- 
iron lap-welded. Within the author’s experience the 
most satisfactory material for the fireboxes of traction 
engines was mild steel. The water space around the fire- 
box varied in width from about 2}in. asa minimum at 
the bottom to 3 in. or 4 in. at the top, thus giving good 
circulation where it was most needed. The rings for the 
firebox foundation and the firedoors were now of solid 
iron, in preference to the Z rings formerly in vogue. The 
boiler pressure ranged from 801b. to 170 1b. per square 
= the average working pressure might be taken as 


The gearing was arranged to give two speeds of two and 
four miles per hour, the latter being the highest at pre- 
sent allowed in Great Britain. The driving wheels were 
fitted with compensating gear to enable them to turn 
sharp curves without loss of power. Another distinctive 
feature of the traction engine was the winding drum fixed 
on the main axle, which could be used for hauling to the 
top of a hill a load too heavy for the engine to draw up 
in the ordinary way. 

The travelling wheels were variously made, the sim- 

lest form consisting of a cast-iron rim and boss united 

y wrought-iron spokes, steel cross-plates being rivetted 
on the face of the rim. A better wheel was made by 
ene two rings of wrought-iron tee bar (welded and 

locked to a true circle) side by side, either with a 
wrought-iron cover-plate, and wrought iron or steel cross- 
plates rivetted on, or with the cross-plates rivetted directly 
tothe tee bars. In either case the boss of the wheel was 
cast around the wrought-iron tee-headed spokes, which had 
been previously placed in position in the sand. Holes 
were drilled through the spoke-heads and the tongue of 
the tee bar, which were then firmly rivetted together. 

The best arrangement for the fore-carriage consisted in 
mounting the front axle beneath a cast-iron bearing, 
which formed a sort of turntable supporting the front en 
of the boiler, the axle being carried beneath by a hori- 
zontal pin on which it rocked, the whole forming a 
universal joint. To replenish the water tank, an instru- 
ment on the principle of the Giffard’s injector, called the 
‘* water lifter,” could be employed. It was advisable to 
put the bulk of the weight upon the hind wheels to give 
sufficient tractive power, and because otherwise the front 
wheels were apt to ‘“‘ burrow” amongst loose material on 
the road. 

As the weight which could be hauled by a traction 
engine depended on the adhesion of the driving wheels 
upon the road, attempts had been made to increase the 
tread. Messrs. MacLaren and Boulton had introduced 
a wheel which had a broad cast-iron rim, round the cir- 
cumference of which were cells 8 in. deep and about 6 in. 

uare. In each cell a hardwood block, cut lengthwise 
of the grain, was fitted loosely, so that one end pressed on 
an elastic pad at the bottom of the cell and the other end 
rested on the road as the wheel revolved. The elastic 
pads being compressed as the weight of the engine bore 
upon them, three contiguous blocks were always in con- 
tact with the ground at one time. This arrangement had 
been found to reduce the wear and tear both of the 
engines and of the roads, besides greatly increasing the 
tractive power of the engine. 

The question of mounting traction engines upon springs 
had attracted much attention. One solution of the diffi- 
culty consisted in the use of wheels with spokes made of 
steel plates bent to a pear shape, so as to be elastic, the 
driving power being transmitted through a driving arm 
coupled by a link to the rim of the wheel. Another 
arrangement had been introduced by the author’s firm. 
In this case the engine was mounted on laminated 
springs, and the axle-boxes consisted of bushed castings 
having two slippers trunnioned into them, and turned in 
acircular form to slide vertically in the guides which were 
fixed to the side-plate of the firebox. In the event of one 
wheel mounting an obstacle the slippers still maintained 





a vertical position, while the bearings were free to accom- 
modate themselves to the angle taken by the axle. To 
admit of the axle moving vertically without the teeth of 
the spur gearing being thrown out of pitch, the main 
driving wheel was carried in a bearing independent of 
the axle, with which it was connected by specially con- 
structed links. Three engines so fitted were running a 
light parcels service between Grenoble and Lyons, the 
average speed maiatained being nearly eight miles an 
our. 

Messrs. John Fowler and Co. had adopted a system of 
volute springs acting directly on the axle. The power of 
the engine was transmitted to the main r from the 
second motion shaft by an intermediate shaft linked on 
both sides to it and further connected to the main axle 
by radius links, so that the axle-boxes could slide verti- 
cally in horn-blocks without affecting the gearing. 

essrs. Charles Burrell and Sons had introduced an 
engine in which the countershaft carried at one end a 
pinion geared into a spurwheel on the main axle, and at 
the other end was connected by a universal joint with a 


ted | Spurwheel driven by a pinion on the crankshaft. The 


springs in this case also were volute springs. 

The practice of making traction engines on the com- 
pound principle was increasing, and although the number 
of working parts was thereby multiplied, greater economy 
in working was attained, and the noise of the exhaust 

uced. The best ratio of cylinder capacity was found 
to be about 2.4 to 1. A ‘‘pop” valve was usually pro- 
vided, so that sufficient high-pressure steam could be 
admitted to the low-pressure cylinder to start the engine 
if required. With single-cylinder engines each nominal 
horse-power required about 10 circular inches of piston 
area, the actual horse-power being about four times the 
nominal] ; piston speed, 350 ft. to 400 ft. per minute; 
working pressure, 130 lb. per square inch; heating sur- 
face 17.5 square feet, and grate area 0.75 ft. per nominal 
horse-power ; consumption of coal, 4 lb. to 4.5 lb., and of 
water about 28 lb. per indicated horse-power. The load 
which could be drawn by an engine depended on the con- 
dition of the roads, newly-laid road metal on level ground 
being about equal to an incline of 1 in 10 on a good hard 


The paper concluded with some examples of the work 
actually done by several sizes of tractionengines. In one 
instance, in Liverpool, an engineof 12 horse-power nominal, 
with two high-pressure cylinders, each 8 in. in diameter, 
witha 12-in. stroke, had hauled a load of 80 tons, consisting 


of a 60-ton marine boiler, on a 20-ton trolly, a distance of | Ro 


two miles in about 55 minutes, three men only being re- 
quired. Under theold system, to move this weight would 
have required at least sixty horses and thirty men. 
seriously interrupting the traffic for hours. With regard 
to the cost of working, the following figures, from the 
actual experience of a contractor, referred to an 8 horse- 
power engine, and might be taken as a fair average : 


£sad £8. d. 
Interest on 900/. for 12 months, 


at 5 per cent. ... ces aa 45 0 0 
Depreciation and renewal of 
capital, at 15 percent. ... 135 0 0 


One driver, 52 weeks at 30s.... 78 0 0 





», steersman, dittoat 20s.... 52 0 0 
», assistant, dittoat 18s. ... 4616 0 
—— 17616 0 
Oil, waste, stores, &c., 300 
days at 2s. 6d. oy a 37 10 0 
Coal, 300 working days at 
10 cwt. = 150 tons at 15s.... 11210 0 
Total working expenses 
per annum as 506 16 0 


Taking a useful load of only 12 tons each trip, the total 
weight handled in 300 working days would amount to 
3600 tons carried a distance of 17 miles, or 61,200 ton- 
miles, which, divided into 506. 16s., would give a rate of 
1.98d. per ton per mile, or a — of at least 75 per cent. 
compared with the cost of doing the same work by horses. 
This economy would naturally be much increased if the 
engine could be loaded both ways. 








Minnesota TiMBER.—A bout 600,000,000 ft. of timber in 
Minnesota, acquired by the Northern Pacific Railroad 
Company in its land grant, have been sold to a syndicate 
for a for conversion into lumber, on the line of the 
rail E 





Tue Rariways or VictortA.—The financial statement 
of the railways of Victoria for the year ending June 30 
last is the least satisfactory that has been made for many 
years past. The revenue was 3,131,865/., or about 26,8791. 
in excess of the exceptional year of 1888-9, during which 
the Exhibition was held. Working expenses absorbed 
2,132,1571., equal to 68.08 per cent., leaving a balance of 
999,707/. The total expenditure on railways has been 
34,379,031/., of which sum 2,509,516/. was expended on 
railways not earning revenue. Upon this amount the 
annual payment for interest is 1,221,190/., so that the net 
revenue fell short of the requirements by the sum of 
221,4527. While, as will be seen, the revenue remained 
practically stationary during the year, the mileage of 
railways opened increased by 2724 miles, upon which a 
loss of 100,000/. was shown in working expenses alone, 
exclusive of the interest on the cost of construction, which 
at 34 per cent., is 122,500/. Only a short time ago the 
Victorian railways more than paid the interest on the 
capital invested in them, and it is very evident that 
strenuous endeavours are to be made by the new Govern- 
ment to again render them self-supporting. 





LAUNCHES AND TRIAL TRIPS. 


Tue Fairfield Shipbuilding and Engineering Company 
(Limited) launched from their yard at Govan on Tuesday 
the 11th inst. the Gera, a steel screw steamer of 5400 
tons, built to the order of the Norddeutscher-Lloyd of 
Bremen. Her dimensions are: Length over all, 430 ft. 
10 in. ; breadth moulded, 48 ft. ; depth moulded, 33 ft. 
The ship will have accommodation for about 42 first-class, 
36 second-class, and 2100 third-class passengers. Her 
—- are of the inverted triple-expansion type, with 
cylinders 31 in., 52in., and 83in. in diameter, and a 
stroke of 4 ft.6in. Steam will be supplied by two 
double-ended and two single-ended boilers, each of steel 
plates throughout. The eighteen furnaces are also of 
steel and corrugated. The boilers have been constructed 
for a working pressure of-150 Ib. per square inch. 





On Friday, 14th inst., there was successfully launched 
from the yard of Messrs. Barclay, Curle, and Co., 
Limited, Whiteinch, a handsome steel screw steamer, 
built to the order of Mr. F. Laiesz, of the Dampfschiffs 

ederai Hansa, of Hamburg, under the special superin- 
tendence, for owners’ interest, of Messrs. Wulff and 
Miiller. The vessel is intended to sail between Hamburg 
and Montreal. Her dimensions are 330 by 41.6 by 29.9, 
with a gross tonnage of 3160. The engines are on the 
triple-expansion principle of 1500 indicated horse-power. 





On Friday, 14th inst., there was launched at Renfrew, 
complete, with steam up, a powerful screw propelled 
hopper dredger, built and engined by William Simons and 
Co., for the Nicaragua Canal Construction Company, 
under the direction of Chief Engineer A. G. Menecal. 
This vessel has a capacity to carry 400 tons of dredgings, 
and will load itself with ordinary material in an hour. 
The bucket ladder, which works in a central well, is fitted 
with an endless chain of steel buckets, and adapted to 
dredge banks and shoals to a depth of 35 ft. under water 
level. The hull is constructed with the builders’ patent 
raised forecastle, which permits the buckets to dredge in 
advance of the hull. 





On Saturday, 15th inst., there was launched from the 
shipbuilding yard of Messrs. Ramage and Ferguson, 
Leith, a steel screw steamer named Tyne, of the following 
dimensions: Length, keel and fore rake, 177 ft. by 28 ft. 
by 15.5 ft., depth moulded, built to the order of the 
yal Mail Steam Packet Company, London. The 
engines, which are also supplied by the builders, are 
triple-expansion. 





The s.s. Amara, built to the order of the Persian Gulf 
Steamship Company, of London, by Messrs. John Blumer 
and Co., of Sunderland, was launched on Saturday, the 
15th inst. Her dimensions are : Length, 290 ft. ; breadth, 
40 ft. ; and depth, 25 ft. 5in. The engines, which are of 
the triple-expansion type, have cylinders 234 in., 38 in., 
and 62 in., and 42 in. length of stroke. The boilers are 
11 ft. 9 in. by 15 ft. Gin., and have a total heating sur- 
face of 3800 square feet, and a working pressure of 160 !b. 
The machinery and boilers are building by the North- 
Eastern Marine Engineering Company, of Sunderland. 
Both hull and engines are being constructed under the 
a of Messrs. Flannery, Baggallay, and 
Johnson, of London. 


The ferry steamer Mersey, which has been built b 
Messrs. John Jones and Sons, of Liverpool, for the Wood- 
side Fe passenger service, went on her official trial 
trip on ane. the 17th inst. On the measured mile 
the Mersey showed a speed of 13 knots anhour. The 
dimensions of the Mersey are: Length between perpen- 
diculars, 144 ft. ; over all, 150 ft. ; beam on deck, 32 ft. ; 
on water line, 28 ft. ; depth, 10 ft. 5 in.; hold, 10 ft. 9in. 
moulded. The Mersey is propelled by twin screw, 
triple-expansion engines indicating on trial 800 horse- 
power ecliosttealy. She is supplied with two boilers with 
a working pressure of 160 {p. er_square inch. The 
Mersey and her sister ship, the Wirral, will, when 
loaded, draw only 6 ft. of water. The new steamer ac- 
commodates 1200 passengers. 


The s.s. Tekoa went on her speed trials on the 18th 
inst. She was built by Messrs. William Gray and Co., 
Limited, to the order of Mr. Christopher Furness, for the 
New Zealand Steamship Company, Limited, of London. 
The vessel takes Lloyd’s highest class, and her dimen- 
sions are: Length over all, 376 ft. 6 in.; breadth, 47 ft.; 
depth, 29 ft. 4in.; with a carrying capacity of about 
6250 tons. The main engines for driving the vessel have 
been supplied by the Central Marine Engine Works of 
Messrs. William Gray and Co., Limited, and are of the 
triple-expansion type working on three cranks. The 
cylinders are 27 in., 43 in., and 72 in. in diameter, with a 

iston stroke of 45 in. Steam is supplied by three 

ouble-ended boilers with twelve furnaces. The working 
pressure of the steam is 160 1b. per square inch. The 
average speed taken over a two hours’ run was 12} knots 
per hour, the vessel having on board 2000 tons dead- 
weight. 








Coat 1n Natat.—The average output of coal in Natal 
is now computed at 500 tons per diem. 





Mr. CARNEGIE AND CuBA.—Mr. A. Carnegie has acquired 
the control of some newly discovered manganese mines 
in the vicinity of Santiago de Cuba, and his agents are 
now negotiating for the establishment of a steamship line 
for the transportation of the ores from Cuba to Philadel- 
phia, whence they can, of course, be conveyed by railroad 
to Pittsburg. 
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ON THE MEASUREMENT OF STRAINS.* 
By A. MALLock. 

Ir is often desirable to measure in some direct manner 
the strains which known stresses produce in mechanical 
structures, and also by the inverse process to deduce the 
stresses from the measured strains. To do this requires 
in general the accurate measurement of exceedingly 
minute extensions, and an instrument which I have de- 
signed and used successfully for this purpose, forms the 
subject of the present communication. 

As an example, showing the kind of magnitudes which 
have to be measured, take the case of a steel bar subjec 
to a pull of 6 tons per square inch. Young’s modulus for 
steel being about 13,000 tons per square inch, the exten- 
sion of the bar, per lineal inch, will be something under 

gop in., and if, as may very well happen, the extension 
has to be measured on a length of 6 in., the total exten- 
sion which has to be measured will be somewhere near 
ss in. To measure this length to within 1 per cent. of 
its value requires that the instrument employed for the 
purpose shall be able to observe a variation in length of 


- In instruments designed for measurement of 


30,000 in. 
such small quantities, and, indeed, for all sensitive instru- 
ments, the really important point is the stability of their 
zero. Whenit is known that the zero reading is really 
constant to within the order of accuracy required by the 
measurements, the manner in which the indications of 
the instrument are magnified so as to render them sensible 
to the eye, becomes a matter of secondary importance. 
Optical methods of enlargement, however, have great 
vantages, where they are applicable, from the fact that 
a pencil of rays may . regarded as an absolutely rigid 
lever devoid of mass, thus getting rid of two of the great 
troubles of mechanical enlargement, namely, the inertia 
of the mete parts and their liability to distortion. The 
mirrors also from which the pencils are reflected may be 
mounted so as to turn with far less friction than the 
equivalent levers. 

Having said this much on the p sonore requirements of 
the case, I will proceed to the description of the instru- 
ment itself. 

Fig. 1 shows it in section. At A and B, on the surface 
of the material whose extension is to be measured, two fine 

unch marks are made, and in these the pointed feet 
PO of the instrument rest. The cone of the punch is 
more acute than that of the feet, so that the latter rest in 
the punch marks as shown in Fig. 2, and touch the rim of 
the punch mark only. This is necessary in order to 
secure definiteness of position. The foot P is firmly 
screwed into the weight C, carrying the horizontal bar D. 
The other foot Q is attached to a horizontal axis F, which is 
mounted in conical bearings in the box E, at right angles to 
D. The box E can slide along Dand can be clamped where 
desired, so that the distance A B may be anything be- 
tween 6 in. and 2 ft. Above C and in the continuation 
of the axis of P there is a small stud. A bracket from 
the heavy weight W carries ashort vertical axis O, in the 
lower end of which is a deep nick, as in the head of an 
ordinary screw. In this the stud L is placed, and the 
position of the instrument is thus fixed. For as the nick 
when in its right position is parallel to D, the points 
P Q and some point in the line of the nick determine the 
plane in which P Q Lshall lie, and of P and Q, P is fixed 
and @ can move in the line P Q, when the direction A B 
alters, but not otherwise. 

On the upper end of O and at right angles to it is 
mounted a small telescope T directed towards E. The 
box E contains three mirrors M, M, Ms, of these M, and 
Mg are fixed rigidly in E, while Ms is attached to G, an 
arm to the axis F. Mounted on the back of E is a 
vertical rod carrying the collimator R and glass scale S, 
which can be illuminated as desired by the mirror R. The 
mirror M, occupies the whole width of the box, but M, 
and Ms; are side by side. Rays proceeding from the 
scale to the collimator reach the telescope T by two 
courses, namely by successive reflection from M, M, and 
Ms M;. Thus on looking through the telescope two 
—— of the scale are seen, one of which moves parallel 
to the other when Mg rotates about F. Mp, and Ms are 
so adjusted that the two images lie side by side, the side- 
ways separation being merely enough to prevent the 
possibility of confounding the divisions of the two. The 
appearance of the scales in the field of the telescope is 
shown in Figs. 3 and 4. 

Fig. 3 represents the scales as they would appear when 
adjusted before taking an observation. In Fig. 4 they 
are displaced as they would be by a slight rotation of 
M; about F. And such a rotation would, of course, be 
caused by any alteration in the length A B. 

The actual alteration of length in A B corresponding a 
given scale reading is as follows : 

Let E be the variation of length in A B, then if 

l = the distance of the point Q from axle F, 
J = focal length of collimator, 
P s = distance between successive division of the scale, 
an 
n= number of divisions by which one scale has passed 
the other, 
then 
E-.” ls 
2f 

Sin the present instrument was so chosen that each 

division of the scale should corrrespond to in. varia- 


tion in AB. The power employed in the telescope was 
sufficient to read tenths of divisions by estimation. The 
ne a of the zero which the instrument possesses 

epends on the fact that the readings are made by com- 
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paring the relative positions of the two images of the 
same object. This makes it unnecessary that either the 
telescope or scale should be very firmly supported or even 
retain their approximate places during an observation, 
the scale reading depending only on the alteration of the 
angle between M, and M;. The only source of error to be 
feared is an alteration of length or bending of the bar D 
such as might caused by change of temperature or 
unequal radiation ; either of these causes producing the 
same effect, as an alteration of lengthin A B. Ifa single 
observation lasted for an hour or more this would no 





doubt have to be specially guarded against, but in the 

















r 





i 


UU TTT TTT 



























DELELUELL ELEC 




















= 
> 
ies) 

















u 


Fig 


896 


few minutes which were required in my measures there 
was not time for the temperature to vary perceptibly. 

The method which I have generally followed in my 
experiments has been as follows: After adjusting the 
instrument so that the scales appear as in Fig. 3, by means 
of the fine adjustment with which the clamp on D is pro- 
vided, the stress is applied step by step in equal incre- 
ments, and readings are taken at each addition. These 
readings are afterwards plotted in the form of a diagram, 
and the tangent to the curve drawn through the spots is 
taken as measuring the resistance to extension or com- 
pression of the structure experimented on under the con- 
dition as to strain which the point at which the tangent is 
drawn indicates. Of course in simple cases the strain is 
proportional to the stress and the curve drawn through 
the spots is itself a straight line. I have here three 
diagrams of this nature taken from different parts of a steel 
plate (see Fig. 5) having a sectional area of about 
22 square inches subjected to a strain which was in- 
creased to 300,000 lb. by steps of 50,000 lb. 

The deviation from straightness in these diagrams is 
exceedingly small. The length on which the extension 
was measured was 2 ft. They were taken with the object 
of ascertaining whether the strain was uniform across the 
whole section, and show that this was undoubtedly the 
case. One form of practical difficulty which occurs 
where the object of the experiment is to measure the 
extension of the neutral plane or neutral axis of a body, 
is that any eeeas or bending makes surface measures 
untrustworthy. is of course could be got over by 
boring small holes down to the neutral surface and making 
the punch marks for the feet of the instrument at the bottom 
of these holes, but as this is troublesome, and in many 
cases otherwise objectionable, the same result may be ob- 
tained by making one measure on the surface and a second 
measure with the feet of the instrument supported at a 
known distance above the surface by anal peujicinny 
pieces attached to the surface. 

At first I tried cementing on these projections with 
sealing wax which answered well, but took a long time to 
do. Afterwards a better plan occurred to me. Two 
small steel discs were used, having on their upper surface 
central punch marks, and below three hard steel points 
(Fig. 6). Of the three points just named one was inserted 
in the surface punch mark used for the surface (A Fig. 7) 
measure of extension, and one in a chisel mark B, i.e. a V- 
shaped groove, made for the purpose, and the third on the 
surface itself, which was rendered smooth at the place c 
by a small flat-headed punch. The point V and flat con- 
tact completely defines the position of the disc. The feet 
of the instrument are sieadd tox the punch marks on the 


upper surface of the disc. The difference between the 
surface measure of extension and that made with the 
instrument raised on the discs, give the amount to be 





added to or subtracted from the total reading to make it 


equal to what it would have been at the neutral surface, 
in terms of the distance of the latter from the actual sur- 
face and the height of the top of the discs above the 
surface, a: ms 
When great accuracy in the measures is aimed at it is 
better, instead of putting on specified stresses and reading 
the scale of the instrument by estimation, to increase the 
stress until one division of the moving scale actually coin- 
cides with one of the fixed scale, and then to note the 
stress, as the eye is a much more accurate judge of the 
coincidence of two lines than of the fractional distance 
between them occupied by a third. It takes a practised 
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observer to be sure of estimating tenths correctly in the 
latter case, while in the former an error in coincidence of 
something like a fiftieth of a division is perceptible. 

At present I have only used this instrument in connec- 
tion with testing machinery, but a modification of it 
might, I believe, be very advantageously employed in 
examining the deflections of bridges and other structures 
in situ. 





TELEGRAPHY IN THE MALAY ARCHIPELAGO.—The Eastern 
Extension, Australasia and China Telegraph Company, 
Limited, has forwarded to the Victorian Government a 
report relating to a recent breakage of cables between 
Java and Port Darwin, and between the former place and 
Roeburne, Western Australia. It is stated that the 
cables were found to be broken in several places, and 
were embedded for a considerable distance, a length of 
30 miles having to be inserted to bridge over the existing 

p before communication could be restored with Port 
Dicaia. Since repairing the duplicate cable the main- 
tenance ship has been busily engaged grappling for the 
second Banjoewangie and Port Darwin and the Banjoe- 
wangie and Roeburne cables. The work has, however, 
been very difficult and protracted, owing to the extent of 
the disturbance caused by a recent earthquake and the 
cables being so much imbedded. The ship had at the 
time of writing succeeded in recovering the four ends of 
the two broken cables, and having inserted the necessary 
lengths restored communication 





SEWERAGE OF MELBoURNE.—Mr. J. Mansergh, sanitary 
engineer, who visited Melbourne a year since at the 
request of the Victorian Government, to report upon 
the sewerage of the Victorian metropolis, has furnished 
the result of his investigations. Mr. Mansergh recom- 
mends that Melbourne should be divided into two 
systems, eastern and western. All the district to the 
east is to drain into a pumping station at the South 
Yarra Railway Bridge, from which the sewage is fo 
to the high ground at Malvern. It will then be discharged 
by gravitation to a sewage farm at Mordialloc. The drain- 
age of the district to the west of the dividing line will flow 
to a pumping station at Yarraville, will be pumped then 
to Newport, and willthen flow by gravitation toa second 
sewage farm at Wyndham. The city drainage will be 
taken to this second sewage farm by means of a dee 
sewer, which crosses underneath the Yarra at Port Mel- 
bourne. The estimated cost of the works, including the 
sewage farms, is 5,500,000/., and it is computed that they 
can be completed in 1898, if vigorously prosecuted. It is 
estimated that it will cost over 1,000,000/. additional to 
make the n connections, &c., between the house- 
holds and the sewers in the metropolitan area, but this 





expense wil] fal] on the owners of the dwellings, 
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INDUSTRIAL NOTES. 


THE new arrangements at the docks have been carried 
on without any very serious hitch during the two first 
full weeks of their being adopted ; but there has been 
considerable friction, and more grumbling among the 
men. It is not always easy to get at the exact facts, 
for the rumours vary from day to day. One day the 
leaders assert that everything is going on smoothly, 
that they and the dock authorities are working more 
or less in harmony, that the piece-work system, under 
the name of the co-operative system, is being tried 
successfully, and that the public will be disappointed 
in their expectations of a strike. Then we learn that 
hundreds of men refuse to start work, that it needs all 
the persuasion of the Dockers’ Union officials to induce 
them to proceed with their work, and then only on 
the promise that the dock authorities will be inter- 
viewed with regard to the alleged difficulties. Now 
we are told that the tension at the docks increases day 
by day ; and it is almost impudently asserted that the 
dock authorities are intent upon exasperating the men 
into a strike by their aggressive attitude. In these 
conflicting reports there must be more or less than the 
truth, for they do not agree. In no case probably is 
the whole truth stated. Mr. Styles, the district secre- 
tary of the union at the Albert and Victoria Docks, 
asserts that the co-operative scheme is a farce, while 
the chief officials of the union have asserted that it 
was working admirably. All these conflicting state- 
ments and rumours may be designed to hide the real 
truth, which is that the men are discontented, because 
they are no longer the complete masters of the situation, 
and are not able to dictate absolutely as to time, pay, 
and modes of working. The engineers and other 
skilled trades of the country never presumed to assume 
such a dictatorial attitude in connection with labour, 
and such an attitude would be disastrous, if permitted, 
in any trade. 





Summarising his statistical report on the strikes and 
lockouts in 1889, the Labour Correspondent of the 
Board of Trade says : ‘‘ So far as can be gathered from 
the sources of information available, there were strikes 
during 1889 in 3164 establishments. In many cases, 
however, a considerable number of establishments 
formed units in a general strike and sent no informa- 
tion. Of these 194 per cent. were in the textile trades, 
9.7 per cent. were among miners, 9.34 were in the ship- 
building trades, 8.5 were in the different branches of 
the engineering trade, 7.5 were among dock and wharf 
labourers, while seamen and firemen were responsible 
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for nearly 4 per cent. These six branches of trade have, 
therefore, furnished nearly 60 per cent. of the whole of 
the strikes of 1889, As to their local apportionment, it is 
tobe said that 71 percent. took place in England, 4.6 per 
cent. in Wales, 21.5percent. inScotland, and2.9 percent. 
in Ireland. As in 1888, and due to the same reason, a 
rising labour market, the larger proportion of strikes 
was due to claims for advanced wages, not less than 
67 per cent. of all the strikes being due to this cause, 
although some of them had other points of dispute 
also involved. Of those for advance of wages, 48.3 
per cent. were successful. The proportion of those 
partially successful was 31.5 per cent., 10.7 were not 
at all successful, and the results were unknown in the 
balance of cases. Against reductions of wages there 
were but 45 strikes, of which just over one-fourth 
were successful, 8 were partially successful, and 20 
entirely unsuccessful. There were 139 strikes which 
had their origin in a general dissatisfaction with the 
existing conditions of labour, and of these 47.9 
succeeded, 19.7 partially succeeded, 30.2 had no suc- 
cess, and results are unknown in the balance of 
cases. The sympathetic strike, though not abso- 
lutely new to British industrial struggles, has never 
been so strongly in evidence before, and no less 
than twenty strikes are recorded as being due to the 
sympathy of one body of workers not directly involved 
in the dispute, for those directlyengaged. The relative 
numbers of persons engaged in successful or unsuccess- 
ful strikes isa point of some importance. The returns 
show that in 304 strikes which succeeded, 93,524 
persons were concerned, while in 272 partially suc- 
cessful strikes there were 175,476 involved. The 
number of persons engaged in 171 strikes which did 
not succeed was 40,472. Modes of settlement cannot 
be indicated very definitely, but so far as they can be 
divided and classified, it appears that in 62.3 per cent. 
of the whole number of disputes conciliation was the 
means by which terms of peace were arranged. In 
4.2 of the cases, arbitration after conciliation was the 
final mode of arrangement, but in 12.2 percent. there 
was defeat and absolute submission of the workers. 
In 4.3 per cent. of the strikes those who came 
out were replaeed by new hands, Only in 930 
cases were sufficient details given to enable some esti- 
mate to be made of the loss by these strikes. In 
these cases there was an average duration per strike 
of 18.6 days, which represents very nearly, it is .be- 
lieved, the average time lost by each individual 
striker. There is thus an aggregate loss sustained of 
3,730,000 working days. Assuming that the average 





wages rate in these cases is 3s. 6d, per day, there 








would be an aggregate loss in wages for 597 strikes of 
not less 652,000/. The returns sent in by trades unions 
show that in 369 strikes the amount expended in 
support of the men by strike} committees or trades 
unions was 63,636/. The trades union returns also 
show that in 446 strikes the weekly wages earned 
before the stoppages amounted in the aggregate to 
153,504/., while the estimated loss of wages in 292 of 
these strikes was 294,175/. In 349 strikes the number 
of trade unionists who came out was 113,047, and of 
non-unionists 42,530. There were during the year 
66 lockouts of workers, involving 15,057 people.” 





The Amalgamated Society of Engineers in their 
November report says: ‘‘ Although the end of the 
year 1890 is fast approaching, we are glad to find that 
as time rolls on there is no immediate prospect of a 
decline in the engineering and machine making trades; 
and, if we may judge from the reports of our friends 
in other branches of industry, the same remarks will 
apply to all the chief and staple industries of the 
country.” It goeson to say: ‘‘ Trade is shown to be 
either good or moderate in nearly every instance, and 
the figures in the reports bear this out.” During the 

ast month the membership of the society increased 
rom 66,103 to 66,846, or by a total of 743, in spite of 
the fact that levies have been imposed during the last 
few months, some being still payable. With all this 
large increase there were 65 fewer on donation, the 
number in October being 1322, in November 1257 ; 
and the number would have been still further reduced 
had not several disputes been pending in different parts 
of the country. But there has been an increase on the 
sick list of 73, the proportion so laid up being always 
naturally greater in the cold and wet season of the 
year. The society has also to bear the additional 
strain of 17 more on superannuation allowance, a per- 
manent charge until relieved by the debt of nature. 
The society has voted 1400/. to the Australian strike 
fund to relieve the pinch of poverty occasioned by that 
long and disastrous strike. The report refers to dis- 
putes with the Marine Engineers’ Union, and also with 
the plumbers; the former are accused of acts of 
coercion and abuse towards members of the Amalga- 
mated Society, and are cautioned against repeating 
such acts; the latter have been so at variance as to 
cause strikes, but the members are advised to use 
every conciliatory means to avert strikes and to settle 
differences in an amicable and mutual manner, No 
strike is to be resorted to until the whole of the parti- 
culars are reported to the Council, and then the 
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branches are to await instructions before resorting to 
a strike. 

The most curious part of the report is that which 
refers to the eight hours’ question. It will be re- 
membered that mention was made in Industrial Notes 
some time ago of the further effort which was to be 
made to ascertain the views of the engineers on this 
subject. Some of the new unionists, as they delight 
to call themselves, disputed the representative cha- 
racter of the vote previously recorded on this ques- 
tion. A new vote was accordingly demanded, and 
conceded, with a result which will perhaps astonish 
the advocates of the ‘‘legal eight hours’ day.” The 
report says: ‘‘ This month we publish some informa- 
tion for our members on the eight hours, which up to 
date gives a reflex of the opinions of those who have 
chosen to express them.” And curious indeed is the 
result of the voting. Four lodges in Scotland voted, 
one being unanimously in favour of a legal eight hours’ 
day ; one was in favour of eight hours by voluntary 
action, no votes on the other side ; one was in favour 
of legislation, no votes on the other side, the fourth 
being in favour of eight hours by voluntary action, 
50 votes being recorded, none on the other side. In 
Lancashire two lodges voted, one was in favour of 
voluntary action, 77 voting, and the other voted in 
favour of voluntary action, no numbers being given on 
the other side. In Yorkshire three branches voted, 
all being in favour of voluntary action, no votes on the 
other side. In three branches where Government 
employés mostly reside, one voted 21 for a legal eight 
hours, two in favour of voluntary action, and one 
single vote against. In London, Chelsea voted in 
favour of voluntary action, while Battersea voted 
45 for the eight hours, and 5 against, while 20 votes 
were given in favour of legislation, and 20 for volun- 
tary action, Altogether 17 branches gave returns ; 
in these only 204 members’ votes are recorded ; of the 
total 5 are against the eight hours, 46 in favour of 
legislation, and 148 in favour of voluntary action. 
Some branches urged the limitation of overtime, others 
co-operation with other unions, and a couple suggest 
encouragement for those districts where the members 
are in favour of conjoint action. Surely the eight 
hour legal day advocates ought to be gratified with 
this noble response from the greatest union. 





The voting in favour of the federation scheme, 
which was inaugurated by the engineering and ship- 
ping trades, upon the first announcement of the forma- 
mation of the Shipowners’ Federation, has been re- 
corded, with the result that only three votes are given 
in opposition to the scheme. In most cases the vote 
is unanimous, in others the total votes are given, but in 
the latter unanimity is everywhere practically general. 
Some suggestions are made as to representation, and 
as to the scale of payments; and in two instances 
local federation is suggested. The Council upon the 
receipt of the votes took the whole matter into con- 
sideration, when it was decided that the society could 
not enter into such a federation until the rules were 
revised by a delegate meeting, as the federation could 
not be made binding upon all the members under the 
existing rules. It is therefore stated that ‘‘it would 
not be wise to proceed further in the matter.” The 
strongest link in the chain of federation is therefore 
broken for the present, whatever may come of it in 
the future. 

The last levy of 6d. per member has not been voted 
with as much unanimity as usual—the total voting 
was under 10,000 members out of nearly 77,000, but 
the majority was 3627 of those who voted. 





The report of the Steam Engine Makers’ Society 
gives the first note of a slackening off in some of the 
engineering centres of industry. It says: ‘* Although 
our unemployed list is again a very limited one, the 
reports as to future prospects are not very cheerful in 
some of the branch returns.” It goes on to say that 
this is the more ‘‘ noticeable in centres where heavy 
engine and millwright work is done.” Still, ‘‘ in the 
shipping districts full activity is well maintained, 
whilst, with the exception of one or two smaller 
branches, the returns are encouraging, which leads us 
to hope that any serious decline in trade will be de- 
ferred for some time to come.” Trade disputes are 
reported to have been more nu.nerous during the 
month, but happily all have been settled, except in the 
case at Bradford, where the men employed at the 
tram shed claimed more than bare time for night 
work and for Sunday labour. This claim being re- 
fused the men left work, At Barrow the men struck 
because plumbers were doing fitters’ work, but a settle- 
ment was effected after afew days’ idleness. A similar 
strike is reported at Newcastle, which was not settled 
at the date of the report on the 13th inst. At Preston 
a dispute also occurred, but it was settled on terms 
calculated to remove the causes of friction in ‘the 
future. At Middlesbrough the men struck over the 
hour system and overtime, the former having been 
demanded by a section of the mechanics, while by 
others it was opposed, but a settlement was arrived at 
by which both systems are to be continued, the men 





adopting which they deem best. The total number 
out of work in this society is 42, of whom 16 are fitters 
or erectors, 9 turners, 5 millwrights, 7 pattern-makers, 
3 seagoing engineers, and 2smiths. There are also 135 
on sick benefit and 99 on superannuation, the total of 
all kinds on the funds being 277 all told. The report 
contains a brief statement of the state of trade in every 
place where a branch is situated, some accounts being 
exceedingly full of detailed information. 





The report of the Associated Blacksmiths covers a 
period of six weeks. In no case do any of the local 
secretaries say that the state of trade is bad, or even 
declining. Good, improving, fair, steady, or moderate 
are the adjectives used in every case. There were, 
however, 72 on idle benefit during the period, but 
some may have been on only a ver oe days. Indeed 
the average payments show this, for the total expen- 
diture shows leas than 14s. per member for the six 
weeks of the total out of work. There was in addi- 
tion 12 members on dispute benefit, but these received 
less than 17, per man. One of the strikes, that at 
Leith, is severely commented upon in the report, which 
states that foot-ball influence led to the strike. It 
appears that the firm offered the terms now conceded, 
previously to the men ceasing work. After eleven 
days’ idleness the men have agreed to the terms. The 
report says: ‘‘ This seems to have been a most un- 
warrantable and unjustifiable strike. With no desire 
to discourage any interest taken in our national pas- 
times, yet when these enjoyments are purchased at 
the expense of a rupture with employers, it is time that 
societies put their foot down and prevented such 
frivolous action, otherwise there may be engendered in 
the minds of employers an irritation which might 
break out on an unpropitious occasion in a spirit of 
retaliation. It is the duty of trade unionists to secure 
the respect of their employers, and the confidence of 
the public by their just, reasonable, and intelligent 
conduct.” These are sensible words, worthy of a well- 
conducted trade union. 





The report of the Associated Shipwrights asserts that 
‘while some branches state that trade is rather 
quieter with them, the great majority report that it 
continues very good, and that a considerable number 
of new orders have been placed with the shipbuilders.” 
This is not confined to one or a few localities, but is 
general, being pretty fairly spread over all the different 
shipbuilding centres in the United Kingdom. It 
appears that all the notices of reductions in wages, 
notified in several districts, have been withdrawn by 
the employers, showing that the lull in trade has given 
place to improved conditions and prospects. New 
branches have been opened in several districts, and 
there has been a large accession of new members. 





It appears that a very important step is about to be 
taken by the Great Eastern Railway oat which 
will exercise a great controlling influence, of the better 
kind, in their relations with the workmen they employ. 
The portion of the speech of the chairman, at the 
extraordinary general meeting of the proprietors, held 
at Cannon-street Hotel, on October 14, referring to 
the proposed pension fund and the superannuation 
fund, has been reprinted and is circulated as a 
circular. It propounds a scheme which will affect 
some 16,000 employés, of one kind and another, over 
twenty-one years of age. But it is thought that 
perhaps only about a third will at first fallin with the 
proposals ; some of the best informed of the workmen, 
on the other hand, think that it will become much more 
popular than even the directors contemplate. The 
main proposal is to establish a pension fund open to all 
receiving weekly wages—the superannuation fund only 
being open to those of higher grades, The power to 
establish such fund was obtained last session, with two 
provisoes ; firstly, that it should be optional on the 
part of the men to join the fund, and secondly, that an 
actuary approved by the Treasury should certify as to 
the financial soundness of the scheme. The latter, it 
appears, is approved. The willingness of the men em- 
p vee to join has now to be tested. The scheme 
includes four classes of pensions: (1) 25/. a year to 
men paying 5d. per week ; (2) 20/. a year to those 
paying 4d. per week ; (3) 15/. a year to those paying 
3d, per week ; and (4) 10/. a year to those paying 2d. 
per week. The age of retiring is sixty-five, but con- 
tinuance in the service is optional after the pension. 
If a man leaves the service on good cause, the savings 
effected by his payments are returned to him with 
simple interest at 3 percent. In case of death the 
money is returned with a bonus equal to the total 
amount paid. The scheme introduces other features 
of a benevolent kind, and it seems on the whole to be 
the most generous of any yet proposed, and the most 
free from anything like coercive influences, It will 
be asurprise if the whole of the men do not heartily 
welcome the proposals. 





The state of the engineering trades in Lancashire 
begins to show indications of some slackening off, but 
they are as yet so slight as not to affect the general 





activity of trade. The machinists and machine tool 
makers are not only being kept fully employed, but 
reports state that there is no scarcity of work coming 
forward. Whatever slackening there may be exists 
in the more general branches of this diversified industry. 
At Blackburn, Bolton, and Preston, and at Birkenhead 
and Liverpool, some suspensions and even discharges 
have taken place, but they have been so trifling as not 
appreciably to affect the number of unemployed. 
There are no disputes of any consequence throughout 
the district. 





The blast furnacemen’s strike in Scotland continues. 
There was a rumour that the pay of those on strike 
was not forthcoming, and some speculation took place 
in consequence; but it was found to be false, the 
money was sent in cash, instead of by draft on the 
bankers as on previous occasions, 


The second advance of 1s. per week has been granted 
by Messrs. Hornsby and Sons, of Grantham, as pro- 
mised early in the present year. The readiness with 
which this furtherad vance has been conceded is regarded 
as > further indication of the general prospects of 
trade. 





The claim of the Durham miners to a further 20 per 
cent. advance, is to be discussed at a conference of 
mineowners and of miners’ representatives at an early 


ate. 

In South Wales the miners have got a further advance 
under the sliding scale of 24 per cent. ; making a total 
of 524 per cent. upon the prices and wages of 1879. 

Generally speaking, the miners from most districts 
have been busy at the Federation Conference at Bristol, 
where, of course, the Eight Hour Bill was the princi- 
pal dish. They contend that the vast machinery of 
Parliament and legislation should be used to reduce 
the working hours from 8 hours 254 minutes, to 8 hours, 
pure and simple. We are to change the whole tenor of 
legislation in order to secure a reduction of 25 minutes 
per day, when millions of men work over 10 hours, and 
many hundreds of thousands over 12 hours per day. 
Of course the Miners’ Federation is very severe upon 
all who do not see their way to swallow the Eight Hour 
Bill, but the current of opinion is already drifting into 
another channel, in all parts of the country, as recent 
events have shown. 





SUBAQUEOUS FOUNDATIONS.* 
By Watrter Rosert Krinrepte, M. Inst. C.E. 
(Continued from page 518.) 
Lecture IT. 

In my former lecture I dealt with subaqueous founda- 
tions so far as they related to ‘‘inside works,” that is, 
works executed in sheltered positions. I now propose to 
treat of works constructed under water in exposed posi- 
tions, which may be termed “outside works.” The 
character of such works is dependent on their site, the 
object they have to serve, the force of the waves and 
currents they have to resist, the depth of water, and the 
nature and configuration of the sea bottom. These vary 
so much that there are, perhaps, not two sea works exist- 
—— to precisely similar conditions. 

he practice of engineers in regard to the construction 
of breakwaters differs very much, and this is largely due 
to the fact that the forces which have to be dealt with aro 
not ascertainable with the same accuracy, or approximate 
accuracy, as in the majority of other engineering works, 
and, therefore, the experience and judgment of the engi- 
neer have to play a much more important part to insure 
economy and safety than in almost any other branch of 
engineering. Many observations and experiments have 
been made in regard to the height and force of waves, and 
also with respect to the ‘‘ fetch” or uninterrupted distance 
over which they have travelled, and formule deduced 
from these observations. Such formule, however, have 
not, so far as I am aware, been called into practical use 
for the designing of breakwaters. In designing such 
works, the engineer proceeds rather by analogy, reasoning 
from works successfully executed by himself or other 
engineers, observing the points of similitude or difference, 
and modifying the design accordingly. The tendency is, 
and upon the whole it is judicious, to provide ample 
strength, and whenever the mig age is in doubt, to give 
a very wide margin indeed. In the opinions of engineers, 
this margin varies so greatly that I am not saying too 
much in stating that of two engineers, both experienced 
in theconstruction of breakwaters, one might produce a 
design at least twice as costly as that of the other, fora 
breakwater mer the same site, and to serve the same 
purpose. In short, the designing of breakwaters is purely 
empirical; useful experience has been gained from nu- 
merous failures, and astep-by-step process has been pur- 
sued, leading up to the designs of the present day. 

I will give a short résumé of the principal features of 
some designs of breakwaters, concluding with the most 
recent, one of my own works, which embodies some 
novel features, viz , the Hermitage Breakwater, which is 
now in course of construction at St. Helier’s Harbour 
works, Jersey. Where the exposure is somewhat limited, 
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an inexpensive class of work may be adopted, consistin 
of a mound or embankment formed of roughly quarri 
stones, and faced with heavier stones closely laid, or with 
a covering of concrete blocks, of such sizes or weight as 
may be found necessary to resist the seas to which they 
may be subjected. 

umerous examples of this class of work arein existence, 
and recently I constructed in this manner an embankment 
(see Fig. 24 on our two-page plate) forming the outer 
arm of a large tidal harbour at the James Watt Dock 
works, Greenock. This embankment is 3300 ft. in length, 
200 ft. in width at top at its widest part, and was founded 
in depths varying from 0 to 18 ft. at low water. Over 
a considerable portion of the site of the embankment, the 
material on which it was founded was very soft, for a 
depth of more than 100 ft. below low water. The method 
of construction was as follows, viz.: Along the sites of 
the inside and outside slopes of the embankment, trenches 
were dredged down to a depth of 23 ft. below low water, 
or 33 ft. below high water, for the reception of waste stone 
from the rock excavations of the James Watt Dock 
works; this was deposited by end tip wagons in the 
form of ordinary railway embankments, up to 8 ft. above 
high-water mark, and the space between these embank- 
ments was filled up with a hearting of clay, stone, &c. 
During progress, the bank had to be made up from time 
to time, as it gradually sank into the soft material on 
which it was founded, the depth to which it sank being 
about 50 ft. below high water, or 40 ft. below low water. 
On one occasion, simultaneously with a very low water 
of a spring tide, when the embankment had nearly 
reached coping level, about 450 ft. in length from the tip 
end suddenly sank from 7 ft. to about 12 ft... This was 
due to the increased weight of the embankment, brought 
about by the base being uncovered some 2 ft. or 3 ft. 
more than usual. After the embankment ceased to sub- 
side, the slopes were faced below low water with heavy 
blocks of stone, and above low water with rubble pitch- 
ing 2 ft. 6 in. in depth, the joints of which were filled 
with fine Portland cement concrete. The top of the 
embankment, for a width of 10 ft. back from the coping, 
was pitched with rubble 18,in. in depth, laid on a bed of 
broken stones. 

In some of the ironmaking districts, the slag from the 
blast furnaces has been run out and tipped in the form of 
embankments for sheltering purposes, and these have 
answered well as breakwaters. On their inner or sheltered 
sides, timber wharfings and jetties have occasionally been 
erected, and useful berthage accommodation obtained. 
Works of this class, even although exceedingly cheap to 
construct in the first instance, are sometimes very costly to 
maintain, especially if there is much wasting of the slag, or 
if there is a concrete covering to keep the slag intact ; for 
probably in the long run it may be found that the annual 
cost for upkeep may equal the interest on such a sum as 
would have paid for the erection of a good substantial break- 
water, ee would have needed no such repairs. Gene- 
rally, itis better and more economical to build a solid head 
toa slag or rubble mound breakwater than to attempt to 
protect the slopes bya covering of concrete, the toeof which 
is so easily undermined unless it be well protected with 
heavy blocks of concrete. Such works, even under the 
most favourable conditions, are only suitable for very 
moderate exposures ; but where works are completely ex- 
posed to the Atlantic, Indian, or Pacific Oceans, they 
should be of the most solid description, and the arrange- 
ments for their execution such that at almost any stage of 
their progress they, together with the plant employed, 
shoul be capable of resisting any storms that may arise. 

In the earlier breakwaters of any magnitude, such as 
Plymouth, the method adopted was an extension of the 
rubble mound system ; but the magnitude of the work, 
compared witha any work at that date of similar construc- 
tion, rendered it of great importance that the utmost care 
should be bestowed on the design and construction of the 
work, and that the materials should be arranged to give 
the most effective results. This was done by depositing 
them in Jayers according to their sizes, and on the outside 
of the mound a coating or covering of very large-sized 
stones was laid down. The Plymouth Breakwater (Fig. 
25) is 5100 ft. in length, founded in a depth of 33 ft. 
at low water, and is carried up to 2 ft. above high water. 
The range of tide is 154 ft. at springs. The slope on the 
sea face is paved with heavy blocks of granite set in 
cement, from low water up to the top, and all are firmly 
cemented and cramped together. The cost of the works 
appears to have been about 300/. per foot run, but there is 
a constant annual expenditure for maintenance. 

T have shown (Fig. 26) a section of Port Said Break- 
water, founded in a depth of about 25 ft. of water below 
ordinary sea level, and which consists of a base or mound 
of rubble deposited up to a level of about 18 ft. below sea 
level ; and on the rubble, up to 12 ft. above sea level, it 
consists of a mound of 20-ton concrete blocks, partly 
launched from the decks of barges, and partly deposited 
by sheers mounted on a barge. The employment of a 
mound of large concrete blocks, is a decided step in 
advance of the protected rubble adopted at Plymouth, 
resulting in a reduction of material employed ; in increas- 
ing the stability of the upper portion of the work, which 
is subjected to the greatest force of the waves ; in being 
executed for a smaller first cost ; and in greatly lessening 
the expenditure for repairs. A still further development 
is shown in the section of the Madras Breakwater (Figs. 
27 and 28), which consists of a vertical wall of large con- 
crete blocks founded on a rubble mound, the surface of the 
latter being at a level of about 22 ft. below low water. 
The total depth at the outer end is 45 ft. at low water, 
the rise of tide 3 ft. 6 in., and the total height of the work 
from foundation to coping about 50 ft. The widening 
of the rubble base, the mound of large concrete blocks 
against the sea face, the concrete bags on the inside, and 
the capping of concrete (Fig. 27), are the additions to the 





ordinary section of the work as proposed for the new 
outer arm. At the Manora Breakwarer, Kurrachee, the 
sloping concrete block system was first adopted in 187: 

by Mr. William Parkes, and has opened up a new era in 
concrete block laying. The system of sloping courses, 
although excellent, is not new, for it was formerly used in 
connection with the building of ordinary dry stone har- 
bour walls and sea piers. It avoids the cost and trouble 
in connection with the bonding, levelling, and the making 
of the beds and joints fair, as in horizontal coursed work. 

Dover Breakwater (see Fig. 29), 2100 ft. in length, was 
built at the rate of about 90 ft. linear per annum, between 
the years 1847 and 1871, and cost upon an average about 
3237. 10s. per foot run, exclusive of engineering and other 
expenses, but inclusive of these about 360/. Such a work 
as that at Dover is the best example extant of the vertical 
wall type of construction. The solid stratum of chalk on 
which it is founded was dressed down to an even surface, 
for the reception of the first or foundation course of con- 
crete blocks, at about 59 ft. below high water, or 40 ft. 
below low water. From foundation up to within a few 
feet of high-water mark, it is wholly built of concrete 
blocks in horizontal courses, laid dry. From these blocks 
up to quay level, itis built with concrete in situ, and 
from low water up to coping it is faced with granite. The 

yarapet is carried up to about 25 ft. above high-water mark. 

he width of the breakwater at quay level, or at about 10ft. 
above high water, is 47 ft., and the width at foundation 
level 65 ft. The total height from foundation to quay 
level is 69 ft., and the top of the parapet stands about 
15 ft. above quay level. This method of founding on a 
solid bottom, at 40 ft. below low water, owing to its great 
cost, and the comparatively slow progress made during 
construction, has not been repeated. The work, however, 
is a masterpiece of engineering, and when designed in 
1847, was very far in advance of any method then in use. 
A work of asimilar vertical section can now be constructed 
on an absolutely monolithic system, from foundation to 
coping, with rubble masonry blocks, faced with granite 
po sy having every joint and bed, both above and below 
low water, filled up with neat cement, for less than half 
its cost, and in ten instead of twenty-four years. 

Wick Bay, owing to its great exposure to the North 
Sea, the deep water outside, and its bell-like form, is sub- 
jected to very heavy and destructive seas, which, on 
entering the bay, are gradually heaped up, or contracted, 
by the narrowing of the bay landwards, and so their forces 
are almost wholly spent vertically by rising to great 
heights, that is, their reduction is not much influenced, as in 
most cases, by the gradual increase in width and reduc- 
tion of depth of water landwards. When I gave evidence 
in Aberdeen on August 6, 1883, before the “‘Sub-com- 
mittee appointed to investigate the question of the most 
suitable place for a harbour of refuge on the east coast of 
Scotland,” I alluded, among other things, to the failure 
of the Wick Breakwater. This work was commenced in 
1863, and after being in progress for about nine years, a 
severe gale, which occurred in December, 1872, carried 
away about 150 ft. of its seaward end, which included 
the 1350-ton block at its head, to which so many engi- 
neers have from time to time made reference. At the 
end of June, in the year 1880, and again in March, 1881, 
I made examinations of the ruins of this breakwater, 
which at the latter date had, through succeeding heavy 
gales from the year 1872 down to that of the 11th and 
12th of March, 1881, extended from its head shore- 
wards for a length of 500 ft., leaving little more intact 
than the shallow water portion or shore end of the 
work. The mass of 1350 tons, which was moved entire, 
was not one block cast in situ, but consisted of a 
block, 26 ft. in length, by 45 ft. in width by 11 ft. 
in depth, of cement rubble work built én situ, and weigh- 
ing upwards of 800 tons, and this was connected by 
34 in. diameter wrought-iron rods to a course consisting 
of 80 and 100-ton re ta immediately below it, weighing 
some 550 tons. All the blocks under water were laid dry, 
that is without any "eg being made to fill up the 
open joints with cement. Had each of such blocks borne 
its fair share of the weight of the concrete-in-mass super- 
structure, or, better still, had the breakwater been a 
monolith from foundation to cope, no such accident as 
that described could have occurred, for the breakwater 
was of ample section or weight to resist the forces it had 
to encounter, but being of compound construction, com- 
nosed of a loose rubble mound, with blocks of concrete 
Taid dry on top thereof, and again on the tops of these 
blocks a monolithic superstructure of cement rubble con- 
crete built in situ, the stability of the work, as a whole, 
was dependent upon that of its weakest component part, 
so that if by any means the rubble base or concrete 
blocks, laid dry on top thereof, that is having open joints 
and beds, became disturbed, and the weight of the con- 
crete-in-mass superstructure thus no longer borne uni- 
formly by the whole of the dry blocks, one or more of 
such blocks would soon get dislodged, and an opening or 
breach once formed would extend very quickly. 

In the rubble base of a breakwater, such as that at 
Wick, the outer margins are much more liable to subside. 
or are more easily affected by storms than the centra 
portion, and, further, the faces of the slopes have a con- 
stant tendency to flatten and assume an angle or section 
of repose. From this it may be concluded that the com- 
mencement of the failure at Wick was prea due to 
one or more of the outer blocks B B, B! B! (Fig. 30) 
becoming loosened, probably from subsidence of the 
rubble, and thus the 1350-ton upper block, being almost 
wholly supported on the central blocks A A, and rocking 
on them, under the action of the waves, still further 
punched down or loosened the lower outer dry blocks in 
their beds, until, finally, they were dislodged, leaving the 
1350-ton mass (or 980 tons in water) resting upon the 
blocks A A, upon which it was slewed round as on a 
pivot, and deposited inside the breakwater. The shelter 





afforded to a portion of the bay and to the old Pulteney 
Town Harbour works, by this breakwater during its short 
life, was of great service, but its gradual destruction by 
successive gales, down to the beginning of 1880, once more 
subjected the harbour works to the exceptionally heavy 
seas to which the Bay of Wick is ex 5 

During a heavy gale on the night of February 15, 1880, 
the head of the old south pier (Fig. 31) was seriously 
damaged, over 2000 tons of stone facing blocks of from 
3 ft. to 4 ft. in depth from the slope, and rubble from the 
parapet and mound, being washed down, and on the 18th 
of the same month I was called in to advise as to the best 
course to pursue to repair the damage in the shortest pos- 
sible time. The steps taken were first to pin and cement 
up the loose ends of the stonework, and then to cover up 
the mound of rubble as quickly as possible with concrete 
in situ up to the pa ht slope line, and to restore the 
parapet. The work of restoration was in hand and pro- 
gressing rapidly and well, when on April 4, 1880, a 

eavy gale carried away 30 ft. of the damaged head, 
down to nearly low-water mark, seawards of the portion 
which had just been repaired, and which stood the gale 
exceedingly well. Beyond a few planks, barrows, and 
flat bar rails, it was impossible to obtain suitable plant 
for carrying on the wok. I, therefore, resolved to cast 
blocks of concrete in situ in compartments, having 
frames formed of stools of 6 ft. to 8 I in height of flat 
bar rails, bent into an A form (Fig. 32) to serve 
as trestles, which were placed 6 ft. apart, and carried 
heavy flat bar rails, which were used as rafters, to 
which 14th loughed and tongued flooring boards were 
lashed, by Fin diameter ropes to centre-bit holes, to 
the undersides of the rafters, and to the legs of the 
trestles. Along the junction side of the block to be cast, 
with that of the succeeding block, heavy bags of shingle 
D D (Fig. 33) were stacked, to form a temporary wall dur- 
ing the casting of the block in the compartment. To prevent 
wash, old sails were nailed to the roofing and je board- 
ing, laid over the side walls of sacks of shingle, and on 
the floor over open rubble. The whole of the framing, 
boarding, and covering with sailcloth was easily com- 
pleted as the tide receded, and immediately it left the 
compartment the concrete (which had been allowed to 
 veatag set for two or three hours), amounting to 
rom 70 to 145 tons per compartment, was laid in in a 
couple of hours, pot gh top surface under the roofing 
rammed in solid with a strong fine concrete. The heavy 
seas, as the tide rose, had no effect on the newly cast 
blocks, and after two or three days the framing was 
removed, when in every case sound work was obtained ; 
and as far as I can learn, no disintegration has taken 
place in the plastic concrete, although it is now nine 
years old. 

The work was carried out in accordance with an original 
sketch, which was laid before the Pulteney Town Harbour 
Commissioners on April 7, 1880, and approved of by them 
(Figs. 32 and 33). In executing the concrete in situ 
work down the slope, considerable difficulties—owing to 
the few hours men could work at spring tides—were 
encountered in founding the lower portions of the slope 
and the toe-blocks at about low-water mark, several of 
which were successfully cast, but at a considerable ex- 
penditure of time and money, and, therefore, I advised 
that as soon as possible sheeting piles should be driven 
well down into the clay to form a toe, to be backed with 
concrete, grouted up rubble, and coated with Medina 
cement, and so prevent undermining, which I believe has 
since been done. During the progress of the work, some 
of the concrete facing was damaged by the exposed rubble 
being washed out from under the concrete, before it could 
be covered up. 

Figs 25, 36, and 37 show plan, cross-section, eleva- 
tion, and longitudinal section of the proposed 840 ft. 
extension of the south pier, dated February, 1880, illus- 
trating the use of concrete caissons for founding facings 
of concrete made out of water up to a few feet above low 
water, so as to prevent disintegration, as concrete 
work out of water in the form of blocks and allowed 
to harden, seldom gives way. In this case the outer 
skin of the caisson next the sea takes the place of facing 
blocks. Figs. 38 and 39 show cross-section and plan of 
proposed groyne or pier of 800 ft. in length on the opposite 
side of the bay to that of the proposed extension of the 
new south pier, also using concrete caissons, as for the 
south pier and the groyne. Fig. 40 shows section of 
pete a of floating and sinking the concrete caissons, and 
levelling the beds for the reception of the same. These 
drawings I prepared in January and February, 1880, for 
the Wick Harbour Commissioners, in support of their 
application to the Treasury for the remission of the debt 
or loan of 60,0007., so as to enable them to proceed with 
the extension of the south pier and other works. 

Fig. 34 shows a cross-section of the repairs to the head 
as executed (dated April 21, 1880). Figs. 42 and 43 show 
elevation and cross-section of the 40 ft. length of the 
proposed extension of the south pier prepared in March 
1882, as a modification of the design for caissons, dated 
February, 1880, and show the work to be carried out by 
the use of small dovetailed concrete blocks, such as were 
at that date being so successfully used at Girvan, after 
the abandonment of the costly and troublesome timber 
framing and moulds. These small blocks were readily 
and easily laid when there was a good splash on, formed 
a most excellent and durable face and a cement-tight 
mould for the reception of the concrete in situ backing, 
which was easadiie united to the dovetailed blocks by 
neat cement grout poured down the holes in the centres 
and joints of the blocks. The backing was brought up in 
layers with the blocks, and finished off at each tide’s work 
at half way up the last course of blocks, so as to form a 
good junction with the succeeding tide’s work. Generally 
upon these designs—omitting the caissons or small dove- 
tailed blocks—a length of akout 150 ft. of the extension 
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works has been carried out ; that is to say, the concrete 
in situ system of depositing within frames, from founda- 
tion to cope, has been adopted. 

This system I had for many years strongly advocated, 
as a means of avoiding the many risks to which sea works 
otherwise conical, have been subjected. But even 
with concrete in situ so laid under water, other and, 
perhaps, worse troubles are likely to arise, such as those 
which have occurred more or in connection with 
several works of comparatively recent date, viz., at New 
York, on the east coast of Scotland, and elsewhere, and 
which are likely to occur again, unless special provi- 
sions are made for preventing the softening or disin- 
tegrating of the concrete by a lasting and durable 
face, composed of neat cement in a plastic state, packed 
with rubble under water against the faces of the moulds, 
or, in the absence of rubble by dovetailed blocks of 
strong fine concrete, or, by what makes the best of 
all faces, rubble concrete blocks faced with ashlar, and 
their beds and joints grouted up below and above 
low water, such as I have used at Jersey, and which 
I will presently describe. I believe disintegration has so 
far been confined to works where concrete has been mixed 
dry, and then laid under water, or where it has been 
mixed in the ordinary manner, and deposited imme- 
diately thereafter. 

During the storms of February 6 and March 10, 1883, 
a portion of the south pier at Aberdeen was seriously 
damaged, and when visiting Aberdeen in July and August 
of that year, in connection with the proposed harbour 
of refuge there, I examined the breach and concluded 
that it was a similar example to that at Wick, of the dan- 
gerous practice of surmounting a stack of dry blocks, laid 
under water, by a rigid girder superstructure of concrete 
above low water, more especially if the blocks are founded 
on a yielding bed, or on a bed that would be likely to be 
undermined, that is, on any stratum short of solid rock, 
for a subsidence of } in., or even less, would be sufficient 
to loosen or leave the blocks free to be acted upon durin 
heavy weather. In this instance, after the blocks h 
been carried away, the superstructure for 23 ft. in from 
the sea face, out of a total width of the pier of 35 ft., 
became a girder of concrete in situ, weighing about 2500 
tons, and spanning an opening of 90 ft. in length, by 23 ft. 
in width, by 12ft. in height. Some of the blocks of the 
harbour face had been punched out into the harbour, 
while those in the sea face had been pulled out and strewn 
on the bottom of the sea for some 20 yards outwards from 
the face of the breakwater (Fig. 44). The girder was a 
very remarkable example of the strength of concrete in 
situ work, chiefly out of water, and of the resistance it 
successfully offered tothe waves, which dashed with such 
great force into the cavern-like breach. After the with- 
drawal of the blocks, most engineers would have believed 
that an unsupported girder of 90 ft. span, subject to such 
heavy seas as those which made the breach, would have 
readily given way; but such was not the case, for it re- 
mained intact until June 22, when it was cut through at 
its ends, and dropped down on to a level bed prepared for 
its reception in the breach. Now, had the joints and beds 
of the dry blocks under water been grouted up with neat 
cement, the blocks would have been in place at the pre- 
sent time, and any undermining of them at their basis 
could easily have been filled in with large rubble and 
shingle, and grouted up solid with neat cement. The 
sketches of the breach (Figs. 45 and 46) are from the 
Minutes of Proceedings of the Institution of Civil Engi- 
neers, session 1886-87, page 159. I think it is conclusive 
that the local subsidences, or inequalities in the founda- 
tions, or underminings, caused some of the piles of blocks 
to be here and there relieved of the weight of the super- 
structure, and thus they were free to be acted upon by the 
sea, which soon displaced them, while other blocks were 
heavily pinned down and held in position by the great 
weight of the girder, such as the blocks under the ends of 
the girder, which actually became the abutments or sup- 
ports of the concrete girder of 90 ft. span. 

At Dover, the whole of the dry block work is accurately 
founded on the solid chalk, and, therefore, there is not 
the same risk of the blocks settling down and leaving the 
superstructure locally without support, as there is where 
the blocks are founded on a rubble mound or on material 
that is either compressible or easily removed by under- 
mining. The next step in advance, in forming subaqueous 
foundations, was that of the bag system, which for rough 
work not subjected to such very heavy seas as those at 
Wick, has answered upon the whole fairly well, and I 
believe was first adopted at Aberdeen by Mr. W. D. 
Cay. With this system it is almost impossible to carry 
on important works continuously and economically, and 
I fear, as far as my knowledge serves me, that, as a 
whole, it is not only more costly than even the best class of 
grouted up block masonry, but it retains some of the evils 
of the old dry block system, such as crevices and disinte- 
gration of concrete in situ, although covered by bagging, 
and, therefore, it cannct be regarded as permanent, whic 
all public works of this class should be. With the grouted 
up block system, the works can be carried on almost con- 
tinuously, for when the divers and others at the scar end 
of the work are thrown idle, their labour can largely be 
utilised in the block yard and elsewhere, but not so with 
the bag system, which cannot be economically carried 
on except in localities where there are comparatively long 
periods of fine weather; and, further, after long expe- 
rience, I find in the former system most excellent and 
durable blocks can be formed with 1 ton of cement to 11 
tons of rubble, dressed ashlar, and coarse sand. With 
these proportions, blocks of 9 and 12 tons weight have 
been made in large quantities, and lifted from their 
moulds within four days, but with the bag system it is 
necessary to use more than double the cement in order to 
obtain work of similar strength. Most of the structures 
to which I have referred may be taken as representative 





examples of the gradual progress in the construction of 
breakwaters during the last 60 or 70 years. 

As to disintegration. In order to obtain sound work 
under water, and to make a good face, it is far better to 
dispense with the ordinary concrete in situ for the face 
work, and to use slightly moistened and partially set neat 
cement, with or without an admixture of Medina cement, 
depositing the same by facing skips next the timber face 
of the mould, and afterwards for a diver to pack as many 
rubble stones into it as it will take, pushing their flat 
faces hard up against the timber mould, or in the event 
of stone suitable for facing not being at hand, then sub- 
stituting small strong +. nce of fine concrete for the 
purpose. The ordinary five to one backing of partially 
set concrete could be carried up simultaneously with the 
facing work. This facing work of, say, 12 in. or 18 in. in 
thickness, although somewhat costly, would add but a 
small percentage to the entire cost of the work, in cases 
where there is considerable width of backing, or in the 
case of a pier of great width. Facing work in these 
materials may be classed next to grouted up block work, 
but it is immeasurably inferior, as frames are required, 
and it is only in moderately fine weather that such work 
can be done successfully. As to whether the rapid de- 
terioration of Portland cement concrete, from a few feet 
above to a few feet below low water, is due to bad cement, 
insufficient quantity of cement, or bad workmanship, this 
has not yet been satisfactorily answered. Let me give an 
instance or two. Prior to 1877, a large number of from 
70 to 90 ton blocks for the Hermitage Breakwater works, 
at St. Helier, Jersey, were made in situ in the Victoria 
Harbour at about the level of low water of neap tides. 
These were covered at each tide, and subjected to a wet 
and dry action from the time they were made down to 
the year 1885, when, as they were found to be utterly 
useless for building purposes, they were broken up, and 
the débris filled in behind the new north quay. What 
took place in Jersey is by no means the exceptional case, 
for something very similar has occurred in connection 
with the New York Harbour Quay walls, as described in 
9 ther lecture, Maryport Dock, the graving dock at 
Aberdeen, and at other places on the east coast, and I 
have no doubt that if many of the recent concrete in situ 
works were examined by divers, enough would be revealed 
as to softened and disintegrated concrete face work as to 
shake the confidence of most engineers in the further use 
of concrete in situ for first-class works. In one case 
which came under my immediate notice, viz., at Girvan, 
I found that in a portion of the north pier or groyne, 
which was executed with every possible care in 1882, the 
outer face of 12in. in thickness, which was composed of 
four parts of coarse sand and fine shingle to one part of 
cement, and the hearting of six parts of coarse sand 
and shingle to one part of cement, with as many large 
sized rubble blocks as could be placed in the mortar 
without touching each other, had Cooeme most seriously 
disintegrated within about twelve months after its com- 

letion, and ultimately it wasted away, until there was a 

reach of the form shown in Figs. 47 and 48. The con- 
crete was mixed and put into the frames at the same 
time, in the same manner, and by the same men; not 
allowed to partially set for a few hours before being de- 
posited in a plastic state, but as ordinary concrete for dry 
work .s mixed and deposited for work out of water. The 
base was founded at low-water mark, and the compart- 
ment was filled up to coping level within five hours, thus 
keeping about an hour or two in advance of the rising tide. 

On examining the cause of the breach, I found the 
a at A as soft as garden mould, at B soft, C just 

rard gnome to crumble in my hand, E hard, F to G very 

hard excellent work which resisted a heavy blow of a ham- 
mer. Probably the cement used was a portion of a cargo 
which contained a large percentage of unburned cement. 

Recently Ihave made some inquiries of the harbour 
engineer at Aberdeen, as to the plastic concrete used in 
the quay walls there in the year 1882, and I learned that 
it is still tough, and in good condition. Some of the 
advantages of the subaqueous grouted block system are, 
that the rubble blocks, which are shallow grooved and 
flat tongued on all sides, can be made in the usual manner 
in the block yard, in almost all weathers, by the cheapest 
of labour, and when it is impossible to carry on block 
setting and grouting at the scar end, the labour thus 
thrown idle being utilised in the block building yard in 
aiding the ordinary workers. In block building, the best 
and most suitable of material can be used with every 
advantage and economy, and under thorough inspection. 

At the Hermitage Breakwater, where the blocks were 
of two sizes, viz., 9 and 12 tons, and averaging 104 tons 
throughout the work, the average weight of cement used 
per ton of rubble and ashlar built into these blocks, was 
about 200 lb., or one-eleventh of the weight of materials 
cemented together, but a good job could be made with one- 
twelfth, that is one-thirteenth of the weight of the block, 
being cement (seeengraving, Fig. 49, page 615). The mortar 
for the rubble jointings was composed of four to five parts 
of coarse sand to one of cement, and the mortar in the 
joints of the facing ashlar, and at any corners or arrises 
where extra strength was required, was two of sand to 
one of cement. The face jomts were raked out for an 
inch in depth, and pointed with neat cement. 

(To be continued.) 








Coat aT Pucet Sounp.—The Puget Sound coal basin 
extends from beyond the British boundary south almost 
to Columbia, and from the Pacific Ocean westward up into 
the Cascade Range. With only a few mines deve- 
loped to any extent, there was an output last year of 
1,000,000 tons, valued at 900,0007. Of this amount Kin 
County produced 450,320 tons. The output for 1890 wil 
considerably exceed that of 1889. The total output of 
coal from Seattle from January 1 to June 1, 1890, was 
201,180 tons, 


SMITH’S SHIP RAILWAY. 

Mr. Wii.1AmM Situ, M.Inst. C.E., Aberdeen, the 
patentee of an ree agai of ship railway which has 
attracted considerable attention within the past year 
or two, constructed at the Edinburgh Exhibition a 
small railway, according to his patented design, to 
demonstrate the method of construction and working. 
At the time we gave a description of it and of 
the principle adopted.* He subsequently invited two 
experts, Sir E. J. Reed and Mr. W. R. Kinipple, to 
inspect the railway and report on its practicability 
and its efficiency for transporting seagoing ships. 
With the reports made by these well-known engineers, 
we give a plan and section of the railway at Edinburgh 
(Figs. 1 and 2), an engraving from a photo showing the 
railway wagons with the boat in position for transit 
(Fig. 3), as well as a map showing suitable routes 
throughout the kingdom for a ship railway (Fig. 4). 

The report by Mr. Kinipple gives details of the 
design and the results of a preliminary survey of the 
route of a proposed ship railway from Bridgwater on 
the Bristol Channel to Seaton or Weymouth on the 
English Channel. With Mr. Kinipple’s report Sir 
E. J. Reed concurs generally, and although he cannot 
confirm from personal knowledge the statements and 
estimates, which are the result of the joint survey of 
the country between the Bristol Channel and south 
coast by Mr. Kinipple and Mr. Smith, he sees no 
reason for questioning their correctness. Continuing 
he says : 


Mr. Smith’s patented improvements supply those 
simplifications of the ship railway system which were 
needed to enable it to he largely and economically 
adopted. I see no reason why ordinary ships should not 
be perfectly well transported, with absolute safety, and 
at small cost, in the manner proposed ; still less is there 
any reason why colliers, barges, hulks, and other special 
vessels employed in the coal trade, should not be so de- 
signed and built as to travel equally well by land as by 
water under the conditions proposed. But there is no 
reason whatever for limiting the applications of the 
system to the coal trade; its advantages—and these are 
very great, as Mr. Kinipple’s report very clearly shows 
—may be secured in greater or less degree in the trans- 
port of goods generally. I am perfectly well aware of the 
very low cost at which cargoes are now carried per mile 
at sea, but this is very far from being a bar to the adop- 
tion of the ship railway. Every saving of time and every 
avoidance of the transfer of cargo a speak of no other 
advantages), are gains which would reach enormous pro- 

rtions when all the economies in ship expenses, dock 
abour (trimming in the case of coal and grain cargoes, 
&e.), are totalled up. Opportunities for applying Mr. 
Smith’s system with great advantage abound both at 
home and abroad. 


Mr. Kinipple’s report, dated 13th October, and just 
issued, is as follows : 


I have carefully examined the system of ship transport 
invented and patented by Mr. William Smith, M. Inst. 
C.E., harbour engineer, Aberdeen, and now beg to report 
to you thereon. The object of the invention is the con- 
veyance of ocean-going vessels inland, or overland, upon 
a suitable car running upon a double or multiple line of 
railway, and drawn by ordinary locomotives ; the vessel 
while upon the car resting upon a series of canvas bags 
filled with water and thus being entirely water-borne. 
The drawings attached to Mr. Smith’s patent specifica- 
tions show the arrangement of car and bags, but in order 
to demonstrate his proposals more clearly he has had a 
model ship railway made to a scale of about one-twenty- 
fifth full size, and this, which is at present in my offices, 
may be seen at work at any time. This model is about 
18 ft. in length, and represents two double lines of rail- 
way, laid to varying gradients, and connected by a cross- 
over road with points and crossings as in an ordinary rail- 
way. On one of the double line of rails there is aship car 
fitted complete, with india-rubber bags of small diameter 
containing water, and a model ship is seated thereon. 
The car carrying the ship travels freely along the railway 
—the ship rising and falling at the various changes of 
gradient, showing that it is water-borne, and that the 
bags accommodate themselves to the vertical deviations 
of the railway. The transference of the car with the 
vessel from one double line of railway to another is also 

ually easily effected by means of the cross-over line, 
which shows its adaptability in regard to curves, and 
that it isin short similar in that respect to an ordinary 
railway. 

Mr, Smith, in order to further demonstrate his pro- 
posals and show that his invention is of a thoroughly 
practical nature, has laid down'‘at the Edinburgh Exhiby. 
tion a model ship railway toa large scale, introducing all 
the essential features of his system, and dealing with 
sharp curves and steep gradients. In order to judge more 
fully regarding the ship railway system, I deemed it ad- 
visable to visit the Edinburgh Exhibition and examine 
the line laid down, and cars and boats at work there, 
in company with some one thoroughly qualified to give 
an opinion as to whether a ship of large tonnage could be 
safely transported overland by the exe system. 
Accordingly Sir E. J. Reed, K.C.B., F.R.S., Mem. 
Council Inst. C.E., and late Her Majesty’s Chief 
Constructor of the Navy, agreed to meet me at the Exhi- 
bition on the 22nd ult., and on that day, in company with 
Mr. Smith, we examined the railway. It is a double line 





* See ENGINEERING, Vol. xlviii., page 636, and vol. xlix., 
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of railway, the gauge of each track being 1 ft. 9 in., and 
of the centre or six-footway 3 ft. 6 in., making an over-all 
gauge of 7 ft. It commences in the bed of the canal by a 
slipway or incline of 1 in 20, rises over the canal bank, 
turns inland and extends in a series of curves alternating 
with straight portions over the low-lying triangular 
area of ground adjoining the canal, and then rises 
over the canal bank and terminates in the canal 
by another incline or slipway of 1 in 20. The_ total 
length of the line is about 1200 ft., and the 
changes of gradient and alignment are frequent, the 
former being to inclinations varying from 1 in 20 tol in 
75, and the latter to curves of about 95 ft. radius. In the 
centre of the length of the line there is a turnout where 
the cars travelling in opposite directions pass each other. 
It will thus be seen that, as regards curves and gradients, 
the line, although roughly laid down at the Exhibition, 
does more than meet the requirements of an ordinary 
railway system, and upon this ground alone offers a fair 
test of its capabilities. Indeed the line could scarcely 
be better devised to show the lateral and vertical flex1- 
bility of the system. 

On the permanent way there are four compound bogies, 
each composed of four ordinary bogie trucks, and resting 
upon the compound bogies, and connected to them by pin 
and socket joints, is the car for carrying the boat. This 
car is in four segments hinged together so as to admit of 
vertical movement, but rigid horizontally. It approxi- 
mates in outline to the vessel to be carried. On it are 











placed a series of india-rubber canvas bags of about 8 in. 
in diameter, open at one end and closed at the other, and 
filled with water up to about flotation level. These bags 
are placed side by side from end to end of the car, and on 
these the vessel rests. The boats in use at the Exhibi- 
tion are 38 ft. long by 7 ft. 6 in. beam. The operation of 
placing one on the car on the incline in the canal takes 
about one and a half minutes, and the car with the 
boat is then by rope traction hauled up the incline 
and over the railway system till it reaches the incline in 
the canal at the other end of the line, where the boat 
is set free and afloat in the water in less than a minute. 
The boat takes its bearing on the bags of water without 
the slightest trouble, and remains firmly seated through- 
out its journey overland. At the curved portions of the 
line the bogies adjust themselves thereto, sliding laterally 
underneath the car, which is rigid horizontally. The 
car, which is hinged vertically, adapts itself to all the 
changes of gradient, and where such occur the water in 
the cushions under the keel and floor of the vessel gets 
displaced to an extent corresponding with the changes of 
gradient, the vessel remaining, however, always water- 
borne owing to the diameter of the cushions being arranged 
to suit the maximum change of gradient. In the line at 
the Exhibition these cushions are 8 in. in diameter. For 
dealing with large vessels, and with gradients likely to be 
adopted in practice, 3 ft. in diameter may be taken as a 
maximum size. 

With regard to the bags, it might at first sight be 
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thought that these would wear out so rapidly as tobe 
unreliable, or be a source of expense ; but after seeing 
those at Edinburgh upon which boats have been shipped 
and unshipped several thousand times, and wu 
although of very flimsy material, are still in good condi- 
tion, any doubt in this respect may be at once dismissed. 
In practice the water bags would be made of stout, seam- 
less canvas, capable of sustaining safely say 100 lb. pres- 
sure per square inch, and the surface in contact with the 
skin of the vessel would be protected by a covering of 
ordinary canvas or rope matting. 

Sir E. J. Reed and myself examined the system care- 
fully, had the boat shipped on to the car transported over 
the railway and unshipped at the other end. We paid 
especial attention to the action which took place at 
changes of curvature and gradient, and we are both of 
opinion that the system is a thoroughly practical one, 
and that by means of it vessels of large tonnage can be 
safely transported over-land. The advantages of this 
system of transport are so obvious, that it seems almost 
unnecessary for me to refer to them. Wherever an ordi- 
nary railway is feasible, a ship railway can also be con- 
structed, and vessels conveyed over-land from sea to sea, 
or inland to any destined point. It has all the merits of 
a ship canal, with the great advantages of the cost 
per mile being a mere fraction of a canal, whilst its 
traffic capacity would be greater as the speed of transport 
would be higher. As is well known, there are many 
places where ship canals would be most serviceable, yet 
the elevation and other features of the country to be 
traversed are such, that although presenting no difficulty 
in regard to railway construction, they are prohibitive for 
canals on account of the great cost of locks or lifts, via- 
ducts, embankments, &c., which would be required. For 
such — the ship railway is eminently suited, as there 
would practically be no extra expense in construction on 
account of difference of level along the route to be 
traversed. A further important advantage which the 
ship ree possesses, is the simple manner in which it 
may be enlarged when desired for the conveyance of 
vessels of increased tonnage. Suppose that a ship 
railway were constructed to carry vessels of, say, 
1000 tons burden, a railway for this purpose saa 
consist of three parallel tracks of permanent way 
of 4 ft. 84 in. gauge, and should it be desired at a future 
time to provide for vessels of larger tonnage, all that 
would be required would be to widen the line, and lay 
down one, two, or more extra tracks to suit the vessels to 
be dealt with, and provide some cars of increased size. 
No existing works would be disturbed, nor would there 
be any interference with the ordinary traffic along the 
line during the progress of the widening; and as the 
bridges spanning roads, streams, &c., would all be under 
bridges, there would be no necessity to pull down or 
disturb any of these, but merely to widen them. With 
canals the case is altogether different. To increase their 
capacity by deepening or widening, nearly all structural 
works, such as quay walls, locks, lifts, bridges, &c., would 
be interfered with, and would require to be rebuilt. 

The ship railway system is, in reality, most elastic in 
regard to its adaptability to suit the requirements of an 
expanding trade. ‘Thus there may be a main line of rail- 
way across a country, consisting of a series of tracks along 
which vessels of all sizes of tonnage may be travelling 
on suitable cars, and utilising two, three, four, five, six, 
or more tracks, according to the tonnage of the vessels, 
whilst branches from the main line need only be con- 
structed of dimensions to suit the vessels utilising such 





branches, and increased when required to accommodate 
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vessels of larger tonnage. It must further be kept in view 
that the ship railway being merely a series of tracks laid to 
the ordinary 4 ft. Fs 4 in. gauge, with ordinary locomotives 
used for the purposes of traction, there is nothing to prevent 
ordinary railway traffic, especially goods ro | minerals, 
being carried on in addition to the ship traffic, and connec- 
tions established with the railway system of the country. I 
need hardly point out that at any town or locality along 
the rank off a ship railway, a basin or dock may con- 
structed in which vessels may lie afloat and receive or dis- 
charge cargo, and adjoining which shipbuilding may be 
carried on, so that this latter industry, waren. of being 
confined as at present to certain suitable localities on our 
coasts and rivers, may be carried on in the districts where 
the iron is produced, and save the cost of carriage or 
freight of material. 

There are several suitable routes in this country where 
ship railways could not fail to be highly remunerative. 
These are from the Mersey to the Humber, connecting, 
say, the Port of Goole with the Manchester Ship Canal 
at Manchester, and utilising the canal for the remainder 
of the route. This would pass through a most important 
industrial district embracing Barnsley, Leeds, Bradford, 
Huddersfield, Sheffield, and a densely populated region 
all along the route. It would besides afford the much- 
needed direct communication between the Continent and 
the west coast of England and the east coast of Ireland. 
The great cost of a ship canal along this route has pro- 
hibited this most desirable connection of the east and 
west coasts. The Manchester Canal, which traverses 
a portion of the route, is such an expensive work that it 
can only prove remunerative up to Manchester, and per- 
haps a short distance beyond, but if the remainder of the 
distance to the Humber were traversed by a ship railway 
there can, in my opinion, be not the slightest doubt of the 
commercial success of such an undertaking, as the cost 
would be comparatively small. Another suitable route 
would be from the Severn to the Mersey, or Manchester 
Canal vid Gloucester, Worcester, Birmingham, Wolver- 
hampton, and Stafford. The amount of traffic which would 
be carried along this route might fairly be described as enor- 
mous. Birmingham, which may be taken as the capital 
of the midland district, would thus virtually be converted 
into a seaport, and sea-going vessels could load up complete 
there, or en route say to the Bristol Channel, where they 
could coal before proceeding to sea, or vid Stafford to the 
Mersey, coaling also being done on the way. Another 
suitable route would be from the Solway to the Tyne, and 
a further one from the Forth to the Clyde. Ihave not yet 
surveyed any of the above proposed routes, and therefore 
cannot at present state what the actual] cost of these ship 
railways would be, but from a general knowledge of the 
country I should consider 35,000/. per mile as being suffi- 
cient to cover the cost of a railway capable of accommo- 
dating vessels of 1000 tons burden. 

have, however, in company with Mr. Smith, gone 
over the route for a ship railway to connect the Bristol 
and English Channels, and made myself sufficiently 
familiar with the country to speak with some accuracy as 
to the route to be adopted, and also to give an approxi- 
mate estimate of the cost. Our examination of the pro- 
posed route was made on the 11th and 12th ult., and 
embraced the south coast between Lyme Regis and 
Seaton, and a strip of country from one to two miles in 
breadth, between Seaton and Burnham, in the Bristol 
Channel. ‘The most direct route across the country is 
from Lyme Regis to the neighbourhood of Burnham, 
being a distance of about 34 miles; but the natural fea- 
tures of the land, and especially the coast line at Lyme 
Regis, prohibit this direct course being taken. Seaton 
at the mouth of the River Axe, about six miles westwar 
from Lyme Regis, presents a suitable starting point, as 
the shore lineand the adjacent country are at a conve- 
nient elevation, and it therefore might be taken as the 
English Channel end of the system. About a mile west- 
ward of Seaton there is a high bluff (Beer Head), affording 
under its lee shelter from westerly gales, and if a break- 
water were run out from Beer Head, and a spur or groyne 
from the shore at Seaton, in the direction of the break- 
water, acompletely sheltered harbour would be obtained, 
having an area of water inclosed sufficient for the require- 
ments of the proposed railway, andas there is a rise of tide 
of about 12 ft. at springs, the entrance to the River Axe 
could easily be obtained by dredging, and probably main- 
tained at small cost. 

At the mouth of the River Axe I propose to construct 
asmall harbour, containing a suitable dock, into which 
the vessel would pass; the dock gates would then be 
closed, the level of the water raised, the vessel placed ona 
ship car at the upper end of the dock, which would be at 
a higher level ; the water in this portion of the dock run 
off or pumped out ; locomotives connected to the car, and 
the vessel transported over the railway system. Instead 
of the proposed dock a slipway or hydraulic lift might be 
substituted and would serve the same purpose. The rail- 
way would thus commence on the floor of the dock, and 
passing out from thence would follov’ ov, ewe valley of 
the River Axe past Axminster to near ard Junction 
Station on the London and South-Western main line to 
Exeter. From this point it would turn northwards, pass- 
ing close to Chard, or rg and Langport, and thence 
along the course of the River Parret, terminating thereon 
at a point about a couple of miles northward of Bridg- 
water. The River Parret is navigable, or can easily be 
made navigable, from the proposed terminus to the Bristol 
Channel, for vessels of 2000 tons burden. A dock would 
here be constructed similar to that proposed for the 
Seaton end, but no other harbour works would be neces- 
gary. 

The summit level would be at or near Chard, where 
the maximum elevation would not exceed 230 ft. above 
high-water level. Good workable curves and gradients 
over the whole route would be obtained, the earthworks 





would be moderate, and the structural works of limited 
extent. There would be no engineering difficulties, and, 
indeed, the route all through is exceptionally favourable 
to low cost of construction. Instead of making a railway 
along the entire route from Seaton to Bridgwater, the 
rivers Axe and Parret might each be deepened and im- 
proved for several miles inland, say as far as the tide 
flows at present, and a ship railway constructed to con- 
nect the upper ends of such improved navigations. I have 
not, however, gone sufficiently into this question to speak 
of the cost thereof, and therefore, for the purposes of the 
estimate of cost, I ‘confine myself to a ship railway 
throughout, and my estimate has reference only thereto. 

The total length of line is about 38 miles, and this, 
together with the harbour works required at both ends 
and the equipment consisting of locomotives, bogies, ani 
ship cars or cradles, I estimate at 1,350,000/., or adding 
150,000/. for contingencies, say in round figures 1,500, 000/. 
This estimate is for a railway consisting of four lines or 
tracks of permanent way, and would accommodate 
vessels up to 1000 tons register, or say 1600 tons gross. 
Tt also includes the cost of one passing place at Chard, and 
say another at Ilminster, which would in all probability 
be ample provision for the requirements of the traffic ; 
but, of course, increased accommodatiou in this respect 
could easily be provided at very small cost. 

The trade to and from the Bristol Channel, and the 
south and east coasts of England, and the coasts of 
France, Belgium, Holland, and the Baltic, is of immense 
volume. In 1887 the register tonnage of vessels entering 
and clearing the Bristol Channel ports for the northern 
Continental ports amounted to 4,552,800 tons. The cargo 
carrying capacity of these vessels would be about 
7,558,000 tons, and taking as an average the vessels to be 
only two-thirds loaded, the cargo passing and re-passing 
Land’s End in that year amounted to 5,058,700 tons. 
The tonnage in the years 1888 and 1889 was greater, but 
as I have not the exact figures at hand for reference, I 
prefer to give those for 1887. In 1889 the seaborne coal 
rom Wales to London amounted to 555,000 tons, and in 
the same year the coal supplied to ports along the south 
coast from Wales and the northern coalfields amounted 
to 3,053,500 tons. I cannot give the due proportions for 
this last item, but whatever the proportion from Wales at 
present may be, it might be considerably increased by the 
cheaper delivery, which can be effected by means of the 
proposed ship railway. By the Great Western Railway 
839,400 tons of coal per annum are brought to London 
from the Welsh coalfields, and a share of this traffic might 
also be obtained. A summary of the traffic to be dealt 
with is as follows : 

Tonnage of cargo to and from the 

western ports of France and nor- 

thern Continental ports... = 5,058,700 
Seaborne coal from Bristol to London 555,000 


Total ... 5,613,700 
Seaborne coal from Wales and the 
northern coalfields to ports on the 

south coast of England ... ps 3,053,500 
Coal carried from Wales to London 
by Great Western Railway Com- 

pany ... sie Re so ne 839,400 


Total... .... se vse (8,892,900 
The ship railway is capable of dealing with the whole of 
the tonnage summarised above, and of course the larger 
the traffic over the line the lower the rates for conveyance 
might be made. But basing the estimate upon 5,000,000 
tons ot cargo carried, then at a charge of 6d. per ton the 
receipts per annum would be 125,000/. The working ex- 
penses of an ordinary passenger and goods line are about 
50 per cent. of the gross receipts, but this includes the 
cost of working and melekenamee of roadside stations, 
porters, shunters, signalmen, and other items of expense 
from which the proposed system would be free. The 
upkeep of the bogies of the ship railway would also be 
much Aon than of the goods or mineral wagons on an 
ordinary railway, as they would not be subjected to such 
rough usage, or buaped against each other, but coupled 
together like passenger carriages, and kept as an entire 
train throughout the journey. For these reasons the 
working expenses of a ship railway would bear a much 
smaller proportion to the gross receipts than in the case 
of an el ms railway. Probably one-fourth of the gross 
receipts see! A cover the working expenses, but for the 
purposes of this report I shall take the working expenses 
at one-third of the earnings. As already shown [ have 
estimated the earnings at 125,000/. per annum, and after 
deducting one-third for working expenses the sum of 
83,3341. would be available for dividend, which would 
give 54 per cent. on the total capital of 1,500,000. or, if 
the capital were divided into ordinary and preference 
stock in the usual proportions the dividends would be as 
follows, viz. : 
Capital. Dividend. 
£ £ 
500,000 in 84 percent. debentures... 17,500 
500,000 in 4 per cent. preference shares —_ 19,000 
500,009 in ordinary shares of 9.16 per 
< ee i 45,834 


cent, 

1,500,000 82,334 

The above dividend is based upon a freight of 6d. per 
ton of cargo, but for every additional charge of one penny 
per ton the dividend on the ordinary shares would in- 
creased 14 per cent. 

In the foregoing estimate of earnings I have taken into 
consideration only the through traffic which would be 
diverted from the present route round Land’s End, but a 
local traffic along the new line would also be developed, 





and all coal supplies would naturally go direct by that 
route instead of le the existing routes via rail and water. 
Another source of income, more especially in the winter 
time, would be from vessels engaged in the general coast- 
ing trade between the Bristol and English Channels. 
Further, if the English Channel end of the railway ter- 
minated at a commodious harbour the coaling of steaimers, 
which is at present carried on at various ports on the 
coast would, to a very great extent, if not entirely, be 
transferred to such a harbour. Not only so, but sucha 
harbour would prove a most convenient coaling station 
for Her Majesty’s war vessels, and be almost certain 
to be used by them for that purpose. Therefore, taking 
into consideration the development of local traffic, the 
coasting trade, and the coulie of steamers and war 
vessels which may reasonably be expected, the earnings 
of the proposed ship railway should be materially in- 
creased from such sources. Indeed, the importance of a 
first-rate, well-sheltered, and commodious harbour at the 
English Channel end of the system can scarcely be over- 
stated, and, keeping this object in view, it would pro- 
bably be much better to alter the route of the line some- 
what so as to make Weymouth the termination on the 
south coast. All the desired accommodation can be had 
there for the largest fleet without any expenditure for 
rotection works. The railway to be constructed would 
several miles longer, but it would be through easy 
country along the south coast, passing near Bridport, 
Beaminster, and Crewkerne, and joining ator near Lang- 
port the route to Bridgwater on the Bristol Channel 
which I have previously described. The route from 
Bridgwater to Weymouth would probably not cost more 
than the route to Seaton, as the cost of the extra length 
of — would be counterbalanced by the saving in harbour 
works. 

Weymouth would almost immediately spring into a 
coaling station of the first importance, as ae proposed 
ship railway, agen it in direct communication with the 
Welsh coalfields, would enable coal to be delivered at the 
harbour in barges at a cost of not more than 1s. 6d. per 
ton additional to the price at the pit’s mouth or port of 
shipment. As is nae wont hulks loaded with coal are 
stationed at various ports on the south coast for the pur- 
sem of coaling ocean-going steamers. These hulks are 

ept supplied with coal by colliers sailing round Land’s 
End, so that this trade hasto bear the ex penseof additional 
vessels and men (colliers and hulks), double ae of 
coal (with consequent increased breakage), and a long 
voyage round Land’s End. By the proposed ship railway, 
with Weymouth Harbour as a terminus, all these double 
expenses would be cut off ; the hulks, which in this case 
might be plain barges of, say, 1000 tons carrying capacity, 
would be loaded at the port of shipment, towed across by 
tug to Bridgwater, placed on the railway car and run 
across to mica 4 Harbour, where they would lie 
afloat discharging their cargo into any vessel or store at 
any part of the harbour as desired. A ship railway, 
terminating either at Seaton or Weymouth, would, I feel 
convinced, prove a commercial success, and be the fore- 
runner of similar undertakings in this country and abroad. 

In regard to sites abroad it will be sufficient to refer to 
the Isthmus of Tehuantepec; the connection of the 
Canadian lakes with each other and the seaboard ; the 
connection of the African lakes with each other and the 
sea coast or river systems; the construction of a ship 
railway instead of the proposed ship canal to Brussels ; 
the conversion of Paris into a seaport by means of a ship 
railway instead of by deepening the Seine; the connec- 
tion of the Atlantic with the Mediterranean Sea vid 
Bordeaux, the rivers Garonne and Narbonne ; and other 
projects too numerous to mention. 

In this report I have not dealt with the minute me- 
chanical details of the system, but I have examined these 
and am satisfied that they are thoroughly practical. In 
conclusion, I may say that the idea of a ship railway has 
not originated with Mr. Smith, but his inventions, for 
which he has obtained patent rights, have alone provided, 
so far as I am aware, the practical solution of the problem 
of conveying a ship safely overland, ona railway with 
variable curves and gradients. 





New Sout Wates Raitways.—The New South Wales 
Railway Commissioners have accepted a tender of 
Messrs. Ewart, Gulliver, and Tate, of Sydney, for 
widening a suburban line between Strathfield and Fleming- 
ton, a distance of about two miles. The same firm has 
successfully tendered for the construction of a junction 
curve at Homebush, which will form a deviation from the 
North Coast to the suburban line, along which stock 
trucks and other vehicles may be taken direct to Fleming- 
ton sale yards, thus avoiding inconvenience and unneces- 
sary delay. The contract is to be completed by March, 
1891, and the cost of carrying it out will be 24,9507. 


IRRIGATION IN VicTorIA.—The Mildura irrigation settle- 
ment on the Murray continues to make progress. Messrs. 
Chaffey Brothers have expended 183,000/. in improve- 
ments, and have sold (exclusive of the township of Mil- 
dura) 10,500 acres in agricultural and horticultural lots. 
Of the sold area 6500 acres have been cleared and brought 
under tillage, of which 6000 acres have been, or are, in 
process of being planted with vines or fruit-trees, and 500 
acres are under forage or grain crops. The most exten- 
sive plantations are of raisin vines, next to which come 
oranges and lemons. There are also considerable areas 
under apricots and peaches, figs, and some olives. As 
yet not more than 50 acres have been planted with wine- 
grapes, The plantationsare, of course, too young at present 
to have yielded any returns of commercial value, but it is 
anticipated that during the forthcoming summer they 
will give 10 tons of marketable raisins, and 4000 or 5000 
gallons of wine, besides a quantity of green fruit, which 
will be consumed locally. 
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**ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comritep By W. LLOYD WISE. 


GELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the ification Drawings ts stated 
in each case after the price ; none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount ice and postage, addr to H. Reapgr Lack, Esq. 

The date the advertisement of the acceptance of a complete spe- 
cy ion ts, in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

— may at any time within two months from the date of 
the advertisement i i 


of the acceptance of a complete specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


16,062. A. Bell, Manchester. Mechanical Stokers 
or Steam Boilers. (6d. 1 Fig.) October 12, 1889.—Ac- 
cording to this invention a damper a! is provided for insertion 
above the pusher ) when firing by hand. The furnace bars ¢ are 
mounted on antifriction balls c* held in position by a plate e pro- 
vided with ribs. The crankshaft h of the stoker is carried upon 


renee 











Nears 
as: iki he 


a 
46.062 











+ 


brackets 7 attached to the front of the stoker whereby the ity 


and is closed by a spring F, The feed valve M has the gas valve 
N onthe end of its spindle O, and air enters by the passage P. 
(Accepted October 15, 1890). 


— H. Lindley and F. Browett, Salford, Lancs. 
Hydro-Carbon Motor es. (8d. 5 Figs.) December 12, 
1889.—The cylinder A of the measuring — has an enlarged 
upper end within which works a Yep B also enlarged at its 
upper end. A? is aconduit provided with suction and delivery 
valves D and E respectively, in communication with the lower end 
of the cylinder A. C is a pipe by which the upper end of this cy- 
linder is placed in communication with a heating chamber in which 
the hydro-carbon is vaporised, and which is separated from the 
cylinder of the engine by a check valve, which is opened whenever 
a charge of combustible vapour is to be drawn into the cylinder. 





When this valve is opened a partial vacuum is also produced in 
the heating chamber and in the enlarged portion of the cylinder 
A, thus causing the plunger B to ascend, and produce a vacuum 
in the lower portion of the cylinder A and conduit A? and cause 
liquid hydro-carbon to be drawn therein past the valve D from a 
supply tank. When the communication between the cylinder A 
and the cylinder of the engine is closed by the valve N, the 
plunger B will descend and a volume of hydro-carbon equal to 
that | tenon drawn into the cylinder A will be expelled past 
the delivery valve E and through a pipe to the heating device 
of the engine to be converted into vapour. A screw controls 
the travel of the plunger B, (Accepted October 15, 1890). 


ELECTRICAL APPARATUS. 


6041. M. W. Dewey, Syracuse. New York, U.S.A. 
Transformation and Utilisation of Electrical 
Energy. (8d. 4 Figs.] April 22, 1890.—The method according to 
this invention consists in charging one member of a condenser with 
electricity of high tension and small volume, thereby inducing a 
like charge on the other member, and thereby simultaneously 
charging the member of another condenser with electricity of low 
tension and great volume, and then discharging the condensers, 
and passing the transformed electricity through translating 





for asole-plate and standards is obviated and the bearings are 
protected from coal and dust. The pusher b is so arranged 
that it can be moved backwards and forwards to any desired 
extent regulated by an adjusting nut m on the screwed rod n. 
(Accepted October 15, 1890). 


17, W. W. Girdwood, London. Quadruple- 
Expansion Steam Engines. [6d. 4 Figs.) October 29, 
1889.—According to this inventiou the four cylinders a, b,c, d 
are arranged in pairs at right angles to one another, one piston- 














rod ¢ of each pair being connected to the same crank journal f 
while the remaining two piston-rods are similarly connected to 
the other crank journal g, the two cranks /, g being placed 
opposite one another. (Accepted October 15, 1890). 


GAS AND OIL ENGINES. 


19,868. F. W. Lanchester, London. Gas Motor 
Engines, (8d. 11 Figs.] December 10, 1889.—The exhaust 
valve C is of the mushroom type, and opens from an exhaust 
chamber B into the compression chamber at the end of the work- 
ing cylinder. The exhaust chamber also communicates with the 
cylinder by a port which is overrun by the working piston 
towards the end of its stroke. The exhaust pipe H terminates in 
a box projecting into the exhaust chamber. The valve spindle 
D passes through the walls of this box, and is attached to a small 
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piston E working in a short cylindrical aperture G in the opposite 
wall. The pressure admitted to the exhaust chamber on the 
piston overrunning its port fully opens the exhaust valve by 
acting on the underside of the exhaust valve and on the small 
piston E, which, overrunning the end of its cylinder, opens com- 
munication between the compression chamber and the exhaust 
pipe. The exhaust valve is kept open during the return stroke by 
the pressure exerted by the escaping gases on the small piston, 








92 
™ 











609+ 
devices. Main lines B, B! extend from an alternating current- 
dynamo-electric machine A to the consumption stations S and S!. 
C and C! are small surface condensers, and D and D! large surface 
condensers. The member ¢ of C is connected with line B, and the 
member c of Cl with line B!. The other members cl of C and C! 
are connected respectively with d of Dand Dl. The members d! 
of the large surface condensers are connected to the terminals of 
the low resistance supply conductors E and E!, and between these 
are electric translating devices e, &c., in the form of heaters. 
(Accepted October 15, 1890). 


13,002. H. H. Lake, London. (F. Thomson, Lynn, 
Mass., U.S.A.) Induction Coils or Transformers for 
Use in Welding by Electricity. (Sd. 5 Figs.) August 19, 
1890.—The secondary circuit S of a converter is of few convolutions 
and isadapted to supply a current of low potential to welding 
apparatus in which pieces of metal are heated by such low poten- 
tial current. The primary P of such converter carries a current 





of comparatively high potential supplied thereto over a main M. 
The induction discharge protector consists of two electrodes A, B, 
presented to one another but separated by a small air space. The 
protector is included in a short branch circuit between the ter- 
minals of the coil P. On an induction discharge taking place the 
fuze C will rupture and thus break the current, (Accepted October 
15, 1890). 


12,228. J.W. Easton, New York, U.S.A. Commuta- 
tors for Dynamo - Electric Machines, (6d. 4 Figs.) 
August 5, 1890.—The sleeve A which is secured to the shaft of the 
machine and supports the commutator sections B, has an under- 
cut flange @ at the inner end, the other end being screw-threaded 
to receive the nut C bearing against an undercut collar D which 
is adapted to slide along the sleeve A. The sections are insulated 
by insulating material. When the sections are in ition the 
nut C is screwed up tightly against the collar D which holds the 
sections in place. The sections consist of copper sections and 
have a projecting arm b for the attachment of the armature coils. 
They project out beyond the outer surface of the collar D. Each 
section is provided with a slot b! at a distance from the outer edge 





of the section equal to the width of the brushes to be used. These 
slots b! form a continuous channel around the periphery of the 
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To prevent short-circuiting of the commutator the 
(Accepted October 15 


commutator. 
groove is filled with insulating material. 
1890). 


13,233. The Mining and General Electric Lamp 

Moscrop, London. 
Portable Electric Lamps. [éd. 1 Fig.) August 22, 1890. 
—The bulb A of the lamp is attached to the flexible leads a from 
the battery of the lamp, and fis secured within a central opening 
in the insulating disc b. A protecting glass D is held in the 
casing e. Between the disc b and the lamp casing the spring c is 
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interposed. fis the reflector. On the occurrence of any blow 
upon the glass D, the spring C will yield and the glass D will 
retract within the casing e. If this glass should be broken then 
any blow upon the bulb will also cause the spring ¢ to yield, and 
the bulb to retreat. The sliding lid I is provided with a handle 
H. Astop h2 prevents the lid from accidentally becoming de- 
tached. (Accepted October 15, 1890). 


PUMPS. 


17,978. E. T. Cleathero, Brockley, Kent. Rotary 
Motorand Pump. [6d. 3 Figs.) November 11, 1889.—In 
a motor engine or pump there is combined with a cylindrical 
easing A, having an inlet I and outlet J, a central shaft B with 
curved arms C fitting the casing and carrying hinged flaps D, 
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which in moving in and out work with their edges in contact with 
the curved surface of the arms and the end covers of the cylinder, 
the alternate outward and inward motion of the flaps for taking in 
and expelling fluid being effected by rollers F thereon running in 
eccentric grooves E in the end covers Alof the casing. (Accepted 
October 15, 1890). 


12,037. J. Kilner and T. W. Matthews, Man- 
chester. Deep Well Pumps. [6d. 3 Figs.) August 1, 
1890.—The working barrel b of the pump is placed at the extreme 
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lower end of the well tube a and the clack valve / is above instead 
of below the working barrel. The pump rod d works through the 
central boss f * of the clack valve. The valve of the pump bucket 
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é ismade in the form of a ring. The clack of the valve f is also in 
the form of a ring f**, and has fixed above it a check ring h 
carried by a bridge piece t. The working barrel b is perforated 
with holes k and has a ring 1 to prevent the pump bucket from 
falling out in the event of breakage. (Accepted October 15, 1890). 


MISCELLANEOUS. 


11,226. H. Lindley and T. Browett, Salford, 
Lancs. Apparatus for B Petroleum, &c, (8d. 
3 Figs.) July 12, 1889.—This apparatus is designed for the pur- 
pose of burning the heavier oils without the use of wicks, and 
with a smokeless or Bunsen flame. The Bunsen burner comprises 
an oil vaporiser A, a jet piece D with a gas orifice G, a mixing 
channel E with an air inlet and a perforated combustion plate 





H. The oil passing through the heated coil A is vaporised, issues 
through the hole G, and enters the open end of the channel E, 
drawing air in with it, the mixed air and gas being burned at the 
plate H. The flame passes through the space inclosed by the 
coil A which it heats. The plate H imparts sufficient heat to the 
mixing channel E to keep the mixture in a gaseous state. A web 
I serves to carry some of this heat by conduction to that end of 
E to which the part C is attached. (Accepted October 15, 1890). 


16,795. D. Dixon, Bayswater, Middlesex. Gene- 
rating Gas for Heating and other Purposes. (Sd. 
7 Figs.) October 24, 1889.—The operation of an “‘ up-draught” 
producer according to this invention is as follows: On placing 
the reversing valves as shown in Fig. 3 and turning the three-way 
cock 18 so as to admit a jet of steam to the valve 13, air is induced 
to flow into the flue 9, between the piers 7, and thence through the 
incandescent fuel within the combustion chamber 1, raising the 
same to incandescence. The producer gas thereby generated, and 
the hydro-carbons distilled off from freshly charged fuel, which is 
added after each reversal, flow through the passage 3 and through 




















the fuel in the combustion chamber 2 previously raised to incan- 
descence and thence passes into the main gas flue 12 by way of the 
flue 10 and valve chamber 16. During the passage of the gases 
through the chamber 2 steam is admitted through the pipe 6 at 
the top of this chamber, and the water gas so produced mingles 
continuously with the producer gas generated in this first 
chamber. To reverse the action of the producer the reversing 
valve 13 is raised, the valve 14 lowered, and the steam jet cut off 
from valve 13 and directed into valve 14. Steam is also admitted 
to the top of the combustion chamber 1, by the pipe 6 above it, 
and shut off from chamber 2. (Accepted October 15, 1890). 


19,043. R. Howarth, Wolverhampton. Joint for 
Tubes. (6d. 1 Fiy.) November 27, 1889.—This invention 
relates to joining together the adjacent ends of thin tubes of 
ductile metal without weakening the ends by cutting a screw 
thread upon them. To make the joint the tube A with the taper 
end B, prepared with suitable jointing material about its outer 
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surface, is entered within the socket C of the tube D, loose tem- 
porary collars are then placed behind the raised portions a, a, 
and by means of screw bolts the parts are drawn tightly towards 
each other, the edge of the socket C being strengthened by the 
hoop E, is caulked by means of a suitable tool into and around 
the tube within it, thus securing the parts against the possibility 
of being accidentally withdrawn. (Accepted October 15, 1890), 


19,479. F. W. Webb, Crewe, Cheshire. Tools for 
Cutting Tubes. (8d. 6 Figs.) December 4, 1889.—The 
cutting tool g is attached to the end of a spindle /, which is to 
give it rotary motion. This spindle has its bearings in an eccentric 
e, which has its bearings in another eccentric having bearings 
within a tube ¢ conical ob its exterior, which is put into the end of 
the tube @ to be cut. When introducing the tool into the end of the 





tube the eccentrics are in such position as to bring the saw about 
eccentric with the tube, then by turning the eccentrics the saw is 
brought against the inside of the tube so as to cut through it from 
the inside and then the eccentrics are rotated to cut the tube all 
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round, and lastly the eccentrics are brought back to their first 
= and the toolcan then be removed. (Accepted October 15, 
1890). 


19,730. G. Gerrard, Glasgow. Apparatus for Burn- 
ing Hydro-Carbon and other Oils. (8d. 5 Figs.) Decem- 
ber 7, 1889.—This invention relates to apparatus for burning oils 
wherein a coil of pipe is employed for vaporising the oil. A pipe 
is formed into a coil a and is then bent so that the coilis in a 
— rallel to a pipe b leading from the oil tank c. On the 
ower end of the coil @ nozzle d is provided, the other extremity 








of the coil being connected to the pipe b from the hydro-carbon 
tank. The coil a is surrounded by a tube e provided with a series 
of air holes f, over which a ring f! is situated, the ring being also 
formed with holes, so that by moving the ring the holes in it can 
be made to correspond more or less with the holes in the casing, 
thus regulating the supply of air admitted therethrough to the 
vaporising coil a. (Accepted October 15, 1890). 


19,791. W. H. Harfield, London. Capstans. [8d. 
4 Figs.| December 9, 1889.—When the capstan head j is moved 
by means of the capstan bars in one direction the pawl / will catch 
in one of the teeth m and drive the body c, the pinion plate g with 
its pinions e, e contained within the capstan revolving therewith 
around the spindle a but remaining inoperative, and the pawls ¢, 7 
riding over their teeth h!. The power and rate of motion are in 
this case those of an ordinary capstan. If the capstan head j be 
moved in the opposite direction, the pawl / will ride over the in- 
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clined teeth im and consequently have no effect on the body c, but 
the centre pinion & will turn the pinion plate g until the pawls 7, ¢ 
sliding down the inclines of the teeth h! stop it; the pinionse, e 
will then be caused to revolve on their studs f, f, and by gearing 
with the teeth d will drive the capstan body e ata reduced rate of 
speed, but with an increase of power and in the same direction 
as that first described, the rate being proportionate to the relative 
sizes of the centre pinion & and internal ring of teeth d. (Ac- 
cepted October 15, 1890). 


20,245. J. Ireland, Dundee. Keys or Fastenings 
for Securing Rails in their Chairs. [6d. 6 Figs.] 
December 17, 1889.—The key 8 is of steel, the exterior surface of 
the key is formed to suit the ordinary rail 9 and chair 10. The 
key Sis made out of a long flat piece of steel, bent suitably. The 
portion 11 of the key which bearsagainst the chair jaw is fashioned 
to suit the shape of same, and has upon it two projecting parts 12 


























and 13 which keep the key from working loose. The extremities 
of the flat piece of steel are bent until they are nearly parallel 
tothe portion 11, and the extremity 14 is again bent nearly at 
right angles, the end 15 almost touching that portion of the key 





between the two ager ye 12 and 13. The portions 16 bear 
the end 15 keeps the sides of the key from col- 


against the rail an 


lapsing should the rail be subjected to a more than ordinary pres- 
sure. (Accepted October 15, 1890). 


20,677. W. L. Wise, London. (J. B. Walker, Cor- 
vallis, Oregon, U.S.A.) Al atus for Treating Finely 
Divided Metalliferous Material for the r of 
Separation and amation. [lld. 6 8.) De- 
cember 23, 1889.—A drum 1 is mounted on legs 2. On a shaft 6 is 
secured a driving pulley 7. A frame 3 carries bearings fora 
countershaft 9 carrying eccentrics 10 with one rod 11 arranged to 
move in opposite directions at one time. Within the drum isa 
centrally raised pedestal 12 which is provided with a tubular por- 
tion to receive the shaft 6, which is enlarged at its upper end 
6a, and is secured by a pin to part of a wheel 16. This wheel 











disintegrates and feeds sand to the mercury contained within 
the space 17 in the drum 1, and runs over and conforms to the 
tubular portion and bevelled upper surface of a pedestal 12, 
but does not touch these parts. The wheel 16 is formed on its 
upper side with flutes 18 covered by a cover-plate. When the 
sand has passed a valve 35, it falls around the cylindrical part of the 
feed wheel, and is disintegrated on the walls of the flutes 18. It 
then passes by centrifugal force down the flutes beneath the 
cover-plate, and is thus thrown in a fine state through the check 
valve formed by the ring 27 into the mercury bath. Accepted 
October 15, 1890). 


11,851. C. Rabache, Morchain, France. pr 
ratus for the Extraction or Reduction of c 
and other Metals from Ores or Compounds. 
{lld. 17 Figs.) July 29, 1890.—The apparatus shown is 
used for producing carbon dioxide gas and transforming it 
into carbon monoxide gas for use in the process. Two vertical 
retorts 1 and 2 are divided into two compartments by a horizontal 
fireproof grate F. The lower compartments A, A receive the car- 
bonate and coal mixture and the upper compartments receive 
charcoal rendered incandescent, through which the vapours and 





gas produced in the lower compartments pass for their transfor- 
mation into carbon monoxide gas. The retorts are fed from 
hoppers D and J through spouts C and I. Each spout has a valve 
El, Both compartments are _—— with discharge pipes H and 
B for the removal of ashes and lime. L, L are outlet pipes for the 
escape of gas, M is a chimney, and N a hot-air gallery round the 
retorts. 8 is the fireplace and grate. T is a tank filled with water 
to receive cinders, U a casting for dividing the flame, and V aslide 
for opening or shutting the communication between the hoppers. 
(Accepted October 15, 1890). 


UNITED STATES PATENTS AND PATENT PRACTIOE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the cffices of ENGINEERING, 36 and 36, Bedford- 
street, Strand. 











Tue Surz Canat.—The transit revenue of the Suez 
Canal Company in October was 228,800/., as compared 
with 213,595/. in October, 1889. The aggregate collection 
in the first ten months of this year was 2,205,831/., as 
compared with 2,334,042/. in the corresponding period of 
1889, 





Buyer’s Guipe To TrecunicaL Books IN THE MEcHa- 
NicAL Arts.—We have received from the Britannia Com- 
pany, of Colchester, and 100, Houndsditch, London, a 
pamphlet with the above title. The lists are classified as 
follows: Appliances and processes ; applied mechanics ; 
building, &c. ; carpentry, joinery, &c. ; coach building, 
&c. ; drawing and instruments ; electricity ; electrometal- 
lurgy ; fretwork and carving ; gas engineering ; machi- 
nery ; materials ; metallurgy ; painting and decorating ; 
pattern-making, moulding, and founding; plumbing ; 
reference books ; sheet metal working ; steam boilers and 
engines ; turning, screw cutting, &c. ; watches, clocks, 
and jewellery. In each case, where possible, there is 
given the name of the book, the author, the number of 
pages and illustrations, the price, and a short syllabus of 
contents. Students and buyers will find this guide a 
7 great help in the selection of books, both of English 
and American origin. It is fairly full, although not ex- 
haustive, even of the most recent works, 
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SHIPYARD MACHINE TOOLS. 
(Continued from page 538.) 
Bram BENDING. 

THE arching of deck beams was at one time done 
by first heating them in a long furnace, and then 
‘* setting” them to the camber required. But now 
all the deck beams are bent cold. Though some 
ironmakers undertake to give the deck beams any 
required curve at the iron works, this adds a little 
to their cost and is seldom satisfactory. Ship- 
builders find it more convenient to have a special 
machine for giving the bulb bars the curve when 
cold. And this is an easy process as now done. 
For a time the only kind of machine in use for this 
duty was a species of screw press working hori- 
zontally (Figs. 45 and 46). The beam was laid 
against the two supports AA about 3 ft. apart, 
and there bent by the advance of a screw ram B, 
the power of the screw being increased by gear and 
a flywheel worked by hand. Single purchase gear 
is here shown, but in some powerful machines the 
gear was double purchase. ‘The ram is attached to 
end of screw by a free turning joint, and the spur- 
wheel D keyed on the screw can advance or recede 
and still keep in gear with thelong pinion E. The 
loose pieces A A can be set closer together or wider 
apart in the dovetailed grooves shown, as might be 
thought best. This machine is usually placed on 
blocks of timber as shown. When the ram is 
brought up against beam, the squeeze is increased 
by the men turning the flywheel by the spokes 


affected injuriously by this alteration. When a 
horizontal shaft actuates two eccentrics there must 
be a large spurwheel on some part of the shaft, and 
that wheel comes greatly in the way of opera- 
tions. A bar cannot be passed from one end to 
the other, across the machine, without a round- 
about movement. A vertical shaft, with the main 
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which project around the periphery. Manual power 
is obligatory inthis kind of machine, for after the ram 
has applied a certain bending pressure to the bar it 
has to be drawn back to make ready for another 
squeeze at another part of the beam. This was 
found to be a slow and uncertain process ; there 
could be no uniformity of pressure, and the manual 
labour involved was severe ; yet this appliance was 
at one time regarded as supplying the need very 
satisfactorily. Every shipyard acquired one of these 
presses at least, and some of them maystill be seen at 
work. It occurred to a Scotch maker that a great 
improvement might be effected in the design and 
mode of carrying out this work. To drive the 
machine by steam or belt power was of the first 
importance, and an entirely different principle had 
to be adopted. The screw was abandoned, and 
instead thereof the bending ram received a fixed 
and determinate stroke by an eccentric, similar to 
that on the punching press. Thus in order to 
adapt this to various depths of beams the two sup- 
porting blocks, which before were fixtures, were 
now made movable—capable of being slid nearer to 
or farther from the bending ram by suitable screws 
—and the object was attained. The bending slide 
had to work horizontally, and this was easily 
effected by a vertical shaft, with eccentric pin on its 
upper end and driven by suitable gear. Thus it 
was found easy to make this slide bend at both 
ends, so that two squads of workmen could have 
their beams bent at the same time. That isseldom 
required ; so the opposite end of slide was turned 
to better use when fitted with punches amd dies to 
do horizontal punching on angle and other sections. 
In that form these machines have been largely 
used and with great advantage. 

Various modifications have recently been made. 
Bending must necessarily be done between three 
points—one opposed to and advancing between two 
—and the first idea was to make the central point 
reciprocating, and the two resisting parts fixed but 
adjustable. The same end is attained by making 
the two parts reciprocate and the central one the 
stationary resisting block. One screw to widen or 
contract the gap is then sufficient. Some have 
arrived at this by widening the movable slide which 
carries the two bending points. Another maker 
gives motion to the two reciprocating points by two 
eccentrics from a horizontal shaft. The effect is the 
same; but the convenience of the machine is 





wheel under the table, leaves a clear surface on top 
of machine. Occasionally an angle-iron cutter is 
combined with this machine, and as angle bars are 
so frequently under treatment here, for straigten- 
ing and punching, it is often convenient to be able 
to shear them at the same machine ; but the com- 
bination is objectionable for reasons already stated 
when treating of punching machines. The bending 
machine is a tool that is well suited for being driven 
by a separate donkey engine. The bending of 
beams is an operation that is not frequently or 
continuously required. The work has often to be 
done in some open space away from the shafting ; 
and there is undoubted economy and convenience 
in having the machine driven by its own inde- 
pendent motor. For a large yard a machine of 
this kind ought to be able to bend bulb iron or 
Butterley beams up to 15 in. broad. The rams, as 
well as the resisting blocks, ought to be deep, and 
faced with steel wearing parts that can be renewed 
easily. The small rollers on which the bar slides 
ought to be handily raised and lowered to various 
heights to accommodate the different depths of 
bars, and when there is a punch it should be fitted 
with an eflficient stop motion. 


ANGLE SHEARS. 


Reference has been made to the inconvenience 
of cutting angle bars at shears which are fitted on 
some part of a punching machine. Angle bars 
ought to be cut at a machine specially made for that 
purpose, and a good plan is to make the machine 
with two cutters, right and left-handed, i e., the 
one cutting the bar while lying thus L and the 
other thus 4. That is a point of some importance, 
for a long bent bar cannot easily be turned up to 
suit the position of one pair of knives. We give 
an outline of the general design (Fig. 47), and as 
horizontal punching can easily be combined with 
this machine without detracting from its usefulness 
as shears, the form is a most covenient combina- 
tion. The punch rams A A are actuated by a link 
from the upper corner B of each of the shear slides. 
One pinion C in the centre gears into the two main 
spurwheels, and this pinion shaft is driven by the 
usual double-powered gear and flywheel. Some of 
these tools are made without a separate stop motion 
to each operation. That is not good. The one stop 
motion—a clutch at some part of the gear, usually 
on the pinion shaft C—disengages all the move- 
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ments. That is inconvenient when separate squads 
of men are occupied at opposite ends of the 
machine. There is no difficulty in fitting disen- 
gaging gear to each function independently, and 
although one process may be suspended momen- 
tarily, the whole machine is kept in motion and 
ready for work. 

The framework of this machine ought to be very 
massive and of great strength. For convenience 
the main frame is made in two separate castings 
bolted together in middle as shown. The principal 
moving parts ought all to be of steel. Slides, 
links, rams, and shafts, and the pinions, if not 
the wheels. These ought to be shrouded to the pitch 
line. The driving gear can all be placed at the 
back out of the way. This is a machine that can 
be most conveniently driven by its own small 
engine, 

BEVELLING MACHINE. 

One of the most recent appliances introduced 
into shipbuilding operations is what is called a 
bevelling machine. Patented a few years ago by a 
Scotch firm, it has already come largely into use in 
the shipyards of this country. It was fully illus- 
trated and described in ENGINEERING a short time 
ago (see No. 1274, vol. xlix., page 646), and needs 
no further illustration here. We may, however, 
state briefly its purpose and mode of operation. A 
great many angle bars, of which the framing of 
a ship is chiefly composed, require to be either 
partly opened up toan obtuse angle, or closed to an 
acuteangle. This is called open or shut bevelling, 
and has usually been done hitherto by hammering 
the bar while red hot. Done in this manner, even 
by skilled men, it is a very uncertain and irregular 
process, the bar requiring frequent re-heating, 
and thus being rendered brittle, and sometimes 
breaking before a fair shape can be imparted to 
it. At best the bar is disfigured, and so unfair 
along its edges that close fitting to the plates is 
hardly possible. The machine under notice does 
that opening and shut bevelling by rolling the bar 
between suitable conical rollers which can be ad- 
justed, even while in motion, to the varying angle 
required. Once the end of the bar is entered into 
the machine, it draws it out of the furnace and gives 
a regular bevel, straight from heel to edges, and 
smooths down the rough barbs left at the edges of 
rivet holes. The bar passes through the rollers at the 
rate of about 40 ft. per minute. The bevels required 
are taken from the body plan of the ship, and marked 
at regular intervals along the bar. An index on ma- 
chine, called the bevel plate, graduated into degrees 
from 90 deg. to 45deg., shows at once the bevel being 
given at any stage, and little skill is required by 
the workman who adjusts this by wheel and screw 
as the marks on bar pass along. The work is done 
rapidly, while there is a gvod heat on the bar ; and 
there must be unquestionable economy as well as 
better work done by the aid of this machine. It 
is best driven by its own engine, an arrangement 
which permits of its being moved on rails to or 
from the heating furnace. 


Saws. 

Another machine of recent introduction is what 
is called a ‘‘cold saw.” This is simply a species of 
circular saw of fine steel, tempered somewhat hard, 
and about } in. in thickness at the periphery ; it is 
ground slightly thinner at its centre to clear itself 
easily in adeep cut. It is made to revolve at a slow 
speed while it cuts through bars or plates of any 
section. This machine is almost indispensable 
where neat and accurate fitting is demanded. There 
is not usually much neatness in the ironwork of a 
ship, and therefore shipbuilders have not yet so 
largely availed themselves of the help offered by 
this tool as some other workers in iron and steel, 
such as bridge builders. A few shipbuilders have 
found how it might be usefully employed, and 
doubtless it will, ere long, come into general service 
in all shipyards. It may be said that angle and 
other sections can be cut more rapidly by the shear- 
ing machine, or by a hot saw (so called because it 
can only cut metal that has been heated to redness). 
True enough, but such bars cannot be cut with that 
accuracy to line and smoothness of finish which the 
cold saw gives. When a bar of angle iron has to 
be cut askew for instance, usually it is first roughly 
cut off by the shears, and then it must be heated 
in a smith’s fire, and while hot, cut to the exact 
bevel required by warm chisels, and dressed by ham- 
mering. Or by means of a “‘ hot” saw it may be 
cut pretty accurately to line while hot. But in 
both cases a rough end is formed, and the expense 
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of so heating and dressing, or sawing hot, must be 
considerably greater than if it had been done 
at once by the cold saw. For rough work that re- 
quires nothing better than the unfinished ends left 
by shearing, the saw is not necessary, and cannot 
thus compare with shears for economy. It is slow 
in its action, for it advances with its cut at the rate 
of about 1 in. per minute ; but it is quick and eco- 
nomical compared with heating in a smith’s fire, 
and the delay of cutting and trimming by hand 
tools. And there are certain sections, such as Z 
and channel sections, which shears are hardly ever 
formed to cut. These, as well as round and square 
bars of large section, can be cut beautifully by the 
cold saw. The bar has simply to be placed on the 
table, so that its line of severance lies truly in 
the path of the saw. It is easily held fast by bolts 
in the slots on surface of table, and then the saw 
advances through the work. This machine differs 
from an ordinary circular saw in this respect, that 
it is not the work that moves up to the saw, but 
the saw is made to travel along the table through 
the work. It is driven by a wormwheel and screw 
of some 4 ft. or 5 ft. in length, along which it can 
be moved easily by hand-screw gear or by self- 
acting feed gear. This feed gear can be quickly 
and simply detached when it is desired to run back 
the saw quickly by hand. These machines are made 
by various toolmakers, without much difference in 
form. The large screw ought to be of steel and 
very smoothly chased, and the wormwheel of some 
specially hard bronze composition. Band saws have 
also been used for cutting metals cold, but these 
are expensive, and can scarcely yet be said to be 
shipyard tools. Their place is more strictly in the 
engineering department. 
(Zo be continued.) 








VICTORIAN RAILWAYS. 
(By our SpectaL CoRRESPONDENT. ) 
(Continued from page 581.) 

In the outset the Railway Department was under 
the management of the Surveyor-General, who was 
also Minister for Lands. Captain Clark, R.E., 
was the first who filled the position; he was 
appointed in 1853, and remained in office until 
March, 1857. Afterwards the railways were in- 
cluded in the office of the Minister for Public 
Works until May, 1861, when they were placed 
under the charge of a Minister for Railways. 
Under the Minister for Railways, as indeed with 
all administrations previously, there was no in- 
dividual head of the department, but the work 
was divided under different branches, each with a 
permanent and responsible chief who worked direct 
with the minister, or through his intermediary or 
mouthpiece, the Secretary for Railways. The 
engineer-in-chief of construction, the engineer-in- 
charge of existing lines, the general traffic manager, 
and the locomotive superintendent, were each and 
all practically independent ofticers. In this manner 
the Government railways were managed until 1883, 
when by that time it was found that the adminis- 
tration had grown so large as to become unwieldy. 
As it was daily evolving further responsibilities, 
the Government determined to give up the attempt 
to manage the State railways according to the 
existing system, and asked the Legislature for 
powers to vest the whole control in the hands of a 
board of non-political trustees, and so unburden 
the executive of a harassing responsibility and 
system of patronage that from political causes was 
growing into an abuse. On November 1, 1883, 
the Act 47 Vict., No. 767, was passed, vesting 
the railway estate of the colony and all that 
appertained thereto in a commission consisting of 
three, who were chosen somewhat in the manner 
adopted in the appointment of judges. In this 
case the Commissioners were to be irremovable, 
except by votes of both Houses of Legislature, or 
by the vote of the Lower House given in two 
separate sessions, divided by a space of six weeks. 
At the time it was an experiment, now it is an 
established fact, that it is possible to manage a 
large State undertaking as though it were the 
concern of a private company. There is no 
parallel in the world to such a system where the 
State is working for the most general convenience 
and for the exclusive advantage of the people ; 
but latterly, the system being so successful in 
Victoria, all the other colonies of the group have 
followed suit, and are working or commencing to 
work their railways on the same basis. The New 
South Wales Railway Act differs in one or two 





COLD STEEL SAWING MACHINE. 
CONSTRUCTED BY MESSRS. ISAAC HILL AND SON, ENGINEERS, DERBY. 
(For Description, see Page 627.) 





material points from those of Victoria and Queens- 
land, and these will be noted when dealing with 
the railway estate of the former colony. 

Those in the old world who are _ thinking 
and arguing about the nationalisation of such 
organisations, which are growing so vastly power- 
ful as to exert a marked influence upon the well- 
being of the community, and are discussing also 
such economic questions as the management of 
large industries by the State and for the people, 
in a manner whereby not only the surplus earnings 
but also the unearned increment may accrue to the 
benefit of the people, need only turn to Victoria— 
the home of democracy—to read a practical essay 
on their theories ; and, there is little doubt, were 
the details generally known in England of the 
system as it is worked here, that the eyes and 


minds of thinkers would turn to the antipodes | 


with a new interest. 

Broadly, the principles underlying Victorian 
railway management, and the governing conditions, 
contrast with the principles and conditions of 
British railways, as follows: In Victoria the rail- 
ways are only required to pay interest on the 
capital expenditure ; all surplus is returned to the 
public or users of the railways, by reductions of 
general rates and fares ; there is no sinking fund ; 
the debts incurred in the making of new lines will 
wrobably be repaid by raising new loans on more 
etaacns Aa terms ; loans, raised in the future upon 
a property greatly increased in value owing to the 
general energy and progressiveness of the people 
of the colony. In Victoria there is no competition, 
causing, as it does in Great Britain, the intro- 
duction of improved traffic facilities and general 


| comforts ; but there is at least as potent a factor, 

in the shape of a clamorous public, often demanding 

\that which would not be dreamt of were they 

dealing with a joint-stock company. The active 

|and democratic communities of the colony do not 

forget their power. The individuals composing ‘ 
them consider themselves as shareholders in the 

State property; they ask for new railways into 

|districts where they cannot possibly repay an 

| interest on the outlay, on the ground that the im- 
| provement of the national estate repays the State 
Indirectly, and on the principle that where a group 
| of individuals are benetitted, the State can reason- 
| ably suffer a general diminution of direct receipts. 
| Unfortunately, like spoiled children, they often go 
|further and flout and decry the admirable accom- 
/modation provided, contrasting their own system 
with those of other countries, whose railways and 
'general traftic facilities would suffer severely by 
comparison, and about which, perhaps, many of 
the most inveterate grumblers know nothing. 
This general and continual public pressure cannot 
fail to be at least as great a spur to manage- 
ment, as the competition between the joint-stock 
companies of Great Britain, which is often simply 
a matter of private arrangement ; and, furthermore, 
it requires delicate and tactical handling, for these 
reasons: Where State ownership of railways, or 
other public works, is co-existent with manhood 
suffrage, a political element enters largely into 
the life of things. Every man has a vote, every 
community its member of the Legislature ; they, in 
turn, have their parties ; each party is striving for 
power; the public press seek to be dictators to 
these parties, and mentors to the multitude, and 
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missioners are simply an administrative body. 
Their efforts to manage to the best advantage the 
property placed under their administration, or 
even, in an extreme case, to protect this property 
from commercial failure, may at any time be 
neutralised, if not made entirely futile, by the 
workings of the political body. It is alleged that 
when the Act was drawn appointing the Commis- 
sioners it was with the view that the railway 
estate should be independent of political agitation, 
or the action of self-interested legislators ; in so 
far as the Commissioners’ administration of the 
system under their control, the foregoing idea has 
been carried out, saving only the natural pressure, 
referred to previously, which the community 
bring to bear. The work of the Commission has 
up to the present borne good fruit ; whether the 
exigencies of political parties will allow this to 
continue remains to be seen. For it is ordered 
thus: When new railways are to be built, it is the 
Government of the day by their majority—often 
servile and interested—who decide where they 
shall go, what districts shall have them, and to 
what extent the railway estate shall be burdened 
with properties which may eat up the surplus 
receipts of necessary and remunerative lines. 
Justification for such a view lies in the reading of 
the Act and its practical application. 

There are two clauses which refer to the building 
of new lines; an excerpt from Clause No. 61, deal- 
ing with this part of the subject, is as follows: 

The Commissioners shall also construct all lines of 
railway and works which such Commissioners may be 
ae hereafter by any Act or Acts of Parliament so 

o do. 

Clause 79 states: 

Before the second reading in the Legislative Assembly 
of any Bill authorising the construction of new lines of 
railway, the Commissioners shall transmit to the minister 
a statement under their seal, showing their estimate of the 
cost of constructing each proposed new line, and of the 
traftic, and other returns likely to be derived therefrom; 
and the minister shall before such second reading, lay the 
same upon the table of the Assembly. 

The foregoing gives the Commissioners no voice 
in the matter—they are simply asked for estimates; 
were they to report Ants or adversely upon the 
proposal to construct any new line, they would 
clearly step into a domain which the legislator has 
reserved entirely for himself. 

(To be continued.) 





MODERN FRENCH ARTILLERY. 
No. XLIV. 
Cast-Iron Guns; CANET SysTEM. 

THE guns recently made by the Forges et Chan- 
tiers de la Mediterranée for the Japanese Govern- 
ment for the purposes of coast defence may be con- 
sidered as examples of the best modern French 
practice in the manufacture of cast-iron ordnance 
reinforced by steel tubes and hoops. This type of 
heavy gun is used to a considerable extent by the 
French War Department in the armament of land 
defences, and its use in the service can be justified 
by very strong argument. With all the improve- 


ments in material and mode of manufacture, guns of | - 


this class are very different in efticiency from those 
made ten or twelve years ago, and are far superior 
to the converted cannon which are still used in 
some services. Of course they must remain inferior 
to the best natures of steel ordnance, but their 
cheapness and the rapidity with which they can be 
produced, render them well adapted for coast 
defence, and it will be seen from the particulars 
presently to be given, that cast-iron reinforced 
ordnance constitutes a most effective weapon of 
offence and defence in places where it can be easily 
replaced in the event of failure. It is evident also 
that the two advantages of cheapness and ease of 
manufacture, enable a country to protect more 
points along its coast line than if the costly 
and more slowly produced built-up steel guns be 
only used. The two types which we illustrate 
differ in some respects from the French regulation 
pattern, but the differences are insignificant, and 
certainly the latter are no less efficient than those 
which are known as belonging to the Canet system. 

The two types, Figs. 440 and 441 (see page 630), 
are the 24-centimetre (9.45-in.) gun of 28 calibres 
in length, and the 27-centimetre (10.63-in.) and 30 
calibres in length. The former of these is constructed 
of a long cast-iron tube, which constitutes the 
body of the gun ; in this mode of construction there 





is no steel lining tube. The rear portion is re-in- 
forced by a strong steel tube, which is shrunk overthe 
cast-iron body and bears on the trunnion ring, thus 
insuring a better distribution of strength longitu- 
dinally ; this system of reinforcement is common to 
theCanet principle. Over this jacket is shrunk a row 
of steel tubes extending beyond the trunnion ring. 
The breech-closing mechanism is similar to that 
already described for guns of this calibre, the inter- 
ruptedscrew, the De Bange obturator modified, and 
the usual safety devices being employed. The 
larger and longer gun shown in Fig. 441 is of dif- 
ferent construction ; the former piece is intended 
to be fired with b!ack quick-burning powder ; in 
the latter, brown prismatic powder, burning much 
more slowly, is used. It was therefore necessary 
to provide for a higher degree of resistance along 
the whole length of the bore in the latter weapon. 
For this purpose the cast-iron body is lined with a 
steel tube extending from end to end, and at the 
breech the screwed seating for the block is provided 
for ; this tube is screwed into the cast-iron body, 
the proportions of which are clearly shown upon 
the section. Over the cast iron is shrunk a row of 
steel hoops which are stopped near the trunnion 
ring and are then extended beyond the body of the 
gun; the breech-closing mechanism is the same as 
for the 24-centimetre gun. It should be pointed 
out that the efficiency of these two types, as regards 
weight of projectile and initial velocity, is very con- 
siderable ; there is but little difference in the 
weight of the guns themselves, the heavier type 
being only about 1800 1b. more than the lighter. 
The latter may indeed be considered as a preferable 
form of construction, and the weight of steel, which 
in one case is disposed outside the body, is in the 
other more usefully employed in the steel lining 
tube. The weight of projectile fired by the 27- 
centimetre gun is 475 lb. The shorter type of this 
calibre imparts a velocity of 1620 ft. to this projec- 
tile, the weight of the powder charge being 114 1b. 
of black powder. The longer type fires a charge 
of 167 lb. of brown prismatic powder P B28, and 
gives the initial velocity of 1870 ft. In November 
and December, 1889, guns of this construction, made 
for Japan, were subjected to very exhaustive trials at 
Havre, in which they fully sustained the reputation of 
their designer. The guns supplied to the Japanese 
Government are mounted on carriages of the Canet 
system, and of the same pattern as has been largely 


TABLE L.—Test of 27-Centimetre (10.63-In.) Guns at 
Havre, November and December, 1889. 
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552 PB2Slstlot89 | 275 2290 39,825 
440 * a 220 2128 28,000 
440 | PBiSistlotso. 277 | 2345 | 33,430 


Tasie LI.—Tests of 15-Centimetre (5.90-In.) Gun made 
at Havre, 1889 and 1890. 
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| Ib. 
Ib. Ib. ft. per sq. in. 

94.6 | PB2Si1stlot | 46.2 | 1879 | 24,890 
94.6 | PB3S4thlot | 462 | 2040 | 29/870 
94.6 | PB2SIstlot | 55 2076 | 21, 
94.6 % = 59.4 | 2158 | 37.7 
94.6 | PB2S7thlot | 59.4 | 2184 | 35/300 
92.4 | PB3Sistlot | 50 2138 | 35,560 
a4) . ie BD 2294 | 37,000 
92.4 | PBS8S3rdlot | 59.4 | 2269 | 442000 
92.4 | PB2S2ndlot | 59.4 | 2273 | 42/67 
92.4 | ‘ ‘a 59.4 | 2289 | 44,000 
92.4 | PB2S5thlot | 59.4 | 2392 | 35,560 
92.4 | PB38S 1st lot 89! 59.4 | 2328 | 47,000 





adopted by the French Government; the men 
serving them are protected by iron shields. An 
unusual detail had to be provided for in the con- 
struction of these carriages ; the batteries in which 
they are to be mounted are situated in very elevated 
portions of the coast, and it became necessary to 





forts and batteries fully equipped. 
added that cast iron, that is to say of the qualities 


provide for firing at angles below the horizontal. 
Tables L. and LI. give the results of the firing 
trials referred to above, LII., LIII., LIV., 
LV., on pages 627, 630, and 631, contain full parti- 
culars of the ballistical and other qualities of this 
class of ordnance. 


and 


Guns of this class above the calibre of 24 centi- 


metres (9.45 in.) are fitted with the breech me- 
chanism of the design already described, and by 
which, turning a handle constantly in one direction 
gives the three movements of rotation, extrac- 
tion of the block, and pivotting on the bracket 
which supports it around its axis. 
naturally adapted for smaller powder charges than 
are used in those made of steel, as they with- 
stand less severe strains, but as we have said above 
they can be made to render very important ser- 
vices for coast defence armament. 
secondary importance, or where the defence is com- 
paratively easy, such guns can be relied upon as 
amply sutlicient because they possess comparatively 


Such guns are 


In positions of 


high power. Especially in those countries which 


have a very extended coast line where it would be 
too costly to arm all the forts required for defence 


with steel guns, it is generally preferred to make 
use of cast iron. By this means with a moderate 
expenditure it is possible to have a very complete 
system of defence and an uninterrupted line of 
It may be 


used for gunmaking, is a very homogeneous metal, 
which may be relied upon up to the limits of its 
strength, and it is for this reason that it was so 
largely used for heavy calibres until a compara- 
tively recent date before the manufacture of steel 
had been so much improved as to make it entirely re- 
liable. The experiences gained during the American 
war fully confirmed the claims of cast ironas a 
material for gunmaking, but it involved the necessity 
of employing very heavy masses, and of course it is 
not comparable with the higher classes of gun steel, 
by the use of which alone weapons of comparative 
lightness and a maximum power of resistance can 
be manufactured. When the bore of a cast-iron 
gun has been eroded by service, it is easy, without 
great expense, to enlarge it and line it with a steel 
tube. This practice has been followed to a very 
large extent in this country, and some Canet cast- 
iron guns have also been lined in a similar manner 
with perfect success. 

In addition to these cast-iron guns, the Forges et 
Chantiers Company manufacture a large number 
of types on the Canet system of steel, from the 
small 9-centimetre up to the 37-centimetre and 
even the 42-centimetre bore; such guns are in- 
tended for coast defence, are identical in form with 
the steel naval guns of corresponding calibres ; they 
have similar powers of resistance both transversely 
and horizontally, and they are reinforced in the 
same manner with a greater or less number of rings. 
Each calibre comprises, as in the naval guns, a 
certain number of types varying in length and 
power. The lengths of the Canet coast defence gun 
of the latest pattern are 20, 25, 30, 36, 43, and 
50 calibres. The initial velocities attained from 
projectiles fired from these guns are respectively 
460, 540, 610, 680, 740, and 800 metres (1510 ft., 


—|1770 ft., 2000 ft., 2230 ft., 2428 ft., and 2624 ft.) It 


will thus be seen that this system provides a com- 
plete series of guns for coast defence, either of the 
same or of varying calibres corresponding to all the 
different requirements of service. It is generally 
preferable when guns of high power are required, 
to restrict the calibre within moderate limits and 
to increase the length so as to impart a higher initial 
velocity to a smaller mass of projectile. This has 
the advantage of greatly simplifying the equip- 
ment of the battery, since two guns of widely 
differing energy can fire the same class of projec- 
tile, so that no confusion can arise from this cause, 
while if one of the guns become disabled the ammu- 
nition provided can be fired from the other one. 
Similar mountings can also frequently be uszd for 
guns of very different power. It may be men- 
tioned that M. Canet bas worked out a very 
complete system of defence both on sea and land ; 
this system comprises the use of three guns of the 
same calibre, but of different lengths; such guns 
could be used indifferently on board ship and for 
coast defence, while all complication arising from a 
variety of stores and ammunition would be avoided. 
If, for example, a ship should be blockaded in a 
port, or has received such damage as to prevent it 
from going to sea, its armament might be used to 
reinforce the coast batteries in the vicinity. Such 
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earing for disengaging the gear clutch at any point in 
fhe rm decal or return pe The slide bed upon 
which the saw-carrying saddle moves, has a traverse 
slide which fits the standard. The raising or lowering 
is done by hand through a worm and wormwheel, by a 
wire rope carried on suitable carrying pulleys on a 
drum ; while the exact lowering or raising adjustment 
of the saw is done by means of a telescopicall 
arranged spindle, The driving is from the main shaft 
on to pulleys on an overhead shaft carried in bearings 
across the top of the machine. Upon this latter shaft 
is a bevel pinion which gears with a bevel wheel sup- 
ported on a bearing as shown, this bevel wheel com- 
municating motion by a feather key to the vertical 
shaft which can slide through it. On the lower part 
of this shaft is secured a bevel pinion which gears with 
a bevel wheel on to the principal shaft of the sawing 
portion of the machine. The machine is self-contained, 
and the massive framed standard has a secure foun- 
dation plate, 


THE ENGINES AND BOILERS OF THE 
‘*BARHAM” AND ‘‘ BELLONA.” 

WE give this week a two-page engraving, together 
with other views on the present and opposite pages, 
illustrating the machinery of H.M.S. Barham and 
Bellona, These are sister vessels, and have been de- 
signed by Mr. W. H. White, the Director of Naval 
Construction. The Barham has been built at Ports- 
mouth, and the Bellona at the Hebburn yard of 
Messrs. R. and W. Hawthorn, Leslie, and Co., by 
which firm the engines of both vessels have also been 
constructed, They are classed as twin-screw protected 
cruisers, and measure 293 ft. in length by 35 ft. in 
breadth. Their armament largely consists of 4.7 in. 
quick-firing guns, in addition to machine guns and 
torpedoes. The propelling machinery consists of two 
sets of triple-expansion engines having cylinders 27 in., 
404 in., and 60 in. in diameter, with a stroke of 27 in. 
We reserve a fuller description of the machinery till 
the appearance of further engravings, which we shall 
give in an early issue ; meanwhile we will only say 
that the engines include many interesting features and 
that their performance on trial has been most creditable 
to their makers. 

The natural draught trial of the Bellona took place 
in the North Sea off the mouth of the Tyne on Satur- 
day, the 15th inst., on the long course between St. 
George’s Church, Cullercoats, and Newbiggin Church, 
a certified distance of 9.6 knots, and the speed attained 
was as follows : 








Knots 
19.1 


First run north 
19.86 ( Mean speed 


Second run south 
Third run north 18.58 ¢ 19.46 knots. 
Fourth run south 20.32 


The time on the trial was 6 hours. The contract 
required 8 hours, and all arrangements were made for 
the running the full contract time, but a fog comin 
down at about the 64 hours, the makers were sompailel 
suddenly to stop the trial and 6 hours was accepted. 
The mean indicated horse-power was 3557 for the 
whole of the 6 hours, a maximum of 4200 horses was 
maintained for some time, but as 3500 was the con- 
tract natural draught power, it was deemed unneces- 
sary by the officers in charge to exceed that power by 
more than a sufficient margin. 

Mention has been made of weaknesses in the struc- 
ture of these vessels, the Barham and Bellona. It is 
only necessary to say that during this trial, with a 
mean speed of 194 knots and part of the time 204 
knots, there was a marked absence of any vibration 
whatever, either in the hull of the vessel or the engine 
seatings, where local vibration is not an uncommon cir- 
cumstance. It will be seen from the engravings that 
more than usual care has been exercised in the 
design and construction of the seatings for the engines 
by means of strong transverse girders, to which the 
steel bedplates of the machinery are firmly bolted by 
continuous flanges and small bolts placed closely 
together, so making engines and ship one structure, 
These transverse girders are again supported and 
strengthened by long longitudinal kelsons running the 
full length of the engine space. 





AUTOMATIC TORPEDOES. 
Automobile Torpedoes, the Whiteheal and Howell, with a 
Detailed Description a each.* 

By Ensign Jonn M. Exticor, U.S. Navy. 
(Continued from page 574.) 

The Machinery Chamber.—Next abaft the reservoir 
comes the rear cone (Fig. 3),+ containing two compart- 
ments, the machinery chamber and the buoyanc = 
ber. Between them is a bulkhead K bolted to a geg. 
The flange is rivetted and soldered to the envelope, and 
the joint between it and the bulkhead is made water- 
tight by a rubber gasket. To this bulkhead the pro- 
pelling machinery is secured. This consists of a Brother- 


* From the Annual of the U.S. Office of Naval Intelli- 
nce, 
*t See page 573 ante, 
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hood or Whitehead engine, a starting valve, and a pres- 
sure governor. Previous to 1880 the motor used was the 
Brotherhood engine, but in the models of that year, and 
later ones, the motor is a modification of the Brother- 
hood known as the Whitehead engine. * 

The Whitehead engine consists of three cylinders, 
AAA (Fig. 11, page 632), fixed radially about the pro- 
peller shaft, with their axes 120 deg. apart. Within the 
circular inclosure at the junction of the cylinders the 
main crank is free to revolve and receives its impulse 
from the piston of each cylinder in succession. The com- 
pressed air is admitted behind the pistons and evacuated 
in proper order by means of three slide valves, each 
working in a separate chest S on the forward face of 
each cylinder, but all regulated by a single cam Q keyed 
to the main shaft. 

The valves consist of a cylindrical dise T of bronze, cast 
in one piece with a stock ¢ carrying four guide blades J 71, 
and it slides in a bronze sleeve C perforated with radial 
ports 00 which open upon an annular aperture E in the 
valve chest, communicating with the cylinder space 
behind the pistons. The valve stem is in two parts, 
screwing one into the other to allow adjustment. One 
part simply sockets in the valve stock, as shown in the 
drawing, while the other is split and carries a small 
roller X in contact with the cam Q. The compressed air 
is admitted into the space wu behind the valve disc T, and 
maintains the contact between the valve, the stem, and 
the cam in all positions. By removing the screw caps v 
from outside the torpedo the valves may be readily 
removed and overhauled, or the valve stems set. 

In Fig. 10, page 632, the position shown is when the 
piston is about to commence its return stroke and the air 
is exhausting from behind it, shown by the arrows. When 
the piston has completed its return stroke the cam Q will 
have rotated until the valve T, moving toward the main 
shaft, opens communication through the ports o with the 
annular aperture E, and admits the compressed air into 
the cylinder behind the piston. The cam Q regulates the 
valve motion to cut off at about half-stroke. In the 


* These we shall illustrate later. Brotherhood im- 
—_ his engines continually, and they are very pro- 
bly still used in torpedoes not manufactured at Fiume. 
Schwartzkopf also uses a patented type of three-cylinder 


engine. 














Model 1885 torpedo and later ones it is about four-tenths 
stroke. Thus as the air is acting at full pressure in one 
cylinder it is acting expansively in the next, and exhaust- 
ing from the third. 

When the torpedo is launched from a submerged frame 
or skeleton tube the working of the pistons and valves 
is much impeded by the water which backs up into the 
cylinders through the exhaust pipe. A little reservoir D 
is therefore provided: for each cylinder. The water, 
when backed up through the channel e, lifts the metal 
ball d, and, entering the reservoir D, is retained there 
by the ball falling back again over the orifice. 

To remedy the evil in the latest models the slide valves 
T are made in two parts, as shown in Fig. 12, page 632. 
When there is water in the cylinders it can es upon 
compression through the holes u, separate T’ and T”, as 
shown in the second view, and pass off as indicated by 
the arrows. At other times T’ and T” are kept together, 
as shown in the first view, by the air pressure behind T’. 
The slide valve is also a cylinder relief valve. 

The piston-rods are fitted in the pistons with a ball- 
and-socket joint, as shown in both Figs. 13 and 14, and 
attached tothe crank by means of blocks K, with fea- 
thers at each end fitting in annular grooves qq cut into 
the inner face of the crank webs. The crank has a coun- 
terbalance g forged in one piece with it. The crank and 
propeller shaft are of steel, the latter being hollow. The 
air exhausting through it acts as an additional propelling 
force. The piston-rods are also of steel, and the pistons, 
cylinders, and blocks K of bronze or brass. 

The compressed air is turned on the machine by open- 
ing a valve (T, Fig. 15) which will be described further 
on, but before reaching the cylinders, it passes through 
a pressure governor (Figs. 13 and 14). The air-pipe 
T’ passes from the starting value T to the governor 
through the machinery bulkhead, and serves to secure 
the governor to the bulkhead as shown. The governor 
consists of a hollow cylindrical slide valve P, of bronze, 
closed at its upper end but perforated radially with 
three rows of square ports e, 1.4 in. across, opening upon 
three annular air ports ¢e, 1 in. across, which communi- 
cate with the air-pipe T’ (Fig. 14) through the channel 
a, At rest the valve ports should be squarely over the 
air ports, lapping them ,; in. on either side. This can be 
adjusted by leather washers w under the cap o (Fig. 13), 
upon which the foot of the valve rests, Above the valve 
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CAST-IRON GUNS (CANET SYSTEM) FOR COAST DEFENCE. 


(For Description, see Page 626 ) 
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DATA OF CAST-IRON GUNS FOR COAST DEFENCE (CANET SYSTEM); CONSTRUCTED BY THE 
_ FORGES ET CHANTIERS DE ‘LA MEDITERRANEE. 








ar 
| | Gee ae ee DE | Thickness | 

Nature of Gun, | Calibre, | owt, Magento |Pigmetceet | MEtings | 8%) Gin" | Moketle. Ghdeyes” | veocty. ‘Total Energy. Piste Fone. | Maximum 

im | Cee Zo as Muzzle. 

in. mm | in. mm in mm in. ‘mm, in. |mm | Ib. | kilos. Ib. | kis.) Ib. | kis.’ ft. m. ft-tonsim.tns in. jem. | yards | m. 

Const, 15 cm. short | 5.90 | 165.4 4200 155.3 3945) 6.10 155) 129.9 3300 24 | $928.6 4,050) 77.161 35 19.84 | 9 1607 490 1383.0 428.4 6,92 | 17.6) 10,940 | 10,005 
» 15 ,, long 5.99 aed 177.2 |4500 167.1 |4245 6.10 155) 138.2 (3510 46 | 9038.9 4,100; 77.16 | 35 26.45 j 12 1870 | 570 1871.4 579.7 8.62 |21. 9| 12,341 | 11,285 
» 19 ,, short} 7.47 190) 299.5 [5320 196.8 |4998} 7.67 195) 164.6 |4180 30 | 18188.0 8,250/154.3 | 70, 39.68 | 18 1607 490 2762.8 865.8 9,60 | 24.4 11,421 | 10,445 
» 19 ,, long | 7.47 190] 224.5 [5700 211.8 |5380] 7.67 195] 175.2 [#450 58 | $e '18298.0 83001543 | 70 55.11 | 25 1870 | 570 3742.8 1159.4 11.93 |30.3 12965 11,350 
» 22 ,, short | 8.66 220] 242.5 |6160! 227.8 |5756| 8.89 2:6 190.6 jase 31 | © | 28,219 12,800'242.5 110 61.73 | 28 1607 490 4346.2 1346.4 11,97 |30.4/ 12,921 | 11,175 
» 22 4 long | 8.66 22°] 259.8 [6900 245.3 [6230] 8.89 225 203.2 (5160 66 % | 28,439 12,000242.5 | 110. 83.77 | 33 1870 | 570 5381.9 1821.9 14.84 |37.7| 18,888 | 12,700 
» 2b ,, short} 9.45 246) 261.5 |3720 248.5 |6312| 9.72 247| 207.9 5280 38 | ¥ | 36,596 16,600 3086 | 140 77.16 | 35; 1607 | 490 5332.1 1713.6 13,35 |33.9| 12,397 | 11,360 
» 24 ,, long 9.45 240) 233.5 |7200 267.3 (6790) 9.72 247) 221.7 [5630 72 = | 36,923 16, 750 308.6 | 140 108.02 49 1870 570 7487.8 2318.8 16.58 | 42.1) 14,264 | 13,045 
» 27 ,, short | 10.63 27(| 297.7 |7560 279.6 (7100) 10.94 278 233.9 5940 42 £ | 52,029 | 2s, ,600| 440.9 200 110.23 50! 1607 490 7903.7 2448.1 15.87 |403 aay | ae 
» 27 ,, long | 10.63 27) 318.9 (3100 300.8 |76e0 10.94 278, 249.2 (6330 82 = | 52,581 [sa\aee 440.9 | 20015432 | 70' 1870 570 10695.0 3312.6 19.29 | 49.0) 15,052 | 18,765 
» 30.5,, short) 12.01 30:| 336.3 (3540 313.0 \7950 12.36 314) 263.8 |6700 46 5 75,068 34,050 639.3 290 154.32 72) 1607 | 490 11459.0 3549.6 18.74 | 47.6 13,670 12,500 
» 305,, long | 12.01 305) 360.2 |)150 337.0 (8560) 12.36 314) 277.6 {7050 92 75,833 34,400/639.3 © 290 220.4 | 100; 1870 57015508.0 4803.3, 23.31 | 59.2) 15,921 14,560 
» 32 ,, short | 12,60 32) 352.8 |3060 331.5 8120 12,99 330 277.2 |7040 50 86,641 39,300/749.6  340.187.39 | 85 1607 490 13436.0 4161.6 20.52 [52.1 14,013 12,815 
» 32 4, long | 18.60 32} 377.9 |)600 356.7 9060! 12.99 - 330) 294.9 7490) 96 87,523 39,700 749.6 340 264.55 | 120 1870 | 570 18180.0 5631.4, 25.47 64.7) 16,986 | 14,085 

! | | | j | 














at right angles to the main shaft, screwed into the walls! wheel W’ and moves it one tooth. The wheel W’ is 
of the chamber and enlarged at its centre to allow a hole | restrained by the spring p’, and has on its face a stud s. 
through it for the shaft A. The rods passing through the | After a certain number of escapements of W’ the stud 
buoyancy chamber also pass through the bevel gear cham- | s’ comes in contact with the trigger ¢, and turning it 
ber. ‘The propellers, besides being keyed, are secured to about the axis x, causes the notch u to release the box X 
their respective shafts by washers w w’, screwed over | surrounding the shaft and containing the spring p under 
them. compression. This spring, acting between the after 
Lhe Tail.—The tail of the torpedo consists of two parts, | | flange of the box and acollar on the shaft, causes the 
the rudder support and the rudders. The former consists | former to jump backwards, dragging with it, by means of 
of a conical stock K screwed on the bevel gear chamber, | a lug uv’, the rod d. This, by means of the connecting- 
which carries four fins, two vertical, F F, and two hori- | rod e (Fig. 17), the bell-crank ik, and the link m, pulls 
zontal (not shown). These fins are either cast in one piece | forward the lever L and closes the ‘starting valve. 
with the stock or rivetted to flanges upon it. From the | | To recock the apparatus a hook i is inserted in a slot in 
vertical fins shoes S S’ extend aft, and to these the ver- | the tail stock, and the lug u” dragged forward until the 
tical vanes V V are secured. The upper shoe has a lug | notch n drops o over the rear edge of the box X. 
w' which fits in a longitudinal groove in the top of the| The slot 7 (Fig. 17) in the rod ¢ allows the lever L to be 
launching tube and keeps the torpedo upright in launch- | thrown back as the torpedo leaves the launching tube 
ing. The lower shoe opens to form a frame f f, in which | without hindrance from the stopping mechanism, but if 
is pivotted the lever / of the horizontal rudders. | ithe latter is not set as described it can readil y be seen 
“he after part of the tail consists of a stock K’ with | that the lever L will not be thrown back and the torpedo 
vertical vanes V V, which act as the vertical rudder, and | | would simply lie where it fell upon the water. 
with two horizontal rectangulzr frames R R in which are! The escapement wheel W’ is graduated on its face as 
set the horizontal rudders H. To the outer extremities | shown in order that it may be set to stop the torpedo 
of these frames rods are attached which extend forward | after a run of any desired distance. How to set this 
and fit in sockets on the outer edges of the horizontal fins | wheel, should no table be available, may be obtained as 


of the forward part. By properly adjusting the set screws follows : 


which secure the rods in their sockets, sufficient inclina- 
tion can be given to the vertical vanes V V to counteract 
any tendency of the torpedo to lateral deviation. Expe- 
riments are always made to determine this correction. 

There is an unnatural strain brought upon the shoes 

SS’ by this method of inclining the vertical vanes, and 
sometimes, too, the free action of the iorizontal rudder rods 
is impeded, A new ria rer introduced by Schwartz- 
kopf has therefore been adopted since 1880, and is shown 
in Fig. 23. On the horizontal fins of the tail stock 
little vertical rudders aa, above and below the fins 
in the same vertical plane, are pivotted at b b, and are set 
to the required angle by set screws ¢ passing through slots 
dd. 
is no longer carried around the horizontal rudders. 

In the tail of the Model 1880 torpedo and earlier models 
is the mechanism for stopping after a certain run, and 

also that for suspending the action of the horizontal rud- 
ders. The first consists of the following arrangement : 
On the shaft of the forward p pore be is an endless screw 
v engaging a toothed wheel We on whose face is a stud s. 
At each rotation of W the stud s engages the escapement 


Multiply the mean pitch of the propellers, 
minus the <page en of slip, by the number of teeth in 
the wheel W ; divide the distance the torpedo is to run 
by this bi and the quotient will be the number of 

teeth in the wheel W’ which must be traversed by the 
sree sand the trigger ¢. Of course the mean pitch of 
the propellers must be expressed in the same denomina- 
tion as the distance to be run by the torpedo. 

The mechanism for restraining the action of the hori- 
zontal rudders is to protect them from the initial —_ 
the pendulum due to inertia and shocks upon launch- 
o this end an arm M free to turn about the axis x 





It will be seen, too, in the figure oo _ raming | arm M is a system of rod 


falsentent of the trigger ¢, has attached to it a claw C 
| pressed downwards by a spring p’. Also attached to the 
s yz, which, in the machinery 

| chamber, are connected to one end of an athwartship lever 
| U, Fig. 18, on a vertical axis 2’; the other end of the lever 
having a flat edge k’, and fitting into a pair of jaws)’, 
Fig. 19, on the vertic: ‘al rod I. This rod, therefore, cannot 
move until the stud s, Fig. 16, on the ‘wheel W, engages 
the claw C and drags ‘back the arm M and the rods ¥ z 
The latter, acting upon the athwartship lever, withdraws 
its further end from the jaws of the rod I and allow the 





immers:on regulators to act upon the horizontal rudders. 
Once back, the claw C is inoperative, ee A ge and 
falling each time the stud s ares it. This stud is 
adjusted by turning the wheel V (through = medium 
of the propellers) by hand. Its proper position varies 
with the mode of launching and in different models. 

The jaw j’ is adjustable along the rod J, so that the 
horizontal rudders can be rendered inactive at any incli- 
nation with the plane of their frames. Thus, not only 
can the duration of their inactivity be controlled, but 
their position during inactivity. Such adjustment has 
been found by experiment to be beneficial in guiding the 
torpedo more quickly to its plane of immersion, and an 
empirical table or curve of inclinations for different 
models and modes of launching is furnished. 

In actual warfare it is desirable that a torpedo which 
has missed its target shall neither fall into the hands of 
the enemy nor float about as a danger. To this end a 
sinking arrangement is devised. It consists of a bronze 
valve Z (Fig. 17), kept seated in the machinery bulk- 
head by a spring P, and having a rectangular gr arip 
Z', into which drops the hooked end of a rod y attach 
to the lever k. The rovl 2 y passes through the slot of a 
bent lever U fixed upon the axis of the cam lever L of 
he upper arm of the lever U, being 
a spring of lateral tendency, catches in one of the two 
notches on the edge of the slot o in the envelope of the 
torpedo. When in the forward notch, as shown in Fig. 17, 
the rod Y is lifted from Z’ and the arrangement remains 
inactive, but when in the after one the action is as fol- 
lows : Before launching, when the starting valve is closed, 
the lip h” of the hook h' (Fig. 17) rests upon Z’. When 
the lever L is thrown backward, as the torpedo launches 
from the tube, the rod Y being drawn aft, allows the 
hook h’ to fall into the grip Z of the valve. Thus it 
— until the end of the run, when the stopping 

ngement, by closing the starting valve, as shown in 
dott lines, opens the valve Z and floods the buoyancy 
chamber, causing the torpedo to sink. It is safer when 
practising with a torpedo to remove the rod Y entirely ; 
otherwise a mistake in setting it might cause the loss of 
the torpedo. 

In the Model 1885 and later ones the 05 4 arrange- 
ment and that for suspending the action of orizontal 
rudders has been transferred to the machinery chamber. 
The new stopping arrangement (Figs. 20, 21, ‘“" » 
consists as follows: A ratchet wheel A, Fig. 20 


the starting valve. 


fixed on a shaft B and turned by a ratchet L worked re 
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TABLE LV.—82-Cen1. (12.6-In.) Cast-Iron Guns ror Coast DrerENcE (CANET SysTEm). 

















in. 
Calibre .. a 12.6 
Total length of gun | 352.8 
tons. 
Weight of gun.. 33.68 
Ib. 
re shell 749.5 
< powder charge .. 187.39 
ft. 
Initial velocity 1607 
| foot-tons 
Striking energy ee 4 re ae «| 13,432 
yds. metres ft. 
54 500| 1539 
1094 1000 1467 
Remanent velocities at 1641 = 1500 1407 
2188 2090 1343 
2735 2500! 1298 
foot-tons 
547 500 
{ 1094 1000 11,180 
Striking energy at.. --< 1641 1500) 10,295 
2188 2000 9,450 
2735 = 2500) 8,684 
At muzzle | 343.3 
oc aa [as ve 314.5, 
Berane emery and per cent. of | 1004 1000 = 985.7 
circumference of shell ..) 1641 1500) 263.1 
[2s 2000! 241.5 
2735 2500 222.0 
| in. 
At muzzle | 20.52 
{ 547 500 19.25 
ha eee Ty 1094 = 100% 17.99 
Penetration in wroughtiron .. J an san pe 
[2 200( 15.95 
2735 2500 15.04 
deg. yards 
2,307 
5 3,598 
% 4,790 
10 6,492 
Range at different angles wot 15 8,688 
20 10,548 
25 12,033 
30 13,180 
35 14,012 


an eccentric on the main shaft A’. On the opposite side 
of the wheel is a detent L’, and both ratchet and detent 
are held against the wheel by the spring p. On the shaft B 
and abaft A is a screw thread, and also, at its rear end, 
acam G, Figs. 21 and 22. Parallel to B is another shaft 
D, having keyed upon it, but free to slide along its length, 
a sector f with a screw-threaded periphery which en- 
gages the threads on B. On the rear face of the sector is 
a stud H, and on its upper edge is a latch P, which 
latches into the tees Hoe; plates P’ and insures the peri- 
phery of the sector engaging the screw thread. Fixed 
on the same shaft D is a lever d whichis connected to the 
starting valve lever by a connecting-rod F. 1€ 
propellers are set in motion the eccentric on A”, Fig. 20, 
causes the wheel A and shaft B to rotate; the screw 
thread on B carriesthe sector K aft until the latch P clears 


the notches in the latch-plates P’. Then the revolving | 
cam G comes in contact with the stud H on the after face | 
of the sector, lifts it and the lever d about the axis of D, | 


and, through the medium of the connecting-rod F, Fig. 21, 
closes the starting valve. The sector E then springs for- 
ward along D under the action of the spring R, which is 
secured aft and doubled back over the roller p to secure 
to the lug e on the sector. 


into P’. Before placing the — in the launching 
tube the sector can be set for a desired run by pushing 
the sliding leaf m, Fig. 21, which is in contact with the 
lug ¢’, along a longitudinal groove v in the torpedo enve- 
lope. The edge of this groove is graduated for different 
runs. 

The shaft B extends forward of the wheel A, Fig. 22, 
and has fixed on its forward end a pinion a, Figs. 20 and 
23, which works the arrangement for restraining the hori- 
zontal rudders. This consists of a bronze sector J, Fig. 20, 
pivotted at j*, and having a flange on its Sg hery, and 
also, pivotted to it on a stock at j, a rack K. 


32-Centimetre Short Gun. 


When the | 


When the starting valve is | 
opened, as the torpedo is launched, the sector is latched | 


32-Centimetre Long Gun. 








mm. in. mn. 
320 12.6 320 
8930 | 377.9 9600 
kilos. | tons kilos. 
39,300 | 39.08 39.700 
lb. 
340 | 749.5 340 
85 264.5 120 
| metres ft. metres 
| 490 1870 570 
metre tons foot-tons metre tons 
4161.6 \ 5631.4 
| metres ft. metres 
469 1788 545 
447 1709 521 
429 1637 499 
411 1565 477 
394 1499 457 
metre tons foot-tons metre tons 
3812.5 16 679 5167.4 
3463.3 15,128 4686.8 
3189.9 13,931 4315.9 
2927.9 12,730 3943.7 
2690.6 11,684 3619.9 
41.87 464.5 56.65 
38.36 | 426.3 51.99 
| 34 84 | 386.6 47.15 
32.09 356.0 43.42 
29.45 325.4 39.68 
| 27.07 298 6 36.42 
cm. in. cm. 
52.1 25.47 64.7 
48.9 23.94 60.8 
45.7 22.33 56.7 
43.1 21.11 53.6 
40.5 | 19.73 50.1 
38.2 | 18.98 47.2 
metres | yards metres 
2,110 2,942 2,690 
3,290 | 5,036 4,605 
| 4,380 5,938 5,430 
| 5,855 | 7,972 7,290 
| 7,945 | 10,466 9,570 
| 9,645 12,543 11,470 
| 11,005 14,217 13,000 
12,055 15,496 14,170 
12,815 14,985 





16,386 


| the sector J, and push the latter to the left. The flange j 
| enters the jaws)” and the rack K engages with the pinion 
|a. Therod I is thus held immovable until, by the rota- 
| tion of the propeller shaft A’, the rack K, released tooth 
| by tooth, and forced to the right by the spring 0, pushes 
| the sector to the right until the flange j clears the jaws 7”. 
| The duration of immobilisation can be regulated by the 
| set screw T working in the lug s on the rack, for its head 
| 'T’, bringing up against the pinion a when the sector J is 
|set, limits the arc of j engaged by the jaws j”. The 
| sinking valve in these later models is inclined in the 
| machinery bulkhead, but its mode of action is unaltered. 

The following is an abridged, but not otherwise altered, 
description of re Howell automobile torpedo now being 
manufactured for the United States, furnished us by Mr. 
E. W. Very, of the Hotchkiss Ordnance Company. 


(To be continued.) 





| Vicrortan Coat.—A diamond drill, which has been work- 
ing at Korumburra, South Gippsland, passed, at a depth 
| of 410 ft., through a seam of black coal 3 ft. thick. 





Etxiorr’s SMoKE ANNIHILATION.—Elliott’s method of 
“annihilating ” smoke from boiler and other furnaces is 
| now being shown on the Thames Embankment near the 
| City of London schools. The method consists in drawing 

the smoke from the smokebox by a fan, and delivering it 
| into a box half filled with water. By means of a rota 
| paddle the water is churned up into spray through whic 
| the smoke passes. The object is to wash the carbon 
| particles out of the smoke, together with the tar, am- 
; monia, and sulphuric acid, and to let nothing escare but 
| invisible and inodorous gases. As far as can be judged, 


| this result is very fairly attained, but the apparatus is too 
he spring small for a really adequate test. 


We understand, how- 


o tends to press the rack and sector always to the right | ever, that the invention can be seen applied to a boiler of 


and to keep the teeth of the rack always u 


inst the | 100 horse-power, and that it has been found that the 


pinion a. To set this apparatus, move the horizontal | increased amount of fuel required to drive the fan which 


rudders by hand to brin 
T in line with the flange 7. Then insert a key, through a 
hole in the torpedo envelope, into a socket in a lug ¢ on 


the jaws j” on the vertical rod | produces the artificial draught, is 24 per cent. of the con- 


sumption. The inventor’s address is 83, Queen-street, 
Cheapside, E.C. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLEsBROUGR, Wednesday. 

The Cleveland Iron Market.—Y esterday the weekly iron 
market was very dull and unsatisfactory. The attendance 
was small and the tone was cheerless. Very little iron 
changed hands, buyers being difficult to find notwith- 
standing the lowness of prices. Some merchants were 
very anxious to sell. First thing in the morning business 
was recorded at 45s. 6d. per ton for prompt f.o.b. delivery 
of No. 3 g.m.b. Cleveland pig iron, but only a small quan- 
tity was sold at that figure, and those who obtained it were 
indeed fortunate. Astheday wore onaffairs eased consider- 
ably, and plenty of No. 3 might have been bought at 45s, 
3d., but purchasers would not asarule give more than 45s. 
Middlesbrough warrants were steady at 45s. cash buyers, 
but very little business was done in them. Grey forge 
iron was sold at 43s., but several sellers asked rather more 
than that figure. No. 4 foundry changed hands at 44s. 
To-day affairs were a little better and prices advanced 
slightly, but as a matter of fact very little business was 
done. A small lot of No. 3 secured 46s., but that was for 
a special brand. The general figure for No. 3 was 45s. 6d., 
and that price was paid. Middlesbrough warrants were 
rather better, closing 45s. 3d. cash buyers. The hematite 
pig iron trade is rather easier, but a somewhat better 
demand is reported from the Sheftield district. The price, 
however, does not improve at all, for Nos. 1, 2, and 3 east- 
coast brands of makers’ iron can be obtained at 56s. 6d., and 
even less might be accepted. 


Manufactured Iron and Steel.—In the manufactured 
iron industry there is very littlenew. All the works keep 
well employed, and some producers have a good number 
of orders on hand, but others are rapidly getting through 
their contracts, and are rather anxious about new work, 
which they experience difficulty in securing. Common 
bars are 6/. ; ship-plates, 62. ; and ship angles, 5/. 17s. 6d , 
all less 24 per cent. discount for cash. The steel trade is 
— but heavy rails are in rather better demand at 5/. 

teel ship-plates are 6J. 5s. to 61. 7s. 6d. 


Cleveland Miners’ Wages.—On Tuesday the Cleveland 
Miners’ Association made application to the Cleveland 
Mineowners’ Association for a 53 hours’ week for me- 
chanics employed about the mines, and requested an 
advance of 1d. per ton for all men working in fours. The 
eng will give their answer in the course of a few 
days. 


Cleveland Institute of Engineers. —A day or two ago the 
annual meeting of the Cleveland Institute of Engineers 
was held in the hall of the Literary and Philoso- 
gap Society, Middlesbrough, the retiring president, 
Mr. Charles Wood, in the chair. The chairman 
moved the adoption of the annual report, which showed 
that during the past year there had been a loss of seven- 
teen members and eight new members had joined, leaving 
a decrease of nine. The total number of members was 
now 207. The balance-sheet showed the Institute in 
debt to the secretary to the extent of 30/. 19s. Eight 
new members were elected, and Mr. Charles J. Bagley 
was elected president of the Institute for the ensuing year 
and took his position as chairman of the meeting amidst 
a A hearty vote of thanks was accorded Mr. 
Wood for his services as president during the past year. 
The new president po a good many of their friends 
had recently visited America, and he was sorry that none 
of them had come forward to read a paper on their experi- 
ence. As they had not done so he would relate some of his 
experience in a visit to America in 1886. He was more 
struck with the progress made in the blast furnaces of 
America than in any other branch of the iron trade. He 
pointed out that in England they were a long way behind 
im the production of pig iron. It behoved them to do all 
in their power to bring themselves in a line with their 
competitors in America. He trusted they would soon 
regain their position. Mr. W. Henry Fryer presented a 
paper on “‘Desiccation of the Blast inthe Manufacture 
of Pig Iron,” which was taken as read. A discussion on 
the paper followed. 


The Average Selling Price of Manufactured Iron and 
Steel. —The report of Mr. Waterhouse in connection with 
the wages sliding scale arrangement of the Board of Con- 
ciliation and Arbitration for the Manufactured Iron and 
Steel Trade of the North of England, has just been pub- 
lished by the joint secretaries, | mad G. R Winpenny 
and Edward Trow. The report is for the two months 
ending October 31, and regulates the wages for the 
ensuing months of December and January. Havin 
collected all information on the sales of manufactu 
iron during the period under consideration, Mr. Water- 
house certified the net average selling price r 
ton to have been 6. 9d., as compared with 
5l. 19s. 11.30d. for the preceding two months, an in- 
crease of 9.10d. per ton. The detailed particulars 
show that 708 tons of rails have been sold at an average 
net selling price of 5/. 14s. 9.29d., 23,529 tons of plates 
at 51. 19s. 7.86d., 15,184 tons of bars at 6. 6s, 8.24d., and 
6782 tons of angles at 5/. 11s. 11.89d. Totals 46,202 tons 
5 ewt. 3qrs., averaged net ae price 61. 0s. 9.19d. 
against 41,242 tons 18 cwt. 1 qr. 10 lb., and 5/. 19s. 11.30d. 
average net selling price last month, showing an increase 
both in quality and price. The improvement is not yet 
sufficient to bring an advance of wages, which are at pre- 
sent on the 6/. basis, above which they will not rise until 
the net selling price gets above 6/. 2s. 6d., or below which 
they will not fall until it gets below 5/. 17s. 6d. 








AMERICAN INTERCONTINENTAL RatLway. — Commis- 
sioners appointed to consider the most feasible plan for a 
grand trunk railway to connect the northern and southern 





continents of America are about to assembleat Washington. 














[Nov. 28, 1890. 











7 






+7 VALS 
LF IA_ 
5 2) \ 

y 
\ 


x 

















D 
ad 
non 























F. 
SS 


UMM 
SITE 


ye 

















N 








a 


SsSsSS_ 
Why 
N 











ey 





Cider 





(For Description, see Page 628.) 





ENGINEERING. 












SSS Ss 








TT adacadda 


VOUG2, 





tes 





WUlipuiallliag 








LAK 

UW 
SSSSsoons 
Yt il thirtetet, 


4, 





























MMMM 
Vln 
Me Mldldlleis? 









. Se a ae se, Se RE yy) 

BSS ASSESSES Y 
Wf? ie 

WV 

|_N 


SS 


2 T GY 


Y 
VIDE 














Wi 








UNty 





THE WHITEHEAD TORPEDO 


hk 
‘> 


WLLL 









NS 
ee 


ZZ 
d. 


YY 


SSS 
























= 
bi 
i 


SITTIN 


ibe 
VELL 






YW 
] 













‘N 
\N 


WN 


x 
| 






CG 
a ¥. 


N 











YZ 


_ ge 
eS 
SJ 
YW 



























= dé 
Me 



























Ss === sin Re cence . 
4 Nyy TY {Sven ee g BO OF IN ws 
 f WZ) 2G axe oa << a) wsereaees | as < ~ 
bd =i a S SS - <=] au Add 33a ENS — 7 
y ny x Lili iy Faw = Up y 5 
Ss f Lis , 5 O& 
4 Nz ‘ B49 SF 
6 ; 4 N : M 


224 F 





632 


















Nov. 28, 1890.] 


ENGINEERING. 63 








THE 


































WHITEHEAD TORPEDO. 
(For Description, see Page 628.) 



































































































Fig./6é. 
e 
Pt, 
ce 
el I (YO 0 9 
ee ee } SW Z 
PS ne = oo $ 
~ Gey Lz 0 
= Y ¢ \ | N w con : GY 
“A Ong wv A WLI 
BIW & N : opi 
Z 2 K Sa ay a D> SY Wg! SS Gj 
. A SSSNSSOOSS YT SESS SSs Ss KK ASSET . 
f OL SSS & Kx’ 
N ‘ = 
N@ WH j 
\ f Hi w 
sll 2 =_ 
al Ws 5 
4, i HY 
SN a> 
Op $F ERR \ 
So ZZ SN 
ss Zia KX 
V 
\\ | a 
loo | We 
F 
Oo 





















































| 


FLOODING OF THE MANCHESTER SHIP 
CANAL WORKS. or; 


Nature has claimed such honour as may attach to | 
the first permanent flooding of the Manchester Ship 
Canal. Many sections of the canal are practically 
finished, and the walls of the Salford Docks are com- 
pleted to water level. The River Irwell, which runs 
parallel with the canal in many places, having in one 
or two points being diverted, overflowed by reason of 
recent great storms and floods, and filled the new water- 
way in some places to a depth of 30ft. The advanced 
stage of the works will not necessitate the pumping of 
all the sections, notably the Salford Dock. The flood 
came on Sunday and the swollen river gradually 
rose until the Salteye cutting above Barton Bridge, 
which has been finished, and adjoins the river at the 
western end, became a small lake. Notwithstanding 
this outlet for the water, the surface level of the river 
still rose, and gradually topped the embankment at 
the next lower section, pouring into and soon fillin 
the channel from which the river had been diverte 
just above the Barton aqueduct, and which had been 
prepared as the new waterway. The embankments 
across the works were strengthened on Sunday ; 
but the water, owing to the continued rainfall, 
increased in volume and power. At Stickins Island 
provision had been made for collecting the water 
on the fields south of the canal, and passing it | 
by gravitation over wooden aqueducts to the| 
River Irwell on the north side, the water level being | 
lower than the ground south of the canal. The) 
floods soon raised the river level to the outlet of the | 
aqueducts and the water passed over to the fields, | 
where it attained a level resulting in an overflow | 
jnto the canal bed which is here hewn out of red sand- 
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stone. On Sunday night the water was 21 ft. deep, at | stopped, as the walls are considerably above water 


noon on Monday 26 ft., and on Monday evening | level. Lower down the river the Warburton cutting 
30 ft. At the Manchester end of the Trafford Park | was filled with water, but it is fortunately com- 
section, which is nearly finished, a strong embank- pleted, and the water will not therefore require to be 


|ment separated the canal from the river which takes | pumped out.” On Monday evening the following sup- 


a bend at that point, but the force of the current at | plementary report was issued : ‘‘ All the dams stood 
this elbow made a breach on Monday morning. Soon | firm between Stickins and Irlam, but the River 
the breach was widened and the section completely | Irwell, overflowing the meadows above Stickins and 
filled. From Trafford Docks to Irlam the whole of | finding a low course below Davyhulme, flowed into 
the cuttings were flooded and many steam navvies and | the cutting between the new locks at Irlam and 
pumps submerged, but on Wednesday and Thursday | Barton, washing away a portion of a field at the 
the water gradually fell. | point at which it entered the cutting. There are 
Mr. Leader Williams, the engineer, with other | now at work in this length seven centrifugal pumps, 
officials of the company and the representatives of the | and four additional ones will be put to work at once, 
contractors, have since Saturday been in constant | and it is expected that the water will be pumped out 
attendance at various parts of the works. The follow- | from the cutting and from Irlam and Barton locks 
ing official statement was issued on Monday morning : | before the end of the year. Part of the walls of the 
‘*The engineer’s report with reference to the recent | locks are above water-level and will allow of the work 
floods is that, so far as can be ascertained, no injury | progressing, and as the water is lowered by the pumps 
whatever has resulted to the permanent works. The/| more men will be put on each week. No damage has 
greater part of the work within the area affected by | occurred to the work between Latchford and Eastham 
the flood is either completed or so nearly so that the | either from the gale or the flood, and the men and 
water will be allowed to remain where it is, and the | plant which have been thrown out of employment on 
remaining excavation will be completed by dredging. | the upper sections will be sent to work on the lower 
The Manchester and Salford Docks have been filled | part of the canal for the present. There are no loco- 
with water, and the former will have to be pumped out, | motives in the flooded cuttings, and fortunately there 
as they are not quite finished. The walls of the Salford | has been no loss of life.” 
Docks are, however, completed above the highest water | 
level, and the excavation also being finished, it will | 
not be necessary to pump the water out. The Mode | 
Wheel Locks, which are in a very forward state, will | 
be at once pushed on to completion, when the large | 
sluices there will admit of the river up to the Man- 
chester docks being run off nearly dry in order to com- 
plete the works. Below Mode Wheel Locks the water 
will haye to be pumped out, but the work will not be 








THE TAUNTON ACCIDENT. 
To THE EpITorR oF ENGINEERING. 

Str, —There is one aspect regarding the Taunton acci- 
dent, of which I have seen no mention made in the 
numerous letters which have appeared in the public press, 
namely, the small, I may say very small, loss of life in 
comparison with what one would expect. The circum- 
stances under which the accident occurred all tended to 
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roduce a far more serious result ; the train was acknow- 
edged to be running at 50 miles an hour (it was probably 
more), and almost without any warning it dashed into a 
heavy goods train, engine to engine. Now the result of 
this collision is that practically only those sitting in the 
five compartments next the engine were killed. Two 
thoughts naturally agi themselves, first, how many, if 
any, besides the guard, would have been killed or injured 
had there been a van interposed between the engine and 
train? Secondly, what would have been the result had 
the train been, say, the Portsmouth express on the London, 
Brighton, and South Coast, consisting of six or eight 
four-wheeled coaches, such as have been aptly termed 
‘*match-boxes ”? I venture to say that hardly a living soul 
would have stepped out of that train. That so few were 
killed is, I think, the best possible testimony to the 
wisdom of constructing the coaches as strongly as they 
can be made, The train in question consisted of eight- 
wheeled bogie coaches, weighing approximately 20 tons 
apiece, and built throughout for strength and not for light- 
ness. Not only was the damage confined to the one coach 
but the whole of the train kept the metals, and there was 
none of that turning over and telescoping so disastrous 
to the passengers usually occurring in collisions of this 
nature. Probably the action of the automatic brake 
accounted partly for this. Hoping that the lesson may 
not be lost upon those companies who allow coaches to 
be run on an express train which are only fit for the scrap 

eap. 

Tam, Sir, yours faithfully, 

Dover, November 23, 1890, A. G.R 

[We should like to know the grounds on which our 
correspondent attributes excessive structural weakness to 
the London, Brighton, and South Coast carriages he 
mentions.—En. K.) 





THE FIRST STEAM CARRIAGE OR 
LOCOMO'TIVE MODEL. 
To THE Eprror o¥ ENGINEERING, 

Str,—Sir Wm. Thomson in his address at the unveiling 
of the Symington memorial bust at Edinburgh on the 21st 
inst., places Symington as the first to apply steam power 
to the navigation of vessels, He goes further, and claims 
for him in the model which he exhibited in Edinburgh in 
1786 priority also in the application of steam power to the 
propulsion of road or rail carriages, or, in other words, as 
the author of the locomotive. It is curious in this con- 
nection to find James Watt writing September 12, 1786, 
to Mathew Boulton as follows: 

“*T am extremely sorry that W(illiam) M(urdoch) still 
busies himself with the steam carriage. ... . wish W. 
could be brought to do as we do to mind the business on 
hand, and let such as Symington and Sadler throw away 
their time and money hunting shadows.” 

Hunting shadows was Watt's best word for those who 
were possessed with the idea of the great capabilities of 
the locomotive. 

But more than two years before, in a letter dated 
August 31, 1784, also from Watt to Boulton, the terms of 
a partnership arrangement with William Murdoch are 
discussed in detail, and what will seem marvellous to 
many, the co-partnery of Boulton and Watt with Murdoch 
had for its object the manufacture and sale of steam loco- 
motive carriages in the year 1784, nearly half a century 
before George Stephenson. 

Yours, &e., 
ALEX. Murpocu. 

2, Berlin-place, Pollokshields, November 25, 1890. 





RESTRICTION IN THE SUPPLY OF 
NATURAL GAS. 
To THE Eprror OF ENGINEERING. 
Sir,—In the article on this subject contained in your 
issue of the 2lst, page 608, the following paragraph 


urs : 
‘*Stated in another way there are required to furnish 
one horse-power for one hour, 19.4 peatng sory of coal gas, 
83.4 cubic feet of water gas, and 50 cubic feet natural gas. 
The analysis of Dowson or water gas from anthracite is ; 


Hydrogen 18.73 
Marsh gas ol 
Olefiant gas ... 31 
Carbonic oxide 25.07 

acid 6.57 


Nitrogen ¥. aos oa ee 48.98” 

It is true that the name “water gas” is sometimes 
applied to gas of such a composition, but it is much more 
frequently described as “producer gas,” it being very 
similar to the well-known product of the ‘‘ Wilson” pro 
ducer. 

The expression ‘‘ water gas for heating and engine- 
driving purposes,” usually relates to a gas constituted 
about as follows : 


Per Cent. 
Carbonic acid Nee 4 
Carbonic oxide ... 41 
Hydrogen ~ — ate cs 50 
Nitrogen... ane an bes 5 


Of such a gas only 40 cubic feet per horse-power per 
hour are required in driving engines. 

There can, I think, be no doubt that should the neces- 
sity arise for the iron and steel workers of Pittsburg to 
seek a substitute for natural gas, the fuel generall 
adopted will be water gas, made on a large scale. Suc 
gas could be, without difficulty, conducted under pressure 
a distance of many miles, and experience already gained 
shows that it is possible to make in one apparatus 840,000 
cubic feet per twenty-four hours. I do not deny that 


such gas is of lower value than natural gas, but taking 
into account the improvements that can readily be effected 


in the construction of the Pittsburg furnaces, and more 
economical carrying on of the works, it may be calculated 
that the —— of water gas required to supply Pitts- 
burg would not greatly exceed the present consumption 
of natural gas, which you put down at 800,000,000 cubic 
feet per day. Iam of opinion that out of 900 water gas 
producers this quantity of gas could be supplied. 

In any case I feel certain that the requirements of 
Pittsburg cannot be met by such a gas (containing some 
55 per cent. of incombustible matter) as that to which 
you refer in the paragraph I have quoted. 

Iam, Sir, yours faithfully, 
JOSEPH VON LANGER. 
The Von Langer Engineering and Water Gas 
Company, Limited, 32, Park-row, 
Leeds, November 24, 1890, 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—In sym thy with the im- 
roved tone in the stock markets, there was a firmer 
eeling in the pig-iron warrant market last Thursday, 
and the non-confirmation of the preceding day’s rumour 
caused an improvement in prices. The recovery in 
prices, however, did not at any time during the fore- 
noon exceed 6d. per ton of Wednesday’s decline ot 
ls. 74d. Shortly before the close of the forenoon market 
prices went flat and were run down to 48s. 83d. per 
ton for Scotch iron, or 34d. under Wednesday’s final 
quotations. The cause of this collapse was explained 
in the afternoon by the announcement of a failure, and 
the heavy selling of iron was in consequence of the 
defaulter's holdings—said to be between 30,000 and 
40,000 tons—being thrown on the market. There was a 
recovery after the failure became known, and the closing 
quotation for Scotch iron was 6d. per ton above the 
lowest and 24d. better than Wednesday’s close. Cleve- 
land iron closed with 44d. and hematite iron with 3d. of 
recovery of the previous day’s decline. The settlement 
prices at the close were—Scotch iron, 48s. 104d. per ton ; 
Cleveland, 45s. 6d.; hematite iron, 55s. 9d. per ton. It 
was stated before the close of the market that the 
defaulter’s liabilities would amount to about 5000/., and 
that they would fall on seven or eight firms. One or two 
of the interested firms counted on receiving 20s. per 1/., 
provided that ample time was given. It was computed 
that on Wednesday and Thursday about 70,000 tons were 
sold for the outside division. The ‘‘ bears” bought freely, 
and were, unfortunately for the owners, in a good position 
to control the market should values go up. Friday’s 
market was characterised by a firmer tone at the opening, 
and brokers seemed to have on hand some good buying 
orders. The consequence was that prices all went 
better, and they were helped ~ stronger reports from 
the stock markets. As the buying eased off after 
Scotch iron had got up 7d. per ton there followed 
some heavy selling lots. ) Bane of some further clearing 
by outside defaulters were current, and prices became 
weak again, losing all the early advance, and closing at 
48s. 94d. per ton for Scotch iron. The settlement prices 
at the close were—Scotch iron, 48s. 9d.; Cleveland, 
45s. 104d.; hematiteiron, 55s. 10d. per ton. Flatness was 
the rule in the iron market on Monday, and a policy of 
waiting seemed to have taken possession of buyers. Soon 
after the opening of the market a large number of warrants 
were taken up, and financial affairs looked more assured. 
About noon, however, selling began, and it was well main- 
tained for the rest of the day, while at the finish prices were 
down to the worst points. Scotch iron went up in price at 
one time to 49s. 1d. per ton cash, but it left off at 48s, 4d. 
—a loss of 5d. from Friday. The settlement prices at the 
close were—Scotch iron, 48s. 44d. per ton ; Cleveland, 
45s. 14d. ; hematite iron, 55s. 44d. per ton. There was a 
better feeling in the market yesterday, and ager had a 
slight recovery of the previous day’s decline, the stiffening 
being due in great measure to the fact that large quantities 
of Scotch and hematite iron were withdrawn from the 
warrant stores on Monday. Cleveland iron was flat, and 
prices suffered a further decline. Scotch iron recovered 
24d. of the previous day’s decline of 54d. per ton, and the 
price of hematite iron recovered 2d. of Monday’s loss 
of 6d. The closing settlement prices were—Scotch iron, 
48s, 6d. per ton ; Cleveland, 45s.; hematite iron, 53s. 74d. 
per ton. The market was quiet this forenoon, business 
being for the most part in the hands of jobbers. There 
was very little change in prices. Some more firmness 
showed itself in the afternoon with more business done at 
advancing prices. On the day Scotch warrants were 34d. 
up, Cleveland 3d., and hematite warrants 64d. per ton. 
Last week’s shipments of pig iron from all Scotch ports 


- | amounted to 6155 tons, as compared with 8022 tons in the 


corresponding week of last year. They included 112 
tons for the United States, 505 tons for Australia, 
161 tons for France, 970 tons for Italy, 245 tons 
for Germany, 555 tons for Holland, smaller quan- 
tities for other countries, and 3252 tons coastwise. 
The imports of Cleveland pig iron into Grangemouth are 
increasing week by week very considerably, but up till 
last Saturday they were 67,144 tons under the total im- 
ports at the same time last year. It is said that an 
inquiry from France for 24,000 tons of Gartsherrie iron 
of equal quality has been received by a Glasgow firm, 
and it is supposed that the iron is wanted to anticipate 
possible tariff changes in France, The stock of pig iron 
m Messrs. Connal and Co.’s public warrant stores stood at 
609,766 tons yesterday afternoon, against 613,839 tons 
yesterday week, thus showing for the week a decrease 
amounting to 4073 tons. 

Operations at Gartsherrie Blast Furnaces.—Y esterday a 
number of the ‘‘ outcast’ men at Gartsherrie Iron Works, 
who were paid off at the time of the lockout some nine or 





ten weeks ago, were sent for at an early hour in the morn- 





ing to start work in connection with the peecetens of 
the furnaces for future work. Some of the representa- 
tives of the men on strike were inclined to regard this as 
a hopeful sign, namely, that the furnaces were about to 
be put in blast ; but it is stated that since reducing the 
staff of men employed to repair the furnaces during the 
strike, the company have decided on making more exten- 
sive alterations than were originally intended, and that 
itis in connection with these alterations that the addi- 
tional men have been called in. It is also stated that the 
— reason for the damping down of the furnaces is 
the colliers’ high rate of wages, and that before the fur- 
naces are re-lit the wages must be reduccd. 


Malleable Iron and Stecl.—There is at present an 
absence of buoyancy in the Scotch malleable iron trade, 
which seems to howe been affected in some measure by the 
financial difficulties that have lately arisen. It is certainly 
the case that orders have fallen off somewhat considerably, 
and by way of inducing business some of the makers have 
lately offered iron at a reduction in price to the extent of 
at least 2s. 6d. per ton, but there has been little or no 
response. Considering the high prices that they have 
been paying for their pig iron and their coals, makers can- 
not boast of very large profits with the present selling 
prices of finished iron. at is also true in the case of 
the steel makers, who are in several instances, however, 
well filled with orders, even for five or six months forward, 
They complain that the English makers are offering ship- 
plates delivered on the Clyde at lower rates than those 
asked by Lanarkshire firms. 


New Steamers for the Cunard Company.—It is reported 
to-day that the Cunard Company are in the market for 
two fast and powerful steamships which they hope to 
have ready for the Atlantic passenger trade of 1892, when 
the great World’s Fair at Chicago begins. 


Contract for a Large Sailing Ship.—Messrs. Russell 
and Co., shipbuilders, Greenock and Port-Glasgow, have 
just closed a contract to build a steel sailing ship of 
sd tons for Messrs. H. N. A. Meyer and Co., of Ham- 

urg. 

Proposed Works at Gourock for the Caledonian Steam 
Packet Company.—It is stated that the directors of the 
Caledonian Railway Company have uncer consideration 
a proposal to erect large workshops at Gourock for the 
purpose chiefly of executing repairs on the fleet of pas- 
senger steamers belonging to the Steam Packet Company, 
and which make that port their headquarters. There are 
already eight steamers in this fleet, and it is in contem- 
plation to build a fast and powerful steamer to run be- 
tween Gourock and Belfast. 


The Royal Scottish Socicty of Arts. —At the second 
meeting of this Society for the session, held last night— 
Mr. Richard Kerr Miller, vice-president, in the chair—Mr. 
W. Allan Carter, C.E., secretary, read a paper contributed 
by Professor T. Hudson Beare, University College, 
London, on ‘‘ Notes on a Method of Testing Boiler 
Economy, and Results of such a Trial.” In commenting 
on the paper, the chairman said that at present, manufac- 
turers were very much at the mercy of quacks, who came 
round puffing particular wares, and that it would be of 
great value to manufacturers if the Society could be. the 
means of sending out scientific specialists, who could 
institute for them such tests as those dealt with in the 
paper. He also said, —s of steamships, that 
recently a speed of 24 knots an hour was obtained, and 
that engineers could not be expected to do much more in 
the way of fuel saving until boilers were made of another 
material than steel. After remarks by other members, a 
vote of thanks was awarded to Professor Beare. 


Reopening of a Greenock Shipbuilding Yard.-—Messrs, 
Scott and Co., shipbuilders, Greenock, who some time 
ago purchased the old shipbuilding yard of the now 
defunct firm of Messrs. Robert Steele and Co., have re- 
opened it, after it had been closed for seven years, 

essrs. Scott and Co. have commenced to laydown in this 

ard the blocks for a four-masted sailing ship which they 
ss contracted to build for Messrs. T. Law and Co., of 
Glasgow. 

The Black Isle Railway.—Messrs. John Ross and Sons, 
the contractors for the Black Isle Railway, have this 
week commenced the construction of the line with a large 
staff of workmen. The contract price is upwards of 
54,000/., and the work is to be pushed forward as rapidly 
as possible. 

Sewage Scheme for the East End of Glasgow.--The Town 
Council of Glasgow have resolved on proceeding with a 
sewage precipitation scheme for the east end of the city. 
It is to S on ascale large enough to deal with 10,000,000 
gallons of sewage per twenty-four hours, and is to be on 
the lines of the system now in operation in Sheffield, the 
engineer for which (Mr. Alsing) is also to be the engineer 
for the Glasgow scheme. 


Institution of Engineers and Shipbuilders in Sco'land. 
—The second meeting of the session of this Institution 
was held in Glasgow—Mr. Eben. Kemp, President, in 
the chair. Professor A. Mackay, B.Sc., C.E., of the 
Glasgow and West of Scotland Technical College, com- 
municated a paper on ‘‘ Modern Slide Valve Gears,” 
which was a very comprehensive account of the leading 
features of all the ‘‘ gears” that have attained to any 
position in the estimation of mechanical engineers, It 
was followed by a paper on ‘‘Thom’s Slide Valve and 
Connections,” which was submitted by Mr. John Thom, 
formerly of the Barrow Engine Works. In the course of 
the paper it was stated that the valve described is now 
in use on steamships aggregating something like 240,000 
tons. 


The Naval Architecture Classes at Glasgow University — 
The evening lectures now being given by Professor Jenkins 
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on ‘‘ The Stability of Ships” are so largely attended that 
the class-room erected a few years ago by the late Sir 
William Pearce has been found too small to accommodate 
the students. The professor has therefore arranged in 
future to deliver his lectures in the conveyancing class- 
room in the main building. Mrs. Elder, the founder of 
the chair, as well as Professor Jenkins, may be congratu- 
lated on the successful development of the Naval Archi- 
tecture Department at the university, the day as well as 
the evening classes being very much larger than in any 
previous year. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Projected New Railway at Rotherham.—A good deal of 
interest is being taken in a proposal to construct a line of 
railway from Rotherham to Sutton, near Retford, where 
a junction would be effected with the Great Northern 
system. The railway is to be known as the Rotherham, 
Blyth, and Sutton Railway. The line will pass along the 
easterly side of the Rother Valley, touching Whiston, and 
yassing to the south of Wickersley, forward to Maltby, 
lyth, and Sutton. The district to be traversed is greatly 
in need of railway communication, and in addition to the 
undertaking proving a public convenience it would have 
an otherwise important commercial value, because by it 
the Rother Vale Collieries and the new Canklow Colliery 
of _—— John Brown and Co., Limited, would be 
reached. 


Swurithe Main Miners aud their Price List.—A crowded 
meeting of the miners employed at the Swaithe Main 
Colliery in the Barnsley and Melton Field seam has been 
held, to discuss proposed alterations to be made by the 
management in the present list of prices now in force at 
the colliery, owing to the management's intentions to dis- 
pense with the riddles in the pit. A resolution not to 
accept the offer of the employers was carried unanimously. 


The Heavy Trades.—Heavy marine work is in good 
request, and there is a call for materials for locomotive 
builders, who are full of work, and will be busily em- 
0 for some time tocome. Pig iron is easier in price, 
1rematites being offered at from 65s. to 66s. per ton, and 
common forge iron at 45s. to 46s. These prices are lower 
than those which ruled a month or six weeks ago. The 
monetary troubles in London have affected large buyers, 
and orders and specifications are not coming in so 
well as was the case a short time back. Manufacturers 
of heavy goods are, however, very busy, and are likely to 
remain so for some months to come. 


Opening of a New Pit at Thornclific.—The directors of 
Messrs. Newton, Chambers, and Co., Limited, owners of 
the well-known Thorncliffe Iron Works and Collieries, 
have just completed the opening out of a new pit in con- 
nection with their Norfolk cles at Thorncliffe. Ex- 
tensive railway sidings are being constructed in con- 
nection with the South Yorkshire branch of the Man- 
chester, Sheffield, and Lincoln Railway. The route 
of the proposed new Midland line to Chapeltown and 
Thorncliffe will also pass near the place. The necessary 
banking arrangements, machinery, boilers, and other 
plants are in a rapid state of progress, It is estimated 
that the cost will amount to 20,000/., and that there are 
upwards of 40,000,000 tons of coal to be got. 








PETROLEUM IN FrANcE.—The consumption of petroleum 
in France last year is estimated at 184,400 tons. The 
French obtain their petroleum supply principally from the 
United States. 





AMERICAN Coat ror Lonnon.—A British steamer has 
just cleared from Norfolk, Virginia, with 700 tons of 
Pocahontas coal for London. This is the first shipment 
of steam coal ever made from the Southern States to 
Europe. 

Tue British AstRoNomMIcAL AssocrATIon.—The first 
ordinary meeting of this new Society was held on Wednes- 
day last, the 26th inst., at the Hall of Barnard’s Inn, 
when the proceedings were opened by the delivery of an 
address—admirably suited for the occasion—by the Pre- 
sident, Captain W. Noble, F.R.A.S. The objects of the 
Association include the formation of sections for the 
systematic prosecution of solar, lunar, meteoric, and 
spectroscopic work, as well as for observations of the 
planets, of coloured and variable stars, and of double 
stars, and the programmes of the directors of these 
various sections were read and discussed at last 
Wednesday’s meeting. Interesting papers by Fr: 
A. M. Ww. Downing, F.R.A.S., on a method of ob- 
serving the occultations of Jupiter’s satellites, and by 
Mr. A. Stanley Williams on Mars, were alse read and 
discussed. The Association has also just issued the first 
number of its journal, which reflects the greatest credit 
on its editor, Mr. E. W. Maunder, F.R.A.S. In the first 
issue considerable space is devoted to an account of the 
proceedings in connection with the formation of the 
Association, its rules, &c., but in addition to this and a 
large amount of current astronomical information, it con- 
tains two admirable articles by Miss A. M. Clerke and the 
editor respectively on ‘‘ The Rotation Periods of Mercury 
and Venus” and on “The Chief Nebular Line.” This 
latter article gives a most luminous account of the spec- 
troscopic examinations of nebular light by Dr. and Mrs. 
Huggins, Mr. Lockyer, and Mr. Keeler, and the bearing 
of these results od Mr. Locker’s meteoritic theory respect- 
ing which there has of late been so much discussion. The 
article is one which can be strongly commended to all 
interested in this important subject. We may add that 
full information respecting the Association may be 
obtained of the assistant secretary, Mr. T, Frid Maunder, 
26, Martin’s-lane, Cannon-street, E.C, 


MISCELLANEA. 


Srx young naval officers from America are about to 
visit this country and Europe, by order of the Secretary 
of the United States Navy, for a course of special in- 
struction in naval architecture, preparatory to their ap- 
pointment as assistant naval constructors. 


The gross receipts of the 23 principal railways in the 
United Kingdom for the week ending November 16, 
amounted, on 16,235} miles, to 1,329,895/., and for the 
corresponding period of 1889, on 16,130? miles, to 
1,305,473/., an increase of 1044 miles, or 0.6 per cent., and 
an increase of 24,422/., or 1.8 per cent. 


At a meeting of the Society of Chemical Industry held 
on November 7, Mr. J. Carter Bell, the county analyst 
for Cheshire, described some experiments he had made on 
filtering the samples of water from the Irwell, Irk, and 
Medlock through ‘‘ polarite.” Though the rivers named 
are three of the foulest in the country, the water after 
filtration was found to be compenanttely pure. 


In his Cantor lectures on the ‘‘ Electromagnet,” Pro- 
fessor Sylv:nus Thompson states that he has found that 
‘* Mitis” metal has a much greater magnetic permeability 
than cast iron, indeed the permeability is but little below 
that of wrought iron, and the metal seems therefore pecu- 
liarly suitable for the construction of the magnets of motors 
and dynamos. 


Professor Thurston has recently made a compilation 
extending over forty pages of figures and opinions as to 
the value of the steam jacket. He believes a discussion 
of the data thus collected will do much to reconcile the 
conflicting opinions as to the value of this device, which 
go to show that according to the circumstances the use of 
a jacket may be highly advantageous or actually dele- 
terious. A summary of the results obtained by the various 
authorities shows that the gain by use of a jacket ranges 
from zero to over 30 per cent. 


The important work of improving the navigation of the 
Tennessee River has just been completed. This river is 
on the average broader and deeper than the Ohio. Navi- 
gation on it has, however, been much restricted by 
banks known as the ‘“‘ Muscle Shoals,” which occupy 
a length of 38 miles of the river in which the total 
fall is 134 ft. This obstruction rendered 360 miles 
of river above the shoals, available only for local traffic, 
but by means of a series of locks, boats can now pass the 
shoals without difficulty. The work of improvement was 
started in 1838, but little was done till 1871, and up to 
the — date 3,112,500 dols. have been expended on the 
work, 


The electric motor has recently been applied to the 
Gatling gun, thus rendering its action automatic. One 
attendant only is required to work the new gun in place 
or two, as formerly. The details of the electrical attach- 
ment have been worked out by the Crocker-Wheeler 
Moter Company at the invitation of the United States 
Navy Department. The motor used is of rather less than 
4 horse-power. It works with an electromotive force of 
80 volts and a current of 3 to 34 amperes. Its efficiency is 
80 per cent. The speed is reduced by suitable gearing to 
150 revolutions per minute, during which 1500 shots can 
be fired. This speed is said to be rather greater than is 
required, but it can be reduced if desired. It should be 
added that the gun can still be worked by hand should 
the electric power break down, and the change from one 
gear to the other takes but a few seconds. 


Some interesting experiments have been made with 
gyrostats in the French Navy. One of these has been 
mounted on the Turenne and used for adjusting the com- 
passes of the ship. The method adopted depends of 
course on the fact that the plane of rotation of a gyrostat 
is invariable, or rather can only change very slowly, if the 
speed of rotation is high enough; and hence by swingin 
the ship the indication of the compass can comparec 
with r thes of gyrostat, and correcting accordingly. A 
further application of the same principle has also been 
‘tested ” in the French Navy. small gyrostat is fitted 
to the sextant, and thus an invariable line of sight 
obtained, independent of the motion of the ship, when 
the instrument is set rotating, the principle being of course 
the same as in the caze of Mr. seme aa Tower’s gun 
platform. The device is said to have proved very useful 
in making observations in rough weather and at night time. 


A zone tariff for goods is to come into operation on the 
Hungary State Railways on January 1 next. The system 
is a sliding scale, and the freights are charged for units of 
distance of 10 kilometres, so that goods carried 201 kilo- 
metres would pay exactly as much as goods conveyed 210 
kilometres. the rates are nearly 50 per cent. lower than 
at present, the cost of handling and other extras is much 
less, differential rates benefitting only a fewcustomers are 
abolished, a number of special rates are done away with, 
and reductions are made for full wagon loads. The last 
provision will benefit even the smallest tradesman, as it 
will extend to goods lumped together, provided they are 
for the same destination and fill a truck. The Minister 
of Commerce states that he will make further reductions 
should the fiscal policy of other countries, or a decline of 
the gold premium, or a fall off in prices injure the Hun- 
garian export trade. 


The United States Government have just completed 
a series of trials with armour-piercing steel projectiles, 
supplied by four different makers; the gun used was a 
6 in. B. LB The charge weighed 49 1b., and the shell 
100 lb., the muzzle velocity 2029 f.s., and the strikin 
velocity 2000 f.s. The target was an 114 in. compoun 
plate which was placed at a distance of 298 ft. from the 
muzzle of the gun. The results showed that the Holtzer 





shell was first, the Firth second, and the Redmann, 


Tilford, and Sterling shells of American origin were 
third, being nearly equal. In this connection it may be 
of interest to note some facts as to the cost of such shells. 
Thus, 8-in. steel shells cost 30’. each, and 10-in. steel 
shells 57/. each, these figures being taken from the bids on 
contracts made to the United States Government. These 
must conform to the following requirements, viz., the 
10-in. shot must weigh 570 1b., and at a velocity of 1625 f.s. 
must pierce a steel plate 11,4 in. thick. The 8-in. shell 
fired under the same conditions must pierce a 9-in. plate. 


On Friday last Major-General Hutchinson tested a 
special brake brought out by the Birmingham and Mid- 
land Tramways, Limited, to meet the requirements 
recently issued by the Board of Trade. The tests were 
made on Cape Hill, which is a very steep gradient. On 
going up the hill at a speed of 7 miles an hour, directly 
the engine was detached the brake acted and brought the 
car to adead stop. The car was then allowed to run down 
the hill by gravitation, and when it had attained a speed 
of 10 to 12 miles per hour the emergency brake was 
applied, and the car was brought to a dead stop in 
80 yards. The car was loaded with 3} tons of pig iron, 
which was more than equal to a full load of passengers. 
After these tests Major-General Hutchinson expressed 
himself satisfied as to its working. This brake, which is 
the invention of Mr. Fatkin, is simple and effective, and 
can easily be applied by the conductor in case of emer- 
gency, or if the car becomes detached from the engine it 
comes into action automatically. 


In a recent lecture before the Boston Society of Arts, 
Lieutenant W. M. Wood, U.S.N., described the method 
of manufacturing armour-piercing and other shells by 
electric welding. Taking the case of a 6-in. shell for a 
rifled gun, he stated that the complete projectile was 
made of three component parts, each of which was 
finished exact to size, save a little extra length to allow 
for welding. The base and head were forged in dies, 
whilst the central portion was simply a piece cut from a 
length of drawn steel tubing. To join the three pieces 
together they were clamped into a special form of electric 
welding machine, and in less than a minute were joined 
together into one homogeneous whole. The process is 
completed by grinding off the burrs resulting from the 
welding and the projectile is then ready for hardening. 
One great advantage of the process is that a —_ carbon 
steel can Le used for the point of the shell, whilst a mild 
steel is used for the body. Lieutenant Wood further 
remarked that a similar process for welding the solid 
heads on to the large brass cartridge cases was now used 
with the new quick-firing guns. 


A system of lighting by means of petroleum lamps 
supplied with the oil by gravitation, the invention of 
Mr. Penn, has recently on installed at the Cuxton 
Station of the South-Eastern Railway. The system con- 
sists of an elevated tank or reservoir, which is charged 
with petroleum by pumping from below. From the tank 
wrought-iron pipes of small diameter convey the oil to 
the lamps in the same way that gas is conducted to the 
burners. ‘The joints in the pipes are made with a special 
composition which is not acted on by the oil, so that no 
leakage can take place Each lamp has a small reservoir 
into which the petroleum flows, and which contains a 
sufficient quantity to keep the wick saturated. The oil in 
this reservoir is maintained at the necessary fixed level by 
means of a special regulating valve, the wick being sup- 
plied from danni reservoir and the valve being auto- 
matically regulated. During the time of illumination 
the regulator is always in action, the oil passing through 
being exactly proportioned to the requirements of the 
flame. There are in all twenty-five lamps at the Cuxton 
Station, and they are distributed at the entrance, on the 
platforms, in the offices, and in the stationmaster’s apart- 
ments. The wick is raised or lowered by a lever worked 
by wires outside the lamp, and in the lamp at the station 
entrance when the wick is lowered a flash light is left 
burning, from which the whole of the wick can be re- 
lighted when necessary. This is very convenient for rail- 
way stations where light is only required intermittently. 
The system is being introduced by the Penn Lamp and 
Lighting Company, of Abchurch Chambers, Abchurch- 
yard, London. 





Frencu State Rartways.—The French State network 
of lines now forms a system of about 1030 miles. The 
capital expended upon the lines amounts in round figures 
to 32,000,000/., and the profit realised from working in 
1889 was 330,348/., or a little over 1 per cent. The ratio 
of the working expenses to the traffic receipts last year 
was as high as 764 per cent. 





AUSTRALIAN TRANSCONTINENTAL RAILWAYs.—A party 
which has been out for some time surveying a line between 
Angle Pole and the McDonnell Ranges returned to Ade- 
laide September 27. They went out in April, 1889, in 
charge of Mr. J. G. Stewart, who was relieved last Decem- 
ber by Mr. O. H. Rodgers, who finished the survey of the 
line. Mr. Stewart started at a point 692 miles north of 
Adelaide, and made a survey up to 844 miles at the Finke 
River. Mr. Rogers then took it up, and continued it 
through the McDonnell Ranges to the Burt Creek, that 
is, 1021 miles from Adelaide, or 36 miles north of Alice 
Springs, finishing his work at the end of August, when 
he received orders to return to Adelaide. The line at 
Angle Pole is about 420 ft. above sea level at Port 
Augusta. At the Finke River the level is about 840 ft. ; 
at the end of the Ooraminna Range it rises to 1820 ft. ; 
at the plains south of McDonnell Ranges, 1830 ft. ; the 
Burt plains north of the McDonnell Ranges, 2400 ft., 
being a difference of 500 ft. between the heights of the 
nlains on the north and south sides of the McDonnell 





anges. Mount Gillen is 3080 ft. above sea level ; Mount 
Tobant, 2570 ft. ; and Mount Forster, 3010 ft, 
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RAILWAY PROJECTS FOR 1891. 

THE close of this week will see the last private 
Bill for the ensuing session of Parliament deposited. 
Those that are not ready by that time will then 
have to wait twelve months before their promoters 
can seek to obtain legislative sanction for their 
schemes. Hence engineers, draughtsmen, Parlia- 
mentary agents, and solicitors have been working 
at full pressure, and during long hours for some 
weeks past to get ready the necessary plans and 
documents. Many a sigh of relief will go up when 
the last drawing is finished, and the last folio 
written, and even in those cases where the clock 
signifies that the period of admission has elapsed 
before the work is finished, the subordinates, at 
least, will rejoice in the relaxation of tension under 
which they have been labouring. Next year’s ses- 
sion will see several stiff fights over engineering 
projects of great importance. Foremost comes the 
deep tunnel line from the City to Bayswater, 
which was rejected by the Lords last year. This 
line, which is called the Central London Railway, 
is to commence at Shepherd’s Bush Green and 
terminate at the junction of Birchin-lane with 
Cornhill. The scheme contemplates the forma- 
tion of a new street by carrying Davies-street in a 
straight line northward into Oxford-street. Before 
the Bill gets into committee the City and South 
London Railway will have been in active, and, we 
trust, very successful operation for some months. 
If that be so the passage of the Bill should be 
certain ; last year it passed the Commons with the 
proviso that its inception should be delayed for three 
months after the opening of the South London line, 
while the Lords rejected it altogether. This year the 
public will probably know by experience what are the 
merits and defects of the deep tunnel railway 
system, and will practically decide the fate of the 
Bill before it gets into the committee rooms. The 
need of better means of communication along 
the proposed route is patent to all, and if the next 
few weeks demonstrate that the new system fits the 
requirements of Londoners, the short-sighted oppo- 
sition of shopkeepers in Oxford- street will be 
brushed aside by public opinion as a matter of no 
In reality it is the distant and sub- 
urban shopkeeper that needs to oppose improved 
means of locomotion. The tendency of the times is 
for people to buy in large establishments where 
they have an ample stock to select from, and where 
a perfect organisation keeps down expenses, and it 


is the difficulty of reaching such shops that enables 


the smaller tradesman to keep his business together. 

Another deep tunnel railway is proposed between 
South Kensington and Paddington. It will com- 
mence at the bottom of Exhibition-road, and run 
to the point where the Metropolitan Railway crosses 
Spring-street, Paddington. From here it will pro- 
ceed to its termination at the western end of the 
Bishop’s-road Bridge over the Great Western Rail- 
way. The City and South London Railway is also 
proposed to be extended to some point in Islington. 
Possibly the Legislature may consider that it is pre- 
mature to authorise three projects of this kind this 
year, but the fact that they are put forward shows 
that there is a strong belief in their suitability for 
the needs of the metropolis. 

Another very important scheme is the Lanca- 
shire, Derbyshire, and East Coast Railway. This 
will form, if the Bill passes, a new east and west 
route between Runcorn on the Mersey, and Sutton 





on the German Ocean, peas through Mobberley, 
Wilmslow, Prestbury, Bollington, Buxton, Bake- 





well, Chesterfield, Bolsover, Ollerton, Tuxford, 
Lincoln, and Bardney. This is a piece of country 
that has hitherto been very badly provided with 
facilities for getting directly east and west. This 
is particularly true of the part lying in Derby- 
shire; here the hills have hitherto cut off all 
cross communication. For instance, a person desir- 
ing to get to Buxton from Chesterfield, or Shef- 
field, had first to go due south to Ambergate, 
and then north-west past Matlock and up the 
dales to reach his object. The new railway will 
provide him a direct route, and will also shorten 
the distances to all places in Lancashire and Lin- 
colnshire. Besides the main line there will be 
a large number of short branches to make connec- 
tion with existing lines, and also to tap the output 
of various collieries. Starting from Warrington 
the new line will run through Latchford, Runcorn, 
Lymm, and Rostherne to Nether Knutsford. From 
this point a short line will connect with the railway 
of the Cheshire Lines Committee from Altringham to 
Northwich. The main line will run on through 
Mobberley, Alderley, Wilmslow, and Mottram to 
Prestbury. Several branches will diverge from 
here ; one will go through Cheadle, Stockport, and 
Didsbury to Heaton Norris, where it will join the 
Midland Railway. An offset from this line will 
make a junction with the Stockport and Altringham 
line of the Cheshire Lines Committee on the east side 
of Cheadle Station. A second offset will connect 
with the London and North-Western Railway, near 
Cheadle. The main line will go forward through 
Macclesfield, Bollington, Hathersage, Buxton, 
Bakewell, Hassop, Cutthorpe to Chesterfield. A 
branch will here be thrown offto Sheepbridge. The 
main line will proceed by Tapton, Calow, Bolsover, 
and Warsop to Ollerton. A branch will be carried 
from it to Beighton to join another railway already 
sanctioned. Another branch will connect with the 
authorised Newark and Ollerton Railway. From 
Ollerton the main line will run due west through 
Tuxford to the outskirts of Lincoln, connection 
being made with the Great Northern Railway, 
near Tuxford. There are already six railways 
running into Lincoln, and branches will be connected 
with all or most of these. The main line will run on 
through Stainfield, Bardney, Baumber, Ormsby, 
and Alford to Bilby, where it will terminate by a 
junction with the Sutton and Willoughby Railway 
on the south side of the Mumby-road Station. It 
must be acknowledged that this is a comprehensive 
programme to put forward in these days when the 
country is supposed to be nearly fully supplied 
with railways. It is certainly not an undertaking 
that the Manchester, Sheffield, and Lincolnshire 
Company are likely to look upon with favour, and 
a fierce fight may be expected. 

The most ambitious railway scheme of the session 
will be the extension of the Manchester, Sheffield, 
and Lincolnshire system to London. It is long 
since any attempt was made to bring a new line 
into the metropolis, and it will be a difficult task 
for counsel to show the committee that there exists 
the necessity for it with the splendid services of the 
three great north lines. The new piece of line is 
to be 80 miles in length, commencing at Notting- 
ham, and joining the Metropolitan system at 
Buckingham. The link carrying the Sheffield line 
to Nottingham is now being constructed by a branch 
from Beighton Junction, and it is proposed to con- 
tinue the line under the centre of the town with a 
station in the heart of it. It will run thence through 
Loughborough, where it will cross the Midland, on 
to Leicester, Lutterworth, and Rugby. Here it will 
cross the London and North-Western, and proceed 
to Daventry. There a local line, over which the 
Sheffield Company will have influence, will furnish 
connection with Northampton and Bedford in the 
east, and Stratford-on-Avon and Worcester on the 
west. The main line will be continued to Ayles- 
bury, the last six miles being over an existing road. 
The Metropolitan Railway will form the route for 
the last 39 miles, and a terminal station will be 
built near Lord’s Cricket Ground. 

The great trunk lines of the country are content 
with very moderate programmes. The London 
and North-Western is apparently chiefly anxious 
to obtain powers to shut up level crossings and 
replace them by bridges in different parts of 


the country. It proposes to build a new dock 
at Garston, and to construct water works at 
Flint. Its chief activity concerns Wales, where 


it seems to be taking defensive steps against the 
threatened inroad of the Sheffield Company. 
Running powers are sought over the Wrexham, 
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Mold, and Connah’s Quay Railway; also the 
power to equip and maintain the Central Wales 
and Carmarthen Junction Railway, the line itself 
to be vested in the London and North-Western and 
Great Western Companies, according to an agree- 
ment. Beneficial agreements are also to be made 
with the Harrow and Stanmore Company and with 
the North Staffordshire Company. There isa second 
Bill promoted by the same company with regard to 
some short lines and widenings in the neighbour- 
hood of Birmingham. 

The Great Western Company propose to work 
the Forest of Dean Central Railway, or else to buy 
the undertaking. The Midland are desirous of sub- 
scribing to the Tottenham and Forest Gate Rail- 
way. The Lancashire and Yorkshire Company con- 
fine themselves to short connecting lines and to 
widenings of existing lines. The Chatham and 
Dover Company very wisely propose to reduce the 
nominal amount of the share capital to its average 
market value. 

The Great Northern Company schedule thirteen 
railways that they propose to make, but they are all 
short. No. 1 is in Farringdon-street, London ; 
No. 2 is from Newstead, in Notts, to Bolsover, in 
Derbyshire ; No. 3 starts from Bolsover and joins 
the Midland ; No. 4 is wholly in the parish of 
Kirby-in-Ashfield, as is also No. 44; No. 5 runs 
from Skegby to Teversall ; No. 6is in the parish of 
Pleasley, in Derbyshire ; No. 7 is in the parish of 
Scarcliff, and No. 8 in the parish of Bolsover. 
Many of these lines seem to be conceived in a de- 
fensive spirit against the proposed Lancashire, 
Derbyshire, and East Coast Railway. Nos. 9 and 
10 are short connecting lines at Leeds. No. 11 is 
wholly in the parish of Keighley. No. 12 forms a 
connecting link between the main Great Northern 
line and the Newark and Ollerton Railway. No. 
13 is wholly in the parish of North Muskham. The 
main line is also to be widened at several places. 

In Wales an amalgamation is contemplated be- 
tween the Wirral and the Seacombe, Hoylake and 
Deeside Railways ; further, the powers granted to 
the Wrexham, Mold, and Connah’s Quay Railway 
Company by the Wirral Railway Transfer Act of 
1889 are to be conferred on the Wirral Company. 
The Shropshire Railways Company proposes to make 
a new line from Llanyblodwel, Salop, to Llangynog, 
in Montgomery. In South Wales a most important 
scheme is on foot for the amalgamation of the Taff 
Vale, Bute, and Barry Railways and Docks. 

The Hull and Barnsley Railway Company are 
promoting a Bill to give them power to make 
working and other agreements with the West Riding 
Junction Railway, the Midland, the London and 
North-Western, the North-Eastern, the Great 
Northern, the Lancashire and Yorkshire, the Man- 
chester, Sheffield, and Lincolnshire, the Great 
Eastern, and the Dock Company at Hull. On the 
face of it this looks like the manifestation of a very 
comprehensive and catholic spirit. The Hull and 
Barnsley line has hitherto suffered from isolation, 
but with eight partners it will surely have society 
enough. In the home counties a new company, 
called the Central Hertfordshire Railway Company, 
is to be formed to build a line from Hitchin to 
Enfield. In the neighbourhood of London a new 
line 1s proposed to be made from Sutton to Wimble- 
don, the London and South-Western and the 
District Railway Companies subscribing to the 
capital. 

The Channel Bridge and Railway Company is 
demonstrating its existence by asking for powers 
to form an harbour for its own use in St. Mar- 
sang Bay. Nothing is said about the bridge. 

‘he Channel Tunnel Company propose to continue 
their experimental works, and suggest that the 
right of determining the expediency of prosecuting 
the permanent works shall be vested in the Lords 
of the Treasury. This is a matter that Parliament 
will probably prefer to keep in its own hands. 
There is, moreover, another Richmond in the field, 
or rather in the Channel, in the Dover and Calais 
Submarine Tubular Railway. The said Tubular Rail- 
way will consist of two or more tubes, and will 
commence at low-water mark on the shore 
at a point due south or nearly due south of 
Abbott’s Cliffe Houses, in the county of Kent, 
and will proceed thence in a _ south-easterly 
direction obliquely downward following the slope 
of the sea bed at a suitable gradient, and 


curving southwards until it points to or near Cape 
Griz-Nez, on the coast of France, and will thence 
proceed in a straight line, or nearly so, in the 
direction of the coast of France, and terminate on 





that coast at a point of the Sandstone Cliff, 
situate one mile or thereabouts south of the Cape 
aforesaid. One would not have expected to see 
this ancient idea put forward. 

The scheme for the amalgamation of the South- 
Eastern and the London, Chatham, and Dover 
Railway Companies is again to be revived this ses- 
sion. The Brighton Company will, of course, oppose 
it tooth and nail, as it finds the South-Eastern 
Company quite difficult to agree with alone. 

Having dealt with the leading schemes promoted 
in England, reference may be made to the projects 
north of the Tweed upon which Parliament will 
require to adjudicate. Scotland had hoped before 
this to secure for herself the privilege of dealing 
with private Bills, more particularly in their initial 
stage ; but notwithstanding the general consensus 
of opinion on the question, this measure of public 
utility has suffered with the innocents in previous 
sessions, but it is among the ‘‘ resurrected ” Bills, 
and was placed before Parliament on Thursday. 
Scotchmen must therefore, once more come to the 
metropolis with their Bills, hoping the while that 
it will be for the last time. The projects put for- 
ward reflect the perseverance rather than the 
creative genius of the Scotch people, for many of 
the Bills are for powers similar to those asked and 
refused last year. Many original schemes were 
thought of, including a more direct route by the 
Glasgow and South-Western to the Ayrshire coast, 
to compete with the Caledonian’s Gourock an 
Wemyss Bay railways, and a shorter cut from Perth 
to Aberdeen by the Caledonian, but these proposals 
were departed from, the South-Western probably 
waiting the development of this year’s amalgama- 
tion schemes, while the Caledonian have reason to 
be satisfied in their running to the “ granite city,” 
in comparison with the North British’s time vid the 
Forth Bridge. The great fight, of course, will be 
between the Caledonian and North British, first for 
possession of the Glasgow and South-Western, and 
again in connection with their respective schemes 
to improve their position in Edinburgh. 

The amalgamation scheme of the Glasgow and 
South-Western with the North British has the sup- 
port of both companies, while the Caledonian desire 
for alliance does not meet with the approval of the 
South-Western. At the same time the Caledonian 
are willing that the North British should become 
joint owners with them, and that the concern 
should be managed by a joint committee of the 
two companies. The question does not show any 
new development since it was last before Par- 
liament, when we reviewed the situation.* The 
laxity of the Glasgow and South-Western, due to 
the predominance of Midland Company influences 
in the management, was an incentive to the Cale- 
donian to open new lines in the south-west of Scot- 
land, so that on all sides they are now opponents, 
while the North British have no connection with the 
south of Scotland except vid Berwick. The Caledo- 
nian would, if they got the South-Western line, be 
serving pretty much the same route as at present ; so 
that their scheme for the fusion of the other line is to 
keep out the North British, or alternatively to 
secure equal advantages with that company while 
themselves retaining their own opposition railways 
in Ayrshire. Were the North British to become 
sole possessors they would offer stiff competition to 
the Caledonian. Last year one of the Houses passed 
the North British Biil, but in arranging clauses 
gave the Caledonian running powers over several of 
the lines. In the House of Lords, however, the 
Bill was thrown out, and this year the fight is re- 
newed with the Glasgow and South-Western, again 
favouring the wooing of the North British. The 
North British, it may be added, desire to purchase 
the Blane Valley Company, which they at present 
work from their Queen-street Station at Glasgow, 
and probably there will be little opposition. 

The second contest between the two principal 
Scotch companies is confined pretty much to Edin- 
burgh. The extra traflic incidental to the opening 
of the Forth Bridge proved the inadequacy of the 
accommodation at Waverley Station, and for two 
or three months in the summer and early autumn, 
trains were frequently as much as from one to two 
hours late. The fault was partly remedied by adding 
to the length of platforms, but the true cause 
was found to be the insufficiency of the approach- 
ing railways to allow the trains to arrive and depart 
in quick succession. A Bill has therefore been 
a See ENGINEERING, vol, xlix., page 598; ante, page 





introduced to provide an extra double line of 
railways into the Waverley Station, commencing 
280 yards west of the Haymarket Tunnel, and 
extending on the east from the station to the Leith 
and Granton section of the line, which is to be 
connected to the Piershill junction again, the 
intention evidently being to relieve the main line 
of all suburban passenger, and probably also of 
mineral traffic. The Waverley Station is to be 
remodelled. The Caledonian are promoting a 
scheme for an underground suburban railway from 
their station in West Princes-street, and along 
under Princes-street, through the Calton Hill and 
on to Leith. In addition to local passenger traftic 
they hope to secure a better share of the freight 
traffic than is possible with their present line to 
Leith, which has not an advantageous terminus at 
the harbour. Princes-street has a situation un- 
equalled in the country-—the residents in the capital 
of Scotland would say in the world—by virtue of 
the beautiful gardens which spread out in the valley 
between the broad thoroughfare and the old town, 
with the historic rock standing sentinel in the north- 
west, and it must be said that the people, by placing 
fine buildings on the one side of the promenade and 
several artistic monuments on the other, have 
shown their appreciation of the site. For this 
reason they view with something akin to horror 
what has been spoken of as the ‘‘ vandalism” of 
the Caledonian. Mr. Shelford and Mr. Acworth 


d|were invited to suggest alternative schemes to 


obviate the passing under Princes-street, and the 
acquisition by either of the two railway com- 
panies of the Waverley Market, which is situated 
close to the Waverley Station of the Noith 
British Company, and is used at present not only 
as the ‘‘Covent Garden” of Edinburgh, but 
also as a place of meeting and amusement in 
the evening. The Caledonian desire still to 
carry out last year’s scheme* to construct a 
tunnel under the south side of Princes-street— 
that furthest from the buildings—and Mr. Shel- 
ford agreed that this was the best suited for 
all purposes—or, was the least objectionable ; for 
to build either a tunnel or covered way under the 
slopes from the level of Princes-street to the 
garden would interfere with the view of the 
gardens as seen from the pavement of Princes- 
street, while the extension of the embankment 
for the tunnel would shut out from view nearly 
the whole valley. The great objection is practi- 
cally the old smoke nuisance, and surely in view 
of possible advantage, this might be overcome. 
Mr. Shelton suggested a plan for the stations of 
both companies at Waverley, which would obviate 
the absorption of the market, but neither company 
accepted the plan, declaring it to be unworkable, 
and thus the whole case will be fought out before 
the Parliamentary Committees. 

In Dumbartonshire, too, the companies are again 
likely to cross swords, the promoters of a new rail- 
way from Glasgow to Loch Lomond, to be worked 
by the Caledonian, having re-introduced the Bill of 
last yeart with important modifications. The ob- 
jection taken to the line of last year was principally 
on the score that it hugged the existing railway of 
the North British Company for the greater part of 
the distance, but now the route passes through 
Partick, Yoker, and Clydebank districts, which are 
beyond the reach of the North British Dumbarton- 
shire line, and at Dumbarton the new railway will 
serve the eastern district, where the population is 
increasingly great. Up the valley of the Leven the 
railway may be said to traverse virgin ground. The 
Bill was strongly supported last year, and was 
passed through one of the Houses, but met its 
fate unexpectedly in the second chamber.{ The 
North British have been vivified by the possibility 
of opposition. Dumbarton has got a much-needed 
new station, and sidings are to be formed to some 
of the works in Dumbarton, Renton, and Miln- 
gavie. The same company intend to make several 
short railways in Lanarkshire, near to Bothwell and 
Hamilton. 

Fifeshire has hitherto been almost at the mercy 
of the North British, and there has been some 
agitation in favour of the Caledonian taking up a 
position in the county. The Kirkcaldy and Dis- 
trict Company, worked by the Caledonian, are 
promoting a Bill for an extension of their line 
from Aberdour to Seafield Docks, and in other 





* See ENGINEERING, vol, xlviii., page 604, 
+ Ibid., page 652. 
$ See ante, page 109, 
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directions through Stirling to Fifeshire. The 
North British are promoting a Bill for the exten- 
sion and improvement of the harbour and dock at 
Methil. It is proposed to construct a wet dock 
which will cover 6} acres, with an entrance of 50 ft. 
width, and with quays, breakwaters, and entrance 
channel. 

From what we have written it will be seen that 
railway engineers are active, and should a fair pro- 
portion of the schemes put before Parliament meet 
with the approval of the Legislature, they will have 
abundant opportunity for exercising the experience 
of past years, particularly in the direction of under- 
ground lines, of which an unusual number are being 
promoted. The list of projects also reflects the 
enterprise of railway companies in general, 








H.M.S.8. “SERPENT” AND “SANDFLY.” 

Wuite H.M.S. Serpent was struggling with the 
waves in the Bay of Biscay, and gradually approach- 
ing the fatal spot that was to end her career so 
calamitously, another vessel of the Navy was in a 
dangerous plight not far away. This was the 
Sandfly, which for some days never seems to have 
been free from peri], She was assailed by dangers 
of all kinds, and before one could be met another 
presented itself. The bilges were full of water, 
the pumps were choked, the feed pipe burst, 
emitting volumes of hot water which drove the 
stokers out of the hold, while to crown all the 
navigating officer lost his course, and could not say 
whether the ship was near the land or well out to 
sea. All the elements for a second total loss were 
present, and the wonder is that nothing serious 
occurred. 

The first difficulty arose from the ill fitting of the 
deck scuttles. In a sea the ship takes about 4 ft. 
of solid water over her bows, and the scuttles are 
so leaky that much of this finds its way into the 
bunkers. Here it washes out the dust, carrying 
it down into the bilges, and filling them with a sort 
of coal-gruel. This mixture plugs all the suctions 
in a short time, requiring them to be constantly 
cleaned. The bilges are drained by sluice valves 
into a well in the engine-room, and the only pump 
that was of any use to clear this was the fire-engine; 
this had to be entirely disconnected and cleaned 
out three times in crossing the Bay. After 
the Sandfly went into harbour two days were 
occupied in pumping and baling out by hand 
the mess in her bilges, which penetrated every- 
where, the fore compartments filling through the 
sluices when the ship stood on her head. During 
this period of trouble the fires in the forward boilers 
had to be drawn four times owing to minor break- 
downs of one kind or another. To ease the vessel 
10 tons of shot and ammunition were thrown over- 
board, and the guns would probably have followed, 
had it not been for the difficulty of the operation 
and the risk of danger to the hull. This lightening 
did not suffice to compensate for the water that had 
been taken in at the miserable scuttles, and the 
bow grew so low that every wave broke over it. The 
welldeck filled with water, the clearing scuttles being 
quite incompetent to emit it. Indeed from some 
peculiarity of fitting they admitted the sea quite 
freely when the vessel rolled them under water. 

Finally the men rushed out of the stokehold ex- 
claiming that a boiler had burst, the whole place 
being filled with steam, which found its way above 
and enveloped the vessel. At this time all reckon- 
ing had been lost, and matters must have looked 
very serious to the crew. Fortunately they were 
under the land, although they did not know it ; if 
they had been in the open Bay the vessel would 
probably have been lost as soon as her engines 
stopped. Examination, however, proved that in- 
stead of the boiler it was the copper feed pipe that 
had given way, and that the feed valves on the 
boilers had hung up, allowing the water to escape. 
This was a solid drawn 3}-in. pipe ; in it there was 
a slit 3} in. in length, the thickness of the metal 
being not more than 3); in. The desire to save a 
few pounds in the weight of the pipe had nearly 
led to the loss of the vessel andthecrew. The pipe 
was got out, but it could not be replaced owing to 
the water in the bilge. It was only when this latter 
was baled out at Corunna that the job could be 
done. Three days later, when the Sandfly went to 
the scene of the wreck of the Serpent, the flange 
on the feed pump for the donkey gave way and had 
to be rebrazed. 

It is sickening to read of the lives of our sailors 
being endangered from such petty and preventable 





causes. It is sufficiently serious to have to cross the 
Bay in the winter in such vessels as the Serpent and 
the Sandfly, without having the risk increased by 
defective fittings. The scuttles had already been 
objected to on exactly the same grounds, on, at 
least, one other ship, so that their faults were per- 
fectly well known to the Admiralty. So pervious 
was the vessel to the sea that tho salt water could 
not be kept out of the fresh water tanks. Every- 
thing connected with the engines had been cut 
down to the last ounce to save weight, with the 
result that breakdowns are of constant occurrence, 
andthe men live in continual expectation of some- 
thing giving way. The loss of the Serpent also 
calls attention to the change which has been made 
by the abolition of the old navigating officers. The 
vessel was in charge, not of a ‘‘Navigating Lieu- 
tenant,” but of a ‘Lieutenant for Navigating 
Duties,” a3 was also the Sandfly. It is quite pos- 
sible that the weather entirely precluded the taking 
of observations, but the Serpent had been in sound- 
ings for two hours before she struck, and if the 
sounding machine had been employed, warning 
would have been given at once of the proximity 
of the shore, and of the danger of keeping on 
at seven or eight-knot speed under the cir- 
cumstances. It is even stated by one of the 
men that was saved that land had been sighted that 
morning, but it is difficult to believe that such can 
have been the case, as it would have afforded a clue 
to the position of the vessel. What would have 
been the position of affairs if the engines had been 
in charge of a “‘lieutenant for engineering duties,” 
as some people are suggesting would be desirable ? 
A young man who had undergone twelve months’ 
instruction in the steam engine, in addition to his 
year’s course of gunnery and torpedo practice, 
would be likely to tind his knowledge severely tried 
with engines such as the Sandfly’s, and the real 
charge would lie in the hands of the engine-room 
artificers. In a small ship, of course, every ofticer 
must be capable of undertaking a multiplicity of 
duties, but there is a limit of what can be expected 
from the most versatile officer, and when practical 
mechanics are added to navigation, gunnery, and 
torpedo practice, that limit is passed. As long as 
the engines are going there is always hope for a 
ship, provided she is not aground, and it is essen- 
tial that they should be in charge of a man whose 
mechanical knowledge has a wider foundation than 
can be acquired in twelve months. 





PHYSICAL TESTS IN COMPETITIVE 
EXAMINATION. 

On Wednesday evening last Mr. Francis Galton, 
F.R.S., read an interesting paper on the above 
subject, in which he emphasised the necessity of 
supplementing the ordinary system of competitive 
examination by a series of physical tests, based on 
a scientitic method not yet fully elaborated, and 
which in fact can only be perfected by following 
through a number of years, an almost tentative 
process. Mr. Galton’s proposal is entirely 
distinct from any athletic competitive exer- 
cises, and has nothing to do with ordinary 
medical examination which he assumes the com- 
petitor has passed satisfactorily. The object Mr. 
Galton has ultimately in view is an approximately 
correct selection of men adapted physically for 
posts in the various climates, more or less trying 
to health, which are found in the extent of the 
British Empire. Mr. Galton has been at work on 
this subject for a number of years, and so long ago 
as 1884, he conducted a large number of systematic 
experiments at the Health Exhibition, and the results 
he then obtained, as well as subsequent elaborations, 
have been made the subjects for various communi- 
cations to the British Association and other scientific 
bodies. The physical tests now formulated by Mr. 
Galton are nine in number, and refer to (1) stature ; 
(2) miscellaneous measurements ; (3) weight ; (4) 
strength of grasp; (5) breathing capacity ; (6) 
quickness of response toa signal by sound ; (7) 
quickness of muscular action ; (8) tests of vision ; 
(9) test of hearing. For the last six tests special 
instruments have been designed, and the whole 
system has been so arranged that the proposed 
examination can be completed on each individual 
in a quarter of an hour. The results being re- 
corded, the manner of employing them in the most 
useful manner has to be considered, and it is 
reasonable to suppose that with the general adop- 
tion of such a system, the deductions, as well as the 
mode of making them, would become more and 





more absolute. The tests would indicate the indi- 
vidual possession of the following qualities, both in 
a relative as well as an absolute degree ; strength, 
quickness of response, swiftness of muscular action, 
keenness of vision and keenness of hearing. In as- 
signing marks for these qualities, it is proposed to fix 
a highest as well as a lowest limit ; those candidates 
falling below the latter are of course ruled out ; 
those rising above the former would obtain the 
maximum number of marks, and the others in 
proportion ; the two limits would have to be 
determined by the light of long and numerous ex- 
periments. These faculties may be regarded prac- 
tically independent one of another. But there is 
a second group that must be considered as closely 
related, such as strength, swiftness, and breathing 
capacity. It is proposed that tabular statements 
should be prepared from a large number of experi- 
ments, the average results being set down, and that 
the records given by the individual tests should be 
valued by the number of marks set down in the 
table, such tables being prepared with the measures 
of one faculty arranged at the head, and of 
an associated faculty at the side, the vertical 
and horizontal extended lines between the mea- 
sures, forming a series of squares, in each of 
which would be placed a corresponding value 
of marks. To complete the record of this part 
of the test, some other value has to be intro- 
duced. Thus, as regards the quality of strength, 
weight must be considered, and each reduced to the 
same value—say pounds—the result may be ex- 
pressed by a fraction, in which the strength is the 
numerator, and the weight of the individual the 
denominator. So for swiftness, but in this case, 
the units representing the value must be multiplied 
into the units of strength to give the total value of 
momentum of a blow. In estimating the marks for 
lung capacity again, the amount in cubic inches, 
would form the nominator of the fraction, and some 
other actual measure of weight or proportion, the 
denominator. 

It is in the reduction, of the various results re- 
corded, to some common value, that the difficulty 
of Mr. Galton’s system appears to lie. The rela- 
tions between different faculties are more or less 
obscure and difficult of exact valuation, and hence 
the correlation of the various factors can only be 
approximated by deduction from prolonged expe- 
riment. It would be of course hopeless, in so 
complicated and changing a mechanism as that of 
the human body, especially before it has reached full 
development, ever to arrive at absolute results. 
But there can be no doubt that Mr. Galton’s 
method, even in its present imperfect state, must 
be an addition of great value to the ordinary 
medical examination, or the largely delusive plan 
of athletic competition, training for which may 
produce astonishing results for the moment, at the 
expense of the constitution in the future. It 
should be pointed out that the method does not 
propose to rule out candidates who fail to receive 
any marks for physical tests, but to guide examiners 
in their recommendations for different posts or 
localities. We hope that Mr. Galton’s system may 
soon find official approval and adoption; it cannot 
attain its full usefulness without years of trial, but 
with the experience so gained, and the modifications 
that would result, there is no doubt that the distribu- 
tion of successful candidates to various positions and 
climates, would ultimately be made with judgment, 
instead of hy chance, and that much economy of 
life, with increased efliciency of the public service, 
would ensue. 








INDIAN RAILWAY TRAFFIC— 

EXTENT, CHARGES, AND COST. 

In ten years the traffic on Indian railways has 
more than doubled, the quantity of goods and 
minerals carried in 1880 being 103 million tons ; in 
1884, 163 million tons ; and in 1889, 22} million 
tons. So also with passenger traflic, the number 
carried last year having been 1104 millions, or 
15 millions more than in 1887. In round numbers 
the average length of line worked last year was 
15,382 miles, upon which the trattic was equivalent 
to 4677 millions of passengers and 3644 millions of 
tons of gouds carried one mile. 

The t.tal number of passengers, already given, 
shows an increase of 7.27 per cent. as compared 
with 1888, and of about 15 per cent. as compared 
with 1887. The passenger mileage increased 7.54 
per cent., and the earnings from passenger traflic 
7.29 per cent. The number of passengers booked 
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per mile of railway opened was 7193 in 1889, which 
is considerably more than in the two preced- 
ing years. The average passenger earnings per 
train-mile was a trifle over 6s. 6d., the highest on the 
orincipal railways being over "8s, , on the East 
[odin Railway, for the standard gauge, and the 
lowest about 5s. on the Bhavnagar, a native state 
metre gauge line. The highest average number of 
passengers carried in a passenger train was 314.63 
on the Madras Railway, and the smallest, 145.80, 
on the Indian Midland. 

The total tonnage of goods lifted last year, 22} 
million tons, shows a decrease of 0.64 per cent. on 
the previous year, but an increase of about 10 per 
cent. on 1887. The total ton mileage, 4676 millions, 
too, shows an increase of 1.87 per cent., as com- 

ared with 1888, and of about 35 per cent. on 1887. 
The number of tons of goods lifted per mile of rails 
was 1446 tons, which is rather less than in pre- 
ceding years, when consideration is had to the in- 
crease in mileage. The average goods earnings per 
goods train-mile were about 8s. 6d., the highest on 
the principal railways of standard gauge being on 
the Bombay, Baroda, and Central India Railway, 
with about 16s. per train-mile, and of the metre 
gauge railways, the Rajputana-Malwa comes first 
with 6s. 5d. The lowest were the Oudh and Rohilk- 
hand railway, of standard gauge, with 6s. 5$d., and 
the South Indian, of metre gauge, with 4s. 5d. 

Before entering into details it may be interesting 
to give the principal general figures as to traftics in 
tabular form: 

Trafic Results on n Indian Railways. 
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— | 1887. 1888. 1889, 
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Mean mileage open for traffic 13,577 14,378 15,382 


Passengers carried(millions) .. 95.4 103.15 110.65 
. per mile open ° 7027 7174 7193 
Tons moved (millions) .. ea 20.19 22.39 22} 
» per mileopen.. 1487 1557 1446 
Passenger unit miles (millions) . 4089. ‘9 4349 4676.8 
Ton mileage for goods __,, " 31954 3577 3643} 


An Indian train is made up sometimes entirely of 
passenger or goods carriages, but oftener of pas- 
senger carriages and goods wagons mixed. In the 
former case the number of carriages per train 
averages about 13. The prosperous East Indian 
(S)* last year ran with an average of 15.65 car- 
riages, and this is the largest with the exception of 
the Burma (M), which took 20.13 cars in every train. 
The Bengal-Nagpur (S) averaged 5 carriages per 
train, and the other lines varied between 11 and 14. 
In the goods train there are greater variations, but 
generally double this number of vehicles are taken 
in goods trains. Bombay and Baroda (S) takes 
41.46 on an average, Burma (M) 39, and the East 
Indian (8) are third this time with 36.72, Eastern 
Bengal (S) takes 33. Perhaps, however, the better 
method of indicating the relative weight of each 
train is to take the number of passengers in the 
one case and the tons in the other. As we have 
already pointed out, Burma (M) stands first as 
regards number of carriages, but they evidently 
give their travellers more room than is got in 
the other lines, or their carriages are less com- 
modious, since the average number of passen- 
gers carried in each train of 20 carriages is 
235. Bengal-Nagpur (S), on the other hand 
gets 193 passengers into each train of five cars, 
Madras Railway (S) 314 passengers into eight cars, 
Nizam’s Guaranteed (S) 219 passengers into eleven 
cars. The average in other cases is from sixteen to 
twenty passengers per car. In goods trains the 
average tonnage carried per wagon is about 5 tons. 
The Kast Indian took 276 tons per train of 36.72 
cars. The load varies from 3 tons per wagon in the 
case of the Eastern Bengal to between 6 and 7 tons. 
In the mixed trains there are usually from fifteen 
to twenty vehicles, in some cases the passenger cars 
being in the majority and in others, and that more 
frequently, the goods. 

We have already shown in tabular form the re- 
lative number of passengers and tons of goods 
carried in the three past years. It may be interest- 
ing to show further what proportion these contri- 
bute respectively to the total gross earnings, and 
this will be better understood if given in percent- 
ages and not in rupees. 

sii 1839, 1888. | 1887. 





Perc ent. ot p passeng er earnings to total --| 836 | 325 | $2.7 
” goods -- 63.6 | 64.8 , 64. 6 
“ miscel'aneous and steainboat |. 28 | 2.7 27 


* Sis for standard gauge. M for metre, 





Passengers showed an increase of 7.27 per cent. 
in numbers on the previous year’s figures, while 
goods showed a decrease of 0.64 per cent. in 
tonnage ; the earnings from passengers showed 
an increase of 7.29 per cent., and from goods of 
2.07 per cent, As a rule, however, goods show 
the largest earnings per train- mile, as may 
be gathered from the following figures of the 
principal railways showing earnings in rupees per 
train-mile : 








Earnings in Rupees per Train Mile. 
—_— Passengers. | Goods. 
East Indian me ee s6 “ 4.31 | 6.13 
Bengal-Nagpur.. ie $5 ‘+s 2.71 | 3.90 
Indian Midland. . PY us = 2.24 3.45 
Rajputana-Malwa_ Pr ie 3 | 3.18 
Mahratta. . nb - - ie 2.61 2.49 
North-Western . i sie “s 3.50 3.58 
Oudh oe os +e a 3.41 8.22 
Tirhoot .. 4 * “< ee 3.18 2.79 
Eastern Bengal. as a ‘ 3.13 4.29 
Bengal Central . os sa .s 2.76 1.80 
Burma .. oe ee 3.98 2.46 
Great India Peninsula on a 2.85 5.37 
Bombay and Baroda .. on a 3.50 | 8.04 
Madras : af ee Pes 8.58 | 8.95 
South 1 India ~~ + o Pr 8.45 | 2,21 








Enough, however, has been said in the way of 
comparison between passenger and goods traftic. The 
traffic returns under their separate heads suggest 
some interesting contrasts, and in view of the great 
interest attaching to the relative importance of first, 
second, and third-class passengers in this country, 
and the attention and concessions which they 
merit, some details on the system in India may be 
interesting. There, as in this country, the third- 
class passengers make a preponderating majority, 
although it must be noticed that there is a greater 
disparity between the first and third-class fares 
in that country than here. We have already 
stated that the number of passengers carried was 
over 1104 millions, or 7193 per mile of railway 
open. Of this total number the third and fourth- 
classes, which may be bracketted for purposes of 
comparison here, contributed 97.36 per cent., the 
second-class 2.25 per cent., and the first-class 0.39 
per cent. That is to say, for every first-class pas- 
senger there were 300 third, or that there was not 
one first-class passenger for every train, for, as we 
have already pointed out, only in one or two lines 
did the average number of passengers per train 
exceed 300, and in many cases it is under 200. This 
of course is due to the enormous proportion of 
natives, who all travel at the lowest rate. As a 
rule, when the first-class passenger travelled, he 
went a greater distance than the others. The 
average distance travelled by the first-class pas- 
senger was 76 miles, second-class 51 miles, and 
the two lowest classes 42 miles. So also with the 
payments made per passenger. The average pay- 
ment by first-class passengers last year was 2d. 
per mile, the second-class passenger paid a trifle 
over 4d. per mile, and the third-class passenger 
a jd. per mile. The passenger fares in the prin- 
cipal railways are not very heavy. The first-class 
fares in many lines run about 14d. per mile. In 
several cases they range from 2d. to 3d., and in 
one case-—Darjeeling—Himalayan line—the first- 
class fare is 8kd., but this is exceptional. The 
second-class fares rise from $d. on the South 
Indian, the general range being from 1d. to 14d., 
while in the exceptional case already noted they 
are 4}d. Third-class fares are from 4d. to 1d., 
and fourth-class fares range from }d. to 4d. per 
mile, in one or two exceptional cases going to jd., 
and in the Himalayan line to 1d. per mile. In 
one or two cases, notably the Tirhoot line, the fare 
is less than jd. per mile. Of course the distances 
are long and return tickets are seldom given under 
= fare. To the cost of transport we will refer 
ater, 

As to the nature of goods carried we give in the 
next column some of the principal figures. Euro- 
pean habits seem to be extending rapidly in 
India. We find, for instance, that the umbrellas 
which passed over the railways to the interior 
weighed 1109 tons, being 379 tons more than in 
1888 ; and when it is reflected how light each article 
is in itself, the enormity of the number will be 
appreciated. Liquor makes up 63,154 tons, 2413 
tons of an increase. 

As to the freight rates there are five classes, but 
into the method of classification we do not intend 
to enter. It may, however .be stated that for food 
grains the rate varies from 4d. to over 1}d. per ton 
per mile, and for coal about the same, the average 





in both cases being from ?d. to 3d. per ton per 


mile. In the case of the Himalayan line, to which 
reference has been made, the rates for grain is 
nearly 8d. per ton-mile, and for coal 5d. 


Weight and Value of Principal Commodities carried on 
__ Indian Railways. 





Increase | Increase 


Weight in| Value in 
, Weight. | Value, Rs. 


Tons. | Rupees. 








| 
Coal a 2,007, 426 | 85,60,926 | 275,481) —10,21,250 
Raw cotton a 628,301 | 1,15,36,538 | 176,085] 33,85,823 
Cotton piece goods 278,480 450 | 1,64,8 893 89,254 
Grains... | Be | 2,82,58,686 de. 240,372 de. 11,47,294 
Jute 658 902 | 48,41,902 15,358] 278,677 
Metals... “li 139 |  45,12,413 15,392 41,987 
Oil seeds .. | | 1,05,11,465 |de. 67,897de. 9,65,087 
Railway oe ae, 280 |  27,98,457 9; 040 de. 16,58, "955 
Salts 197,043 | 72,87,786 | 83,241 270,543 
Sugar. a Mos 405  60,85,186 | 74,435 3,08,415 
Stone and lime --| 508,532 | 13,40,560 41,237 2,19,860 
Timber ..  ..| 628,635! 19,837,488, 98,300 1,51,171 
Tobacco .. ..| 141,203 | 13,41,253 , «13,596 ——1,98,427 





The total working expenses were 10,37,74,007 
rupees, equal to a trifle over two rupees per train 
mile, and the percentage of expenses to the gross 
earnings was 50.64 per cent. The highest was 240 
per cent. on a State railway worked by the State, 
showing a loss of 140l. for every 1001. of gross 
earning. In this instance the cost per train-mile 
was 1.42 R. ; but the line is 2 ft. 6 in. gauge, and the 
mean length worked was only 7.50 miles. The 
East Indian spent only 35.53 per cent. of the gross 
earnings, the Bengal-Nagpur 80.98, the Indian 
Midland 81.36, Oudh and Rohilkhand 44.24, the 
Eastern Bengal 44.60, Bengal Central 44.60, and of 
the guaranteed companies the Great Indian Penin- 
sula spent 51.42 per cent. of gross earnings., Bom- 
bay-Baroda 42.44 per cent., Madras 58.97 per cent., 
and South Indian 70.11 per cent. The native lines 
averaged about 60 per cent. ; and over the whole 
country the average was 50.64 per cent. We show 
the proportion of expenses to gross earnings under 
the respective heads in the annexed Table : 


Percentage of Expenses to Gross Earnings. 


°% jE 











aa | 1889-90. 1888-89, 
| per cent, per cent 
Maintenance of way works and) 

stations a ee --| 14.65 14.12 
Locomotive... ee ee --| 16.29 16.15 
Carriage and = ae ae we 4,53 4,35 
Traffic .. se i oe 7.86 7.98 
General .. ; 5,20 5.26 
Steamboat re “ a 0.49 0,52 
Specialand mixed 4.0 1. t. 1.56 1,58 





The working expenses per train-mile were lowest 
in the case of standard gauge lines on the Oudh 
and Rohilkhand, being 1.54 rupees and 1.87 rupees 
on the Eastern Bengal, 1.93 rupees on the East 
Indian ; the average was 2.30 rupees, or about 
4s. 7d., but Bengal and Nagpur spent 3.17 rupees 

er train-mile. In the case of metre-gauge the 
owest was 1.45 rupees on the Rajputana, and the 
average was rather under 2 rupees, or 4s. The 
lowest average cost of haulage on standard gauge 
per passenger per mile was .78 pie (12 pies equal to 
1.4d.) on the East Indian Railway, and the sum 
received for this was 34 times the amount, or 2.69. 
Only in two cases—the Bengal-Nagpur. and the 
Indian Midland—was the cost of haulage over 2 
pies, being 2.50 and 2.20 respectively, and they 
almost absorbed the passenger payments. On 
metre-gauge the lowest were the Tirhoot and 
Rajputana- -Malwa, in which cases the cost was 
respectively .7 and .75 pie and the receipts per 
passenger per mile 1.86 and 2.13. In one case 
only was the cost over 1.50 pie. The lowest 
average cost of hauling 1 ton of goods one mile 
was 2.14 pies on the East Indian Railway standard 
gauge, and 3.24 pies on the Bengal and North- 
Western Railway metre gauge, the average sums 
received on these lines for doing this work being 
5.68 and 5.62 pies respectively. 

As to fuel consumption the English coal used last 
year, totalling 224,776 tons, shows a falling off of 
nearly 7000 tons, as compared with the previous 
year, and there is a corresponding gain in the case 
of Indian coal, totalling 582,147 tons. Of coke 
there was used 13,093 tons, increase 600 tons; of 
patent fuel, 24,560 tons, decrease 3300 tons ; and of 
wood, 331,617 tons, increase 9400 tons. The cost 
varies very considerably, and is due in great mea- 
sure to the distance the fuel has to becarried. The 
East Indian, for instance, consumed 195,549 tons 
of Bengal coal, paying barely 4s. a ton, so that the 
consumption per train-mile, 51.98 lb., was equal to 
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0.73 annas, or about 1d., which is the best result of 
all Indian railways. The Oudh, on the other hand, 
also burned Bengal coal, over 41,000 tons, paying 
nearly 18s. a ton, and although the consumption 
was only 42.81 Ib. per train-mile, the cost was 33d. 
The Eastern Bengal got the same coal for about 
10s., and with a consumption of 42.65 lb. per 
train-mile, the cost was rather over 2d. The Tirhoot 
paid more but burned less, and the cost per train- 
mile was the same. The highest price paid for fuel 
was in the case of a native Stateline, which burned 
Cardiff and West Hartley coal, and a small per- 
centage of wood, the cost being nearly 3/. per ton, 
with 2s. foreign exchange, or about 2/. current 
exchange ; but as they only burned 21.65 Ib. per 
train-mile, the best result of all lines, the cost per 
train-mile was not much above the average, being 
63d. The large guaranteed companies generally 
used English coal and got equally good results, 
although they were required to pay from 30s. to 2I. 
per ton. The highest consumption per train-mile 
was 108.94 lb., principally of wood, and the cost was 
nearly 6d. The highest in coal consumption was 
69.17 lb., principally Warora coal, and the cost 
was about 6d. Bengal seems the best of the native 
coals for steam using; but where the distance is 
great between the railway and coalfield the cost is 
great, and in many cases English coals give results 
which are equally good financially. 

The next item of expense is carriages and wagons 
and one or two figures on this score may be 
interesting : 


1889. 





| 
—_ | 1890. | 

ae ee 
Locomotives ots 3,662 3,528 
First-class carriages .. 781 752 
Second = 849 816 
Third me 360 388 
Fourth a sta is 5,937 | 5,633 
Composite aa ‘aa A a 738 | 654 
Total carriages .. 8,665 | 8,243 
Mixed coaching vehicles 1,275 | 1,212 
Goods vehicles .. ‘ 66,065 63,609 
Brake vans 2,896 | 2,763 


The traftic expenses doubtless include wages. The 
number of persons employed was 238,217, of whom 
227,923 were natives, or 95.68 per cent. of the total, 
a decrease of 2.31 per cent.; 5525 are set. down as 
East Indians, an increase of 1.41 per cent. ; and 4767 
as Europeans, an increase of 2.03 per cent. The 
difference in the case of Kast Indians is largely due 
to the completion of a change of gauge on the Ben- 
gal-Nagpur line, on which work a great many natives 
were employed in 1888. 

The number of accidents on the Indian railways 
was considerably larger in 1889 than in the previous 
year. In 1888 there were five passengers killed 
and 37 injured from causes beyond their own con- 
trol. In 1889 the number killed was 34; the 
number injured 167. The great accident of the 
year was on the Eastern Bengal State Railway, 
when an up mixed train was caught in a tornado on 
a bridge and was blown off the line; nearly the 
whole train was thrown from the rails; ten of the 
vehicles fell into the stream below, and 19 on to 
the embankment. This accident accounts for seven 
passengers killed, and for 80 more or less injured. 
Of casualties to servants in the train we are told 
nothing, but since the engine and tender and the 
rear brake van did not leave the line, it may be 
assumed that the servants escaped. The total 
number of sufferers by accident during 1889 was 
1024, as against 852 in 1888. More than half of 
these come under the headings of ‘‘ trespassers and 
suicides” and of railway servants injured from their 
‘*own misconduct or want of caution.” 





WILLIAM SYMINGTON. 

Tr will probably always be a disputed point as to 
who was the true inventor of steamboat propulsion, 
and the verdict will ever be more or less swayed 
by national prejudices. Apparently, Papin has 
the best claim to priority in this matter, though as 
his boat was wrecked by some infuriated watermen 
who, in quite the new unionist spirit, objected to 
any competition from outsiders, our information 
as to the details of this boat is very incomplete. 
Jonathan Hulls, an Englishman, was the next to 
tackle the problem, and in 1736, invented a stern- 
wheel boat driven by a Newcomen engine. The 
Americaus long based their claims to the invention 
of Fulton, but have latterly seen that this con- 
tention is quite untenable, and have fallen back 
on some inventions by Evans, patented, if our 





memory as to the claims made serves us rightly, 
in the third quarter of the 18th century, and were 
thus subsequent to Hulls’ invention. Whether 
Evans actually built a successful steamboat, or 
whether, as in the case of so many other inventions, 
his claims are based solely on amere paper invention, 
we cannot say. At any rate his work had no practical 
results, and the first steps which have led in an 
almost perfectly continuous manner to the magnifi- 
cent steam fleets of the present day were taken by 
William Symington in 1788. 

William Symington was born at Leadhills, 
Lanarkshire, Scotland, and was originally intended 
for the Church. His natural bent, however, 
was towards mechanics, and the intentions of his 
parents were accordingly abandoned. Before 
coming of age he had already turned his attention 
to the propulsion of carriages on the common roads 
by means of steam, and in 1786 he constructed 
a model steam coach which was exhibited to many of 
the scientific men of Edinburgh, who much admired 
its originality, and advised that the young inventor 
should be sent to Edinburgh University to study 
physics. The chief peculiarity of the engine was 
the method by which the reciprocating motion of 
the piston was converted into a rotary one. This 
was done by means of a ratchet wheel, and it is 
interesting to note that the same plan has quite 
recently been resurrected in America and probably 
patented, for driving the fans of small portable 
forges. This problem of converting a reciprocating 
into a rotary motion seems to have had a special 
charm for inventors, as witness Murdoch’s sun-and- 
planet motion and many other similar devices. In 
the early days this probably arose from the fact 
that the crank as applied to steam-engines had been 
stolen from Watt and patented. Watt himself did 
not consider the device a patentable matter from its 
antiquity, as it had been used for ages for driving 
foot-lathes, but did not dispute the patent. At a 
later date, when the patent expired, many inven- 
tors have devised substitutes for it from sheer 
ignorance, believing that its use entailed a loss of 
power, and this fallacy still has vitality. 

Returning to Symington, his model was examined 
at Edinburgh by a Mr. Miller, of Dalswinton, a 
wealthy banker, who had had spent considerable 
sums in endeavouring to improve the methods of 
propelling canal boats, and tried the plan of driving 
paddle wheels by means of a capstan turned by man 
power. This device had not been successful from 
the insufficiency of the power thus available, so 
Symington suggested that Mr. Miller should try 
one of his engines and see whether more satisfac- 
tory results could not then be obtained. Mr. 
Miller took up the idea, and Symington accord- 
ingly, though after many months’ delay, completed 
his first steam boat, which was successfully tried on 
a piece of water near Dalswinton House. This 
boat was 25 ft. long by 7 ft. broad and was driven 
by paddles. This favourable result induced Mr. 
Miller to order a larger boat, which was com- 
pleted in 1789, and was propelled along the Forth 
and Clyde Canal at a speed of upwards of five miles 
an hour. 

In spite of the success of this boat, however, 
Mr. Miller suddenly retired from the whole busi- 
ness, and it was not till the year 1800 that Syming- 
ton had another chance to try his hand at steam 
navigation. In the summer of that year he met 
Lord Dundas, who requested him to prepare de- 
signs for a vessel to be used as a tug on the Forth 
and Clyde Canal, of which he was a large proprietor. 
Symington accordingly commenced experimenting 
afresh, and in 1801 launched the first Charlotte 
Dundas, on board of which Fulton was conveyed 
several miles along the canal during the same year. 
Towards the end of the same year Symington made 
an important improvement by connecting the cross- 
head of the piston direct to the crank, which he 
had now adopted in place of his original ratchet 
gear, and this with several other improvements 
was embodied in the Charlotte Dundas the second, 
which was built in the years 1802-3. The Charlotte 
Dundas was 56 ft. long by 18 ft. beam by 8 ft. 
deep. There was a cavity in the stern and in the 
middle of the breadth of the boat which measured 
12 ft. by 4 ft. and in this the paddle was placed. 
The engine had a horizontal cylinder 22 in. in 
diameter by 4 ft. stroke, and was rated at 10 
horse-power. As before stated, the engine was 
direct-acting, thus doing away with the previous 
complication of ratchet and chains. The air-pump 
was vertical, worked by a bell-crank. This boat 
was probably the first successful tug, as it towed 





two 70-ton vessels against a strong head wind a 
distance of nineteen and a half miles in six hours. 
Just at this moment when Symington had really 
solved the question of steam navigation, as the de- 
tails of his machinery had then been brought to a 
high state of perfection, his hopes were dashed to the 
ground by the refusal of the Canal Trustees to 
allow the boat to be used, for fear of its damaging 
the banks, and his boat was accordingly laid up. A 
model of the boat was, however, made, and shown 
to the Duke of Bridgewater on the suggestion of 
Lord Dundas, with the result that Symington 
received an order for eight boats, but before these 
were fairly commenced, the death of the duke again 
threw Symington on his own resources. This proved 
to be his last attempt at improving the steam- 
boat, and the disappointment weighed so much on 
his mind that he was incapable of good work after- 
wards, and during the latter years of his life was 
supported by the members of his family. Many 
attempts were made to obtain a pension for him 
from the Government, and a verbal promise was 
made that he should receive 50]. per annum, but 
after one year this was stopped, probably by an 
ancestor of the same economically minded Treasury 
clerk, to whom Sir Bartle Frere has attributed 
the loss of the Transvaal, and Symington, as stated 
above, had to rely on other resources. 

Last year being the centenary of Symington’s 
early experiments, a movement was started to 
erect a memorial to Symington, and an influential 
committee with Mr. H. Adolph Salvesen and 
Mr. Hugh McPherson as joint secretaries, being 
appointed to carry out the arrangements, a sub- 
stantial sum was raised by subscription. With 
this, a handsome marble bust of Symington has 
been produced (Mr. D. W. Stevenson, R.S.A., 
being the sculptor), which was exhibited in the 
Sculpture Gallery of the Edinburgh Exhibition, 
before being removed to the Edinburgh Museum 
of Science and Arts. Here it has been placed on a 
marble pedestal suitably inscribed, and the statue 
was unveiled by Sir William Thomson last Fri- 
day in presence of a large and influential gathering ; 
thus, as in so many other cases in the history of 
Britain, the son, to whom his country has refused 
the means of living, is honoured by her in death. 





THE IRON AND STEEL INSTITUTE 
IN AMERICA. 
A Vistror’s IMPRESSION oF AMERICAN RatLways. 


THERE is no more interesting study to the 
foreigner who visits the United States for the first 
time, than the methods whereby the vast system of 
railway communication has grown up, is adminis- 
tered, and has developed its business. There is 
nothing, moreover, of which the Americans are 
more proud than they are of their railway system. 
This fact is probably only the natural outcome of 
the enormous extent and the consequently excep- 
tional necessities of the country ; but it is in any 
event a remarkable fact that since the period of the 
Civil War, which laid upon the American people 
a debt of over 500 millions sterling ; which demo- 
ralised, impoverished, and to some extent depopu- 
lated the South ; which withdrew men from useful 
industries, and caused manufactures and agricul- 
ture alike to stagnate ; which artificially enhanced 
the price of all commodities, and introduced a 
new économic régime ; the American people have 
added 130,000 miles to their then existing rail- 
way system, and have found capital to the extent 
of 1400 millions sterling for that purpose. Not 
only so, but they have adopted that system of 
transportation to the requirements of the country 
in a manner truly marvellous. They have made 
the railways subservient to the development of the 
country, and have not been content that the country 
should be controlled by the railways. Competitive 
lines have been constructed wherever there was 
any appearance of justification for them. The 
initial cost of building the lines has been kept 
down to as low a point as possible, so that the 
roads were not called upon to pay interest as they 
require to do in England on a high capital outlay ; 
new methods of handling freight were introduced, 
whereby the cost of transport was economised, 
and successive reductions of rates came into force 
until the average charges became the lowest 
known for railway transport throughout the 
civilised world. The American railway pro- 
blem is, in truth, well worth study. The first 
matter that appears to press for inquiry in 
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considering the comparative circumstances of the 
railways of the United States is that of how they 
should be built so cheaply. It looks startling and 
inexplicable on the face of it to assert the fact that 
the average cost of American railways has only been 
about one-fourth that of British lines. People 
naturally inquire as to the items that make up the 
difference, and they recollect that, in the United 
States, wages and materials, the two main items in 
the cost of ‘a railway, are fer more costly than in 
this country. It is probable, however, that the 
items of land and preliminary expenses would, in 
the United Kingdom, explain a large part of the 
difference, for whereas the governments of the 
several States have in many cases presented to 
the railway corporations in America not only the 
land that they actually required, but considerable 
tracts besides, which they have since been, or will 
ultimately be, in a position to sell at a hand- 
some profit, the lands required for railway 
purposes in the United Kingdom have been pur- 
chased by the companies at prices generally far in 
excess of its actual worth and often both fancy and 
fabulous. Not only so, but the majority of the 
English lines have been laid down at a time when 
materials of every description were much dearer 
than they have been over the last ten or fifteen 
years, which has been the most active period in 
American railroad construction. 

So much is a matter of common knowledge and 
record. It requires, however, something more 
than this to understand the whole case. Any 
visitor to the United States must have been struck 
with three features in the railway system that are 
by no means common to the United Kingdom-— 
the first, that the gradients are easy, so that tunnels 
and bridges are few ; the second, that there is an 
enormously larger proportion of single line than in 
our own country ; and the third, that the work of 
construction has usually been carried out, and espe- 
cially so in new and comparatively undeveloped 
districts, in a cheap and often flimsy and unsub 
stantial manner. Instead of providing a bridge or 
a tunnel, as the Board of Trade would require them 
to do in the old country, railway companies appear 
to have permission to do things according to their 
own sweet will, which is frequently concerned only 
with having cheap and light work. Often in towns 
of considerable importance, as, for example, at 
Pittsburg and Baltimore, the railway runs parallel 
with, and intersects the public thoroughfares, with- 
out any barriers, and the streets are blocked up for 
hours together with trains of loaded or empty cars, 
round about which the vehicular or pedestrian 
traffic of the streets has to dodge and gyrate at 
serious peril, in order to get along. The trains 
are, of course, required to proceed in such cases at a 
slow pace, and the everlasting clangour of the loco- 
motive bell keeps the otherwise unwary pedestrian 
- on the qui vive, but even so, accidents are numerous, 
far more so than in any European coun:ry in which 
a different system prevails. The American people 
are content to bear with this state of things for a 
time, realising that it is better to have railways at 
any price than not to have them at all; but the 
period is probably not very remote when the price 
will be deemed too high, and when a much larger 
expenditure in the public safety will be forced upon 
the companies there as it has already been on the 
companies here. 

The lower initial cost of the American railways 
has, of course, a good deal to do with the low rates 
at which they carry traffic, but it has not every- 
thing to do with it, and perhaps it has much less to 
do with that result than other considerations to be 
afterwards stated ; at any rate, it is the fact that 
whereas the total expenditure per mile of line 
opened was not more in 1865 than in 1877, the 
average freight rate for the transport of wheat 
between Chicago and New York declined during 
that period from 424 cents to 164 cents per bushel, 
and has since then fallen to about 13 cents. With 
this reduction of rates the lower iritial cost of con- 
struction has little or nothing to de. What has to 
do with the cheapening of transport has been the 
remarkable improvements introduced in the 
methods of handling freight, the substitution of 
large for smaller cars or trucks, whereby a saving 
of deadweight is effected and the use of more efti- 
cient and powerful locomotive engines, whereby the 
load to be hauled has been doubled, tripled, and 
even quadrupled. These were the phenomena that 
chiefly commanded the attention of the men of steel 
aud iton on their recent visit to the United States, 
and these are the matters with which in Great 


Britain our railways will have to reckon on in the 
future. 

There is, however, at the bottom of all thisa 
fundamental difference that dominates and controls 
the whole situation, and that is the fact that in the 
United States’ railways are not a chartered mono- 
poly, as they are in the United Kingdom. In 
America anybody has the power, if he has the 
capital, to lay down a railway anywhere. In the 
United Kingdom, no railway can be built without 
the special sanction of Parliament, which is usually 
difficult and often impossible to obtain. Hence, 
in the United States there is much keener competi- 
tion among the railways themselves than there is 
in the old country. Every railway there is com- 
pelled to quote the lowest rates possible or lose the 
traffic. In Great Britain a railway can ordinarily 
command the traffic, whether its rates be high or 
low, because there is no alternative open to the 
freighter. This enforced competition for traffic in 
the United States has led to a healthy and beneficial 
competition in economy of transport and to the adop- 
tion, in a very large number of cases, of expedients 
and appliances that appear to be below the consider- 
ation of the railways athome. A railway company 
in America struggles for traffic as vigorously as a 
street Arab struggles to sell his ‘‘ spechul,” and the 
freighter, instead of being the creature of circum- 
stances created by a railway board, is really the 
master of the situation. 

The result of all this is a system of low rates 
that has excited the envy and provoked the admi- 
ration of European traders. Of such rates, many 
examples were quoted to the members of the Iron 
and Steel Institute while they made their recent 
trips in the United States. Railways, in point of 
fact, are found adapting themselves so entirely to 
the circumstances of traders that it appears to be in 
America a matter of much less importance than in 
the United Kingdom whether the geographical con- 
ditions are favourable or the reverse. The manufac- 
ture of iron and steel appears to be carried on as suc- 
cessfully at Chicago, at a distance of 540 miles from 
the fuel and of 437 miles from the ores employed, 
as at Birmingham, Alabama, or Chattanooga, Ten- 
nessee, where the minerals are found almost to- 
gether. At Bethlehem, Pa., ore is brought a dis- 
tance of 361 miles, and fuel a distance of 330 miles, 
at an average rate of a little over a farthing per ton 
_ mile, so that the total transport cost of assem- 

dling the materials required to produce a ton of 
pig iron from those distances does not exceed 
4% dols., or, say, 18s. per ton. The facilities 
afforded for the transport of the manufactured 
commodities are equally good. Rails are sent to 
New Orleans from Chicago, a distance of 915 
miles, for 4 dols. per ton, or 0.43d. per ton per 
mile, which is probably a much lower rate than 
was ever heard of in the United Kingdom for 
a similar service. And these, it should be re- 
membered, are gross charges, and are not, as in the 
United Kingdom, merely the basis for a superin- 
cumbent charge for station and service terminals, 
that almost, if it does not sometimes entirely, 
equals the mileage charge, The most marvellous 
thing of all, however, is that the American railways 
charge considerably less than a halfpenny per ton 
per mile for the whole of their traftic, merchandise 
as well as minerals. This is a much lower average 
transportation rate than is to be found in any other 
country, although Germany, with an average three- 
farthing rate, is working steadily down to a simi- 
larly low figure. 

It is the practice of prudent railway administra- 
tions everywhere to do what they can to encourage 
and develop trade, but nowhere is this principle 
carried further, or put into more successful opera- 
tion than in the United States, and especially in 
the Southern, which are in some respects the 
newest States of the Union. The South has all 
the materials, and it has manifested to the fullest 
extent the ambition to become a great iron-pro- 
ducing district. But as its own consumption was 
limited, it was a sine qvd non that easy access 
should be afforded to a larger market than the one 
which lay at its door. Two things, therefore, 
became imperative—the first, that facilities should 
be afforded whereby the South could produce iron 
cheaply ; the second, that iron so produced should 


be easily placed on the largest possible market. 
The railway companies concerned have met both 
conditions in a way that will redound to their own 
credit and the South’s great gain. The actual rates 
charged in the South for the transport of iron ore 





vary from less than a halfpenny per mile for dis- 


tances under 30 miles to less than 0.3d. for dis- 
tances over 100 miles, while for distances of more 
than 150 miles, pig iron is carried from the South at 
the remarkably low rate of a farthing per ton per 
mile. If the South is to secure the position as a 
manufacturing centre that has often been predicted 
for it, much will be due to the fostering and unsel- 
fish policy of the local railway companies. 








SUBMARINE MINES. 
Critique on Major G. S. Clarke’s Second Paper on 
** Submarine Mines in relation to War.” 
By Lieut.-Colonel J. T. Buckn111, late Major R.E. 


In his second lecture‘at the Royal Artillery In- 
stitution on ‘‘Submarine Mines in Relationto War,” 
Major Clarke divides such mines ‘‘ into three cate- 
gories :” («) mines under the electric control of 
observers and fired when a foe is seen to be within 
the striking distance of one or more of them; 
(b) controlled electro-contact mines; (¢) uncon- 
trolled mines. _The success of (a) depends, Major 
Clarke declares, first, on the accuracy with which 
they are laid ; and, second, on the correctness with 
which they are exploded at the right moment. 

It is, however, not quite correct to state that 
these class (a) mines must be laid with any extreme 
accuracy, for it is a simple matter to provide each 
mine with a check line and buoy, whereby its exact 
position can subsequently be found at slack water, 
the observing instrument clamped upon this posi- 
tion, and the reading recorded. 

According to the lecturer ‘‘ the general idea of a 
mine defence appears to be a main mine field, com- 
posed of (a) and (b), with advanced guards of («) or 
(b), or possibly both, and reserves of (a) and (b). 
Class (c) would seldom be employed, except to block 
an enemy's port.” ‘*Through the whole mine 
defence is to run a friendly channel defended . . . 
entirely by («).” 

This is not by any means an accurate description 
of a mine defence. Of course the mines should be 
so disposed that they form obstructions tending to 
keep the vessels of a foe under the artillery fire of 
the shore batteries, and consequently the mines 
should, for the most part, be moored near to the 
artillery block. 

But ‘‘a main mine field,” which takes the form 
of a mine block with a channel for friends running 
through it, is seldom, if ever, required ; it being 
preferable to scatter the mines irregularly and 
thus to offer a foe a number of unknown shoals 
with something worse than rocks to run upon. 

By ‘‘advanced guards” Major Clarke appears to 
consider that mines should protect mines, but mining 
experts generally agree in preferring protection by 
artillery. As to Major Clarke’s ‘‘ reserves” of mines, 
I never before heard this word applied to planted 
mines, and Ido not know what it means. Major 
Clarke continues, ‘‘ as there are several variants. .. 
ineachclass. . . a defence is susceptible of an infinity 
of forms. . . .; and, as there are no data whatever 
which enable the real requirements of a port or 
channel to be gauged, the scale adopted must largely 
depend upon fancy.” This is really an unfair 
view. The data ve mines are as well known as the 
data re modern forts, guns, and ships themselves ; 
and if officers can lay down the defence plan of a 
port or channel for the artillery and its acces- 
sories, without trusting to ‘‘fancy,” they can 
equally do so for the mine defences. The same 
questions must be formulated in either case, viz., 
(1) What form is the attack likely to take if made 
at all? (2) What will be the main objective ? 
(3) What resources in personnel, &c., will be avail- 
able for defence? When these questions are faced 
and answered by the authorities, the defence plans 
both for guns and mines can be drawn up in a 
manner that will probably gain the approval of 
intelligent critics. 

Major Clarke then attacks me personally for say- 
ing in my book on ‘‘Mines and Torpedoes” that ‘‘it 
is not prudent to rely upon observation firing at 
greater distances than one sea mile ; the smoke of 
an engagement, or fog, or thick weather, having to 
be reckoned with,” whereas in the same book in 
‘“an ideal defence for Cherbourg... some of the 
observation mines are 13,000 yards from the 
observing stations.” This apparent contradiction 
is easily explained. The first sentence quoted from 
page 80 referred to mines used to block a channel, 
which a foe might attempt to force at full speed, 
and under other conditions the least favourable 





for firing mines or guns accurately by observation. 








m2 RA gh at SS 








ye 


a 








ETE ane One 


eed 


a 


Nov. 28, 1890.] 


ENGINEERING. 


643 








The Cherbourg defence, however (described nearly 
100 pages later), was taken as an example where 
mines might be used to throw obstacles in the way 
of a squadron detailed to bombard a dockyard from 
a position outside the battering range of the forts. 
The example was given in order to prove that anti- 
bombardment mines can be usefully employed 
at longer ranges than usual, the conditions 
being that bombardment is much to be dreaded 
and cannot be prevented by the artillery defence, 
as at Cherbourg, the instance being cited thus: 


‘*On days when the dockyard could be seen at 


bombarding range the masts of the vessels could 
also be seen from the stations through the tele- 
scopes of the observing instruments, and the most 
distant mines could be fired accurately if the 
instruments are well made, fixed, and served.” 
Moreover, in the details given, the mines were 
fired by double observation and with a base 
between the observing stations of no less than 9000 
yards. The example was exceptional—to meet an 
exceptional case—and I think it proved how 
adaptable mines often prove for strengthening 
weak points in a defence, where from local 
peculiarities a correct defence by artillery is difti- 
cult or impossible. Major Clarke next records his 
conclusions in the three classes of mines, and these 
conclusions to him ‘‘ appear to be inevitable.” 
He says, ‘‘ Observation mines, lying on the bottom, 
canbe employed without hindrance to traflic ; but 
their real efficiency in war is somewhat proble- 
matic, which doubtless accounts for their rejection 
by Germany and the United States.” We have 
already seen that when it suits Major Clarke to 
criticise the mining tactics of Germany he can do so 
with much severity. The above sentence is there- 
fore amusing, and especially so when we remember 
that Germany still retains the uncontrolled class of 
mine (which is anathema in Major Clarke’s opinion) 
as their principal store for this service. 

In America the submarine mine has received 
great attention, and the courteous but crushing 
reply to Major Clarke by General Abbot, recently 
published in the Royal Engineer’s Journal for 
October, should make him consider whether after 
all it is advisable to quote American practice and 
opinion on the subject he has raised. Certainly, 
General Abbot, who is perhaps the first authority 
on sea mining, finds himself compelled to differ 
with Major Clarke on most of his more important 
conclusions. Now the reason the United States 
do not employ ground mines is this: Their officers 
have elaborated a system whereby the mines in a 
group can be fired simultaneously by observation, 
or each mine can be fired singly by contact. They 
love this system because it was born there, and not 
because the ‘‘ real efficiency ” of a ground mine is 
to them at all ‘‘ problematic.” On the contrary, 
they remember the loss of the Commodore Jones. 

Major Clarke continues: ‘*‘ Under exceptionally 
favourable circumstances, no great rise and fall of 
tide, and sufficient height for depression position 
finder, they may prove effective by day... By 
night somewhat doubtful ... In thick weather 
useless.” 

In such a paper one must be thankful for small 
mercies—‘“‘ they may prove effective by day,” —-but 
these remarks appear to be based on the idea that 
an observation mine must be fired by a depression 
instrument, a method which I have done my best 
to prove is a severe handicap to its efficiency, 
because the water line of a vessel is so difficult to 
observe in thick weather by day, or in any weather 
by night, whether the object be illuminated by the 
moon or by the electric light. 

When depression firing is not resorted to, 
accurate results can be obtained so long as a 
funnel or a mast is visible, and, when invisible, 
how is the vessel to be navigated, except on 
the open sea? ‘‘ Contact mines,” Major Clarke 
says, ‘‘should be effective so long as the system 
is simple and workable.” ... ‘‘They admit of 
more rough and ready laying out, and are not so 
dependent on good weather in the first instance, 
but are more liable to disturbance when laid.” No 
one except a British sub-miner fresh from Chat- 
ham can fail to agree that everything connected 
with mining should be ‘‘simple and workable,” 
but it is quite incorrect to suppose that controlled 
contact mines are more readily laid. On the con- 
trary, contact mines are by far the most difficult to 
lay satisfactorily, except in those situations where 
the bottom is very flat, a condition but seldom met 
with. In the majority of places it is most difficult 
to lay these mines so that they are at the correct 





submersion when laid, and to attain this indis- 
pensable result it is necessary in the first place to 
make a most accurate survey of the area to be 
mined, and, secondly, to lay each mine with much 
greater precision than is required in laying ground 
mines to be fired by observation. The latter can 
be roughly laid if a check buoy be attached ; the 
former cannot. 

Major Clarke adds, ‘‘ there is no experience to 
show whether they” (contact mines) ‘‘could be em- 
ployed in a channel wherethere is heavy traffic.” But 
Iam not aware that it is ever intended to apply 
them in such channels. They are prcetcets to 
flank such channels, and there is no greater difli- 
culty for the man who controls them distinguishing 
between friend and foe than another and similar 
individual who is detailed to fire a gun. The 
‘*iron nerve” business, and the ‘‘ knowledge . 
beyond a doubt,” is as necessary in the one case as 
in the other. 

Major Clarke then tackles the ‘‘ uncontrolled 
mines,” and here no British miner will probably 
disagree with him. 

He then says, very truly, that before a mine de- 
fence is decided upon certain important questions 
should be answered. (1) ‘‘Are mines required at 
all?” (2) ‘‘What is the minimum defence neces- 
sary?” (3) ‘‘Do local conditions permit..... 
observation mines.” (4) ‘*Can_ electro-contact 
mines be employed without entailing any hindrance 
or delay whatever upon navigation.” 

The reply to (1) if made by Major Clarke would 
be in the negative, if he really means all he says in 
his two lectures; but inasmuch as he adds the 
questions (2), (3), (4), he evidently considers that 
some may reply to (1) in the affirmative when ques- 
tioned with regard to many of our ports and har- 
bours. The reply to (1) by others whose opinions 
are not likely to be warped from personal motives, 
may here be usefully given. Admiral P. H.Colomb, 
in summing up the discussion on Colonel Walford’s 
paper on ‘‘ The Tactics of Coast Defence,” read at 
the R.U.S.I. last January, said: ‘‘The chief attack 
so far as the Navy knows, . . . . must be a land and 
not a sea attack; and I think it has become more 
certain that that would be so, since the introduction 
of submarine mines. A submarine mine is such a 
disturbing element that ships proper will give them 
a very wide berth. It must be for some very great 
advantage indeed that ships will run the risk of 
getting amongst a mine field.” 

Admiral R. C. Mayne, in his paper on ‘‘ The 
Naval Manceuvres,” read at the R.U.S.I. last 
February, said: ‘‘ Our arsenals and coaling stations 
must also be secured against possible attack, and 
the mode of effecting this is not by indiscriminate 
and costly fortifications, but by mines, movable 
batteries, and torpedo craft.” Captain H. F. 
Cleveland, R.N., in his recent naval prize essay, 
said: ‘‘ Arsenals and repairing yards must be pro- 
tected by passive obstructions supplemented by gun 
and torpedo boats; ... we must always be pre- 
pared for a temporary check, and even conceive a 
‘rush’ upon our vital points as a_ possibility. 
Permanent sea defences, consisting of forts (on the 
sea front) and submarine mines, are the most trust- 
worthy.” Again, ‘‘The most economical mode of 
defence ” for coaling stations is considered by the 
same author to be ‘‘ movable batteries and mine 
fields supplemented by gun and torpedo boats, the 
field being covered by a battery of quick-firing 
guns,” and a similar defence is recommended for 
“‘ commercial depéts.” 

Lieutenant E. E. Bradford, R.N., in his recent 
naval essay said: ‘* No reference has been made to 
the use of mines in the defence of ports and rivers. 
Literally speaking, they are, of course, part of a 
maritime defence, and, as such, it may be thought 
that the arrangements should be under the control 
of the naval authorities ; there are, however, valid 
objections to its being so.” 

As regards (2) Major Clarke’s second question, 
it is equally necessary when considering the 
artillery defence, and (3) and (4) which should 
settle the type of mine for any given locality are as 
easily replied to, without extensive experiments, 
as the best type of gun and of mounting to employ 
in the same defences. 

The obstruction to traffic which the lecturer so 
urgently deprecates is likely enough to occur from 
other causes directly England becomes engaged in 
a war of such magnitude and danger as to warrant 
the laying of her sea mines. And why at such a 
time ‘‘the quick entry of vessels into port” should 
be considered ‘‘ essential,” is not obvious—blockade 





running being a very improbable contingency in 
connection with a country possessing numerous 
harbours and—a fleet. 

The few minutes lost by going half-speed through 
mined waters cannot be looked upon as important 
in comparison with the other matters at stake 
during war with a naval power or combination of 
powers. Moreover, vessels are now compelled at 
the majority of our ports to take pilots on board, 
who navigate them to their destination. These 
pilots would of course be informed as to the man- 
ner in which they should navigate. It would not 
be necessary to tell them the precise ition of 
the mines, if laid. If not laid, the pilots might 
nevertheless be told to navigate carefully or tortu- 
ously in certain areas, thereby conveying erroneous 
ideas to the crews, and therefore in due time to the 


.|foe. The lecturer suggests that experiments should 


be carried out to determine whether the ‘* friendly 
channel” system of managing mines in a mine field 
can be practically worked without damaging com- 
merce, and he must tberefore be unaware that 
experiments bearing on the question have already 
been made. An ironclad has been drifted across 
a mine field full of electro-contact mines, and 
has also been driven at full speed across the 
same mine field without the smallest damage to 
the ship or her gear. But a ‘‘ friendly channel” 
is not mined with buoyant mines which the hull of 
a passing vessel can strike, but with ground mines 
or with mines so far submerged that they can never 
be struck by passing vessels. It is, therefore, 
certain that this system is practically workable with- 
out ‘‘ entailing hindrance or delay,” and that vessels 
could be navigated vid the ‘friendly channel” 
flanked by contact mines more readily than through 
channels flanked by natural obstructions like those 
say at Bermuda. In the one case any errors in 
navigation would, at the worst, damage the moorings 
of one or two mines; in the other case the vessel 
herself might get ashore and be damaged, or 
delayed. 

The tone adopted by Major Clarke in the para- 
graph on this detail, implies that the matter has 
not been examined by experts with any exercise of 
common sense, or even ordinary intelligence, and 
this tone pervades nearly the whole of his two 
lectures. 

(To be continued.) 





NOTES. 
Tue Srpertan Ralrtroap. 

Tue Russians are making progress, if slowly, 
with their Siberian railroad. The section from 
Ufa to Zlataoust, 200 miles long, has just been 
opened, and in the spring the line will be carried 
eastward of the present terminus. Together with 
the railway from Samara to Ufa, opened two years 
ago, the amount of line now completed just exceeds 
500 miles. Of this, 300 miles, from Samara, on 
the River Volga, to Ufa, at the foot of the Ural 
Mountains, are situated in Europe, leaving only a 
balance of 200 in Siberia itself. No particular 
progress having been made yet with the Pacitic 
extremity of line from Vladivostock, it cannot be 
said that the Russians are pushing on very fast 
with the enterprise, but it must be borne in mind 
that the mapping of the entire route is only now 
completed, and some deliberation is needed at the 
Ministries of Finance and Railways before rushing 
on with a work a expenditure of nearly 
30 millions sterling. The Russian Government seems 
to have definitely decided to build the line itself—it 
has never wavered from this policy since it took up 
the scheme four years ago ; but there would appear 
to be some differences of opinion as to whether the 
sum should be raised bya series of internal loans, or 
by two foreign loans of 15 millions sterling apiece. 
No doubt this point will be settled on the return of 
the Ministerof Finance, Vishnigradsky, from Central 
Asia. In the present condition of Russian credit, 
very little difficulty would be experienced in raising 
the sum required. The Zlataoust Railway has 
been constructed by the Government itself, at a 
cost of 60001, a mile, which includes rails and roll- 
ing stock. The materials have been entirely Rus 
sian, and no foreigner has been allowed to be em- 
ployed on the undertaking. 


Tue Late Mr. BERNARD WAYMOUTH, OF 
Lioyn’s. 

The sudden death of Mr. Bernard Waymouth, 
secretary of Lloyd’s, on Tuesday, while addressing 
one of the committees, will be deeply regretted be 
all whose business brought them in contact wi 
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White Lion-court, for, while consistently in favour 
of strict observance of Lloyd’s rules, he had such 
mental strength and shrewdness, combined with an 
intimate practical knowledge of marine construc- 
tion, as to appreciate the advantages of departures. 
For thirty-six years he has been associated with 
the now famous Registry, having entered the ser- 
vices in 1854, when thirty years of age, asa surveyor, 
after graduating in one of the Royal Dockyards, 
and subsequently in a private shipbuilding yard. 
About the time when Waymouth became associated 
with Lloyd’s they were competing with the rival 
establishment at Liverpool. In the sixties they 
were hard pressed, and it needed all the energy and 
enterprise of those at the head of affairs to assert 
the position of Lloyd’s. A new scheme for regu- 
lating the scantlings of iron ships by means of 
numerals instead of tonnage was proposed by 
Waymouth, and although stoutly opposed by the 
other surveyors, was ultimately adopted, and not 
only helped towards the later success of Lloyd’s, 
but placed its originator in a most creditable posi- 
tion. In 1873 he was elected to the secretaryship 
and discharged the duties most efficiently and with 
uniform courtesy to all clients. To his efforts are 
due the credit of several improvements in the now 
stupendous compilation known as Lloyd’s Register 
Book. He helped forward the scheme whereby 
the outports—Clyde, Tyne, &c.—secured represen- 
tation, assisted in bringing about the amalgamation 
of the Liverpool Society with Lloyd’s, and in in- 
troducing the pension fund for the benefit of the 
officers of the society, and their widows and 
orphans. He was a member on the Royal Com- 
mission on tonnage, and on that of the loss of 
H.M.S. Atalanta, and was a vice-president of the 
Institution of Naval Architects. 


THE STRENGTH OF HicH EXxPLosIvEs. 

Lieutenant Willoughby Walke, instructor in 
charge of the United States Artillery School labo- 
ratory, has recently made a series of experiments 
with the object of determining the strength of 
various newly invented or patented explosives. 
The composition of these new explosives differs 
much, but they have all one feature in common, 
viz., that their inventors all claim that their product 
is as powerful as dynamite. The principal difficulty 
in arranging the experiments was to decide in what 
way the strength of the explosives should be 
tested, as no method yet invented can be considered 
entirely satisfactory. Finally, Lieutenant Walke 
decided to use the Quinan pressure gauge. The 
instrument used consisted of a heavy block of 
wood upon which was bolted a cast-iron block. In 
this block four wrought-iron guides were twisted 
around the circumference of acircle 4in. in diameter, 
and were connected by a ring at their outer ends, 
a steel plate was let into the block and was flush 
with its upper surface. The piston, which rested 
on a plug of lead, was of tempered steel 4 in. in 
diameter and 5 in. long, and moved freely between 
the guides. It che, 12} lb. On the top of this 
piston was a D spes: ic cavity to hold the charge of 
explosive. The shot, made of tempered steel, was 
4 in. in diameter and 10 in. long, weighing 
44 lb. It was bored down its centre to receive 
a capped fuze. To operate the instrument a 
plug or cylinder of lead was placed on the 
steel plate and the piston lowered gently down on 
it. The charge of explosive being placed in the 
cavity, the shot was gently lowered upon the piston. 
On firing the charge the shot is thrown out and the 
piston forced down on the lead plug, which it com- 
presses, the amount of compression being a measure 
of the strength of the explosive. Twenty-seven ex- 
plosives in all being tried, the results were compared 
with those obtained with a sample of nitro-glycerine, 
the strength of which was reckoned as 100. The 
results placed explosive gelatine and _ hellhoftite 
first with a strength of 106.17. Gun-cotton and 
dynamite had each a strength of over 80 ; emmen- 
site, a new American explosive, one of nearly 78 ; 
bellite one of 65.70; and melenite, the famous 
French explosive, which is not nearly so safe to 
handle as bellite, had a strength of only 50.82. 
The above figures are of course not absolute, but 
they at any rate show the order in which the various 
explosives come. 








HORIZONTAL TRIPLE-EXPANSION 
ENGINE. 

We illustrate on page 636 a triple-compound hori- 
zontal engine constructed by Messrs. Tangyes Limited, 
Cornwall Works, Birmingham. The cylinders are 
respectively 8 in., 1]}in., and 164in. in diameter 





by 18 in, stroke, and drive cranks set at angles of 
120 deg. The cut-off to the high-pressure cylinder is 
controlled automatically by the Tangye-Johnson ex- 
pansion gear direct from the governor ; the cut-off to 
the intermediate and low-pressure cylinders is not 
variable, ordinary Trick-ported valves being used. All 
the bearings and wearing surfaces are of liberal pro- 
portions ; the main and crank-pin bearings are lined 
with antifriction metal. As this type of engine is often 
required to run continuously for hours without stop- 
ping, the oiling arrangements for all the moving parts 
are suitable for these conditions. One of these engines 
was tested at the Cornwall Works in March, 1889, 
making several continuous runs of three to five hours ; 
diagrams were taken at frequent intervals, and the 
feed water carefully ctl The temporary boiler 
then used was rather small, and the fire had therefore 
to be forced, so that no coal record was kept. The 
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combined diagrams published herewith are plotted out 
from the mean of three diagrams taken upon a five 
hours’ run. These were selected as fairly representa- 
tive of the series. 

The results work out to 18.6 lb. of water per indi- 
cated horse-power per hour when indicating 96.8 
horse-power and running 141 revolutions per minute. 
The load was applied to two friction brake wheels 
7 ft. 6in. in diameter by 12 in. wide, one on either 
side of the engine. The rims of these wheels were 
made with internal flanges, and were kept cool by 
water. 

When desired, these engines are placed under loco- 
motive boilers constructed for a working pressure of 
165 lb. per square inch ; the smokebox resting upon a 

edestal fitted to the cylinders and the ashpit being 
Dolted between the channel irons, which are prolonged 
beyond the crankshaft bearing. 

A Tangye duplex boiler feeder, supplying the boiler, 
is fitted to the ashpit casting alongside the firebox, in 
order to leave free access to one side of the engine. 
One end of the crankshaft is lengthened ; a single 
large flywheel and an outer bearing are supplied. The 
even distribution of power whichis attainable with this 
class of engine, and its steady running at high speeds, 
commend it for extensive use where these qualities are 
of importance. 


THE VIBRATORY MOVEMENTS OF 
LOCOMOTIVES. 

At the third ordinary meeting of the session of the 
Institution of Civil Engineers, held on November 25, Sir 
John Coode, K.C.M.G., President, in the chair, the paper 
read ,was on the ‘‘ Vibratory Movements of Locomotives, 
and on Timing Trains and Testing Railway Tracks,” by 
John Milne, F.R.S., and John McDonald. This was an 
account of certain instruments which had been designed 
to register the oscillations and vibrations of trains, so as 
to give an automatic record of the run, and information 
as to the condition of the track. These instruments were 
modified ‘forms of seismographs, the ordinary earthquake 
instruments being affected so much by the suddenness of 
the jolts, and by changes in inclination, as to be unsuit- 
able for this purpose. 

The apparatus for recording vertical movements con- 
sisted of a clock-spring coiled upon an axle, and connected 
with a lever carrying a weight in such a way that when 
the spring was wound the weight was supported by it. 
The result of this combination was, that for up and down 
movements of the apparatus some point in the weight 
remained at rest, and the relative motion of the apparatus 
and the weight was recorded by means of a pointer 
attached to the lever. 

Horizontal vibrations were registered by the movement 
of pointers attached to two pendulums, the planes of 
motion of which were at right angles to each other. The 
simplest form of pendulum was a metallic cylinder, free 
to swing on pivots placed on its upper — The oscilla- 
tions of the pendulum might be controlled by giving a 
certain frictional resistance to the movements of the 
pointers, as, for instance, by increasing the pressure upon 
the writing point Another method of making the vibra- 
tions of the pendulum dead beat, by coupling together 
two pendulums with a sliding joint, was also shown. 











The recording surface might be a drum, covered with 
metallic or ordinary paper and driven by clockwork, the 
pointers being strips of metal, pencils, or pens ; and to 
obtain a record extending over a considerable period a 
long band of paper rolled on a drum, as in the Gray-Milne 
seismograph, was pulled over another drum and wound 
up on a third, driven by its own system of clockwork. 

Reference was made to fifty-eight locomotives now in 
Japan, on which experiments were carried out. In Eng- 
land, diagrams had been taken in carriages running on 
the London and North-Western, the Caledonian, the 
Great Northern, the South-Eastern, and the Metropolitan 
railways; and in America a diagram, the original of 
which was exhibited, was taken, showing the motion of a 
carriage between New York and San Francisco, a distance 
of about 3300 miles. 

As the diagrams produced by the vibration recorder 
were evidently connected with the balancing of the 
engines, details of the weights of reciprocating parts and 
the balance weights were given, together with the equiva- 
lent balance weight, which was determined experimentally 
in the following manner: A pair of wheels, with their 
balance weights and crank pins, were placed on the rails ; 
a large round steel ring was then hung from the crank- 
pin, and from this weights were palace, Be until a balance 
was obtained. This weight hung upon the crank-pin was 
called the equivalent balance weight, and it was found 
that when this weight was nearly equal to that of the 
reciprocating parts—that was to say, when the horizontal 
component of the energy due to the reciprocating parts 
bine alanced—the diagrams for longitudinal motion were 
small, 

Most of the diagrams were taken on locomotives running 
on the line between Tokyo and Yokohama, a distance of 
17? miles, and they showed that there was a relationship 
between the character of the line and the recorded move- 
ments. Soft ground could be distinguished from hard 
ground, and the effects of bridges and culverts were 
recorded, all diagrams on the same line showing the same 
characteristics. 

As an illustration of the use of the instrument, two 
diagrams were shown, taken on different engines running 
over the line from Shinbashi to Yokohama, the paper 
moving at the rate of 1 in. to the minute. It was pointed 
out that as Shinagawa was approached the diagram be- 
came larger. This was explained by the fact that this 
portion of the track rested on the mud of Tokyo Bay, and 
was, therefore, soft and yielding. At the third minute 
after starting a sudden movement of the pointer occurred 
as the _—_ passed one of the culverts, but the cause of 
this jerk had not been determined. The train was seen 
to have left Shinagawa two minutes late, and to have 
stopped at Omori a minute and a half, instead of one 
minute, the schedule time. Between Omori and Kawasaki 
there were irregularities indicating soft places, but the 
most important mark occurred in the second span of the 
40-ft. girders forming the waterway leading up to the 
large bridge at Kawasaki. This mark was found regu- 
larly in all the diagrams, and a staff of workmen who 
knew nothing of the experiments having been sent to 
examine the place, reported that a sleeper on the 
second span of the down track yielded, when a train 

yvassed, twice as much as any of the other sleepers. 
tween Tsurumi and Kanagawa the diagram was 
rather larger, indicating a soft place that required 
attention. Yokohama was reached four minutes late, the 
places where time was lost being easily determined upon 
a close examination of the diagram. 
he record of longitudinal motion was found to show 
most clearly differences in balancing, the size of the dia- 
—_ upon engines which differed only in the balancing 
aving been as 6 to 27. A striking feature in the dia- 
gram of longitudinal motion was that it indicated 
ascents and descents by deviating to the right and left of 
a median line. Curves were marked in a similar manner 
by the portion of the instrument recording transverse 
motion. 2 

The observation that certain locomotives gave a larger 
longitudinal diagram than others suggested that such 
engines were not exerting their power in an economical 
manner. It was found that the engines which had used 
the least coal per mile were those in which the difference 
between the weight of the reciprocating parts and the equi- 
valent balance was small; and, on the contrary, in those 
engines where the difference was large the consumption 
of coal and oil was considerably greater. It occurred to 
the authors that engines yielding different diagrams might 
show a difference in the wear of their tyres. The data 
obtainable were meagre, but they appeared to indicate 
that those engines which gave a small diagram for longi- 
— motion did not wear out their tyres so quickly as 
others, 

The conclusions arrived at by the authors were: 1. The 
vibration recorder might be of value to those who had to 
deal with the management of the traffic, inasmuch as it 
furnished details of the times of stoppage and the speed 
at any part of the run. 2. The instrument might be used 
by those who had to inspect lines. Variations due to 
carelessness on the part of the platelayers were recorded. 
Curves, ascents, wall descents, and even slight variations in 

ading, were indicated ; faults in sleepers, irregular yield- 
ings on bridges, soft portions of the track, and other im- 
perfections, were definitely marked ; and changes in the 
permanent way could be at once detected if such dia- 
grams were taken at intervals. 3. The vibration recorder 
might furnish information of value with regard to the 
manner in which a locomotive should be balanced, the 
vibrations due to this cause being measured by the dia- 
grams for longitudinal and vertical motion. For this pur- 
pose diagrams might be taken on a surface running at the 
rate of lin. per second. In this case each vibration of 
the locomotive was recorded separately, and from these 
diagrams the maximum acceleration of each backward and 
forward motion had been calculated. 
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HARTNELL'SS SWITCHBOARDS FOR THE LEEDS MUNICIPAL BUILDINGS. 


Fig 1 
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WHEN the ‘‘ three wire” system is adopted for the 
lamp mains for electric lighting air of dynamos 
must be kept running to supf-, 4 circuits. If, 
however, only a few lights are required for long 
periods, it is desirable toarrange some means for one 
dynamo to do the work. This may be accomplished 
by first switching off one dynamo and then connecting 
the first and third mains. During this operation the 
lights on one main will be extinguished. To minimise 
this inconvenience the operation must be performed 
very quickly ; at the same time it must be done with 
care, for if the first and third mains were accidentally 
connected before one of the dynamos was completely 
disconnected, there would be a short cireuit through 
both dynamos. 

The main switchboard, illustrated by Fig. 1, com- 
prises the means of making the above-named change 
from two dynamos on the three-wire system, or one 
dynamo on two parallels, without the possibility of 
error or appreciable loss of time. This switchboard 
was constructed for the Leeds County Council by Mr. 
Wilson Hartnell for the electric light station put 
down by the borough engineer for the municipal 
buildings. There are four Edison-Hopkinson slow- 
speed dynamos each driven by a Willans compound 
central valve engine, steam being supplied by two 
boilers, at 140 1b. pressure, constructed by Messrs. 
McLaren, of Leeds. The dynamos are coupled on the 
three-wire system, as two independent pairs with six 
main lamp leads. The central leads may be coupled 
at pleasure. The total current provided for is about 
1500 ampéres, and the extreme difference of potential 
200 volts. 

The switchboard base is of two pieces of slate, the 
switches forming two symmetrical parts and so arranged 
that all the connections are in sight on the front side 
of the board. These connections are composed of 
copper bars 24 in. by 4 in. bolted together as required, 
such connections being also soldered. These bars 
are also bent upwards to form the abutments of the 
bridge. The mains are connected to these bars by 
being soldered into collar bolts made from copper forg- 
ings. The collars rest on the underside of the bars 
and the nuts on the top side. Thus there are no 
screwed connections out of sight (behind the board) 
and the whole circuit is of copper, brass castings being 
dispensed with for this purpose. All the copper used 
is of high conductivity. 

The switches themselves are double-pole with 
quadruple break. Each has a spindle formed in two 
parts insulated from each other, and carrying a 
— and a negative bridge. The bridges are 

ormed of groups of flexible copper plates sepa- 
rated by packing pieces, and bent so that they may be 
pushed between the vertical copper faces of their 
abutments, Each plate is free to bed itself properly, 
the group forming a large and perfect contact. A 
sparking plate is formed by placing one plate on the 
top of the abutment. There aresix plugs which screw 
against the face of the bars; four of these, L L, are to 
short circuit the current meters if desired. The other 
two, K, are to break the otherwise automatically closed 














circuit made between the first and third wires when 
one of a pair of dynamos is switched off. 

Let A and B be the positive and negative mains of a 
dynamo, and C and D those of its fellow dynamo. Also 
let E, F, and G be the corresponding three lamp mains, 
The corresponding letters on one-half the switchboard 
show the terminals to which these mains are respec- 
tively attached. It may be seen that when a pair of 
switches are lifted up that A is bridged to E, B and C 
to F, and D is bridged to G. The relative poten- 
tials in this case would be 200, 100, and 0 volts. 
If the plug K be out, then pulling down either 
switch simply cuts off its dynamo on both poles. 
If, however, there be fewer lamps burning than one 
dynamo can easily manage and it is desired to put 
all the lamps on one dynamo, then the plug K must 
first be inserted. The horizontal bar H is separated 
from the vertical bar J by a circular porcelain insula- 
tor. It may be seen further that if the plug K be in 
place when either switch is completely pulled down 
the upper bridge makes a new circuit connecting E to 
G. In this case if the first switch be pulled off, the 
potentials of the three lamp mains will become 100, 0, 
100, or if the second switch be pulled off 0, 100, 0. 
Whichever switch be off, switching it on again imme- 
diately restores the old potentials 200, 100, 0. The 
current on either lamp main, and therefore on either 
dynamo, may be seen by glancing at the current 
meters. The whole arrangement works well and has 
been found very convenient. 

There is a distributing switch in the Art Gallery. 
The rooms in the Art Gallery have each two inde- 
pendent circuits on the three-wire system. The dis- 
tributing switchboard has a pair of switches for each 
room so arranged that any circuit can be measured, 
or put on either of a pair of dynamos*independently. 
It carries thirty-six three-way switches disposed in 
two rows. Each row is crossed by three bars. The 
upper bar is the measuring bar. The two lower are 
high and low potential bars connected to the main 
lamp leads E, G, before named. The lamp lead F is 
connected to the bar intermediate between the two 
rows of switches. Each switch consists of a spindle, 
with two supports, insulated from the bars. There is 
a spring on the lower support, and a small pin on the 
spindle which turns below the upper support when the 
switch is off. There are two slots, one to the right and 
the other to the left, on the upper support. By turn- 
ing the spindle to the right or to the left it can be 
pushed up, and by a slight twist may be held there by 
the small pin. Obviously by twisting the spindle back 
a little it would be suddenly pushed down by the 
spring. The contacts are made by means of four 
flexible copper brushes to each switch. Each brush 
is secured to a brass termina]. The two lower brushes 
to each switch are respectively connected by fusible 
wires to the high or low potential. The upper brushes 
to the right are connected to their respective circuits 
by means of bolts soldered to the ends of the wires 
to the upper brushes of the measuring bar. To 
switch on, the handle must be turned to the right 
or to the left, and pushed up so as to make a contact 























with right or left brush as desired. A slight move- 
ment to one side, as before named, will secure it. If 
it be desired to measure the current the switch must 
be pushed up higher so as to make contact with the 
measuriug bar and break contact with the current bars. 
Before measuring the current it is necessary to move 
the ammeter switch placed on the top right-hand 
corner, so as to couple the top bar with the proper 
current bar. By a rapid twist on, the lamp circuit can 
be transferred from one dynamo to the other without 
appreciable break in the light. A voltmeter switch 
and voltmeter are placed on the top left-hand side of 
the board. 





DRAKE AND GORHAM’S SAFETY FUZES. 

WE illustrate below an arrangement of safety 
fuzes which has been adopted by Messrs. Drake and 
Gorham, of 2, Prince’s Mansions, Victoria-street, 
London, in many of the installations erected by this 
firm. Our engraving represents five of these fuzes in 
place in a “‘ five-way” box, and a single fuze is shown 





separately below. The main object in view in design- 
ing this box was to render the replacing of a fuze as 
simple a matter as possible, so that a perfect contact 
can be insured, however unskilled may be the labourer 
employed in replacing a fired fuze. The contact pieces 
are stamped from hard rolled brass and are [-shaped 
and form an efficient spring contact. Each terminal 
is provided with a tinned socket for the attachment of 
the main, 
The base of the box is of slate and the fuzes are 
rotected from accidental damage by a glass cover. 
Fach of these fuzes is marked with the current which 
it is intended to carry, and in fixing the boxes the 
current capacity of each circuit is stamped imme- 
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diately above the contact, so that no mistake can arise 
in inserting a new fuze. Messrs. Drake and Gorham 
prefer to use these small branch fuze-boxes in their 
work, rather than to dot single fuzes over different 
parts of the house, as they are thus enabled to almost 
dispense with joints in the circuits. 





INDUSTRIAL NOTES. 

Tue state of the skillel labour market, a3 set forth 
by the Labour Correspondent to the Board of Trade, 
does not show any further decline in the relative 
number of the unemployed, but rather the reverse, 
although as compared with November, 1889, there is 
an increase. The report states that ‘‘ despite the un- 
settled state of the relations between capital and 
labour, the returns for the month of the chief societies 
recording the number of their unemployed members, 
show that the condition of the skilled labour market 
continues to be remarkably good.” As winter ad- 
vances there is usually a falling off in the demand for 
labour, especially in out-door trades, but this tendency 
is not yet apparent, as from the figures sent in fewer 
men are out of work than in last month. In the ship 
building trades there has been a revival, and the in- 
crease of men out of work is insignificant. In the 
various branches of the engineering trades some are 
somewhat slack, while others manifest a considerable 
improvement. The building trades remain steady, 
and have not begun to suffer from the incoming winter 
season. The clothing trades are fairly well off for 
work, but in the textile industries trade is only 
moderate, as the percentage of unemployed shows. 
The manufactured iron ian steel trades are well off 
for work, though the strike of blast furnacemen in 
Scotland has thrown a number on the books of their 
respective societies. The coal trade is remarkably 
brisk, few miners being out of work in any districts. 
The printing trades are experiencing a revival; in 
London the proportion out of work is only 1.8 per 
cent., as compared with 4.8 in the previous month, 
For the month of November the returns are most 
encouraging. 

The total number of societies which have sent in 
reports is 21, representing a total of 236,084 members. 
Of these only 5690 are out of work, whereas 6197 were 
unemployed last month. The relative proportion out 
of work is only 2.41 per cent., as against 2.60 per cent, 
last month. An examination of the figures for the 
last four years shows this remarkable result. The 
average number of unemployed in 1887 was 8.42 per 
cent. ; in 1888 it fell to 5.21 per cent.; in 1889 it 
further fell to 2.26 per cent.; and during the ten 
months of the present year, notwithstanding an increase 
in the last three months, the average number out of 
work stands at 1.9 per cent. The condition of tradeas 
notified by the 21 societies, was 13 ‘‘very good,” 5 
‘* good,” and 3 ‘* moderate.” The number of strikes 
has not diminished, though none have been very 
serious, The total of 97 is recorded for the month. 
Of these 13 were in the iron and steel foundry trades, 
13 in the shipbuilding trades, 10 in coal mining, 9 in 
the cotton industries, 7 in the woollen trades, and 16 
among dock labourers. The others, with one excep- 
tion, were distributed among the lesser industries. 
The dockers still head the list, and there are indica- 
tions of their being likely to doso in the near future. The 
building trades only report four strikes, though these 
comprise several large branches, such as the masons, 
bricklayers, plasterers, carpentersand joiners, painters, 
plumbers, and a large proportion of general labourers. 
Formerly strikes were more numerous in the building 
trades than in most, but they are now fairly well 
organised in several of the chief branches. 





The report of the Boilermakers and Iron Ship- 
builders for November states that the total number of 
members has reached 35,692, an increase of 444 in the 
last quarter. The total income represents a vast 
annual amount; for the last two quarters, under the 
principal heads, the total has been 29,316/. and 
27,596/. respectively. The total balance in hand is 
now 139,047/. The expenditure under the four chief 
heads in the two last quarters were 7798/. and 10,408/. 
respectively. With regard to the state of trade, and 
the future prospects, the report states that, at the 
commencement of the last quarter, shipbuilding pro- 
spects were not bright, as the ordera on hand were 
being rapidly worked off, and bare poles were ob- 
servable in many shipyards. In August a pleasant 
change took place, asa large number of new orders 
were booked by those who could accept them. The 
result has been that all notices of a reduction have been 
withdrawn, and a good winter’s work has been assured. 
The report briefly reviews the past history of the 
society, with its periods of brightest prosperity and 
darkest adversity ; and it points out that the fore- 
sight which provides for all possible contingencies, 
sickness, old age, death, or ‘‘ out of work,” is the best 
criterion of useful citizenship, and it adds: ‘“‘If we 
can only steer clear of any disputes, we hope to add 
considerably to our capital.” It also urges the mem- 
bers to join, if possible, some other benefit society, so 





that in the hour of sickness the home shall be provided 
with such comforts as are needed in the illness, to 
cheer the invalid, and to help to restore him to health, 
as well as provide for the family. The reserve fund 
now reaches 41,000/., and it is intended to increase it 
to 50,000/. ere the close of the present year. 

The general reports of the state of trade is most 
encouraging, work being plentiful in most districts. 
In the Manchester district ‘‘ all firms are fairly well 
off for work, and thereis every prospect of good trade 
in the district for some time to come.” In Liverpool 
and Birkenhead ‘‘ there has been a penny improve- 
ment during the last month, as several new orders for 
vessels have been booked.” But as to this district a 
caution is inserted in the report to the effect that 
platers must not take contracts at prices that do not 
pay them, and then, after doing the best work, leave 
the firms without notice, both to the injury of the 
firms and to their own fellow-workmen. The former 
have to pay a higher price for the unfinished work, 
and the latter do not realise an honest price for the 
work. Two platers are fined for this conduct, or, 
in default of payment, will be expelled. In the Clyde 
district the improvement is well maintained, the total 
tonnage on hand being fairly satisfactory. On the Tyne 
and the Wear the state of trade is satisfactory on the 
whole, but the joiners and shipwrights’ dispute has 
injured employers and employed for a time. In South 
Wales there is high pressure in most cases, steady em- 
ployment in others. In the Dewsbury district an 
advance of 2s. per week has been gained all round. In 
the Lincoln district there is every prospect of good 
trade for some time to come. In the metropolitan 
district trade is moderate, but an improvement is fore- 
casted as soon as the dispute of the holders-up at 
several firms is settled, ‘‘ as there is abundance of 
work.” The apprenticeship question is again exercis- 
ing the society in the Clyde district, both as to lads 
being taken, and as to men being taken on under 
indentures after the age allowed by the society. 





Throughout the Lancashire district the various 
branches of the engineering trades are kept well 
employed. The machine toolmakers, stationary 
engine builders, locomotive builders, and boilermakers 
are reported to be full of work. It is said that in some 
other departments the contracts are running out 
faster than they are being replaced, but at present 
there is no appreciable slackening off in activity in 
any case. Disputes are rare, none of any moment are 
troubling the district. The finished iron market is 
without animation and there is little inquiry for steel 
plates. But neither the blast furnacemen’s strike, nor 
the financial crisisin the metropolis, seems to have had 
any appreciable effect upon prices or upon business, 





In the Sheffield and Rotherham district there 
appears not only to be no falling off in activity, but 
there are signs of increased prosperity. Some dul- 
ness in the market was attributed to the monetary 
crisis, and there was a reluctance to place orders, but 
nothing has occurred to affect industry or employment. 
It seems also that the fear about the M‘Kinley Act 
has passed away, and some large orders from America 
are being booked. Most of the local industries are 
well employed. The file trade is busy and the file- 
cutters are endeavouring to force the advance in con- 
nection with those firms who have not yet conceded 
the rise asked for. This only refers to a few of the 
smaller masters. The white metal trade is improving, 
several large orders having been booked recently, so 
that there is a prospect of an approximation to the 
average of recent years. Orders for steel have 
slackened off, but most firms are well provided for 
some time to come. The district is free from any 
serious disputes in all the branches of trade; in this 
respect Sheffield has greatly improved of late years. 





In the Cleveland district the market seems to have 
been disturbed by the financial crisis more than many 
others. Prices were brought down ; then there was a 
lull; subsequently there was a recovery. In conse- 
quence of the blast furnacemen’s strike some 25,000 
tons of iron have gone to Scotland. The Scottish 
strike is in a certain sense connected with this district, 
as the latter is the head-quarters of the Blast Furnace- 
men’s Association ; but there is little change in the 
condition of things as regards a settlement. The fact 
that Connal’s stock had increased by over 3000 tons 
seems to indicate that the strike is not progressing in 
favour of the men. The Cleveland miners have made 
no further move as yet respecting the eight hours, but 
the matter is being widely discussed by the several 
districts. The dispute as to the hour system at the 
works of Messrs. Bolckow, Vaughan, and Co. has 
settled down, the two systems being worked side by 
side, apparently without friction. 





In Scotland the suspension of work by the blast 
furnacemen is not having the effect anticipated. There 
has been only a trifling decrease in the stock of pig 
iron, the shipments haye not increased. Specula- 
tion has had a blow by the suspension of a firm or an 


operator, and English makers are keenly competing 
in the market. The principal Scotch steelmakers are 
well employed, and fuel is tending downwards in price. 
The position at present is not favourable to those on 
strike, and the change as regards fuel will not be 
welcome to the miners, who had been hoping for a 
further advance in wages. The movement will now 
lag, for a short time at least. 





The affairs at the docks are not in a very satisfac- 
tory state, though up to the present there has been no 
serious dispute. There is, however, a simmering of 
discontent, and the fear is that it will break out 
between the dockers and the stevedores. On more 
than one occasion these two bodies have fallen foul of 
each other, even when apparently working into each 
other’s hands. The question at issue is whether the 
stevedores shall unload, as well as load, the vessels. 
It is rumoured that the contest is ‘‘ promoted” with 
a view of breaking up the Dockers’ Union. This is 
sheer suspicion. It is not unlikely, however, that, 
in view of the costliness of dockers’ work, some of 
the shipowners might prefer to engage the higher 
skilled stevedore to the half-trained docker. But 
should the stevedores finally resolve to unload as well 
as load the vessels, as several of their thirteen 
branches have decided by resolution to do, there re- 
mains the question of removing the cargo after its dis- 
charge. If the dockers refuse then the stevedores will 
take their place, and do the further work. If this 
policy of fighting each other is finally resolved 
upon, both unions will be crippled, vessels will be 
laid up, and trade at the docks will be at a stand- 
still. ‘his is not the only difficulty ; the ‘‘co-opera- 
tive scheme” at the East and West India Docks is 
postponed till January 1, to the dismay of the men ; 
and, further, from the commencement of the new year 
the shipowners will undertake their own work at the 
docks, instead of the dock companies. The situation 
is becoming acute, so much so that in the dead of 
winter we may witness troublous times in connection 
with the shipping trade, and with all dock and river- 
side labour. 


The Cardiff Trades Council have refused to go on the 
Conciliation Board, because, as they allege, bogus 
unionists are to be admitted to representation on the 
Board. It would be useful to know where the bogus 
union begins and ends, many such have of late years 
appeared in connection with labour movements, 








The Railway Workers’ Union, not the Amalgamated 
Society of Railway Servants, have resolved: ‘‘ That 
the union shall remain a fighting one, and shall not be 
encumbered with any sick or accident fund.” <A 
profoundly wise notion to dismiss the commissariat, 
and go into battle with such provisions as can be 
carried in a knapsack. 

The new Railway Workers’ Union claim that since 
it has come into existence, the wages of the men have 
been advanced to the aggregate amount of 360,000/. a 
year. They further claim that they have 183 branches. 
They do not pledge themselves to any exact number 
of members. They are seeking to federate with the 
Amalgamated Society and the Scotch Society, and also 
with the Enginemen’s and Firemen’s Union. It is 
rather astonishing that this one-year old union should 
claim to have done so much, seeing that the two other 
bodies have been making great headway for fourteen 
or fifteen years. But perhaps the latter societies do not 
care who gets the credit so long as the work is done, and 
well done. The railway men are being considered by 
every company, and much progress is being made in 
wages and hours of labour. 





The Northumberland miners are seeking to limit 
still further their working hours—the hewers to seven 
hours from bank to bank ; drawers to ten hours per 
day ; and to discontinue Baff Saturday. A vote will 
be taken on these matters. 

Cardinal Manning declares in favour of fixing wages 
by contract between masters and men, to be made 
publicand revised periodically ; and against legislative 
interference. The fixing of wages mutually is done 
now, admirably done by Wages Boards, in various 
parts of the country. 

Money is still being raised for the Australian strike; 
it is thought that the whole 20,000/. will be obtained. 
The delegate to this country, Mr. Fitzgerald, is 
winning golden opinions as an able, honest, and con- 
scientious worker. He is being féted and introduced 
to all kinds of celebrities in London and elsewhere. 

The eight hours by law is being pressed in all sorts 
of ways, social and political. Those who regard a 
seat in Parliament as the chief end of life, seem pre- 
pared to entertain any question, so long as their seat 
shall be secure. But the other side has not developed 
its energy as yet. When the time comes for decision 
many will find their consciences awakened. 

In view of the possible forcing to the front of an 
Eight Hours Bill, Mr. George Howell has given notice 
of a motion for a return of all Statutes, Acts, Decrees, 
Ordinances, and Proclamations relating to labour from 
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the earliest times down to the date of the Union in 
1801, including those for the regulation of wages, hours 
of labour, prices of work, modes of hiring and discharge 
of workmen and servants, conditions of employment, 
limitation of apprentices, and restrictions as to the 
trade or occupation to be followed, with other par- 
ticulars relating thereto ; and also those relating to 
masters and manufacturers, other than those pertaining 
to revenue purposes ; and further, all those Acts which 
dealt with combinations and free associations. He 
believes that the mere enumeration of such legislation 
and the knowledge of its subsequent failure, will 
help to cure the craze for legislative enactment, now so 
vigorous. 





TUBE-FRAME RAILWAY WAGONS. 


On Tube-Frame Goods Wagons of Light Weight and Large 
Capacity, and their Effect upon the Working Expenses of 
Railways.* 

By Mr. M. R. Jerrerps, of London. 
Communicated through Mr. Henry J. MARTEN. 


THE best construction of railway goods wagons is a 
subject which, up to the present time, seems hardly to 
have received alk the attention it deserves at the hands 
of English engineers and managers. Its consideration 
is of great importance to the problem of cheap and remu- 
nerative transport between producer and consumer, in 
order that the manifold industries of Great Britain may 
keep pace with those of other countries, which are now 
gradually and surely making large inroads into the busi- 
ness of the manufacturing and agricultural communities 
of the United Kingdom. 

Comparing the present build of goods wagons on Eng- 
lish railways with the wagon constructed by George Ste- 
phenson to carry the water tank for his ‘“‘ Rocket” loco- 
motive in 1829, it will be observed that there has been no 
change in — and but little in construction, during 
the sixty years that have since elapsed. Goods wagons, 
such as are still running in this country, are no longer to 
be found in America. Those used in the United States are 
constructed similarly in principle to street vans, but have 
a king bolt or swivel pin at both ends, instead of at the 
front end only, so as to permit of their being turned 
round in their own length, and of their running round 
curves of a radius no greater than the length of the 
wagon ; and they have a four-wheel truck or bogie under 
each swivel bolt, so as to distribute the load, and to take 
up any jolt caused by unevenness of road, without im- 
parting the whole vibration or shock to the body of the 
vehicle and its load. 

There are many ways of building these wagons. Tim- 
ber sole-bars have generally been considered the best, 
prior to the introduction of the tube-frame now to be 
described. Frames made of channel iron or steel have 
been tried, but have been found too rigid ; any shock 
received by them from the road is immediately trans- 
mitted back again to the rails, and the vibration tells on 
the many rivets holding the frame together. With timber 
sole-bars the limit of elasticity is reached at loads of 
about 20 tons, unless the wagon is made too heavy, in 
which case it has too much dead weight in proportion to 
the load it is to carry. In order to meet the requirements 
of modern railway goods traffic, which is being dealt with 
in America at only one-third of what it costs in this coun- 
try, and in order to keep pace with the rapid increase in 
these requirements, by providing increased carrying capa- 
city with diminished dead weight and with economy in re- 
pairs and less frequent renewals, some other material than 
wood is desirable for the construction of the wagons. 
Lightness and simplicity, combined with great strength 
on durability, are what is demanded ; and as iron and 
steel have already been adopted for bridges and ships, so 
must they now be applied to the construction of railway 
wagons. A tube of any size has greater stiffness longi- 
tudinally and at the same time also greater elasticity 
transversely than the same weight of metal in any other 
form; so that at the present time the strongest and 
lightest goods wagons built in America, possessing also 
the greatest elasticity and the largest carrying capacity, 
are the tube-frame wagons forming the subject of the 

resent paper, designed by Messrs. Goodfellow and 

ushman. 

The construction of these wagons is shown in the 
engravings, Figs 1 to 15, pages 648 and 649. Fig. 1 is a 
side elevation, and Fig. 2 a plan of one of the low-sided 
or gondola wagons. 

Body of Wayon.—The body of the wagon, shown 
in Fig. 3, rests upon two transom bolsters B, one at 
each end, which are carried upon two bogie trucks by 
a ball-and-socket joint centred on a king bolt or swivel 
pin, with side bearings permitting ? in. vertical play or 
tilting, that is in. on each side. Each bolster is com- 
posed of two bars of oak, 4in. deep by 7} in. broad and 
7 ft. 8 in. long, and is faced with channel iron along its 
front and back edges. The two bars are fixed together 
by placing one of the channel irons, flanges upwards, 
across two blocks or horses, and laying therein the cham- 
fered edge of one of the bars, upon which the truss-rod 
R is then laid in the grooves made for it, Fig. 6. Upon 
this is now placed the other bar of the bolster, and the 
other channel iron is then fixed on its chamfered edge. 
The whole is fastened together by four 1-in. bolts of 1 ft. 
9 in. length, their heads and ends projecting far enough 
to secure the pieces F for the longitudinal tubes to rest 
in, Fig. 4. To each bolster there are sixteen of these 
pieces, two of which are placed upon each end of each 





* Paper read before the Institution of Mechanical 
Engineers. 





bolt, in such a manner that when the bolt is screwed up 
tight its head bears equally on the two pieces F in front 
of the bolster, and the nut bears equally on the two 
behind. The centre socket or concave plate of the ball- 
and-socket swivel joint is fastened to the underside of the 
bolster ; and flat plates, forming circular ares struck from 
the centre joint, are also fixed on the underside of the 
bolster, to serve as side bearings in swivelling and to 
prevent yy, over sideways. A king bolt or swivel 
pin, 1 ft. 6 in. long, 2 in. in diameter in the middle of its 
ength, and 13 in. at the ends, is fixed in the centre ball 
or convex plate of the truck bolster, and the body bolster 
being turned right side upwards is placed thereon. The 
two trucks are now placed on a straight line of rails 
at the pp distance apart from each other for the 
intended length of wagon, Fig. 1, with their bolsters per- 
fectly parallel to each other, so that the body bolsters in 
line with these are also truly parallel, and truly at right 
angles to the length of the wagon body to be erected 
upon them. 

The tubes T which form the sole-bars are of wrought 
iron lap-welded, 24 in. inside diameter, 2 in. outside, 
and 33 ft. 2in. long. When greater lengths are used, the 
tubes are welded together by providing a 7-in. length of 
double thick tube, 24 in. outside diameter, and inserting 
this in the butt ends of the two tubes to be welded, Fig. 11. 
For each wagon the tubes are eight in number, arranged 
in four pairs ; each pair forms one sole-bar with one tube 
above the other, clamped at a distance of 74 in. apart, 
centre to centre. Four of the tubes are placed on the 
top of the pieces F attached to the body bolster, and 
four below. The ends of the tubes are adjusted to be 
truly parallel with the bolster; and the tubes are then 
fastened with clips C below and clips D above. The 
upper clips D are made with brackets on the top, facing 
the longitudinal centre line of the wagon ; and upon these 
brackets are laid the longitudinal floor stringers S. The 
ends of the tubes are ready fitted with hexagonal plugs, 
which are now unscrewed, and a bolt is passed through 
each plug with the head inside, and is held in place by 
turning down with a hammer one of the three lips on 
the inside of the plug, Fig. 12. These bolts secure a 
malleable iron casting to the ends of each pair of tubes, 
and a flat wrought-iron plate 4in. by 4 in. 1s laid on the 
top of the castings, across the end of the wagon ; another 
plate of the same dimensions is placed beneath, being bent 
down in the centre so as to form the lower half of a 
hexagonal opening for the draw-bar to pass through ; the 
upper half of the hexagonal opening is completed by a 
bent plate bolted upon the top of the lower plate. These 
two plates lying parallel to each other together form the 
headstock of the wagon. The outside centre castings for 
the buffers are bolted on the headstock ; and the wrought- 
iron links forming the headstock truss are fixed in posi- 
tion, and drawn up tight by their end nuts, Fig. 5. The 
hexagonal opening in the lower plate of the headstock 
receives the ‘rests for the draw-frames A, which are 
placed in position between the headstock and the bolster, 
and are fastened with heavy bolts at each end. The 
spring follower plates P are put in the rectangle of the 
draw-frames, an between the plates are interposed the 
draw and buffer springs. The draw-pin is inserted 
through the inside follower, the springs, and the outside 
follower, into the hollow draw-bar, which is itself inserted 
through the hexagonal opening in the lower plate of the 
headstock ; and the draw-pin is secured in the draw-bar 
by a strong cotter. 

When the headstock at each end of the wagon has been 
built up in this manner, the two tubes in each pair are 
clamped together throughout the length of the wagon by 
webs and clips, which hold them as firmly as if in a vice. 
The clips and webs are made with shoulders, Fig. 13, 
which rest against each other when they are bolted 
together, conta them from slipping upon each other in 
any direction, so that the bolts are relieved from all 
transverse strain. The truss-rod struts U, two to each 
pair of tubes, are at the same time clamped in their places 
on the tubes. The four longitudinal truss-rods R are each 
divided in the middle of their length, and coupled by a 
screwed turnbuckle with right and left-handed threads, 
for screwing them up tight, Fig. 2. Bearing blocks for 
the truss-rods are fixed on the top of the bolster B, and 
the uncoupled rods having been passed through the head- 
stock are bent over the bearing blocks and under the 
struts, and coupled together in the centre by the turn- 
buckle, after a transverse bar of T iron has been bolted 
to the struts just above the rods. Transverse straining- 
rods N are fixed obliquely between the upper end of the 
outside struts and the lower end of the inside struts, for 
the purpose of distributing to the outside sole-bars any 
excessive weight that may be placed on the inside sole- 
bars. The turnbuckle is screwed up so as to draw the 
truss-rods tight enough to bring the sole-bars up to a per- 
fect level. The frame is now ready for the four longitu- 
dinal stringers S of 2} in. by 24 in. section, upon which is 
laid a floor of white oak 1{ in. thick. This completes the 
frame and floor for an ordinary flat wagon, the sides and 
ends above the floor being a matter of detail which can be 
varied to suit the requirements of the traffic. 

The low-sided gondola wagon with drop ends, shown in 
Figs. 1 and 2, may be taken as an example. For fixing 
the sides of this wagon, oak stakes V are used of 34 in. by 
3 in. section and 2 ft. 2in. high, which are fastened to the 
upper tube of the outside sole-bar by bolts and washer- 

ates 4in. square, with two opposite corners turned in, 
Fig. 14. When the stakes are all put in place, two pine 
planks 24 in. thick by 74 in. wide and 33 ft. long, forming 
the sides of the wagon, are placed alongside the stakes 
and cold rivetted to them. Flat anchor irons, with 2+ in. 
at the top built at right angles to go over the sides, and at 
the bottom made round and screwed to through the 
floor, are fastened to the upper tube of the cubis sole-bar 
by malleable iron pieces i. The upper edge of the top 





plank is notched out to receive the hooked end of the 
anchor iron, and the latter is then placed through a hole 
made for the purpose in the floor, the piece J is fixed on 
it, and a nut underneath is screwed up as tightly as pos- 
sible ; after which the anchor is rivetted to the sides with 
cold rivets and washers. The strap-iron coping bored by 
templet for wood screws to pass through the hook of the 
anchor irons, is fastened on the top of the side boards for 
their protection. The sides being thus completed, 
the drop ends are fixed by putting 24-in. angle-iron 
anchors, with round screwed end, through the floor 3 in. 
from the inside ends of the sides ; they are fastened the 
same as the side anchor irons, the flanges being used to 
keep the end from falling outwards. ‘T'wo planks 24 in. 
thick by 74in. wide and 7 ft. 2in. long are fastened 
together by two }-in. by 2-in. straps, passing round the 
bottom and up both sides and cold rivetted. Under the 
straps the end boards are notched out 4 in. wide and 1 in. 
deep, to hold a link, the other end of which passes 
through an eye-bolt ; the latter passes through the floor, 
and is held firm by a nut, thus forming a hinge upon 
which the end boards swing. The longitudinal truss-rods 
R are now finally Wake up a little more, soa; to give 
the body of the wagon a slight camber. With the excep- 
tion of a and oiling, the wagon is then complete 
and ready for service. 

Bogie Trucks.—The four-wheel bogie under each end of 
the tube-fran e wagon is of the kind known as the “‘dia- 
mond ” truck, from the diamond shape of its two side- 
frames. It has now been in use more than forty years, and 
has never been found defective in any respect ; itis there- 
fore the standard truck on all American railways. For 
lightness, strength, and simplicity of construction, it has 
never been equalled. There is not a rivet in it to be cut 
off by vibration ; and the bolts that hold the parts to- 
gether are subjected to little or no strain. The construc- 
tion is shown in Figs. 8 to 10. 

Instead of the horn-plates or axle-box guides of an 
English railway wagon, a pair of slide columns L are 
bolted front and back on each end of a transverse oak 
spring plank Q, which is 12 in wide by 5 in. deep and 
7 ft. 3 in. long ; each pair is fixed by four §-in. bolts, 14} in. 
long, of which the nuts and heads are alternately on oppo- 
site sides of theplank. Above the plank isan oak bolster E, 
of the same length and width but 8in. deep, sliding between 
the columns, between which it is guided at each end by a 
pair of slides fitting the columns and bolted on the 
bolster. Two pairs of wheels and axles are placed 5 ft. 
apart, the axle-boxes are set on the journals, and the 
brasses or bearings placed in the boxes and secured with 
keys. Inverted arch-bars G of best wrought iron, 34 in. 
broad by 1 in. thick, are laid on the top of the axle-boxes, 
and bolts are placed temporarily in the outside holes to 
keep the wheels from spreading apart. The spring plank 
» bag laid across the inverted arch-bars, midway between 
the wheels ; two nests of bearing springs are placed on 
the top of the plank; and the bolster E is placed on the 
top of the springs. Each nest of springs is graduated, 
and contains one heavy and two light coils or spirals, the 
small springs to carry the body of the wagon and light 
loads, while the larger ones come into play for heavier 
loads. The temporary bolts are now removed, and a top 
arch-bar H of best wrought iron, 34 in. by 14 in. thick, is 
laid over the bolster, its ends resting on the ends of the 
inverted arch-bar on the top of the axle-boxes. The slide 
column bolts are put in place, and a bottom tie-bar 34 in. 
wide by § in. thick is put under the axle-boxes and the 
inverted arch-bar, and is secured by the nuts on the 
bottom of the column bolts. The bolts fore and aft of 
each axle-box are put in through the two arch-bars above 
the box and through the tie-bar below, thereby securing 
the whole frame together, and keeping the axle-boxes in 
place. The bolster is trussed by a pair of rods, bent 
under the central block beneath the bolster, and drawn 
up tight by a nut bearing against a washer plate on each 
end of the bolster, Figs. 8 and 9. The centre ball or 
convex plate of the pe ple cor swivel joint is fixed 
on the top of the bolster ; and the side bearings K, which 
are hollowed out to form oil cups, are placed in holes 
made for them in the bolster. he truck is then com- 
plete, ready for the brake hangings, as shown in Figs. 3 
and 8; and the two trucks are made exactly alike, all 
their parts being interchangeable. 

Wheels.—The truck wheels are made from a mixture of 
best charcoal iron and selected scrap, in the proportions 
a for chilling, and are cast in metallic chills. 
When cool enough to be taken from the moulds, they are 
placed in a red-hot pit and covered up, and allowed 
eight to twelve days to cool. This extent of annealing 
renders them very tough. They are capable of standin 
at least the test of a weight of 140 lb. falling 12 ft. an 
striking centrally on the hub or boss four times, the flange 
of the wheel being placed downwards and resting upon 
three supports on an anvil block of 1700 lb. weight, which 
is set on rubble masonry 2 ft. deep. When ready for the 
axle they are forced on it with a pressure not less than 
35 tons and not exceeding 45 tons. 

The average life of these chilled-tyre cast-iron wheels 
is more than 120,000 miles, and the advantage they pre- 
sent over steel-tyre wrought-iron wheels is fourfold ; they 
cost very much less, are 20 per cent. lighter, run a third 
further, and when worn out can be sold as scrap for 80 per 
cent. of their original cost. Their present cost at New 
York is 36s. each ; and in replacing old wheels by new 
ones in the United States, the old wheel, together with 
6s., will buy a new one. The steel-tyre wrought-iron 
wheel, after vos about 22,000 miles, has for safety to 
be turned up, which process it will stand three times, 
giving a total of about 90,000 miles. The flanges soon 
get rough and torn, and too thin and sharp for safety ; 
whereas those of the cast-iron wheels soon become smooth 
and highly. polished, the chilled iron being much harder 
than steel. When no longer fit for service the value of 
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the steel-tyre wrought-iron wheels must be little enough, 
judging from the numbers of them that are to be seen 
ying on the scrap heaps of the railways on which the 
have been used. Experience of the Belgian State Rail- 
ways with the tube-frame wagon has shown that the 
standard steel-tyre wrought-iron wheels there adopted 
will not stand under the heavy loads intended to be 
carried on the same wagon with chilled-tyre cast-iron 
wheels ; they have recently broken down under a load of 
35 tons, 

Azles.—The truck axles, Fig. 8, are 5 in. in diameter 
through the wheel boss, and 44 in. in the centre, with 
journals 4 in. by 7 in. They stand without fracture three 
blows with 12 ft. fall, followed by two blows with 18 ft. 
fall, of a weight of 1640 lb. striking midway between 
ge 3 ft. apart, the axle being turned over after each 

ow, 

Brakes.—The brakes used are known as ‘‘inside hang- 
ing brakes,” Figs. 3 and 8. The brake blocks holding 
the brake shoes are attached to the ends of a transverse 
beam, which hangs suspended by links from the truck 
bolster, and carries the brake lever fulcrum in the middle 
of its length. The short ends of the pair of levers are 
coupled by the bottom tie-bar. The top of the inner 
lever rests in a forked guide-plate with graduated pin 
holes, and the top of the outer lever rests on a round iron 

uide. A chain attached to the top of the outer lever 
eads thence to the brake shaft, round which its other end 
is wound. This shaft is provided with ratchet gear, 
which is worked by the foot to hold the brake in Biase 
The levers can be worked by hand, or by any system 
of air or vacuum brake, or with side levers if necessary. 

Strength of Wagon.—The tube-frame wagon with its 
two bogie trucks and chilled-tyre cast-iron wheels has a 
breaking strength of 300 tons. A good illustration of its 
strength is furnished by the use of 112 of these wagons in 
April, 1888, for moving back the Brighton Beach Hotel 
at Coney Island, New York, a total weight of more than 
6000 tons, After twenty-four tracks had been laid in 
the sea, and the 112 wagons had been placed in position 
upon them under the hotel, and the weight of the load 
brought to bear upon the wagons, there occurred a great 
storm lasting from March 12 to 15, which so delayed the 
work of extending the lines in the rear of the hotel that 
the wagons had to continue supporting its entire weight 
for more than six weeks. After it ed boon moved inland 
through the required distance of 595 ft., none of the 
wagons showed any sign of being overstrained, though 
some of them had been carrying loads exceeding 120 tons. 
At the finish there was not a timber or board of the hotel 
broken, nora crack or opening in any of the joints or 
angles ofthe building, nor had a pane of glass or a chan- 
delier been injured, so uniformly had the wagons stood 
up to their work, In its new site this large hotel is there- 
fore a standing witness to the excellence and efficiency of 
the tube-frame wagons. The identical wagons, which were 
employed on this work, have been in service ever since, 
carrying daily loads of 30 to 35 tons, without costing any- 
thing for repairs other than repainting. 

Flexibility.—-When the line is uneven, the rigid and 
cumbersome wagons used on English railways sometimes 
stand on three wheels only, the fourth being held up 
above the depression in the rail by the rigidity of the 
frame. The same is the case with bogie trucks having 
rigid frames ; and for this reason, together with the ex- 
cessive cost for repairs, the use of rigid square or rectan- 
neon frames for the bogie trucks of goods wagons has 

peen abandoned in America, and the flexible diamond- 
frame truck has been adopted instead. This truck can 
run round a curve, of which the radius is equal to the 
square of its wheel base ; and in a properly constructed 
truck the wheel base should be the same as the gauge. 
Thus on the 4 ft. 84 in. gauge the diamond truck can run 
round acurve of 22 ft. radius. Two wagons rounding a 
curve of 55 ft. radius are shown in Fig. 15. Prior to 
actual trial of bogie trucks, it has sometimes been 
erroneously supposed they will never do for the goods 
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traffic on English railways, in consequence of the 
speed that is required in this country. In running 
round any curve there is always a lateral pressure of the 
wheel flanges against the outer rail, proportionate to the 
momentum of the wagon and its load. But with a bogie 
truck at each end, the weight of the wagon body and its 
load rests upon the ball-and-socket bearing in the centre 
of the truck, so that the wheels have free play to adjust 
themselves to the curve, and can more easily run over any 
obstacle or unevenness in the rails, without imparting 
jolt to the body of the wagon and its load. is is the 
reason why a locomotive can take a train of forty tube- 
frame bogie wagons loaded with 30 tons each as easily as 
a train of thirty-two ordinary English wagons loaded with 
only 8 tons each. Both the inertia of the train and the 
resistance it encounters from the road are more easily 
overcome with bogie trucks than with four-wheel wagons 
— no radial axles. As an evidence of durability, 
several diamond-frame trucks were washed 44 miles down 
the bottom of a river, and when taken out were put in 
service again at a very small expense, the — loss 
being the wooden floors and sides and one-third of the 
original cost of the tubes. 

n commenting upon the construction of the long tube- 
frame —_ wagons, a German engineer, Mr. Henri 
Macco, who is one of the directors of the German State 
Railways, has recently remarked that in building new 
goods wagons the object should be to increase their carry- 
ing capacity and diminish their tare weight; but the 
realisation of this aim is limited with the present build 





the larger the expenditure for locomotive power and for 
, maintenance of rolling stock and permanent way. With 
a bogie truck at each end he points out that the length of 
the wagon is quite independent of the distance between 
| the axles in the truck, as well as of the sharpness of the 
curves. It is by means of the bogie trucks that the 
American railways have been able to increase the paying 
load of their goods wagons to 20 and 30 tons ; and there is 
_ the prospect of its being further increased before long to 
| 40 tons. The weight of the tube-frame wagons of 34 ft. 
length which are now running on the Furness Railway is 
| 8.3 tons, and the load they carry is 30 tons; while the 
| ordinary wagons in use on that railway weigh 6 tons and 
| carry 8 tons, their length varying from 18 ft. to 20 ft. 
|, Maintenance and Repairs.—The only expense required 
| for maintenance is the renewal of brasses and repainting 
| every second year. 
From the manner of building the wagons it will be seen 
| that there is little or nothing to get out of order or to 
repair. All ordinary repairs can be made in a few 
| minutes, while the wagon is loaded and standing in the 
| train. if a bearing is to be examined the axle-box can be 
| lifted an inch by a lever or jack placed under it, the key 
|and bearing taken out, and the latter if necessary re- 
| placed by a new one, in jess than five minutes. Ifa pair 
| of wheels is to be taken out a jacket should be placed on 
| each side of the truck under the bolster column, and the 
| truck raised sufficiently to ease the wheels; the outer 
| bolts are removed, and the nuts of the inner bolts 


| loosened ; the wheels and axle can then be pushed out by 


on account of the rigid wheel base. The longer the/ pressing the boxes outwards with the foot, and a new 
wee the further apart must the axles be; the greater | pair of wheels put in; with new wheels and axle at hand, 
will then be the resistance in running round curves, and | the whole process requires less than fifteen minutes. If 
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make so great a reduction is that they have gradually 
improved their goods wagons, which would formerly 
carry loads of their own weight only, until they will now 
carry three or four times as much. Within the past ten 
years the Pennsylvania Railway has changed nearly its 
entire goods rolling stock from wagons that weighed 10 
tons and would carry only 12 tons to wagons of the same 
dead weight which will now carry a load of 30 tons and 
even up to 40 tons. The strong competition of navigation 
on the rivers and lakes, and on canals constructed at the 
public expense, has stimulated railway ingenuity to the 
utmost in America; and even with the low rate of work- 
ing expenses which has already been reached it is not 
considered that the minimum has yet been attained. On 
the English railways during the past thirty years neither 
have the goods rates undergone any reduction, nor have 
the working expenses been lessened so that the rates 
could be lowered and still yield fair profits. As to the 
opportunities there are likely to be in this country for 
loading fu!ly the larger wagons such as are running on 
the American lines, it must be borne in mind that 72 per 
cent. of the freight traffic on English railways consists of 
coal and other minerals, which are carried in full wagon 
loads at the present time. The proportion of coal and 
other minerals to the total freight carried on English 
railways is much greater than on American lines. Thus 
the freight traffic on the Great Western Railway in 1888 
was 75 per cent. minerals and 25 per cent. general mer- 
chandise ; while that on the New York Central in 1889 
was only 30 per cent. minerals to 70 per cent. general 
merchandise. The traffic of the latter railway is carried 
wholly in large bogie wagons. 

One of the great objections sometimes urged to the use 
of large wagons on English railways is that the turntables 
are not long enough. In America turntables are never 
used for wagons. The bogie trucks permit of using 
curves of one chain or 66 ft. radius, whereby a whole 
train of wagons can be shunted by a locomotive ona 
right-angle siding in less time than four or five men with 
a horse could turn two short wagons on a turntable. 
Another objection occasionally made to the bogie wagons 
is that they are too long for the present weigh-bridges. 
Most of the weigh-bridges in the United States are made 
for wagons 32 ft. long; but there are hundreds of wagons 
49 ft. in length that pass over them and are weighed 
daily one end atatime. It certainly requires less time 
and expense to weigh one wagon with 32 tons load by 
weighing one end at a time, than to weigh four wagons of 
8 tons each. The centre of gravity of any load cannot be 
changed without taking off or adding to some portion of 
the load itself ; and the sum of the two weighings of the 
long wagon, one end at a time, is the same as if the whole 
wagon were weighed at once on a weigh-bridge long 
enough for the purpose. Thus two of the principal objec- 
tions to the long wagons can be overcome by doing the 
work in the simplest, cheapest, and most — 
manner. New weigh-bridges are continually being 
bought ; and as a 50-ton weigh-bridge 32 ft. long can be 
purchased at less than 150/., the expenditure sinks into 
insignificance when compared with the saving it will 
effect. 

On the railways in the United Kingdom there are now 
about a million wagons, with an average carrying capacity 
of 7 tons each; and for renewals and extensions about 
100,000 are added annually, costing an average of about 
601. each, or a total of 6,000,000. Were the tube-frame 
wagons adopted to the extent only of this yearly addition 
of carrying capacity, and used in places where they could 
get fall tone the change could be effected without any 
strain upon the finances of the railways, as only 24,000 of 
them, — an average of 165/. each or 3,960,000/. alto- 

ether, would be required to carry the same tonnage, 
veing 2,040,000/. ne en the railways are now expending. 
The benefits derived from the lightness and flexibility of 
the new rolling stock would tell so greatly upon the profits 
that the present rigid four-wheeled wagons would soon be 
entirely discarded. The cheapest good traffic in the 
world is at the present time being carried on by means of 
these tube-frame wagons, whereby the yearly saving in 
working expenses is more than equal to the annual divi- 
dend on any railwa mage Aaa and no line can com- 
pete for traffic with a rich rival, unless it secures for 
itself the powerful aid derived from the ability to carry 
heavy loads in light wagons, as against light loads in 
heavy wagons. 





KANSAS AND NEBRASKA.—The population of Kansas has 
increased from 996,096 in 1880 to 1,423,485 this year. 
Nebraska has increased in population in the same time 
from 452,505 to 1,056,793, 


VicrortAn Raitways.—The net revenue of the Victorian 
railways for the year ending June 30, 1890, fell short of 
the interest accruing upon the debentures issued to pro- 
vide for their construction by 221,482/. While the 
revenue remained practically staticnary during the past 
year the mileage opened increased by 2724 miles, and in 
my sesinonge the receipts and worxing cost of the new 
railways there was a loss of about 100,000/. in working 
alone, without taking into account the interest upon 
the cost of construction, which at 34 per cent. was 112,500/. 
There was a falling off in the results on all the Victorian 
railways last year, as compared with the preceding year. 
The Hobson’s Bay lines gave a return on their capital 
cost, including the cost of rolling stock, of 8.15 per cent., 
as against 10.38 per cent. in the preceding year. The 
Northern system produced 2.51 per cent., as against 
2.53 per cent. ; the Western system is credited with 
2.89 per cent., as against 3.67 per cent.; the North- 
Kastern with 4.09 per cent., as against 5.41 per cent. ; 
and the Eastern system with 0.25 per cent., as against 
1.38 per cent. in the preceding year. 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam coal trade has been dull and prices 
have shown an easier tendency. The best qualities have 
made 14s. 9d. to 15s. per ton, and good dry coal 13s. 6d. 
to 14s. per ton. The demand for household coal has been 
rather weak ; No. 3 Rhondda has made 14s. 9d. per ton 
for large. A moderate business has been passing in patent 
fuel. Coke has been scarce, and prices have been slightly 
easier ; foundry qualities have made 21s. 6d. to 22s. per 
ton, and furnace ditto 20s. per ton. As regards the 
manufactured iron and steel trades, new orders are stated 
to be coming to hand slowly, and the works are generally 
engaged on old contracts. Heavy section steel rails have 
made 5/. 5s. to 5l. 10s. per ton, and light section ditto 
61. 10s. to 61. 15s. per ton. 


Barry Graving Dock and Engineering Company, Limited. 
—The first annual meeting of this company was held on 
Thursday at East Barry, Mr. E. Handcock presiding. 
The report of the directors was submitted, showing that 
after providing 3644/. 6s. 4d. for interest on debentures, 
and writing off 2000/. for depreciation, there remained a 
net profit of 10,030/. 2s., out of which a dividend of 10 per 
cent. per annum was recommended, absorbing 10,000/., 
and leaving 30/. 2s. to be carried to the next account. The 
report was adopted, and the dividend recommended was 
declared. 


The Great Western Rai'way at Cardiff.—Improvements 
which the Great Western Railway Company has in contem- 
plation at Cardiff comprise an enlargement of its station, 
upon which it is intended to expend 120,000/. Powers 
for this work were obtained last session. So far as can be 
ascertained, it is not intended to materially alter the St. 
Mary-street end of the station, except that the entrances 
and exits will be thrown open. The present down line 
platform will be made an island one, and on the third 
platform substantial offices and conveniences will be 
erected. From this side of the station commodious 
entrances will be made into Penarth-road. In the 
ensuing session of Parliament it is intended to apply for 
powers to construct a railway commencing by a junction 
with the branch of the company near the Taff, and termi- 
nating on the north side of Corporation-road, about 
90 yards west of a new bridge near the Glamorganshire 
Canal. It is intended to lay down on this river-side rail- 
way a double line of rails for passenger traffic, and a new 
station will, in all probability, be erected at the docks, 
close to Clarence Bridge. 


The Bute and Barry Docks.—The Barry Dock and Rail- 
ways Company has announced its intention to apply to 
Parliament during the ensuing session for powers to gain 
access to the Cardiff Docks. It is proposed to carry out 
junctions with the Penarth branch of the Taff Vale Rail- 
way and the Great Western Railway, which will be 
utilised for passenger and other traffic as far as the Bute 
Iron Works. From this point a short line will connect 
with a station close by the Clarence Bridge. The Great 
Western Railway Company is seeking somewhat similar 
powers. The Barry Company also seeks power to change 
its name. 


Bristol Tramways.—The Bristol Tramways and Car- 
riage Company will introduce a Bill into Parliament next 
session with a view to extending its system into the 
suburbs of Bristol. The works contemplated include a 
line to the Bristol Cemetery from the three lamps at 
Totterdown ; an extension of the Bedminster line from 
East-street to the London Inn; a line through St. Paul’s, 
City-road, and to A-hley Hill; the carrying the St. 
George’s line on to Kingswood ; the extending the Hor- 
field section to Ashleydown-road, and the addition of a 
few sidings in Bristol on the _—— lines, to meet the 
requirements of increased traffic. 


Rhondda and Swansea Bay Railway.—The Rhondda 
and Swansea Bay Railway Company has given notice 
of its intention to bring in a Bill in the next session of 
Parliament to enable it to construct certain lines for facili- 
tating mineral traffic to Briton Ferry and Swansea. The 
lines are described as five in number, and will run 
through the parishes of Coedfranc, Cwmavon, Michael- 
ston-super-Avon, Margam, Aberavon, Baglon, Briton 
Ferry, and Cadoxton-juxta-Neath. 


The Electric Light at peat A special meeting of 
the Llanelly Local Board was held on Wednesday. Mr. 
Maybery presiding, to consider the question of applying 
for a provisional order under the Electric Lighting Acts, 
1882 and 1888. It was a; that an application should be 
made to the Board of Trade authorising the Local Board 
to supply electricity for any public or private pur 

within the area of its district. It was resolved that the 
compulsory area be Cowell-street and Stepney-street, 
from its junction with Cowell-street with Park street. 


The Great Welsh Amalgamation.—Statutory notice has 
been given of the intention of the Bute Docks, the Taff 
Vale Railway, and the Barry Dock and Railway Com- 
panies to apply to Parliament for powers which will 
enable them to amalgamate their various undertakings. 
The notice does not state the terms upon which the 
amalgamation is proposed. It is, however, proposed that 
one rd of Directors shall control the three undertak- 
ings. 


Nantyglo and Blaina Iron Works Company (Limited. )— 
The profit realised by this company in its financial year 
ending August 31, 1890, after providing for iaterest on 
debentures and all other charges, was 15,629/. 12s. 11d. 
The output of coal, &c., for the year was 1,256,948 tons. 
The company derives its revenue principally from royal- 
ties and way leaves. 





LAUNCHES AND TRIAL TRIPS. 


THE Pentakota, 3500 tons, launched in September last 
by Messrs. A. and J. Inglis, Pointhouse, for the British 
India Steam Navigation Company, was officially tried at 
Skelmorlie on Friday last, 21st inst., when the speed of 
13} knots was maintained. The measured mile was 
run ten times in all, the machinery working in a perfect 
manner throughout. Captain Hodgkinson, R.N., and 
Mr. John Clark. engineer superintendent, observed the 
trials on behalf of the company. 


On Saturday, the 22nd inst., there was launched from 
the Caledon Shipbuilding Yard, Dundee (Messrs. W. B. 
Thompson and Co., Limited), a small iron screw steamer 
named the Valentia, for the coasting trade of the Clyde 
Shipping Company in the south of Ireland. Her dimen- 
sions are: Length, 163 ft. 3 in.; breadth, 27 ft. 6 in; 
and depth of hold, 11 ft. 3in. She is fitted with triple- 
expansion engines, the cylinders being 14 in., 22 in., and 
37 in., with a stroke of 30 in. 





On Monday, November 24, there was launched from the 
shipbuilding yard of Messrs. John Readhead and Sons 
West Docks, South Shields, a steel screw steamer named 
Whitefield, of the following dimensions: Length, 290 ft ; 
breadth, 40 ft.; and depth, 22 ft. 6 in. ; with a dead- 
weight capacity of about 3700 tons. The machinery, also 
built by Messrs. John Readhead and Sons, is of the 
triple-expansion type, having cylinders 23 in., 374 in., 
and 614 in., by 39 mm. stroke, and is supplied with steam 
from two mde | boilers at a pressure of 160 Ib. per square 
inch. The steamer has been built to the order of Messrs. 
M‘Lean, Doughty, and Co., West Hartlepool. 


The yy steel steam tug Isabel, built and 
engined b essrs. Vosper and Co., of Portsmouth, for 
Messrs. Watkins and Co., of London, recently accom- 
plished her steam trial trip in a very satisfactory way on 
the Government measured mile in Stokes Bay. During 
the trial the steam pressure was easily maintained at 
160 Ib. ond square ih, and the vacuum at 27 in. of mer- 
cury. The speed attained was 11} knots, her engines 
indicating 380 horse-power. The boat measures 86 ft. 
8 in. long, 17 ft. 6 in. in beam, and 9 ft. 8 in. deep. Her 
engines are of the triple-expansion type, the diameter of 
the cylinders being 124 in., 19 in., and 32 in., and the 
length of stroke 21 in. 





CANADA AND AUSTRALIA.—Arrangements are being 
made in Canada for starting a line of steamers to Australia, 





THE PuysicaL Society: ErratumM.—In our report of 
the recent meeting of the Physical Society, which ap- 
peared in our last number, the word ‘‘ roots” should 
follow the word ‘‘square ” in line 2 of the first column of 
page 601. 





THE TRANSATLANTIC SERVICE.—We understand that 
the Teutonic, City of New York, Majestic, and City of 
Paris, which latter will go on her station in April, will 
next year be run on different dates, making together a 
weekly service, such as cannot be excelled in the world, 
since they are all 20-knot boats, and all come within a 
few minutes of each other in the duration of the now very 
fast Transatlantic trip—about 5 days 20 hours. This 
arrangement has not been come to by any agreement, or 
for mail considerations, but because it was wiser to do 
this than have the steamers sailing on the same days and 
at the same hours. But there is no doubt of the great 
public advantage, as it will enable the Postmaster-General 
to avail himself of all the steamers for carrying the 
American mails, 





A Lone Pneumatic Tusg.—Arrangements are being 
made for laying a double pneumatic line between New 
York and Philadelphia. Between these two and all inter- 


mediate points it is expected that letters, newspapers, ‘ 


and small packages will be whirled at the rate of four 
miles a minute. Mr. 8. F. Leake, of Philadelphia, 
claims to have discovered a practical switching system for 
intermediate a. a long distance carrier which will 
not heat by friction, ability to stop the same without 
serious shock or injury, and very rapid transmission of 
messages, &c., without even a liability to accident. His 
carriers will run on wheels whose axles will revolve in a 
journal of asbestos and plumbago. The carriers will be 
automatically stopped by compressed air, and he will be 
able, he says, by means of a block system, to make a 
switch or a station at any point on the 9 

THE UnitTED States Navy.—Mr. Tracy, Secretary of the 
United States Navy, has decided to add 16 ft. to the 
length of the department designs for three new battle- 
ships, instead of 12 ft., as proposed by Messrs. Cramp. 
This will make the total length of the ships 348 ft., and 
the displacement will be increased to 10,100 tons at the 
normal load line, being a gain of 700 tons, which will be 
utilised to strengthen the batteries of the ships and in- 
crease their armour protection. The armour protection 
to the 8-in. guns will be increased from 6 in. in thickness 
to 10 in., and the protection to the 6-in. rapid-fire guns 
will be increased from 4in. to 10 in. The water line 
armour will be increased by carrying the maximum thick- 
ness of 18 in. down to 12 in. we hee the normal load line, 


instead of 6 in., before it begins to taper off to 10 in. at the 
bottom of the belt. In consequence of this further in- 
crease in the length of the vessels, a readjustment of the 
contract prices is necessary. The amount paid to Messrs. 
Cramp will be increased from 604,000. to 612,667/. for 
each of the vessels they are to build. The Union Iron 
Works will receive 644,667/. instead of 636,000/. 
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STEAM ENGINES AND BOILERS, &c. 


12,573. H. J. Allison, London. (Bruno Nordberg Company, 
Milwaukee, Wis., U.S.A.) Steam Pumps. [lld. 25 Figs.) 
August 12, 1889.—Suppose piston D! is in its extreme position and 
ready for forward stroke, and piston D2 ready for backward stroke, 
and the pump is filled with fluid, with the valves all down in their 
seats ; now as piston D1 is drawn forward by the piston of the engine 
it will be seen that while the og head is in the cylinder d it will 
force the fluid through chamber B and up through valves g into 
the discharge chamber b in a volume equal to the displacement of 
the piston head, and fluid will be drawn by it through port e from 
the chamber F, and through the valves E from chamber E. There 
is during this part of the stroke full pressure on the piston D!, but 
when the piston head passes out of the cylinder d the steam is cut 
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off from the steam cylinder and the chambers on each side of the 
pump piston head D come in communication with each other and 
then the pressure on each side thereof is equalised, that is, there 
is obtained the discharge pressure on the back side of the piston 
which closes the valves E!, and during the rest of the stroke the 
volume of fluid discharged is equal to the displacement of the 
plunger, and the fluid will be forced through valves g into 
the chamber b in volume equal to the displacement of the piston- 
rod or plunger. As the plunger D! retires it will increase the space 
in chamber B and create suction through chambers E and F until 
the piston head enters cylinder d, and then the fluid in chamber 
F will be forced out through valves f into chamber B, and at the 
same time fluid will be drawn into F from E ready to be ex- 
pelled by the next forward stroke. (Accepted October 22, 1890). 
16,828. R. Bruce, London. Marine Engines. [lld. 
13 Figs.) October 2, 1889.—The ordinary air-pump shaft is dis- 
pensed with and the air-pump levers A are carried on the revers- 
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ing shaft B. They are provided with brasses a irserted in a 
recess in the lower part of the levers, the cover al coming 
underneath and is secured to the lever by boltsb. The gland Y 
of the slide valve is made to serve as a guide by making it longer 





than usual. The gland is split longitudinally and kept together 
by a nut y embracing both parts. The slide valve spindle is 
provided with afoot or | Ly ag to which the link pis bolted. A 
projecting frame r is forged in one with the connecting-rod whilst 
the correcting crank R is mounted in brasses 71, r2 which are 
=_— up by a wedge r3 and set screw. (Accepted October 22, 
1 


17,023, A. J. Boult, London. (A Gretschaninof, Char- 
kof, Russia.) Valve Operating Mechanism of Steam 
Engines. (8d. 4 Figs.} October 28, 1889.—Slide valve operat- 
ing mechanism for steam engines according to this invention is 
characterised by the arrangement of a drum or barrel a, provided 








with internal teeth, in which turns a toothed whee b, secured to 
the crank ¢ of the driving shaft d, and carrying an eccentric ¢ 
on its nave for the purpose of obtaining by the moving of the 
barrel a fromits intermediate position to the right or to the left, 
a forward or a backward motion of the engine as the case may be. 
(Accepted October 22, 1890). 


18,409. A. Grant, A. McDonald, and J. McDonald, 
Los Angeles, Cal.,U.S.A. Apparatus for Circulating 
and Purifying Water in Steam Boilers. [8d. 2 Figs.) 
November 18, 1889.—The steam boiler is provided with a conduit 
located outside of the boiler communicating with the intermediate 
part of the boiler and arranged to discharge into the lower rart of 
the boiler. The boiler consists of a top section A provided with 








radiate tubes B, a bottom section C provided with radiate tubes 
BI, and an intermediate enlarged section or drum D at the 
water line. G are two purifiers which will operate separately from 
each other. H is the conduit communicating with the interme- 
diate part of the boiler below the water line and discharging into 
the top end of the purifier G. I is a conduit communicating with 
the lower end of the purifier and discharging into the lower part 
of the boiler. (Accepted October 22, 1890). 


19,034. J.J. Galloway, Glasgow. Packing for the 
Stuffing-Boxes of Steam Engine Cylinders, &c. (6d. 
4 Figs.) November 27, 1889.—In stuffing-box packing rings of 
the kind in which asbestos or other fibrous materials C forms the 
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body, a thickness B of twisted or plaited strands of very fine wire 
is used to form the rubbing surfaces of the rings A and E. Instead 
of a thickness of twisted or plaited wire, one or more plies of woven 
wire or sheet metal may be used. (Accepted October 22, 1890). 


19,339. Tangyes Limited, Soho, Staffs., and T. E. 
Daintree, Handsworth, Staffs. Stuffing-Boxes. [8d. 
3 Figs.) December 2, 1889.— The bottom of the high-pressure 
cylinder a@ is formed into the stuffing-box casing f. The cylinder 
may be cast in one piece with the pos cover g of the low-pressure 
cylinder. In the casing is placed the bush A through which 
the piston-rod c passes, fitting closely in the top and bottom collars 
only of the bush. The part of the bush between the upper 
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and lower collars is recessed, and forms a small chamber i in 
which the packing material of the stuffing-box is placed, the 
chamber 7 being situated opposite the bond holes d,d in the 
casing f. The bush h is fixed in the casing f of the top cylinder 
by the set screws k, k. Gland plugs J, / are situated in a line with 
one another, and on opposite sides of and at right angles to the 
piston-rod c, and also situated opposit hamber 7 in the gland 
sleeve h. The gland plugs /, / work freely in the bond holes d, d, 








the inner ends of the plugs bearing against the packing material 
in the bush A at opposite sides of the piston-rod, and their outer 
ends carrying crossbars m,m, which are connected together by 
Jong through bolts and screw nuts p. By tightening the screw 
nuts p, p on the screw bolts, the gland plugs /, 2 can be made 
to press upon the packing material in the chamber ¢ of the bush h 
with any degree of tightness, and the same pressure is produced 
ce irections on the gland plugs. (Accepted October 22, 


ELECTRICAL APPARATUS. 


14,604. M. W. Dewey, Syracuse, N.Y., U.S.A. Heat- 
ing Metals by Electricity. (sd. 4 Figs.) September 16, 
1890.—According to this invention the bars to be heated are em- 
bedded in a yieldiug bed of conducting material a current passed 
through the bed to heat the bars, force being afterwards applied 
to weld or shape them. The yielding bed A is carried in a non- 





conducting bex B. Facing each other at each end of the box are 
conducting plates C,C, forming the terminals of an electric 
circuit, and between which the yielding bed is located. From the 
plates C extend binding posts c, to which the conductors D lead- 
ing from a source of electricity are connected. E are the bars 
with their ends embedded in the yielding material. (Accepted 
October 22, 1890). 


16,237. S.Z.de Ferranti, Hampstead, Middlesex. 
Electrical Mains and in their Manufacture. (sd. 
5 Figs.) October 15, 1889.—The conductors are made in short 
lengths of rigid rcds or tubes. When a tubular conductor with a 
plug secured in each of its ends is placed into the Y groove B, 
the sockets in the spindles of the wheels M1 are made to pass on 
to the stems of the plugs by moving the shafts E! endwise by the 
handwheels F!, which are upon them, and when the shaft K is 
rotated, the conductor which is to be coated will also be rotated. 
Rollers O, O, covered with india-rubber, rest upon the top of the 
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paper which is on the table E, and keep it from creasing. A sheet 
of paper of the same length as the conductor which is to be 
coated is laid upon the table E. The conductor is also laid along 
the table and the edge of the paper is secured to it. The con- 
ductor is then laid into the Y groove B!, and its ends coupled to 
the pinions M}. The rollers O and S are then lowered and the 
pinions M! made to revolve to cause the paper to be wound up on 
tothe conductor. Asthe paper is being wound up another sheet 
of paper is laid on to the table and made to overlap and adhere to 
the first sheet, and so the winding goes on until the requisite thick- 
ness of coating is attained. (Accepted Octuber 22, 1890). 


3094. The M and General Electric Lam 
Gomeony, eee D. G. Fitzgerald and A. H. 
Hough, mdon. Portable Electric Lamps. (8d. 


2 Figs.) February 26, 1890.—The casing K of the lamp is made of 
steel lined with lead. The elements and electrolyte are contained 
ina vessel L of such a size as to leave a space mm between it and 
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thecasing K, in which space yielding material n is placed. The 
casing K is covered by a sliding lid I provided with a depending 
piece 2? lined with insulating material 73 which covers and protects 
the charging contact-pieces p secured in the insulating material 
p?. 2 are projections of insulating material, and w are discs con- 
stituting distance pieces for keeping the electrodes properly 
separated. (Accepted October 22, 1890). 

14,603. W. R. Lake, London. (The Hall Signal Com- 
pany, Portland, Maine, U.S.4.) Electric Signalling 
Sgperatee. (8d. 7 Figs.] September 16, 1890.—An armature 
B has curved wings b, b! which increase in width from their outer 
ends. The signal disc A is attached to the armature by a metal 
piece a. To the o posite end of the armature is secured a balanc- 
ing-rod F, upon which is an adjustable weight G. The weight G 
upon the tod 1 F is placed at such a point as to not quite over- 
balance the signal disc, but allow it to fall into such a position 
that it can be seen through the glass. When acircuit is completed 
through the electro-magnet c, cl the prolongated core C C! will 
become charged and cause the armature to be turned upon its 
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axis a2, owing to the shape of the armature which is formed to 
bring into the field of the magnet upon its rotation a constantly 
increasing body of metal until a stud stops its further move- 





ment. This consequently moves the signal from one position to 
another. (Accepted October 22, 1890). 


IRON AND STEEL. 


18,232, W.H. Wood, Cradley Heath, Staffs. Manu- 
facture of Tram or Trolley Wheels. (8d. 15 Figs.) 
November 15, 1889.—Holes a and b are cut in a circular blank of 
metal, which is then placed in suitable tools c,d, submitted to 
heavy pressure which shapes the _ as seen in Fig. 1. A flange 
is formed upon one side of the y of the plate and serves as 
the tyre of the wheel. The body f of the plate is thence concaved 
towards the centre, where the metal is drawn into parallel form to 





receive aseparate bearing boss. To strengthen the metal, ribs 9, 
&c., may be formed in the stamping process. A bossh is forced 
into the central hole of the body plate. The exterior of the boss 
is slightly reduced at i so that the edge j of the boss may be closed 
thereinto or the exterior of the boss may be screwed and a screw 
nut k used. The wheels may be made by means of two stamped 
body plates f1, f2 rivetted together and additionally held together 
by the central boss. (Accepted October 22, 1890). 


19,333. W. Sellar, Sunderland, Durham. Con- 
verters or Machinery for the Manufacture of Iron 
and Steel. (8d. 3 Figs.] December 2, 1889.—The converters 
are mounted on trunnions A and are madc with an arched hearth 
B, a rocking motion being imparted to the converters, in order to 
bring all the metal thinly and evenly to the surface as it runs 
slowly backwards and forwards, thus causing rapid combustion of 
the impurities to take place; the gases evolved from the impuri- 
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ties in the metal are injected with atmospheric air into the con- 
verter, above the level of the metal therein, through the hollow 
trunnions A. The air enters by the exterior tube and the gas by 
the interior tube. The atmospheric air can be passed through and 
heated below the arched hearth B before passing into the con- 
verter. The converter is charged with the molten metal through 
the outlet F for the fumes, the tap hole G answering as an over- 
flow ; the lower tap H is for drawing off the charge when ready. 
(Accepted October 22, 1890). 


20,586. J.H. Darby, Brymbo, Denbigh. Manufac- 
ture of Steel and Ingot Iron. (6d. 2 Figs.) December 
21, 1889.—The carburising material is ground and placed in the 
hopper A, which is carried by the armof the crane and communi- 
cates with a worm B working in a tube, which may be operated 
by bevel gearing a a from a handle b. The movement of this 
spiral causes a regulated quantity of the carbon to be discharged 
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down an inclined shoot C into a small vessel D lined with re- 
fractory material, which is placed between the ladle E and the 
ingot mould F. The carbon discharged into the vessel D meets 
therein the stream of metal from the ladle E, and after becoming 
thoroughly incorporated with it the stream passes through an 
opening in the bottom into the ingot mould F. (Accepted October 


22, 1890). 
FURNACES. 

20,083. F. Siemens, London. Regenerative Gas 
Furnaces and Gas Producers. [8d. 6 Figs.) December 
13, 1889.—A is the furnace chamber, B one of the regenerator 
chambers, of which there are two, alternated by means of the 
valve W. C isthe gas producer which communicates with the 
chamber A by either of two passages H and ports D, as de- 
termined by the opening of the one or the other of two valves. 
The hot air from the regenerator B flows partly by the flue 





and passage F to the furnace port E, where it meets the gas from 
D, producing a flame which sweeps round the chamber A in 
horseshoe form from the one port E to the other port El. Part 
of the hot air from the regenerator B is caused by a steam jet K 
to pass to the producer C at the one side, while at the other side 
a portion of the products of combustion en their way from the 
furnace chamber to the other regenerator are caused by a steam 
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jet K1 also to enter the gas producer C. By regulating the 
steam jets K and K!, any desired proportion of the hot air and of 
the hot products of combustion can be supplied to the producer 
C, and the passages thereto may be closed by valves U. A steam 
jet J causes air to enter the producer. (Accepted October 22, 
1890). 


13,374. J. J. Barclay and J. Meikle, Sunder- 
land. Kilns and Apparatus for Drying and Burn- 
ing Bricks and Pottery. (8d. 6 Figs.) August 25, 1890.— 
Gas from the producers and air are admitted to the kilns by flues 
and pass out by thefluec. The kilns have vaulted roofse. f,f 
are partitions with archways through them. A cavity g is con- 
nected by a flue with the flue, and a cavity h by a flue with 
the air flue. The gas and air issue beneath the vaulted roof 








through holes. Holes in the floor of the kilns open into the flue 
c. An air flue k passes from end to end of the series of kilns and 
connects with the flues cand cavities h. The drying shed 7 has 
flues beneath its floor which connect with achimney m. The 
gas producers have a casing n which is rectangular in plan and 
is provided with a pyramidal lining n1. A top covering o incloses 
a flue space between the walls and lining, which space communi- 
cates with the gas flues, the gas entering the space by holes in 
the lining. Steam and air are forced beneath the firebars q by pipes 
r, (Accepted October 22, 1890). 
GUNS. 
19,454. R. Hall, Crosshill, Lanark. Breechload- 
ce, (8d. 4 Figs.] December 4, 1889.—The plug 
A has helical threads formed on its outside; and the interior of 
the breech B is formed with counterpart helical surfaces into 
which those of the plug closely fit when the plug is thrust home. 
Two locking keys C enter into diametrically opposite sockets, 
each socket being formed by the combination of a groove in the 
interior of the breech with a groove formed in the plug A, so as 
to coincide with the groove in the breech when the plug is home. 
The plug Ais made with a neck D at its outer end, and in a 

















groove in this neck there is fitted loosely a collar E made in two 
pieces and provided with a handle F, by means of which the plug 
can be withdrawn from or entered into the breech. The bottom 
= of the collar is made with lugs G fitted to slide in guides in a 

racket H, which is fixed toaslide J. Thisslide moves across the 
back of the breech B in guide grooves formed therein for the pur- 
pose. When the plug A has been withdrawn, the slide J is moved 
so as to carry the plug to one side, and at the same time brin, 
an opening K opposite to the bore of the gun through which the 
loading may be effected. (Accepted October 22, 1890). 


MISCELLANEOUS. 


16,892. S. Holman, London. Exhaust: and Con- 
suming Foul Air, &c., from Sewers. ng 3 Foye} 











October 25, 1889.—B is the pipe by which gas is supplied and b is 
the nozzle by which it issues for combustion. C are the conical 
arrangements of webbed deflectors. Surrounding the nozzle b is 
the hollow chamber D into which the gas and air are received 
before combustion, having a slot by which they are ignited. The 
curved and angled parts at a? act as deflectors to divert air currents 
tending to extinguish the flame. d® are air orifices in the chamber 
Dand E, ¢ the air spreader which leaves a between itself 
and the lower part of the chamber through which the air passes, 0 
the flame. G is a flange cylinder surrounding the nozzle, the 
air passing into the space within it by the perforations f in the 
spreader. Websh,h act as diffusers and heaters. The products 
from the burner and from the sewer may pass into the lantern 
througha tube above the burner. (Accepted October 22, 1890). 


16,896. W.E. Kochs, Cardiff. Apparatus for Ship- 
ping and Unshipping Coal, &c. [8d. 13 Figs.] October 
26, 1889.—A is a coal truck to be tipped. Bisa traversing carriage 
travelling ona gantry C, and either to and from the high-level 
bridge or gantry N. The carriage T, carrying the hydraulic 
ram V and cylinder U for tilting the frame B!, on which the 























loaded coal truck A is reqge travels outside the gantry beam on 
and against rails on the framework, one pair of wheels resting 
and travelling on a rail on top and another rail fixed lower an 
at right angles to the former. D, D are twin shoots with dividing 
bow-plates and screen bars. The two shoots are united above 
and form one wide shoot, the coal dividing thus in about equal 
quantities on each shoot. (Accepted October 22, 1890). 


20,716. A. Trappen, Hounef-on-the-Rhine, Germany. 
Forging Presses. (6d. 1 Fig.) December 24, 1889.—This 
invention consists in providing a forging press with two hydraulic 
press cylinders arranged the one above the other, the lower one B 
of which has a short stroke and serves as the working cylinder. 
The piston of the lower cylinder carries the hammer E. The 
upper press cylinder A has a relatively larger stroke than the 
lower cylinder and serves for adjusting the latter in relation to 
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the piece of work to be forged. The cylinder B is attached to the 
piston C of the cylinder A and is caused to approach the anvil F 
when water is admitted into the cylinder A. The cylinder B 
is carried in a guide sliding on the columns of the press. When 
the escape valve of the cylinder A is closed so as to prevent the 
water from escaping therefrom the piston C will offer a resistance 
to the cylinder B equal to the entire resistance of the press. (Ac- 
cepted October 22, 1890). 





STATES PATENTS AND PATENT PRAOTIOE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
—_ gratis, at the cffices of Enauvasrine, 85 and 36, Bedford. 








DEATH OF AN AUSTRALIAN ENGINEER.—The death is an- 
nounced at the age of sixty-nine of Mr. W. Bennett Hull, 
C.E. Mr. Hull arrived in Victoria in 1852, and _ assisted 
in the survey of the Melbourne and Sandhurst Railway. 
He was also associated with the construction of the famous 
zig-zag railway over the Blue Mountains in New South 

es. 





Hunearian Raitways.—The capital invested in Hun- 
arian er at_the close of last year was 88,202,911/. 
his total included the following items: State railways, 

44,781,3921.; railways owned by companies, 36,206,9281. ; 
local railways, 714,591. The return realised upon this 
capital in 1889 was: State lines, 4.40 per cent.; lines 
owned ref companies, 4.54 per cent.; and local lines, 3.29 
per cent. 











Dec. 5, 1890.] 


ENGINEERING. 


653 








LITERATURE. 


The Patentee’s Manual. A Treatise on the Law and Prac- 
tice of Patents for Inventions, with an Appendix of 
Statutes, Rules, and Foreign and Colonial Patent Lavwes, 
International Convention and Protocol. By JAMES 
JOHNSON, of the Middle Temple, Barrister-at-Law, 
and J. Henry JOHNSON, Solicitor, Assoc. Inst. C.E., 
Past President of the Institute cf Patent Agents. 
Sixth Edition, revised and enlarged. London: Long- 
mans, Green, and Co., Paternoster-row ; Stevens and 
Sons, Limited, 119 and 120, Chancery-lane. 1890. 

PropaBty the old saying respecting the man who 
is his own lawyer is equally true of the inventor 
who is his own patent agent. Those who doubt 
this cannot do better than study with care the 
excellent work now before us. It is the sixth 
edition of a well-known manual, the bulk of which 
has necessarily increased with successive editions ; 
and it is full of valuable and necessary informa- 
tion, skilfully condensed ; this information, so far 
as regards our own law and practice, being based 
largely upon decided cases. In preparing the pre- 
sent edition of their work for the press, the authors 
—one of whom, as is well known, has had during 
the past forty years large experience in obtaining 
patents, and in the conduct of litigation arising out 
of them—have made considerable changes, not 
only by way of enlargement, but also in the 
arrangement of the matter. It is to be remem- 
bered that various alterations have been effected 
by recent Acts of Parliament: thus, as the 
authors tell us in their preface, the Act of 1883 
abolished the Commissioners of Patents, who were 
replaced by the Board of Trade as the govern- 
ing body of the Patent Office. The Comptroller- 
General is the chief ofticer of the Board, and upon 
him devolves the charge of managing the business 
and superintending the work of the office. The 
Board was authorised to make rules, having the 
same effect as if forming part of the Act, for regu- 
lating the conduct of patent business ; and it has 
accordingly promulgated a long series of rules for 
that purpose, accompanied by forms. Then the 
following amongst other important alterations in 
the procedure are noticed. Non-inventors may 
join with inventors in applying for a patent. The 
applications and specifications are referred to 
ofticial examiners, who report whether the docu- 
ments are in proper form; if they are not in proper 
form the Comptroller may reject them or require 
them to be amended before acceptance, subject to 
appeal to a law officer. Oppositions to the grant 
of patents are decided by the Comptroller, sub- 
ject to appeal to a law officer. The steps necessary 
to be taken for obtaining a patent are fewer. The 
Government fees are reduced from ¥5l/. for a three 
years’ patent to 4l. for a four years’ patent, and the 
remaining fees of 50/. and 1001. may be paid in 
sinall annual sums. Applications for leave to amend 
specifications are decided in the first instance by 
the Comptroller, and on appeal by a law ofticer, 
and a new mode of obtaining the repeal of invalid 
patents is substituted for the old proceeding of scire 
facias. 

"Whilst the procedure has undergone great altera- 

tions, the substantive law has been but little 

touched. The old decisions of the Courts regarding 
the subject matter of patentable inventions, the 
incidence of utility and novelty which every patent- 
able invention must possess, the contents of speci- 
fications, and the infringements of patents, still 
remain applicable to patents issued under the late 

Act. The duration of a patent is the same as 

before the Act of 1883, and its extent is practically 

the same, being only smaller by the omission of 
the Channel Islands. The principal changes to 
which the authors draw attention are that the 

Board of Trade is empowered to order patentees 

to grant licenses should they make default in 

granting them on reasonable terms; the right of 
the Crown to use patented inventions without 
making compensation is abolished. A patent may 
be assigned for any place in or part of the United 

Kingdom, and a British patent no longer comes to 

an end at the expiration of any earlier foreign 

patent for the same invention. 

So much for the Act of 1883. Three supple- 
mentary Acts have made a few alterations in the 
details of procedure, and cleared away some doubts 
as to the meaning of certain provisions in the 
master Act. And by the latest of those Acts a 
Register of Patent Agents has been established, 
which has been committed to the charge of the 
Institute of Patent Agents. 

As the authors truly remark, the changes effected 





have undoubtedly served to stimulate inventive 
talent. This has resulted largely from two changes 
that we strongly advocated prior to the passing of 
theAct of 1883, namely, the reduction inthe Govern- 
ment fees payable for obtaining a patent in the first 
instance, and the provision for maintaining a patent 
by payment of the remaining fees in comparatively 
small annual sums. But in so far as the Act has 
had the effect of inducing inventors to rush to the 
Patent Office in reliance upon the sufficiency of the 
official examination, it is to be doubted whether 
the net result has been advantageous. It is well 
recognised that an official examination of docu- 
ments does not, and cannot, insure that they shall 
be in the form best calculated to protect the in- 
ventor’s interest, or in a form that will clearly 
convey to the public generally, and to manufac- 
facturers in particular, what it is that they are pre- 
cluded from doing without the patentee’s license. 
Ina quite recent case the judge, before whom an 
action for infringement was being tried, remarked 
that the patentee had not been wise in preparing 
his own specification, and that the claims were by 
no means happily drawn. Asa matter of fact, a 
badly drawn specification frequently leads to difti- 
culties, and to outlays in respect of amendments 
far exceeding what would have been the cost 
of obtaining professional assistance in preparing 
the specification and obtaining the patent in the 
first instance. We say this because, whilst the 
work before us constitutes undoubtedly a most 
valuable book of reference for the inventor and 
patentee, we should not wish the reader to suppose 
that it will necessarily qualify him to act with 
advantage as his own patent agent. Whilst on the 
subject of patent agents, it may be remarked that 
the creation of a roll of patent agents, to which 
allusion is made in the work before us, has been of 
benefit in the past, and is likely to prove still more 
so in the future. No doubt admission to the 
register has, owing to the language of the Act itself, 
been obtainable in some instances more easily 
than is altogether desirable so far as the interests 
of inventors and the public are concerned. But 
this is a matter that will ultimately adjust itself, 
and year by year it is to be expected that the fact 
of a person being on the Register of Patent Agents 
will afford more and more satisfactory proof of his 
ability and integrity. Meanwhile the intending 
patentee, who diligently studies the work before us, 
will, at least, gain such an insight into the law and 
practice as will enable him to form a good judgment 
as to the qualification of any professional adviser 
he may consult. Not only are the provisions of 
the three supplementary Acts of Parliament, 
and of four new sets of official rules now con- 
solidated with the previous rules noticed, but 
numerous decisions of the Courts during the last six 
years, many of which have an important bearing on 
the law of patents, are cited. Several chapters have 
been divided, with a view, as the authors tell us, 
to a fuller and more convenient treatment of the 
subjects, and additional chapters on other branches 
of the law have been introduced. 

Reprints are given of all the Acts of Parliament 
which have any direct bearing on the subject of 
the work, as well as of the rules and forms issued 
by the Board of Trade under the authority of the 
Acts, of the rules framed by the law officers in 
regard to proceedings before them, and of the rules 
of the Privy Council with respect to applications 
for the extension of patents. 

Great additions to and alterations in the patent 
laws of foreign states and British colonies have 
been made of recent years. The appendix con- 
tains summaries of the whole of these laws to date. 





The Disposal of Household Wastes. By WituiaM Pau. 


GERHARD, C.E., Consulting Engineer for Sanitary 

Works, New York City. New York : D. Van Nostrand 

Company. [Price 50 cents. ] 
This work is the 97th volume of the Van Nostrand 
Science Series, and may be said to be a companion 
to Mr. Gerhard’s book on ‘‘ House Drainage and 
Sanitary Plumbing,” published in 1882 in the same 
series. Having regard to the necessity of universal 
acquaintance with the methods disposing of house- 
hold waste and sewage, it is satisfactory to note that 
the language adopted is simple and free from tech- 
nical details, the author treating the subject more 
as belonging to social than to engineering science. 
Dealing primarily with small cottages and farm- 
houses, where there is usually sutticient garden 
space to enable the farmer or labourer to return to 
the soil as manure the garbage from the household, 





the author offers general hints to stimulate common 
sense in the disposal of domestic refuse—vegetable 
matters, mineral waters, and miscellaneous coarse 
rubbish. Valuable suggestions are given as to 
earth closets. Liquid sewage is really what pre- 
sents the greater difficulties. He condemns leach- 
ing cesspools, as all matter is thereby buried deep 
in the ground, remote from the cleansing and oxi- 
dising effect of the atmosphere, the purifying action 
of plant life, and of the help rendered by bacteria 
in the process of nitrifaction and destruction of 
organic matter, all of which are necessary ina satis- 
factory purifying scheme. Although not open to 
such serious objections and admissible where no 
other method can well be adopted, the tight cess- 
pool is not advisable, as the stagnating sewage 
decomposes and generates injurious gases. Nor 
should sewage be discharged into streams nor into 
the sea, for obvious reasons. Purification is there- 
fore desirable if not necessary, and natural processes 
are preferable. Mechanical filtration, yee 0 soi 
or precipitation with milk of lime, sulphate of 
alumina, perchloride of iron, or other chemicals, 
are alternatives, where natural methods cannot be 
adopted. Of the methods of applying sewage to 
land, broad irrigation is the least favourable, as it 
requires a large area of land, and in cases where 
the field is lecated close to the house it becomes 
objectionable on account of possible noxious odours. 

Intermittent downward filtration, while requiring 

a much smaller surface, is yet open to the second 

objection made to broad irrigation. Far preferable 

to these methods is the sub-surface irrigation 
system. This method consists of an absolutely 
tight receptacle or sewage tank, and a network of 
common 2-in. distribution drain tiles, laid in 
channels a few inches below the surface of the 
ground, with open joints for the liquid to ooze out 
of at numerous points. The discharge into the 
pipes must be intermittent, once a day, so as to 
scour the pipes and secure even distribution, and 
to afford time for the sub-surface to perform the 
work of purification. The system is based on the 
well-established fact that the well aérated layers of 
soil next the surface possess the power of destroy- 
ing organic substance buried in them. The advan- 
tages and disadvantages of all methods are dis- 
cussed in such a way as to give the reader the 
means of discerning the merits of all systems, while 
for large institutions similar details are published, 
with descriptions of works carried out in various 
parts, instructions to be observed by dwellers in 
towns are included ; and in an appendix are given 
draft specifications for various methods of disposing 
of sewage. 

BOOKS RECEIVED. 
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MANT. Paris: Baudry et Cie. 

Handbook for Mechanical Engineers. By Henry ADAMS. 
Second Edition, revised and enlarged. London and 
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Elementary Mechanics. By Epwarp P. CULVERWELL, 
M.A mdon and New,York : Longmans, Green, and 
Co. [Price 3s. 6d.] 
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Edited by CuHartES ANNANDALE, M.A., LL.D. 
London: Blackie and Son, Limited. 

Fucls, So'id, Liquid, and Gaseous ; their Analysis and 
Valuation. By H. Josuva Puturrs, F.C.S. London: 
Crosby Lockwood and Son. 
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MODERN FRENCH ARTILLERY. 
No. XLV. 
Canet Navat Guns. 


Most of the standard types of heavy ordnance 
are available either for coast defence or for mount- 
ing on board ship, and in dealing with this class of 
guns made by the Forges et Chantiers de la Medi- 
terranée on the Canet system, it may be under- 
stood that they can be used indifferently for either 
purpose. The gunshups at Havre are adapted for 
producing such ordnance from 9 to 42 centimetres 
(3.54 in. to 16.54 in.) bore, and of lengths up to 50 
calibres. The heaviest pattern, however, made 
up to the present time at the works is the 32- 
centimetre (12.60 in.), 66 tons in weight, and 
of which three are being executed for the 
Japanese Government. It is not probable, indeed, 
that this calibre and weight will be exceeded, as 
the experience derived with the largest guns, points 
to a reduction rather than an increase of proportion. 
The section we published in a previous issue (see 
Fig. 192 on the two-page engraving of our issue 
of May 16th last) shows the form adopted. for 
this heavy ordnance, while the fullest particulars 
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ENGINEERING. 
CANET BREECHLOADING MECHANISM FOR NAVAL GUNS. 
(For Description, see Page 653.) 
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CANET SYSTEM 


AND CARRIAGE; 


(For Description, see Page 657.) 


14-CENTIMETRE NAVAL GUN 
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are given in the series of Tables accompanying 
these articles. We may however give a few de- 
tails as to the mode of manufacturing these guns, 
which will apply in general to the various sizes 
made. It may be mentioned that they differ in 
some details according to the purpose for which 
they are intended, and of course the mode of 
mounting them also varies. From the section of the 
naval gun shown in Fig. 458, page 655, it will be 
seen that it consists of a long central tube ex- 
tending for the whole length of the gun ; this tube, 
however, is not by any means of uniform thickness. 
Its maximum outside diameter extends to a point 
in front of the trunnions, and for this length the 
outer diameter is uniform ; inside, however, the 
tube is enlarged at the breech to receive the breech 
screw, and beyond that for a considerable distance 
to form the powder chamber. Beyond the trun- 
nions the diameter of the tube is reduced by 
five successive steps, so that at the muzzle its 
thickness is very inconsiderable. It will be seen 
from the engraving that at the breech two 
shoulders are turned upon the tube ; these projec- 
tions form an abutment for the ends of the 
jacket which extends as far as the first reduc- 
tion in the tube in front’ of the trunnions. 
Around this jacket is shrunk a row of six hoops, 
the most forward of these constituting the trunnion 
ring. The section shows that both the breech hoop 
and the trunnion ring are bound tothe jacket, the 
former by projections fitting into corresponding re- 
cesses turned out of the jacket, and the latter by a 
raised shoulder on the end of the jacket which fits 
into a corresponding recess in the trunnion hoop; 
the forward end of this latter projects beyond the 
end of the jacket and has a screw thread cut upon 
itsinner face. Beyond, the tube is reinforced to the 
muzzle by five hoops, the breadth of each of which 
corresponds to the length of steps turned upon the 
inner tube; over these a second row of three 
hoopsis shrunk, the forward one extending nearly 
midway between trunnions and muzzle. It will be 
seen from the foregoing description and the section, 
that the object aimed at in designing this gun is to 
obtain a high degree of longitudinal strength by 
the system of interlocking adopted; it may be men- 
tioned that all the guns made at Havre above 
15 centimetres (which is the calibre illustrated in 
Fig. 458) have the same principle of construc- 
tion. The diameter of the powder chamber for the 
15-centimetre gun is 7.08 in. and its length is 
about 6.5 calibres ; the length of the rifled portion 
is about 27.5 calibres. The normal charge of this 
gun is 60 1b. of prismatic brown powder, which 
corresponds to the French regulation powder 
PB,8; the projectile weighs 92.5 lb. and the 
initial velocity is 2300 ft. 

Various devices foractuating the breech mechanism 
are employed, all of them characterised by the 
screwed breech-block and De Bange (modified) obtu- 
rator, and having the same feature in common of a 
swinging bracket to receive the block when it is with- 
drawn from its seating. Figs. 442 to 446 (page 658) 
illustrate one form of mechanism. In this arrange- 
ment the block is temporarily attached to the 
bracket by means of a latch a hinged in the centre, 
and having a projection at each end, engaging 
respectively in a recess in the block and one secured 
to the breech of the gun. The hand lever by 
which the block is turned is set at an angle of 
60 deg., when the breech is closed. The movable 
head of the obturator and its auxiliary parts have 
a special arrangement to which attention should 
be called, the object being to maintair the fuze 
always in contact with the bolt, in spite of any 
reduction in thickness of the obturator in con- 
sequence of repeated firing. For this purpose 
the bolt is formed of two pieces so connected 
together that they have a certain range of 
movement on one another ; one of these pieces 
D carries the striker, and the other, the hammer c 
and the various parts of the safety device. At 
the rear of the movable head is placed the piece 
c containing a groove in Which the part D of the 
bolt slides, while the part E is retained by the 
groove in the face of the breech. In order to fire 
the gun the hammer is withdrawn by hand, but 
this can only be done when the end 6 of the bolt 
occupies the enlarged part of the groove B. As will 
be seen from the engravings, when the block has 
been turned by the starting lever till the threads 
are disengaged, it can be withdrawn on to the 
bracket, which is bolted to the breech of the gun, 
and swung back out of the way for reloading. <A 
cam placed at the end of the starting lever serves 





to increase the effort that is necessary to move the 
block in its seating, to subdue the expansion of | 
the obturator wad. 

Figs. 447 and 448 illustrate another system of, 
mechanism, in which all the operations of opening | 
and closing the breech are performed by a con-| 
tinuous rotary movement. This is specially de- 
signed for large calibres, in order to avoid the use | 
of hydraulic or other mechanical appliances, some- 
times necessary in handling the heavy weights | 
involved. The block A, which has four sectors of 
screw threads cut on it, is supported, when out of | 
the gun, by a bracket C hinged to the breech. The 
ring carrying the block is secured to the bracket by 
a bolt h of the ordinary Canet system, and which | 


turning, the sleeve F is forced to rise, and the 
movement of the rack b makes the screw block 
turn ; one-eighth of a revolution of the latter is 
completed when the sleeve arrives at the top of its 
travel. By this movement the teeth of the pinion 
e are brought opposite an opening formed in the 
groove on the bracket mounting ; it begins to turn, 
and gearing, first with a rack cut in the block, and 
afterwards with its screw threads, it withdraws 
the block from its seating. When this is done the 
bolt i is thrown into action and holds the block 
securely, so that the latter can be swung back out 
ofthe way. A reverse series of operations is re- 
quired to close the gun. The firing mechanism 
comprises the bolt G that slides in a groove cut in 


TABLE LVI-—BAtusticat Data or 12 Cent. Navat Caner Guns, CONSTRUCTED BY THE FORGES ET 
CHANTIERS DE LA MEDITERRANEF, Havre. ' 














Length of Gun. 25 Calibres. 30 Calibres. 86 Calibres. 43 Calibres, 50 Calibres. 

in. mm, | in. | mm. in. mm. in. mm. in. mm. 

Calibre os “e a i 472 120 | 4,72 120 4.72 120 4.72 1.0 4.72 120 

Total length of gun oe | S562 300 141.7, 3600 | 170.1 4320 | 203.2 5160 | 236.2 6000 
tons | kilos. | tons | kilos. | tons | kilos. | tons kilos. | tons kilos. 

Weight of gun a os PA 1.772 1800 2.411 2450 2.757 | 2300 3.546 3600 4.200 4250 

Ib. Ib. Tb, Ib. Ib. 

» Shell .. ae ee 463 21 46.3 21 46.3 21 46.3 21 46.3 21 

»» powder charge «| 15.87 7.200 | 19.84 9 24.25 11 28.67 13 32.2 15 
ft. metres ft. metres ft. metres ft. metres ft. metres 

Initial velocity .. os ae 1170 540 2000 610 2230 680 2424 740 2625 800 


yds. m. ft. ft. 
547 = 500} +1600 1810 


Remanent velo. 20! 1000) 1449 | 412 | 1686 

manen velo- 

emanent velo 11641 1500] 1811 | 400 | 1481 
2188 2000/ 1200 | 366 | 1341 
2735 2500] 1113 | 340 | 1922 


metres 
488 


metres 


foot-tons | m. tns. | foot-tons | m.-tns, | foot-tons | m. tons| foot-tons | m. tons} foot-tons m.-tns, 
Energy at muzzle .. ee oe 1007 3120 1285 398.15 1597 494.77 1891 585.93 | 2211 684.3 


ft. metres ft. ft. 

652 2017 615 2205 2402 
499 1822 556 2036 621 22.6 676 
452 1649 503 1881 574 2050 625 
409 1491 455 1737 530 1£94 578 
373 1357 414 1606 490 1751 534 


metres metres, 
673 733 


foot-tons | m. tns. | foot-tons | m.-tns. | foot-tons | m. tons] foot-tons |m. tons | foot-tons | m.-tns. 
547 500} 823 254.81 1052 326.03 1303 


404.70 1565 484.63 1857 574.90 


1084 1000} 675 209.04 859 266.03 1068 330.77 | 1832 412.64 1580 488.96 


Striking energy at; 1641 1500) 653.6 171.20 | 706.1 218.61 


874 270.72 | 1136 352.54 1350 417.97 


2188 2000) 463.2 143.33 | 578.2 178.99 | 715.6 221.52 969 300.56 1155 | (357.47 
2735 2500) 349 123.69 | 480.7 148.87 | 592.6 183.39 830 256.91 985 | 305.12 


Striking energy in 547 = 500 56.1 6.84 91.75 
foot and metric | 1094 —1€00 46.0 5.61 53.66 
tons perincpand) sega 1500| 37.71 | 4.00| 48,15 
cumference of | 2188 2000) £1.53 3.85 39.39 


¢ muzzle 63.3 8.38 87.70 
1 

















10.69 | 109.0 13.29 | 129.0 15.74 | 150.9 18.39 





8.75 89.15 10.87 | 106.8 13.02 127.6 15.44 
7.15 72.8 | 8988 90.95 11.08 107.7 13.13 
5.87 | 5965 | 7.27 | 77.7 9.47 | 92.0 | 11.22 
4.80 | 49.00} 5.95 | 66.c1 8.07 | 78.71 | 9.60 




















projectile. \o735 9500| 27.02 | 332] s281| 4.00] 4036/ 492 | 5660 | 690| 67.12/ 8.19 
in. cm. in. em. in. em, in. cm. in. em. 

At muzzle 6.49 16.5 7.75 19.7 9.05 23.0 10.19 25.9 11.37 28.9 

547 500 5.62 14.3 6.69 17.0 7.83 19.9 8.89 22.6 10.05 25.5 

Thickness of }1094 1000 487 12.4 5.73 14.7 6.7 17.2 7.95 20 2 8.97 22.8 
wroughtiiron| 1641 1500/ 425 | 10s | 603 | 128 | 586 | 149 | 7.07 | 180 | 7.99 | 208 
(Garveformula) | 2188 2000} $.7% 9.5 4.33 | 11.1 5.07 12.9 6.33 16.1 7.16 | 18.2 
2735 2500 3.35 8.5 3.82 9.7 4.44 11.8 5.27 13.4 6.41 16.3 
deg. yards metres | yards metres yards metres} yards | metres| yards metres 

3 2.435 2,225 2,506 2,655 3,300 3,025 3,710 3,390 4,030 | 3,685 

5 3.610 3,300 4,320 3,945 4,893 4,470 5,343 4,885 |: 5,768 5,270 

7 4,811 4,400 5,510 5,035 6,195 5,660 6,716 6,130 7278 | 6,560 

19 6,255 5,720 7,031 6,470 7,635 4,250 8,330 7,615 8,950 | 8,180 

Ranges at different 15 8,229 7,515 9,170 8,375 | 10,040 9,180 | 10,680 9,760 | 11,250 | 10,285 
angles... 20 9,739 | 3,895 | 10,805 | 9,885 | 11,750 | 10,735 | 12,440 | 11,360 | 13,680 | 11,905 
25 10,353 9,925 12,100 | 11,045 | 11975 | 11,940 | 13,780 | 12,580 | 14370 | 13,140 

30 11,618 10,625 13,060 | 11,925 | 14,055 | 12,835 | 14,770 | 13,495 | 15,380 | 14,065 

25 12,120 11,085 | 18,730 | 12,540 | 14,750 13,465 | 15,420 | 14,130 16,080 | 14,705 





has been already described ; part of the bolt moves 
up and down vertically in the bracket, and engages 
in the ring when it is desired to lock it. The axis 
on which the bracket turns is vertical, and is carried 
in suitable bearings X bolted to the breech of the 
gun ; the axis is cut with four threads as shown, 
and at the bottom, under the lower bearing, is a 
wormwheel Y gearing into an endless screw 
mounted on the end of the horizontal spindle by 
which motion is imparted through the handle E. 
On the screwed axis, and extending for about half 
its length, is a deep nut, that carries below a 
toothed wheel e. Round the nut is placed the 
sleeve F ; on the forward part of this sleeve is a 
projection d that works in the vertical guides made 
in the back of the bracket, and on one side is the 
rack b that gears into a toothed quadrant arm c 
made in one piece with the breechblock. When 
the hand lever E is turned, the axis D is 
caused also to turn through the wormwheel Y, 
but at first the teeth of the wheel e on the nut 
working on the axis D are held by the sides of the 





groove l of the bracket; as it is prevented from 


the block, and having a small roller m at the upper 
end. As the block is turned, this roller travels 
up an inclined face 1 formed on the outside of the 
bracket and lifts the bolt. In this position the heel 
of the hammer H strikes against the stop p, and 
the coiled spring s is compressed, ready for firing. 
The movement of the bolt is also made use of for 
extracting the fuze. Figs. 449 to 452, page 654, 
show the mechanism in four successive positions. 

Figs. 453 to 456 show a very similar form of 
this arrangement, but in which the axis carrying 
the bracket and the supporting ring of the block 
is only used for that purpose, a screwed spindle 
being introduced between this axis and the ring, 
which carries the rising and falling nut and rack, 
motion being imparted to this spindle by an addi- 
tional pinion. The Canet breech mechanism for 
quick-firing guns, which, of course, are made almost 
wholly for naval purposes, have been already de- 
scribed in so much detail as to render further 
reference to it unnecessary. 

We may in this place refer to a mode of mount- 
ing naval guns employed by M. Canet, and a modi- 
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CANET BREECHLOADING MECHANISM FOR NAVAL GUNS. 




















Fig. 462 is 


tion, and bringing the gun into place. 
an enlarged view of one of the brake cylinders. 
Training for elevation is effected either by means 
of atoothed quadrant and pinion gearing into it 
and worked direct by a handwheel as shown in the 
perspective view, or by an inclined screw acting on 


a nut bolted to the carriage. The gun is trained 
horizontally by an endless chain driving a pinion 
that gears into a circular rack on the bedplate. 
The weight of this mounting for the gun illustrated 
(14-centimetre) is about 2.4 tons. 





SUBMARINE MINES. 
Critique on Major G. 8. Clarke’s Second Paper on 
“* Submarine Mines in relation to War.” 
By Lieut.-Colonel J, T. Buckn111, late Major R.E. 
(Concluded from page 643.) 


Masor CrarkE honours me with some notice 
by criticising the mine defence» for New York Har- 
bour, which is described in my book on ‘‘ Subma- 
rine Mines and Torpedoes” (1389). He states that 
the New York defence design is based upon the 
plea that a hostile force can be landed with ease on 
Long Island. This statement is utterly incorrect, 
as any one may read for himself, 

The only portion of the proposed mine defence 
that rests on such plea is the location of the firing 
and observing stations for the East River ; viz., 
placing them on the main land in preference to 
Long Island. It is true that a string of forts was 
also recommended on the above plea, to stretch 
between Jamaica Bay and the East River, but the 
mine defence would not be altered thereby, either 
in the East River itself or in front of the Narrows. 
Major Clarke says ‘‘it does not ever appeared to 


(For Description, see Page 656.) 
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have occurred to the designer that the United | 
States could, without any difficulty, place 20,000 | 
men on Long Island before any power in the world 


absurdity of the measure, they would raise the 
number to 100,000 without any real strain whatever. 
Take away the major premiss, and the whole 
elaborate structure, with its charming electrical 
possibilities, dissolves like the baseless fabric of a 
vision.” But this shaft falls short of the mark, for 
the simple reason that the ‘‘ major premiss” is 
both misquoted and misapplied. The owlish idea 
that 2000 men could be of any possible use in an 
attack on Long Island is certainly not mine, the 
words employed in the book being ‘‘ a strong force 
landing on Long Island . . . and advancing by the 
East River shore under the covering protection of 
a fleet.” In a subsequent passage concerning the 
defence of rivers, Major Clarke says, ‘‘ The very 
last place selected by an enemy, for his operations 
would, however, be such channels as the Thames, 
the Medway, and the Clyde, at least until the 
British Navy is effaced, and in this case, an enemy’s 
squadron would be accompanied by a large force 
operating on shore.” ‘* Unless this force could be 
defeated in the field, the Thames defences would 
quickly fall, and with the possession of the river 
banks by an enemy all possibility of utilising mines 
must end.” In what essential point does this 
action, suggested by Major Clarke, differ from the 
one at New York? Sober language is too weak to 
state his contempt for the idea of landing a strong 
force on Long Island and advancing along the shore 
under the protection of a fleet, yet shortly after 
he acknowledges that a foe might attack the Clyde 
in a precisely similarmanner. Moreover, have we 
forgotten the Crimea landing and Aboukir? As for 
the string of forts across Long Island, that matter 
\is, I believe, receiving very careful consideration at 
| the present moment. 

Major Clarke next attacks the ‘‘ new demands” 
for sea mines which ‘‘appear to require to-day 
| safeguardsof which the Confederatesdid not dream.” 
| As the nature of these new demands is not speci- | 
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|fied, it is only necessary to point out that war 
matériel has developed somewhat since the War of 


Secession. It is refreshing to note the acknow- 
ledgment by such a critic that ‘“‘very rough ap- 
pliances proved efficacious in the American war 

. in the hands of a power which possessed no 


| sea-going navy,” and although this is used as an 


argument against the ‘‘ new demands,” it in reality 
forms the strongest claim possible for perfecting 
our mining defences, where they have been con- 
sidered necessary, so as to make them equally 
efficient with the extemporised appliances of the 
ast. 

Major Clarke is severe on countermining as con- 
ducted by our Royal Navy, and in this matter he 
is probably correct. The arrangements are almost 
childish in their wild temerity. 

‘‘The requirements of the perfected submarine 
mines of to-day” are then enumerated, but these 
cannot be the ‘‘ new demands” before mentioned, 
for most of them are very old indeed. 

1. ‘‘ Powerful electric lights”. . . . an old de- 
mand, partially supplied so far back as 1878. The’ 
artillery are now waking to the necessity of same 
for their own purposes, and insist that the lights 
should be directed by them rather than by theminers. 

2. ‘‘Smokeless powder.” .. . Artillerymen hope 
for it too, and for similar reasons. It cannot be 
termed a ‘‘new demand” for safeguarding the mines. 

3. ‘‘Special works for the defence of mine 
fields” are very seldom asked for, or required. 
Make your artillery defence as perfect as you can, 
and the mines can usually be fitted thereto like a 
glove on the hand. 

4. ‘‘ Quick-firing guns on small steamers,” advo- 
cated by distinguished naval officers and others. 
And may not the poor miner speak also ? 

5. ‘*Guard boats,” an old demand to repel boat 
attacks. Not so necessary to-day in narrow waters 
if protected by quick-firing guns and electric lights. 

6. ‘‘ Boat mines.” The same remark applies as 
to (5). 

7. ‘ Secrecy.” Not anew demand by any means, 
and—this can be ‘solemnly assured ’—very in- 
expensive. 

These requirements are mentioned to prove that 
“*the great advance of electrical science since the 
American war must apparently have merely ren- 
dered submarine mines helpless to a degree.” How 
so? Was there ever a more decided non sequitur ? 

To proceed—‘‘The best known instance of a 
fleet being stopped by mines and obstructions, 
occurred at Charleston, where not a single one of 














Dec. 5, 1890.] ENGINEERING. 659 














THE CHESAPEAKE AND OHIO BRIDGE ACROSS THE OHIO RIVER. 


CONSTRUCTED BY THE PH@NIX BRIDGE COMPANY, PHILADELPHIA. 
(For Description, see Page 660.) 
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the requirements, now viewed as essential, ever 
existed,” that is to say, electric lights, smokeless 
powder, quick-firing guns, position finders, &c., 
and secrecy. Well, as regards the last, I have read 
that sume of the Confederates’ mines, whether at 
Charleston or elsewhere, were laid at night ; and as 
for the other requirements, how could they be used 
in 1863, when they did not exist ? How Mephisto- 
philean, therefore, is the sentence quoted, and yet 
not so, for Satan is cunning in his logic. Apply 
the idea to Transatlantic steamers, and the Teutonic 
would be driven by engines unfit for a modern 
colliery, and be lighted by dips. 

The mine is next condemned by the lecturer 
because it is not ready at a moment’s notice, like 
the gun.(?) In another part of the lecture, how- 
ever, it is asserted confidently that sea mines can- 
not possibly be required so long as the command of 
the sea outside them has not been lost or surren- 
dered temporarily or otherwise. According to this 
view, we in England should have ample time to 
perfect our defences after the outbreak of hostili- 
ties ; and this is fortunate, for although we are 
assured that a gun is ‘‘ready at a moment’s notice,” 
we know full well that many are not even mounted, 
and that the gunners detailed to work them are for 
the most part volunteers, unaccustomed to and un- 
trained in their manipulation. 

The relative costof guns and mines is next cursorily 
remarked upon, of course in a manner and with an 
instance the least favourable for the mines. General 
Abbot has answered this part of the attack most 
temperately, but effectively. He states that the 
United States ‘‘ Board on fortifications or other 
defences recommended a liberal use of this obstruc- 
tion in our” (their) ‘‘27 chief ports, covering in all 
of them broad expanses of water lying under the 
fire of land guns; and the cost, including mines, 
operating casemates, electric lights, &c., was only 
about 34 per cent. of the whole outlay required.” 

The ‘‘general rule” is laid down that ‘* mines 
are not required . . . . to defend cramped waters 
. . . . commanded by guns,” and Malta, St. Lucia, 
Esquimalt, Plymouth, and Singapore are cited as 
‘* similar cases.” Surely this is not a correct view. 
The damage to war matériel, stores, ships, and 
docks, which a foe might do in a few hours at places 
like Plymouth and Malta, can scarcely be estimated, 
anda naval commander would be justified in risking 
a good deal to effect it. Harwich, St. Lucia, and 
Mauritius are of small importance in comparison, 
and cannot therefore, be rightly considered as 
‘* similar cases.” 

We are next informed that cruisers are not likely 
to place themselves within the effective range of 
modern artillery well mounted and served on 
shore, and no one will disagree ; but it by no 
means follows that mines are not required ‘‘ for 
the ports of Australasia.” 

A bone is then cast to the dog. ‘‘ Halifax, 
Kingston Harbour (Jamaica), Hong Kong, and the 
Firth of Forth appear to come within the legiti- 
mate domain of the submarine miner.” But even 
this is whittled down to nothing, for, with regard 
to Halifax, Major Clarke, not being expert in naval 
matters, cannot ‘‘ answer authoritatively’ certain 
questions he puts to himself, and which any old 
fisherman pilot at, say, Camperdown (Nova Scotia) 
could answer better than the First Naval Lord. 
When the answers appear, ‘‘a basis may be found 
on which to rest submarine mine defence.” 

As for Kingston, the entry is but ‘‘ 180 yards 
wide,” and there can be ‘no possible objection” 
to ‘ta few observation mines.” How excellent 
well he scorns. 

Next, Hong Kong. Here mines may be used to 
prevent a foe inflicting damage to the shipping 
which would crowd the port in time of war. ‘‘ If 
mines can secure this result ky moral effect they 
should be employed,” and if they offer no possible 
obstruction to vessels entering te port at all times. 

Leith comes next—an impossible kind of place, 
like Brighton—and then the Thames and Medway 
and Clyde business already twice alluded to. 
Mines in these rivers will probably be ‘‘ unobjec- 
tionable,” and ‘‘though not required for their 
moral effect upon an enemy, they may possibly 
have a moral effect at home in the sense of security 
they may convey.” The same argument, with 
equal injustice, has recently been used by some in 
speaking of our volunteer infantry. But it is re- 
freshing to find that even Major Clarke is open to 
the ‘‘moral effect” of feeling some additional 
security when mines are employed. 

The Mersey receives a paragraph which no one is 





likely to disagree with, and the use of advanced 
mines to deny outside water as suggested by me 
for Cherbourg, is then examined. Major Clarke 
thinks such mines would be ‘‘harmless so far as 
French interests are concerned,” and adds, ‘‘the 
strength of the artillery: of the defence is, however, 
usually based on independent considerations, and 
could not well be reduced on account of the presence 
of the mines.” Nosuch reduction of the artillery 
defence was suggested. The case was carefully 
stated. The advanced mines were recommended 
in waters beyond the effective battering range of 
the most. advanced guns on the breakwater forts, 
but within bombarding range of the dockyard. 
The mines were suggested in order to strengthen 
what is acknowledged to be a weak point at Cher- 
bourg, viz., its vulnerability to bombardment. The 
strength of the artillery defence has nothing what- 
ever to do with it. 

If the breakwater were as far in advance of the 
dockyard as it is at Plymouth these advanced mines 
would not be required for the purpose specified. 
Major Clarke adds ‘‘since it is now clear that the 
only hope of successfully engaging coast defences 
lies in anchoring ships in well chosen positions, the 
restriction of the use of manceuvring waters is, 
perhaps, of less importance than formerly,’ but 
he fails to note that vessels engaged in bombarding 
a dockyard or arsenal may, as at Cherbourg, per- 
form the task without ‘‘engaging the coast de- 
fences,’’ and consequently that they would not 
necessarily anchor, or even slow below half-speed. 
The lecturer ends with a summary under no less 
than seventeen heads, stating ‘‘the general consi- 
derations which,” the lecturer maintains, ‘‘ should 
rule the employment of submarine mines.” As, 
however, the points have (with one exception to be 
noted) been given and criticised fully, it would be 
wearisome to recapitulate. The one new point is 
concerning the electric lights, viz., that search- 
lights should be permitted for artillery purposesonly. 
‘*Intolerable confusion would result from employing 
adouble set. There is no objection toa fixed beam 
for the use of submarine mines, but it serves to 
betray their position with some accuracy.” Would 
Major Clarke be surprised to learn that at Toulon 
they have no less than ten electric lights—most, if 
not all, fitted for searching? Where is the intole- 
rable confusion? One light helps another. At 
least that seems to be the idea in our fleet, where 
each vessel has several lights, and they are all used 
when the ships are in dangerous waters. The 
French place additional search-lights in the tops of 
their ironclads, to assist the men in directing the 
armament placed there. 

If, then, a ‘‘ double set” of search lights causes 
‘*intolerable confusion,” what noun and adjective 
could suitably describe the state of affairs when the 
lights of a squadron are busy ? 

The lecturer concludes by inviting discussion. 
His lectures have, up to the present, brought, 
so far as I am aware, but one rejoinder, able 
and brief, from General Abbot, U. S. Engineers, 
who, however, did not handle the subject from the 
British point of view, and carefully abstained from 
doing so. Under these circumstances, and having 
devoted the best years of my life to submarine 
mining and its proper sphere of action for harbour 
defence, I took upthe glove thrown down by Major 
Clarke, whose attack consists principally of a com- 
parison between the utility of guns and mines, in 
which he can scarcely have been aware of the injus- 
tice and unfairness displayed in many of his argu- 
ments. 





BRIDGE OVER THE OHIO. 


The Chesapeake and Ohio Bridge across the Ohio River 
at Cincinnati, Ohio.* 
By Wo. H. Burr. 

Tuis structure forms the connecting link between the 
main and branch lines of the Newport News and Missis- 
sippi Valley and Chesapeake and Ohio systems converg- 
ing from the east and south at Covington, Ky., on the 
south side of the Ohio River opposite the city of Cin- 
cinnati, and the extensive systems of the Cleveland, Cin- 
cinnati, Chicago, and St. Louis; the Cincinnati, Hamil- 
ton, and Dayton, and the Cincinnati, Washington, and 
Baltimore companies, converging from the east, north, 
and west on the north side of the Ohio River in the cit. 
of Cincinnati. It therefore forms the channel throug 
which passes a very large volume of both freight and 
passenger traffic. i 4 : 

The three river spans shown in detail by the illustrations 
on our two-page plate, and on page 659, acquire their 


x Excerpted from a paper read before the American 
Society of Civil Engineers, 





interest as engineering works chiefly from their magnitude. 
The central span is 550 ft. long between centres of piers 
and 542 ft. 6 in. between centres of end pins, which is the 

reatest single non-continuous truss span yet constructed. 

he two spanswhich flank the centreor main channel span 
are 490 ft. between pier centres and 484 ft. 6 in. between 
centres of end pins, and the fact that all these spans carry 
a double track railway, with two roadways and twoside- 
walks, make them also the heaviest non-continuous trusses 
which have yet been built. The engravings show all the 
main features of the trusses and floor systems and their 
connections which are of any special interest. The main 
members of the trusses are of steel, while the lateral and 
transverse systems of bracing and the floor beams and 
stringers are of wrought iron. 

The steel used in the tension members was required by 
the specifications to range in ultimate strength between 
the limits of 58,500 lb. and 66,500 lb. per square inch, and 
between 64,500 lb. and 72,500 lb. per square inch for com- 
pression members, with an elastic limit in all cases not less 
than one-half the ultimate. Nearly the entire amount of 
steel used was open-hearth metal, the only exception being 
the Bessemer steel used for the 8-in. eye-bars. 

It is interesting to observe that a single system of 
triangulation for the web members is one of the prominent 
features of the design ; the short secondary members con- 
stituting in reality only a system of trussing for support- 
ing every second transverse floor beam and forming no 
— of the main web system proper of the spans. Per- 

ect definition of stresses is thus secured in the computa- 
tions. Again, the boring of individual truss members 
was done with such lengths as to eliminate all secondary 
stresses whatever, at a condition of loading midway 
between no moving load and a full moving load. As the 
latter condition will very rarely exist, these normal 
lengths will reduce the secondary stresses at their greatest 
values to such small minima as to be beyond the reach of 
computation, and leave them of no importance whatever. 
The connection between the floor beams and posts is made 
by means of tight-fitting turned bolts, and is so designed 
that they are entirely relieved of all tension and carry 
shear only under all conditions of loading. 

Under the requirements of the specifications all rivet 
holes in the compression members, with few exceptions, 
were drilled ; the exceptions being some light plates and 
angles in a few intermediate posts in which the holes were 
punched and subsequently reamed. The 7-in. steel eye- 
bars and all pins were forged from open-hearth metal, 
while the 8-in. bars were forged from Bessemer steel. 
The three river spans are approached on each shore by 
viaducts 1533 ft. long on the Covington, er south side, and 
2300 ft. long on the Cincinnati, or north side. These 
viaducts are works of unusual magnitude, but possess no 
engineering features of special interest. e specifica- 
tions under which this work was executed were drawn up 
by the Phenix Bridge Company, of Philadelphia, Pa., 
by whom the entire work was designed, constructed, and 
erected. The actual shopwork of the construction of the 
three river spans was commenced in March, 1888, and the 
last of the spans (nearest Cincinnati) was coupled and 
traffic passed on December 25 of the same year. Owing 
to right of way difficulties and delay on the part of the 
Chesapeake and Ohio Railroad Company in deciding on 
their terminal plans, the approach viaducts were only 
finished in May last, thus completing the entire struc- 
ture. The weight of the iron and steel in the two 490 ft. 
and the one 550 ft. spans is almost exactly 10,000,000 Ib., 
and the iron in the two viaduct approaches 10,350,000 Ib. 
more, making a total of 20,350,000 lb. The railway 
moving load under which the work was designed, is equi- 
valent to about 5700 lb. per lineal foot of double track, 
while the general roadway moving load was taken at 
1920 lb. per lineal foot, making a total moving load of 
7620 lb. per lineal foot, of structure. 





SIEMENS HEATING METHODS. 
To THE Epitror OF ENGINEERING. 

Sir,—I have read with much interest an abstract of an 
article from the Vienna Gastechniker, under the above 
title, describing very clearly the improvement I have 
effected in the Bo of furnaces by radiation, or free 
development of flame. 

At the end of the article three points are mentioned, a 
complete physical determination of which Professor 
Zulkowski would wish to have made; they are: (1) 
‘* What is the relation between the radiative powers in 
the active and the passive regions? (2) Is it the case 
that at equal temperatures the active region is more 
erosive than the passive, and why? (3) Is the absence of 
contact essential to complete combustion ? 

I propose, with your permission, to reply to these 

uestions seriatim, and I may add that the physical 

eterminations referred to have already been made. 

First then, as regards the radiative powers in the active 
and passive conditions respectively. In the first condi- 
tion we have luminous flame, in the second hot products 
of combustion ; the radiative power of the first 1 employ 
for heating or melting material within the furnace, the 
heat convective power of the second I use to heat the 
brickwork forming the regenerators of my furnaces. 
Professor Zulkowski’s first question asks in other 
words whether there is such a difference between 
these two conditions as gd be taken advantage of 
in heating furnaces. My brother, Dr. Werner von 
Siemens, has made this question the subject of 
experiments, upon which he founded a communication 
brought before the Berlin Academy of Sciences in 1882. 
The problem he proposed to himself to solve was whether 
oe heated to the very highest temperature that could 

e obtained in regenerative furnaces radiated light and 
heat per se, or whether it was necessary for that purpose 
that there should be some solid substance, such as carbon 
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or dust, present at the moment of combustion. These 
experiments prove clearly to what luminosity and radia- 
tion are due, and 1 have summed up the matter ina 
paragraph in a paper I read before the Iron and Steel 
nstitute in London in 1886 on ‘*‘ Combustion” : 

‘* This luminosity is due to free carbon, liberated by 
the hydro-carbons in the flame, being heated up to the 
temperature of the flame itse'f; these solid particles, 
becoming incandescent, act like tiny incandescent gas 
lights, each particle of free carbon throwing out heat and 
light in all directions, until consumed and converted into 
carbonic acid gas, which is transparent, and therefore 
does not radiate light and heat, although its temperature 
may have increased during the change. The free carbon 
is always the last component part of the flame to burn, 
and, in cases of imperfect combustion, instead of becom- 
ing incandescent and luminous, it is precipitated as soot 
when deposited in chimney flues, and as smoke if carried 
along with the products of combustion, which, issuing 
from chimney tops, is so very objectionable in our towns 
and manufacturing districts.” 

In the second question it is asked whether the active is 
more erosive than the passive stage of combustion and 
the reason why? This question is answered by extend- 
ing the principle upon which the first depends. It is 
actually the motion of the molecules of the combining 
gases, which, although indefinitely small, are exceedingly 
numerous, and move very rapidly, as well as the momen- 
tum of the solid particles that together represent an 
amount of energy, which acting constantly must, in time, 
destroy any surface or object exposed to it. Inthe pas- 
sive condition, when the flame is extinguished, this me- 
chanical work mostly ceases, and therefore the erosion of 
surfaces depending onit is small compared with what it 
was in theactive state. 

As to the third point, or the absence of contact being 
essential to complete combustion, this is a question which 
must be answered relatively and not absolutely, and I 
should say in regard to it that absence of contact is 
necessary to complete combustion when any gases con- 
taining hydro-carbons are employed. I spoke on this 
question in the discussion of Sir Lowthian Bell's paper 
on ‘‘ Gaseous Fuel” at the Paris meeting of the Iron and 
Steel Institute in September of last year. I then divided 
gases into Juminous and non-luminous; by means of the 
latter incandescent light is produced, by the flame striking 
the material which has to give the light, and heating it 
toa high degree by contact; by means of the former 
large furnaces are mainly worked by radiation from the 
flame. In this case, therefore, it is a question of the kind 
of gas used; and I have no hesitation in saying that 
absence of contact is essential when gases which burn 
with aluminous flame are employed. The consideration 
of the analysis of such a gas will serve to make this 
clearer. 

A coal having the following composition, viz. : 6 cwt. 
of volatile constituents, 12 ewt. of fixed carbon, and 
2 ewt. of ash and moisture per ton, may be taken as about 
the average quality used in gas producers for furnace 
work. Leaving out carbonic acid, this coal would pro- 
duce a gas of the following composition by volume : 
hydrogen and hydro-carbons, 11.07 per cent. ; carbonic 
oxide, 2.7 per cent. ; and nitrogen, 59.23 per cent. 
Taking the hydrogen and hydro-carbons as approximately 
equivalent to CHy, it will be found that they would 
require eighteen times their weight of air for perfect com- 
bustion, whilst the carbonic oxide made from the fixed 
carbon would only require about two and a half times its 
weight of air for perfect combustion. The heat deve- 
loped by the combustion of the 6 ewt. of marsh gas would 
be equal to 78,000 Centigrade units, whereas the heat 
developed by the 12 ewt. of fixed carbon, reaching the fur- 
nace in the form of carbonic oxide, would only amount to 
67,200 units. From these figures it is seen that the 
hydro-carbons give in combustion considerably more than 
half the heat of the fuel, and how important it is to 
insure by free development of flame in furnace work, that 
their heating effect should be entirely utilised. 

Yours obediently, 
FREDERICK SIEMENS. 
10, Queen’s Anne’s Gate, Westminster, S. W., 
December 3, 1890. 





THE PROTECTION OF OUR TRADE. 
To THE EpiTor OF ENGINEERING. 

Sir,—The valuable address of Admiral R. Mayne, 
C.B., M.P., at the Chamber of Commerce, on the 28th 
ult., in which he called attention to the necessity of more 
fully protecting our invaluable trade, that has been not 
inaptly termed ‘‘the life of our Empire,” and his state- 
ment in regard to the necessity of our being provided with 
a sufficiency of fast powerful cruisers, supported by strong 
battle-ships, to secure our food and raw material supplies 
in case of war, must commend itself to the warm approval 
of those who have intelligently studied this most important 
national question. 

There can be but little doubt in the minds of skilled 
seamen, that a very large number of our small and slow 
cruisers are, as Admiral of the Fleet Sir Thomas Symonds 
so clearly shows, of very little, if of any, use for securing 
the safe transit of our commerce duriog hostilities ; for 
such vessels could scarcely take care of themselves in heavy 
weather; and it is the opinion of experts, that a great 
mye ag of the ships built and building out of the 

1 million vote, have neither the requisite speed nor the 
coal endurance to prove an effective defence. 

The long lines of our traders coming from and going to 
the most distant parts of the world, and often re-coaling 
at islands off the Continent, and filling, as they do, our 
Channel, require powerful sea-keeping cruisers, backed 
by ironclads to protect them from the attacks of enemies; 
who might sally from them easily and return to their 





rts opposite our commercial routes, ready to make 
urther raids upon our traders. 

Lord Brassey’s statement of the advantages to be de- 
rived from supplementing, as we now do, our Royal 
Navy by some of the larger mercantile steamers duly 
strengthened by collision bulkheads, &c., and b reegme 
to receive armaments, will be generally concurred in ; but 
these vessels should be at once fitted with light guns, 
otherwise, should war break out, their crews will not be 
familiar with the use of weapons, and consequently be 
of little value as a naval reserve. Were war to occur sud- 
denly all our Royal seamen and officers would be required 
to man our warships, and the guns, even if ready, might 
be at along distance from the merchant vessels intended 
to be armed. The great majority of mercantile seamen 
in Australasian waters were strongly in favour of being 
at once drilled to the use of light guns, and at the time 
of the Russian scare in 1885-6 they looked forward with 
pleasure to the expected opportunity of learning to shoot, 
and thus be able to defend themselves at all times in case 
of attack. 

Permit me to add that a mercantile volunteer fleet, 
armed somewhat on the same lines as our present volun- 
teer land force, would considerably augment our naval 
power and add to our prestige,and would have the further 
valuable effect of uniting our colonies in a closer bond 
with their mother-country, besides tending to keep the 
peace. I am, Sir, your obedient servant, 

Rost. A. E. Scorr, Rear Admiral, 
Late Hon. Commodore of New Zealand. 








THE KINZUA VIADUCT. 
To THE Eprror oF ENGINEERING. 

Str,—We read with much surprise an article in your 
valuable journal of October 17th, in regard to the Kin- 
zua Viaduct on the Erie Road being no longer sufficient 
for the traffic on the line, and that the viaduct was to 
be taken down. Permit me to say that this great viaduct, 
being a modern structure, only eight or nine years old, is 
to-day in perfect condition and_perfectly safe for all the 
traffic which it has to carry. The rumour as to its insuf- 
ficiency was absolutely false, as you will see by the fol- 
lowing correspondence, being a letter I addressed to the 
chief engineer of the Erie Road and his answer : 


‘* Phoenixville, September 4, 1890. 
**Charles Buchholz, Esq., Engineer B. and B. N.Y., L.E., 
and W. R.R. Company. 

““My dear Mr. Buchholz,—I heard that the Kinzua 
Viaduct was to be either abandoned or removed, and a 
new line was contemplated to be built. I write to ask 
you whether this rumour is correct, and if so would ask 
the reason why the viaduct is to be removed. Has the 
structure shown any signs of weakness in any part, such 
as loose rivets, or any excessive deflection or lateral 
motion, all of which I doubt very much? 

“Kindly let me hear from you at your earliest con- 
venience, 

‘“‘T remain, yours very, truly, 
** (Signed) 

‘*New York, September 5, 1890.” 

** A, Bonzano, Esq., Vice-President of the Pheenix Bridge 
Company. 

** Dear Sir,--In answer to your favour of the 4th inst. 
I beg to say that the announcement that the Kinzua Via- 
duct is to be abandoned is a mere newspaper rumour. 

‘‘T heard nothing of it until last week while I was in 
Chicago. The structure has shown no sign of weakness 
of any kind, and maintains its full efficiency for the loads 
it was designed to carry. 

‘** Respectfully yours, 
** (Signed) Chas. W. Buchholz.” 


Hoping that you will publish this communication in 
your celebrated journal, 
1 remain, yours respectfully, 
A. BoNzaANo. 


A. Bonzano. 


Pheenixville, Pa., November 18, 1890. 


—— Ie 








CRANKSHAFTS ON STEAMSHIPS. 
To THE EDITOR OF ENGINEERING. 

Sirn,—When the simple engine and the compound 
engine were extensively in use all over the globe we often 
had a broken crankshaft, principally in the after. engine 
or low-pressure engine. Not unfrequently we attributed 
the fracture to faulty forging, crankshaft getting out of 
line, by the ship loosing her x Po or the unequal wearing 
down of the bearings, &c. These probably were the 
common statements put forth, and I have found each of 
these statements to be correct. 

Now we have steel crankshafts built up of pieces and 
faulty crankshafts still exist. 

In the present age we have triple-expansion and quad- 
ruple-expansion engines ; I refer to the former having three 
distinct cranks. In one ocean-going ship the low-pressure 
engine forward crank web got in twist with the after 
crank web, resulting in serious trouble, and obliged the 
substitution of the spare crankshaft. On another ocean- 
going ship, the twisting of the low-pressure engine crank 
webs has commenced, and the engineer has said he does 
not understand why. However, the twisting has made 
a beginning and willsurely end in disaster. Several other 
ships are similarly situated. 

I may also mention a matter which will go further to 
illustrate the augmented stress on the low-pressure engine 
crankshafts of triple-engines, i.e., the forward low-pres- 
sure bearing has the bush metal very considerably more 
worn on the sides than any of the other crankshaft 
bearings, and the cause of this is tangential strain. 

In the triple-engine we transmit the power exerted by 
the high-pressure engine, through the medium-pressure 
engine crankpin ; again, we transmit the combined power 





exerted by these two engines through the low-pressure 
engine crankpin, thence to the tunnel shafting ; each of 
these crankpins are the same in diameter, possessing the 
same length of bearing, each dimensioned for a like shear- 
ing strain and torsional strain. 

xample—In a set of three, each engine developing 1000 
indicated horse-power, the low-pressure engine crankpin 
must have 3000 indicated horse-power transmitted through 
it, and this crankpin has only a sufticiency of strength in 
safety to resist a maximum stress of 1000 indicated horse- 

wer. Hence the many defective crankshafts. 

I shall explain briefly the modus operanai of building up 
these steel crankshafts. The crankpin is held in posi- 
tion by the shrinking of the crank web eye, only, the eye 
on the other end of the crank web has also been shrunk 
on to the journal piece, but a hole is drilled half in the 
crank web, and half in the journal piece, this hole is rose- 
bited, a pin key turned, fitted, and driven up with a heavy 
hammer. In consequence the twisting can only take 
place at the end of the web. 

In anticipation, engine builders and others will be duly 
impressed, and would do a good thing in the interest of 
steamship owners preparatory to designing a set of engines, 
by giving the foregoing remarks a little consideration, and 
increase the longitudinal and sectional dimensions of the 
crank pin, crank web, &c., of the medium-pressure engine 
and low-pressure engine in proportion to the augmented 
stress, ‘ours very faithfully, 

November 29, 1890. R. M‘Dowett. 

[‘* Engine builders and others” are not likely to be as 
much impressed as our correspondent fancies. Why does 
he assume that there is a lack of strength in the stern 
length of the shaft in preference to crediting the fore end 


x 


with an excess *—Ep. E.] 








THE PRESERVATION OF TIMBER. 
To THE EpiTor OF ENGINEERING. 

Sir,—Referring to your interesting article on wood pre- 
servation in last week’s ENGINEERING, we notice that you 
make no allusion to the ‘‘ Gardner process,” which we 
venture to submit has stood the test of many years’ ex- 
perience with results that place it in the first rank of 
wood-preserving systems. In support of this statement 
we inclose you copy of a letter from Mr. W. R. Kinipple, 
whose lectures on submarine foundations are now appear- 
ing in your pages. 

y the Gardner process the sap is dissolved and re- 
moved from the pores of the cls which are then im- 
pregnated with boracic acid, probably the most perfect 

reservative known. For marine or other special cases 
ichloride of mercury can be used, and for ordinary 
creosoting, wood is found after the removal of the sap to 
absorb 30 per cent. more creosote than it dves without 
this treatment. By it also any sort of timber, however 
dense or green, may be effectually seasoned in a few days, 

a matter you justly remark of very great importance. 

We are yours, &c., 
VILSON AND WATSON. 
Managers of the Gardnerizing Timber 
Company (Limited). 

Royal Dockyard Wharf, Woolwic i, Nov. 27, 1890. 








Warer Suppiy oF MELBoURNE.-—The Melbourne Water 
Supply Department has been informed that the work 
of constructing mains and pipes for reticulation pur- 
poses, which was stopped by a recent strike, is about 
to be resumed. This will obviate the necessity of dis- 
charging a number of men who were engaged in lay- 
ing the pipes. Tenders were invited recently by the 
department for 1470 tons of wrought-iron pipes, which 
are required to complete the Surrey Hills water main. As 
these pipes will be subjected to very great pressure, the 
plates are specified to be thicker than usual, and will have 
to be of superior quality to withstand the heavy proof 
pressure specified. 





AMERICAN Surtp CaNnais.—A ship canal commission, 
which has in charge the preparation of a report to the 
Pennsylvania Legislature on the feasibility of a ship canal 
to connect the Ohio and Lake Erie, has prepared maps 
and plans of the proposed route. The line of the canal 
will be 102 miles long, which is only 12 miles longer than 
an air line. The maps show the obstacles and obstructions 
to be overcome. The deepest cut will be near the crossing 
of the New York, Pennsylvania, and Ohio Railroad, near 
Sharon, and a few miles south of that is a deep ravine 
which will either have to be bridged by an aqueduct or 
the route of the canal will have to be carried several miles 
to the eastward. The cost of the canal is estimated at 
about 5,200,000/. 


Tur Nicaragua CANAL.—Recent advices state that the 
Nicaraguan Minister of Public Works, Seiior Don J. E. 
Medina, has, on behalf of his Government, congratulated 
Mr. H. C. Hall, resident general manager of the Nicaragua 
Maritime Canal Company, upon the fact that his company 
has more than fulfilled its contract in money expended 
and work accomplished. The company has now, by the 
terms of the concession, ten years in which to complete 
the canal. Two items in the minister’s report are worthy 
of special note. One is that there has not been a single 
death in the entire force of 1500 employés from any febrile 
or enteric disorder. The other is that several million feet 
of lumber have been received at San Juan del Norte from 
Atlantic and Gulf ports, and that other cargoes are 
arriving daily. This great maritime enterprise will not 
only continue to buy large quantities of lumber from Gulf 
mills during the progress of the work, but when it has 
been completed, the profitable markets of the Pacific 
coast, of South America, of the Sandwich Islands, and of 
Eastern Asia, will be opened out, 
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THE GWINNETT SWIVEL UNION. 

WE illustrate by the annexed engraving a device for 
rapidly joining up electric wires and cables, which has 
been designed by Mr, R. Gwinnett, of 14, Cartland-road, 
Birmingham. The union is wholly of gun-metal or 
brass, and is in two parts, which are connected together 





by a ball bearing as indicated in our engraving, which 
allows the two portions to rotate relatively to each 
other. The ends of the cables are secured to the 
union by a neat form of clamp, the requisite pressure 
being obtained by using taper nuts, as shown. The 
use of the swivel allows all kinks and twists in the 
cable to be got rid of without disconnecting the cable. 








THE STEWART ‘“ RAPID” CUPOLA, WITH 
RECEIVER. 

THe Stewart ‘‘ Rapid” cupola, with receiver, illus- 
trated on the present and opposite pages, was made by 
Messrs. Thwaites Brothers, Limited, of the Vulcan Iron 
Works, Bradford, from designs primarily prepared by 
that firm, and subsequently amended according to 
suggestions by the firm for which it was intended— 
Messrs. W, and A. C. Russell and Co., Scotia Foundry, 
Pendleton, Manchester—-to suit the special require- 
ments of this firm, engaged upon castings of extra- 
ordinary lightness and large surface — decorated 
chimney pieces, coal and gas ranges and _ stoves, 
lavatory stands, theatre ee ship saloon chairs, &c. 
These castings usually vary from jin. to yy in. in 
thickness, so that the metal melted must be to a silver 
white heat for conveyance in bogie ladles on tram 
rails to various moulding shops, the furthest point 
at present being 130 yards distance from the cupola. 

The cupola illustrated is now at work in the Messrs. 
Russell’s foundry, while provision is made for placin 
another alongside, as in Fig. 1, which shows the genera 
arrangement. It is capable of melting with ease 10 
tons of high heat metal per hour, and at present is 
being used at the rate of 7 tons per hour. As the 
firm cast every day, with the exception of general 
holidays, this rate represenvs a vast quantity of light 
castings per annum depending upon the perfect work- 
— this cupola. 

The principal dimensions of the cupola are as 
follows : 


ft. in. 
Outside of ordinary shell 7 O diam. 
a“ chimney ,, Be. at 
ne air-belt i es 
% receiver ROO og, 
Inside of ee ne ~ ae 
. cupola lining at tuyeres a | 
ne +» Charging door Se ee 
a », at chimney ... & £3) ce 
Total height of cupola proper (exclu- 
sive of top bracket... ast «. 46 0 
To the extreme top of bracket aovn BBO 
Height from ground level to charging 
platform sah ss ve x ee: © 
Height from charging platform to sill 
of charging doors - ‘ss 2 0 
Height of air belt _ ‘ 3 3 
sy 9 Feceiver shell his a teed 
, from ground level to tapping 
hole 3 3 


Capacity of receiver (molten metal) 2 tons 
Area of outlet chimney (inside of lining) 3 6 square 
Outside sizeof ,, ; Re 


Fig 1. 


7 ft. 6 in. square by 3 in. thick. This baseplate is cast 
in halves across the corners, so as to allow of ex- 
pansion with the cupola shell. It is supported by four 
cast-iron columns, 5 ft. long by 10 in. in diameter, 
which are bolted to the cast-iron baseplate. The 
cupola baseplate is provided with a wrought-iron 
hinged drop bottom door which is also in halves open- 
ing from the centre of baseplate. Both halves of the 
door are keyed on to a shaft working in bosses cast on 





STEWARTS RAPID CUPOLA. 
CONSTRUCTED BY MESSRS, THWAITES BROTHERS, ENGINEERS, BRADFORD. 






and each tuyere. Outside of the furnace portion of 
the cupola shell there is bolted an air belt (8 ft. 8 in. 
inside diameter by 3 ft. 3 in. deep). The belt is bolted 
on in halves. Attached to the outside of the air belt 
are two cast-iron blast pipes, and to each is con- 
nected a turned swivel valve to shut off the blast. 
Peepholes are fixed opposite each tuyere and consist of 
seating and swing door fitted with blue glass sight 
holes. A convenient iron platform, with protecting 


TABULATED Form oF Resutts or TESTS MADE UPON A No. 10 Size Stewart’s Patent “‘ Raprp” CuPoLA AND 
RECEIVER, AT Messrs, W. AnD A. C. RussELL AND Co., PENDLETON, MANCHESTER. 















































he 43 y =| ej ~ a No. 6 Blower and Engine 
Result of Test. | § ge 3 gs 3 = 3 ae | “1889” Pattern, 
| os Ss os ss o | ae o 
———|f.6 |52 | * 2 is legs 
% lees oe = = » | od | 3 luce 2. ‘ 
22 Pee lose cis EF | feglB lg (AG) re /a8* lazeg 
Wh ls& lewve |ode.| eas es 3 |g3); 5 '2 | Ss] 2 2 oe EE8 
en Ss j8#2 | $55..| $85..| & a l[ssio |% | #818 [eS | 488 [smo 
Tested. | §5 $68 Sons | Bons De 9 os 4% FI £3 2 a3 ofS _ |os 33 
52 GE [3 sels.ss, 281g |talse fe E13, (2: | feed Be -ee 
So Es° |esgslezge §2 | ¥ lee 28 SE/*8| 88 PF.) "Ses case 
|Sa. sad : Ebro Eby pet | vd 32159 | of | ae] 68 le BSl CFF e2nee 
eos Efss| 2822 | e232 25 | 2 | 22/25 fs | $8 | gs G23] 2328 asks 
ig? = © qs ae PAs | eC" r= <* <7 ot SH s =A BARRA HRASTO 
1890. | ct. qrs. Ib. ct. qrs. Ib. | hr. min | | 
October7 ../ 8.77 | 12.6 om am | 1 2 9 46,386 | 3 80 | 3688 | 1598 | 5286 | 10 190 | 26} 50,207 22,072 
» 8..| 956 | 1482 |2 0 10; 1 1 11 | 42,3886 | 8 15 2856 1568 4426 | 12 180 | 28.8 48,490 23,201 
7 ae 10 | 1567/;2 0 0/1 1 2 48,456 | 8 25 | 2772 1568 | 4340 | 20 180 | 27.12| 49,654 24,859 
» 2 ++] 10.66 16.88 |1 3 14 | 1 0 21 45,888 | 3 10 | 2688 | 1568 4256 «10 180 | 28 44,077 23,500 
i ' i 
* See notes in article regarding stoppage and reduction of blasts. 





closed a wrought-iron bar is shot home across the 
underside of the doors at centre, securely fixing it 
in position. This bar slides in wrought-iron staples 
fixed to the baseplate. 

The shell of the cupola at the furnace portion (7 ft. 
in diameter) is provided with three rows of cast-iron 
tuyeres ; in the bottom row there are three of 6 in. 
diameter, in the middle row three of 5in. diameter, 
and in the top row there are six of 3 in. diameter. 
All these tuyeres are fastened to the cupola shell with 





The cupola is fixed upon a strong cast-iron baseplate 


bolts and an asbestos ring is inserted between the shell 


the cupola baseplate, a hand lever being keyed on to} 
each shaft for closing the doors. When the door is | 





rail, surrounds this tuyere belt, and while on it the 
men can readily observe and attend to the numerous 
tuyeres. This platform is placed high enough to allow 
perfect freedom for the men attending the tapping, &c., 
operations below. 

To indicate the pressure of blast in the air belt a mer- 
cury pressure gauge is attached. A cast-iron turned 
plug valve is bolted through the shell to each tuyere 
in the toprow. The stem of each valve comes through 
a cover plate bolted on the top of the air belt anda 
handle is provided for each valve. Two division plates 
are fixed in the belt which divides it into two com- 
partments, and the supply of air to that compartment 
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is controlled by one stop valve. If the tuyeres get 
black with the slag they are cleared by shutting off 
one valve for a few minutes so that the blast in the 
other compartment blows the hot air through the 
tuyeres that have the air shut off. A fettling door is 
provided at the back of the cupola. 

The receiver is placed, not in front of the cupola, as 
is usual, but sideways on the diagonal, so as to admit 
of easy access to all parts of the cupola and receiver. 
The connecting hot-air pipe being on the diagonal can 
be examined and attended to while the operation of 
casting or slagging is proceeding, the receiver tapping 
hole being in front ft its slagging spout behind, while 
the cupola is left perfectly clear from front to back 
under the drop bottom for handling the hot discharge 
from the cupola at the close of the cast. The receiver 
has also a frontfettling door. The cast-iron hot-air pipeis 
fitted to the top of thereceiverand tothe sideofthecupola 
shell, and conveys the hot-air back from the receiver to 
the cupola. This pipe is lined with gannister, and pro- 
vided with a peephole and plug ; a similar provision is 
made in the receiver for removing any obstruction that 
may get into the connecting throat through which the 
melted iron and slag flow from the cupola to the 
receiver. 

Instead of having only one charging door as is the 
usual practice, this cupola is provided with two 
charging doors placed diagonally, by which either 
hand or machine charging can go on simultaneously 
with expedition. This arrangement also secures a 
better distribution of the charges, and reduces the 
time considerably during which the men are exposed 
to the heat through the charging apertures. These 
openings are provided with cast-iron charging doors 
lined with firebrick, and are balanced by weights ; by 
this means these doors, working in slides and sus- 
pended by chains, are readily moved and closed ; in- 
suring more continuous and effective escape of the gas 
rs the top and greater comfort on the charging plat- 

orm. 

The top of the cupola proper is closed over with 
brickwork, and the chimney is carried out at right 
angles by a flue 3 ft. 6 in. square inside, at the end of 
which is a sliding damper, lined with gannister. It is 
balanced by chains and weights and is under the 
control of the attendant. The flue and damper are 
intended to face a twin cupola for which provision is 
made, and this damper arrangement can be closed 
when the other cupola is working, and thus prevent 
fumes, &c., from entering, to the inconvenience of 
those fettling the furnace not in use. 

Between the two cupolas is an effective special spark 
trap and hopper designed by Messrs. Russell (Fig. 6). It 
is designed to receive the sparks from one or both 
cupolas, both sides ending in one hopper below, where 
the sparks are collected and removed at intervals. 
The upper part of this hopper is formed with partly 
closed sides and top, the baffle plates being hinged, 
for convenience and for regulating the — flames 
and sparks, the latter being shot against the opposite 
side, where, by their gravity and loss of force, they 
drop readily into the hopper. This in a crowded 
district must be a public advantage, as well as a safe- 
guard in the works themselves. 

The charging platform is entirely constructed of 
wrought iron rolled beams, and plates, the joints o 
the plates being carefully planed and the plates 
rivetted to the girders to insure perfect safety to the 
workmen belowand above. This platform has an area 
over 1200 superficial feet and is covered by a wrought 
iron roof with provision for lighting and ventilation. 
The platform is connected with a hydraulic hoist. 

The cupola blast is produced by a No. 6 Roots im- 
ae blower with a special engine, both supplied 

y the Messrs. Thwaites Brothers, Limited. 

We give in tabular form on the preceding page 
results of tests made on the cupola and receiver illus- 
trated, which results are certified as correct by Messrs. 
Russell. The tests were made last month. 

In connection with the tests made on the 7th October 
it should be stated that the charges consisted of 14 cwt. 
of pig to 6 cwt. scrap. The blower stopped blasting 
from 4.20 to 4.35, receiver being full of metal, and from 
4.35 to 5.5 there was only 6 oz. pressure of blast. Ali 
the coke for the bed and most of the charges was very 
wet, having been out in the wet all night. The coke 
for the bed was patent French coke ; coke for charges, 
two-thirds patent French coke and one-third Barning- 
ham coke. 

On the 8th October there was only half blast from 
3.50 to 4.45, as the workmen could not take metal 
away fast enough ; 18 tons 18 cwt. of iron were melted 
with 25 cwt. 2qrs. of coke, and 14 cwt. of coke for bed. 
Charges: 14 cwt. of pigand 7 cwt. of scrap; some of 
it very hard. Coke for bed was patent French coke ; 
coke for charges, two-thirds patent French coke and 
one-third Hargreaves’ coke. 

The charges on the 9th October were 14 cwt. pig, 
7 cwt. scrap. Stopped for tapping hole ten minutes, 
and ten minutes slagging hole. Half blast from 4.15 to 
finish 5.15; 19 tons 8 cwt. of iron were melted with 
24 ewt. 3 qrs. of coke for fusion and 14 cwt. bed. Coke 





for bed was patent French coke; coke for charges, 
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two-thirds patent French coke and one-third Barning- 
ham coke. 

There was on October 10 a stoppage of five minutes 
from 1.50 to 1.55, and from 4.15 to the finish at 4.45 
there was half blast. Fireclay came out of the tap- 
ping spout. Stopped for slagging ten minutes. 20 tons 
5 cwt. 1 qr. of iron with 24 cwt. of coke for fusion, 
and 14 cwt. for bed. Coke for bed was patent French 
coke ; coke for charges, two-thirds patent French coke 
and one-third Hargreaves’ coke. 








MANCHESTER SHIP CANAL. 

WE give on page 666 of our present issue some 
views of the work now going on in connection with 
this great undertaking which has been carried on 
with restless energy and with marked success. It 
will be remembered that the first sod was cut in 
November, 1887, and during the three years just past 
a prodigious amount of work has beendone. ‘Ihe rate 
of progress is suchas to leave no doubt that within 
little more than a twelvemonth will be seen the com- 
pletion of another great engineering achievement 
worthy to mark the close of the nineteenth century. 

The line of the canal for fully one-third of its length 
follows closely the course of the rivers Irwell and 
Mersey, and passes therefore, through tolerably level 
ground. Still there are cuttings up to 66 ft. in depth, 
and the largest, which occurs at Latchford, is 14 
miles in length with an average depth of 55 ft., and 
the great width of the channel with a uniform depth 
of 26 ft., and eventually of 28 ft., make its construction 
a work of considerable magnitude. It is obvious, 
therefore, that the question of excavation has been 
one of paramount importance, and that the best 
energies and the most perfect machinery were needed 
for its execution. The total amount of excavation in 
the Ship Canal and the docks is estimated at 46,000,000 
cubic yards, of which nearly one-fifth is in sandstone 
rock, 

Our illustration, Fig. 1, gives a view of an ordinary 
cutting in the Barton section about 44 miles from Man- 
chester. It shows the excavation completed down to for- 
mation level, the width of the channel at bottom bein, 
here 170ft. The nature of the ground is soft soil—san 
and clay mixed with sand, the sandstone rock cropping 
up in a few places. The side slopes are cut at an in- 
clination of 14 in length to 1 in depth, and are pitched 
with large blocks of sandstone of the harder quality 
taken out in the rock cuttings. This stone — 
is very carefully done, the stones are set on edge an 
the interstices are filled with smaller pieces and chips, 
and eventually with sand or gravel. The pitching is 
about 30in. thick at the bottom, diminishing to 18 in. 
at and above water level. A strong horizontal toe is 
formed all along the bottom of the slope to secure a 
firm abutment to the mass of stone. Where the soil 
is soft the stone pitching is necessary to prevent the 
wash from passing steamers undermining the banks. 

Where the canal bed is cut through stiff clay, the 
slopes are about 1 to 1, and no stone pitching is re- 
quired, while in rock cuttings the sides are nearly 
vertical or about 1 in 6. 

The view given in Fig. 1, conveys a good idea of 
the size of the Ship Canal, and in a general way of the 
magnitude of the task. The lines of railway seen 
along the bottom, which serve for the removal of the 
spoil, are of the ordinary full gauge of 4 ft. 84 in. 

Fig. 2 shows a typical cutting through rock. This 
-throughout the whole length of the canal—is of 
the nature of freestone or sandstone, both soft and 
hard, and from buff to red in colour. This cutting 
occurs near Pool Hall, about two miles distant from 
Kastham. The view is looking towards Manchester, 
the estuary of the Mersey being on the left behind 
the bank of rock. The wocden erection in the middle 
distance is a pumping station, the water being gathered 
here from a considerable distance up and down the 
cutting and thrown over the bank into the estuary. 
The rock is blasted in large masses and quarried with 
crowbars and wedges in the ordinary manner. The 
locomotive steam crane showing on the right lifts the 
large blocks as they are detached into wagons, while 
the smaller pieces and débris are put into tip-wagons 
and carried off to form embankments, or to be depo- 
sited on the spoil banks. The large blocks are used 
in the building of the lock anc dock walls, and for 
pitching the canal slopes, or else are stored up for sale 
or future use. 

Oa the right, on the top of the bank, is seen ap- 
proaching a train of wagons, running on what is called 
the Overland Route, which is a line of continuous rail- 
way from Manchester to Eastham—a length of more 
than 35 miles—broken only for a short distance by 
the estuary of the Weaver. 

(To be continued.) 








Tue BaLtimoxe.—Reports from Lisbon as to the new 
United States cruiser Baltimore, indicate that in crossing 
the Atlantic she maintained a high speed, varying from 
144 to 16 knots per hour. She steamed without difticulty 


. or risk in heavy seas, for two consecutive days, and exhi- 
bited sea-going qualities of a high order. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 
Glasgow Pig-Iron Market.—There was a firm tone in 
the pig-iron warrant market last Thursday forenoon, and 
quotations showed an inclination to advance ; indeed, at 
one time Scotch iron was 24d. per ton dearer, but the 
close was under the best prices paid, and close upon 
20,000 tons were bought by one operator, who was sup- 
posed to be buying for London people. The *‘ bears” 
came out in strong force, the bulk of the iron placed on 
the maiket being supplied by them. Prices were com- 
paratively steady in the afternoon, and the settlement 
prices at the close were—Scotch iron, 48s. 104d. per 
ton ; Cleveland, 45s. 3d. ; hematite iron, 56s. 14d. per ton. 
The tone of the market was very depressed on Wednesday, 
and prices went on declining almost without an upward 
turn. Scotch iron declined in price 24d. per ton in the 
forenoon and 43d. in the afternoon, or 7d. per ton on the 
day, while Cleveland and hematite iron lost 3d. and 84d. 
per ton respectively. The market was quite lifeless, but 
some surprise was expressed at the heavier drop in the 
rice of hematite iron, which is in large demand, and is 
Gaiee considerably reduced in stocks in Cumberland. At 
the close the settlement prices were-—Scotch iron, 48s. 44d. 
per ton; Cleveland, 45s.; hematite iron, 55s. 6d. per 
ton. The tone of the market was again depressed on 
Monday, the stock and other returns for the week 
and month not being up to expectations. At one 
time the price of Scotch iron was 8d. per ton down, 
but there was subsequently a partial recovery. The 
losses on the day were 44d. per ton on Scotch iron, 
4d. on Cleveland, and 2d. per ton on hematite iron. 
Flatness was again the characteristic feature of the market 
ee. Selling on behalf of weak and disappointed 
olders was heavy, and as there were but few buyers 
except those who were committed to the oversold account, 
rices gave way. Scotch iron was especially offered, and 
eft off at 46s. 11d. per ton, being the lowest price touched 
since the month of August. From yesterday week the 
cash quotation for Scotch iron declined 2s. per ton, and a 
year ago the price was flourishing at 60s. per ton. The 
settlement prices at the close were—Scotch iron, 46s. 104d. 
per ton ; Cleveland, 43s. ; hematite iron, 54s. 3d. per ton. 
A large and active business was done in Scotch warrants 
this forenoon. The opening was flat, and the price went 
down to 46s. 74d. per ton. Some fairly large purchases 
were made by the ‘‘ bears,” and there were also one or 
two ‘‘bull” orders executed. The others seeing the 
‘* bears” covering bid prices up, and the close at 47s. 04d. 
was fairly firm. There was a little improvement in the 
afternoon, the price of Scotch advancing to 47s. 3d. per 
ton, but the close was again 47s. 04d. There is absolutely 
no support being extended to the market, nor do the 
stronger houses — disposed to enter into engage- 
ments for a rise; though should the fall continue much 
furiher, something of the kind may be looked for. Inrespect 
of the shipments of pig iron from Scotland, which are very 
low, it is stated that Teal and France are now importing 
hematite pig iron from Bilbao, in place of Gartsherrie, 
Langloan, and other high-class special brands, the stocks 
of which are exhausted. It is even thought that Spain, 
in place of shipping ore to the Clyde, will soon be sending 
hematite iron. Last week’s shipments from all Scotch 
ports amounted to 4041 tons, as compared with 9204 tons 
in the corresponding week of last year. They included 
200 tons for the United States, 400 tons for Italy, 290 tons 
for Germany, 175 tons for Holland, 105 tons for Spain 
and Portugal, smaller quantities for other countries, and 
2456 tons coastwise. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 605,784 tons, against 609,766 tons yesterday 
week, thus showing for the week a decrease amounting to 
3982 tons. 


Smoke Abatement Association.—There has lately been 
formed an organisation known as the Glasgow and West 
of Scotland Smoke Abatement Association, and a meeting 
of the executive committee of the Association was held 
in Glasgow on Wednesday afternoon, Mr. Alex Crum, of 
Thornliebank, in the chair, when it was resolved to issue 
a circular stating the aims and objects of the Association. 
It is the intention of the executive to appoint one or two 
trustworthy engineering experts to make such close in- 
vestigation into ‘‘ cause and effect as may lead to a prac- 
tical solution of some at least of the difficulties in the 
way of manufacturers and others who desire to prevent 
the escape from their works of smoke, soot, and such like 
offensive discharges, injurious alike to the health, clean- 
liness, and general well-being of the community.” It is 
necessary that a fund of from 2000/. to 3000/. should be 
provided to defray official salaries, travelling expenses, 
printing, and other costs of the investigation, and it is 
proposed to raise this fund by a voluntary assessment of 
10s. per boiler or furnace, and by subscriptions from the 

eneral public. As the movement is directed to effecting 
ee the owners of works better results from their coal con- 
sumption, and for communities at large a purer and more 
wholesome atmosphere, the committee look for contribu- 
tions and other practical assistance from every interest in 

lasgow and the West of Scotland, and a liberal response 
is expected. 


Clyde Shipbuilding Trade ; Launches in November.— 
This local branch of industry was fairly brisk during the 
month of November, but the output of new shipping was 
under the amount expected, owing, it is said, to the slow- 
ness with which some of the builders have been gettin 
their supplies of material from the steel works. In all 
seventeen new vessels were launched during the month 
having a gross tonnage of 24,030 tons, which, as compa: 
with the output in November last year, shows a decrease of 
6880 tons. For the eleven months of this year, however, 
the launches show an increase of 12,742 tons over the out- 





put of the corresponding period of last year, and 149,082 
tons over the output in the eleven monthsof 1886. As com- 
pared with the year 1883, hitherto the briskest year yet 
known in the history of this branch of trade, there isa fall- 
ing-off to the extent of 56,855 tons. Twelve of the vessels 
launched were steamers which aggregated 16,020 tons, 
and there were five sailing vessels of a total of 8010 tons, 
Amongst the former there were the Gera, 5400 tons, built 
by the Fairfield Shipbuilding and Engineering Company 
for the North German Lloyd’s; the Mongolian, 4750 tons, 
built by Messrs. D. and W. Henderson and Co., for 
Messrs. J. and A. Allan, Glasgow; the Pickhaben, 3160 
tons, built for a Hamburg company by Messrs. Barclay, 
Curle, and Co., Limited, and intended for trade between 
Hamburg and Montreal. All the other steamers were of 
much smaller tonnage. Two of the sailing vessels in the 
month’s output were of very large size. 


New Shipbuilding Contracts.—Messrs. Russell and Co., 
Greenock and Port-Glasgow, have secured a contract to 
build a steel sailing ship of 1700 tons register, and about 
2870 tens deadweight, for Messrs. Robert Rogers and 
Co., Liverpool. They are also about to start the con- 
struction of a steel sailing ship of 1700 tons register, and 
having a deadweight carrying capacity for 2850 tons, 
which they have contracted to build for Messrs. G. T. 
Soley and Co., Liverpool. The Grangemouth Dockyard 
Company have contracted to build a 2400-ton four-masted 
steel barque for a London firm, and a steel barque of 1200 
tons register on Hamburg account. 


Prices of New Shipping.—First-class passenger steamers 
may be contracted for at present on the Clyde at from 
26/. to 291. per ton gross register, and steel cargo steamers 
at from 12/. 10s. to 14/. 15s. per ton gross register, or 
8. 15s. to 101. per ton deadweight ; and the price of steel 
sailing ships ranges from 9. 5s. to 101. 10s. per ton, 


Glasgow Fire Brigade.—In a public lecture which he 
delivered this week, Firemaster Paterson stated that the 
Glasgow Fire Brigade has now 87 men of all ranks who 
performed no other duties than those embraced in the 
work of the fire department, and 50 police constables who 
acted as auxiliaries. The stations were 11 in number, 
23 horses being kept for department work. Seven steam 
fire engines, nine manual engines, nine hose and ladder 
carriages, nine hand reels, and eight miles of hose, formed 
the principal equipments of the brigade. The water 
supply was drawn from upwards of 4000 fire plugs and 
hydrants, and the street fire alarm system was not ex- 
celled in the kingdom. 


Model Fire Briyade Hose and Ladder Carriage.--Not 
the least interesting object to be shown in the forthcoming 
Glasgow East End Exhibition is, at present, being made 
in the workshops at the Central Station of the Glasgow 
Fire Brigade. It is a model of a hose and ladder carriage, 
one-sixth of the real size. Every article—ladders, hose, 
bolts, lamps, whistles, &c., used by the firemen—is repro- 
duced according to scale, and with a marvellous accuracy 
of detail. With the exception of the canvas hose and the 
— glass for the tiny lamps, all parts of the model 

ave been made on the premises, and they afford a striking 
illustration of the ingenuity and skill of the members of 
the brigade. 


Railway Viaduct at Crianlarich.—-A great viaduct is 
now being built at Crianlarich on the new West Highland 
Railway, where it crosses the Callander and Oban Rail- 
way. 

New Machinery at Aberdeen Corporation Gas Works.— 
There has just been fitted up and successfully started 
at Aberdeen Gas Works a set of West’s apparatus for 
charging and drawing retorts, with coal breakers and 
elevators. The new machinery has been erected at a cost 
of about 6000/., and it is claimed for it that by its use an 
annual saving in expenditure of something like 15001. 
will be obtained. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Iron and Steel.—There is a steady demand for 
finished material, and if anything there is a tendency 
upwards in price. For shipbuilding plates, marine forg- 
ings, &c., orders are abundant at firm prices. Quotations 
for railway material are: Locomotive and tender tyres, 
12/. to 141. per ton ; carriage and wagon tyres, 10/. 12s. 6d.; 
springs, 11/. ; locomotive axles, 16/. ; carriage and wagon 
axles, 10/, 12s. 6d.; special Bessemer billets, 61. 10s. ; 
special Siemens, 6/. 15s. 

The Coming Contracts for South Yorkshire Coal.—This 
subject has n considered at a meeting of the South 
Yorkshire Steam Coalowners’ Association. The meetin; 
was, of course, private, but the conclusions of the coal- 
owners on this interesting a have transpired. Mr. 
John Tyas, of the Swaithe Main Collieries, presided on 
the occasion, and representatives of several important 
Derbyshire firms were present. It was pointed out 
that the contracts for steam coal of the Barnsley 
bed were let at the beginniug of the year at 11s. 
per ton, the North-Eastern were wiry d having made their 
contracts for twelve months’ at that price. It was further 
shown, however, that the contracts made to commence 
in the month of July, some of which were only for six 
months owing to the high terms then prevailing, were 
made at 10s. 6d. per ton for Barnsley hards, and at from 
1s. to ls. 6d. per ton less for the hard qualities of the 
Parkgate seam. After some discussion it was agreed that 
the prices of last July should be adopted in tendering for 
the forthcoming contracts for the ensuing year. The 


red | arrangement with the Derbyshire coalowners was con- 


tinued, and they will, as last year, tender at 1s. per ton 
less than the Yorkshire owners, that being about the 
recognised difference of value of the coals in the market. 
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John Brown and Co., Limited.—At a meeting of the 
directors of this company held last Saturday it was 
resolved to pay on the 22nd inst. an interim dividend of 
10s. per share, less income tax, on the ordinary shares of 
the company. 


Bristol Wagon Company, Limited.—In accordance with 
resolutions passed on Saturday last at a meeting of this 
company, held in Rotherham, the capital was increased 
by 10,000/. The applications for shares have exceeded 
the number to be allotted by more than 2000. Z 


Parkgate Iron and Steel Company, Limited.-—The above 
company have declared an interim dividend for the half- 
year ending November 29. The report states: ‘‘ Your 
directors regret that during the past half-year the demand 
for iron and steel has decreased. The decrease has also 
been accompanied with a corresponding fall in prices, 
without any reduction in the cost of fuel and labour. This 
has caused the operations of the company to be much less 
satisfactory than your directors anticipated. The last 
half-year’s working of the company, however, shows a 

srofit, out of which your directors have decided to pay an 
interim dividend of 1J. per share, warrant for which is 
herewith inclosed. 





MISCELLANEA. 
THE exports of gold from the Cape during the last 
month amounted in value to 177,000/. 


Sir William Thomson is the new president of the Royal 
Society, and amongst the medallists of the past year are 
Dr. Herz and Dr. John Hopkinson. 


_ The London Gazette of last Tuesday contains an Order 
in Council for the construction of the following railways : 
Killough and Ardglass, Galway and Clifden, and West- 
port and Mulrany. 


The first ordinary meeting of the Hull and District 
Institute of Engineers and Naval Architects was held 
on Tuesday, the 25th ult., when a discussion took place 
on the education of engineers. 


Messrs. Davey, Paxman, and Co., of Colchester, inform 
us that they have removed their London offices to larger 
and more convenient premises at 78, Queen Victoria- 
street, E.C. 


The manufacture of smokeless powder for the Russian 
army, for which a special factory is in course of erection 
at St. Petersburg, will be commenced before the end of 
the present winter. 


The total production of steel in the United States in 
the form of ingots or direct castings during the year ending 
June 30 last, was 3,988,200 tons, an increase of 2,965,200 
tons as compared with the year ending May 31, 1880. 


It is stated that Mr. Forwood has completed his report 
of his visit to the dockyards, to inquire into the applica- 
tions of the men for redress of various grievances and for 
higher wages. The report is believed to be favourable 
to the men’s claims. 


In answer to a question in the House of Commons last 
week, Mr. Raikes stated that the Australasian colonies, 
the Cape, Natal, West African and West Indian colonies 
had agreed to adopt the proposed 24d. postage rate, and 
that he was making arrangements for the new rate to 
come into operation on January 1 next. 


The gross receipts of the 23 principal railways in the 
United Kingdom for the week ending November 23, 
amounted, on 16,2354 miles, to 1,328,405/., and for the 
corresponding period of 1889, on 16,130? miles, to 
1,303,369/., an increase of 104? miles, or 0.6 per cent., and 
an increase of 25,036/., or 1.9 per cent. 


The Secretary to the United States Navy has given 
directions for a number of tests to be made with nickel 
steel for constructive purposes, and a number of plates 
and frames are to be Ln for this purpose by Messrs. 
Carnegie, Phipps, and Co. The material is also to be 
tried for projectiles. 


Amongst the important private Bills to be brought in 
during ae present session of Parliament is one of which 
Mr. Gainsford Bruce has given notice. The Bill pro- 
vides for thecompulsory sale of water for domestic uses 
by meter in London when desired by the consumer, such 
a method of sale being at present optional with the com- 
panies. 


The sea outfall works at Tayport, Scotland, have just 
been completed at a cost of 3080/. This town has a popu- 
lation of 3000 and the contract price included the ‘laying 
of sewers in every street. The work has been carried out 
to the designs of Mr. W. H. Radford, of Nottingham, 
whose proposals were awarded the first place in an open 
competition. 


Herr A. Schneller gives the following Table as the 
result of experiments on the difference of potential neces- 


sary to produce a spark of a given length: 
Sparking Sparkin 

Volts. Distancein Volts, Distance i 
Millimetres. Millimetres. 

4300 + 10,700 16 

4700 6 11,500 20 

6750 10 13,100 22 

7800 16 14,200 24 


At the last ordinary monthly motee. of the Leeds 
Association of Engineers, Mr. Wilson Hartnell read a 
paper ‘‘On how to Calculate beforehand the Performance 
of a Steam Boiler.” The author had had a number of 
curves prepared showing the performances of different 
classes of boilers, under varying conditions as to the area 
of the heating surface of the grate ,of the area through the 
flues, and of the rate of combustion. 





A Permanent International Exhibition is now bein 
arranged at Moscow, which claims to be the commerci 
centre of the Russian Empire. Large warehouses will be 
provided in addition to the ordinary exhibition buildings, 
and the scheme will, we understand, be more of a machi- 
— market and commission agency than an exhibition 
of the ordinary kind. Thecharges for space in the machi- 
nery section will range from 2/. to 61 per square metre 
per annum. Full information as to the objects and scope 
of the exhibition can be obtained from Mr. Emile Cloes, 
of 122, Cannon-street, London. 


At a general meeting of the King’s College Engineering 
Society held on November 28, 1890, the president in the 
chair, Mr. Inman read a paper on ‘‘ Injectors,” more par- 
ticularly describing Messrs. Metcalf and Davies’ patent 
exhaust injector, which is the only one which utilises 
waste steam, and injects water against a pressure of 75 lb. 
The author also described Messrs. Gresham and Craven's 
automatic injector, and exhibited a model of the same. 
Models of Giffard’s and the exhaust injectors, kindly lent 
for the purpose by Mr. A. 8. Savill, of the Exhaust 
Injector Company, Manchester, were on view at the 
meeting. 


The northern extension of the Kimberley Railway to 
Vryburg, in Bechuanaland, constructed in conjunction 
with the chartered company, was technically opened on 
Wednesday last by Mr. Sivewright, Commissioner for 
Crown Lands and Public Works, who in his speech on the 
occasion announced that the line had been completed for 
200,0007. below the estimated cost. It is hoped that the 
extension to Mafeking will be opened next May. The 
Simonstown Railway was also opened on the same day 
by Mr. Cecil Rhodes, the Premier, who said that the 
credit for the construction of the line Was due to the 
ministry of Sir John Gordon Sprigg. 


Saturday was the last day for depositing plans for bills 
and orders intended to be brought before committees in 
the ensuing session of Parliament. There are only 206 
deposited plans this year, as compared with 332 in the 
previous session, and this is mainly owing to the great 
falling off in the electrical lighting provisional orders from 
159 last year to 62 this year. The following are the figures 
for the respective years: 1889, railways, 70; tramways, 
12; miscellaneous, 56; general provisional orders, 36; 
electric lighting provisional orders, 159; total, 332. For 
1890-91, railways, 50; tramways, 5; miscellaneous, 46; 
general provisional orders, 43; and electric lighting, 62 ; 
total, 206. 


In a letter to the New York Times Mr. Hiram Maxim, 
the inventor of the automatic gun, states that he is at pre- 
sent engaged on the flying machine problem, and is hope- 
fulof success. He has made numerous experiments with 
a view to discover the supporting power of a plane driven 
through the air at a slight angle with the horizontal, and 
has devised special apparatus for this purpose. He has 
also experimented with motors, and states that he has 
succeeded in obtaining one horse-power froma motor weigh- 
ing 6 lb., and with this expenditure of energy 133 lb. may 
be supported. It is, he states, necessary to drive the 
plane at a speed of at least 30 miles an hour, and one of 50 
miles is still better. 


The Bavarian Government has proposed to the other 
German Governments the adoption of uniform railway pas- 
senger rates throughout the empire. For express trains 
it is proposed that the rate should be: First-class, 7 pfennige 
per kilometre; second-class, 4.5 pfennige; third-class, 
3 pfennige. For ordinary trains: First-class, 6 pfennige ; 
second-class, 3.5 pfennige; and third-class, 2 pfennige. 
One pfennig is 100th part of a shilling. Reductions in 
return and circular tourist tickets would be abolished. 
The proposals of Prussia and other States do not mate- 
rially differ from those of Bavaria, so that there is every 
likelihood of the change being adopted. The reform, if 
carried out, would make it almost as cheap to travel first- 
class in Germany as third-class in England. 


An electric welding plant has been erected at Messrs. 
Lloyd and Lloyd’s, Coombes Wood Tube Works, and 
was inspected last Friday by Mr. W. H. Preece and Mr. 
Ashton, of the Royal Laboratory, Woolwich. The pro- 
cess used is the Bernardos, in which the welding is done 
by an arc, the sole right for the use of which has been 
acquired by Messrs. Lloyd and Lloyd. The firm in 
question have already applied the process in the manu- 
facture of various articles in current demand, and they are 
also experimenting with it in other directions. They have 
purchased the engines used at the French Exhibition for 
electric lighting in order to drive a much larger installa- 
tion, which they are completing as rapidly as possible, 
feeling confident that the future of the process is now 
assu 


The Maine, the first modern armour-clad built in the 
United States, has just been launched. The vessel in 
question is 330 ft. long by 57 ft. in breadth, and has a 
mean draught of water of 21} ft. Her displacement is 
6648 tons. She will be fitted with engines capable of 
indicating 8750 horse-power, with which a speed of 17 
knots is expected. Protection is afforded by an armour 
belt 12 in. thick and 7 ft. high, extending for about 180 ft. 
along the water-line amidships. At the forward end of 
this is a transverse armoured bulkhead 6 in. thick. The 
main armament of the vessel will consist of four 10-in. 
guns, carried on two revolving turrets, with steel armour- 
plating 104 in. thick. In addition there will be six 6-in. 
guns and a number of quick-firing guns of small calibre 
and machine guns. 


Hitherto the growing town of Woking has been without 
any form of public lighting for its streets or houses. It 
has now, however, made its first advance in this direc- 
tion and has adopted the electric light. A generatin 

station has been built consisting of an engine a 





dynamo house, a_ boiler-house, offices, and stores. The 
resent plant, which is capable of dealing with 4000 
ights, consists of two high-speed, triple-expansion, 
vertical, condensing engines, indicating 100 horse-power 
each, and taking steam from two multitubular boilers. 
The engines are coupled direct to two Kingdon 
alternators wound for high tension of 2000 volts, the 
magnets of which are excited by a continuous-current 
dynamo driven by a belt. The transformer system is 
used, and the mains are insulated cable, laid in stoneware 
pipes. The plant as at present fixed is intended to supply 
2000 lamps in duplicate, but arrangements have been 
made for the extension of the system as required. The 
lighting was started on November Ist, and is stated to be 
giving every satisfaction. The installation has been put 
own under the auspices of the Woking Electric Supply 
Company, of Palace Chambers, Westminster. 


The third ordinary meeting of the present session of the 
Liverpool Engineering Society was held at the Royal 
Institution, Colquitt-street, on Wednesday evening last, 
November 26, Mr. Ferdinand Hudleston, Assoc. M. Inst. 
C.E., president, in the chair. After the election of 
several new members, a paper was read by Mr. G. L. 
Addenbrooke, M. Inst. ck of London, entitled *‘ The 
Distribution of Electricity from Central Stations.” Mr. 
Addenbrooke first dealt with the conditions required for 
the proper working of incandescent lamps, and the laws 
which regulate the flow of the current in the mains, and 
then passed on to a consideration of the difficulties which 
arise, first, from loss of energy in the conductors, and, 
secondly, from difference in pressure in conductors, and 
of the manner of which these difficulties are surmounted. 
He then described in turn the use and arrangement of 
feeders, the three wire system, the use of accumulators in 
central stations, the alternating current system, and the 
construction and use of converters. He also gave a de- 
scription of the mains on the low and _ high-pressure 
systems, of arc lamps, and of meters, and concluded his 
paper, which was illustrated by experiments and dia- 
grams, with some general remarks upon the whole sub- 
ject. 


The Madras Mail, in the course of an article on ancient 
mines and mining in Mysore, says that wherever indica- 
tions of gold have been found in that district there also 
are to be seen remains of works which show that 
systematic mining had been carried on in times past by 
a people who had sound practical knowledge of the art, 
and who were bold and skilful miners. A close examina- 
tion of many of these old mines will afford much ground 
for believing that mining, as it is understood in the pre- 
sent day, is not so much in advance of the knowledge of 
the ancients as would at first sight appear. These works 
are confined to rising ground on the hillsides, and 
as is natural in such situations and in such a 
climate, no great volume of water could be met with 
underground, and there would be no difficulty in remov- 
ing what there was by means of Persian wheels and 
“gins” working a large bucket and rope. The gold 
miners started shafts and drove galleries where modern 
miners, with all the appliances of science to back them, 
hesitate to begin work. Before the introduction of rock- 
drills worked by compressed air in Kolar, the progress 
made in shaft-sinking and driving was extremely slow; 
yet when, with the aid of machinery, the works were 
extended to 300 ft. in the hard schist, there old workings 
were found, to the great astonishment of the English 
miners, 





Boston ELEvATED RAILROAD.--Plans have been ap- 
tn for «n elevated railroad at Boston—that is, 
ston, United States. 





Pic In Beteium.—The production of pig iron in Belgium 
in November is estimated at 70,350 tons. The corresponding 
production in November, 1889, was 79,650 tons. The 
total of 70,350 tons representing the output of November 
was made up as follows: Refining pig, 50,100 tons ; casting 
pig, 3750 tons ; and steel pig, 16,500 tons, 





BELGIAN Biast Furnaces.—The number of blast fur- 
nacesin blast in Belgium at the commencement of December 
was 30, while there were 16 out of blast. The total of 30 
representing the furnaces in blast in Belgium at the com- 
mencement of December was made up as follows: 
Charleroi group, 14; Litge group, 12; Boe Luxembourg 
group, 4 ; total, 30. 





GREAT NoRTHERN TELEGRAPH CoMPANY.---Aconvention 
has been concluded between the French Government and 
the Great Northern Telegraph Company for laying down a 
second cable between Calaisand Denmark. The company 
will bear the cost of the cable and binds itself to convey 
official messages free over all its lines in Europe and 
Asia. In consideration of this favour the French 
Government will concede a minimum bounty or subven- 
tion of 6000/. per annum. 





THe Wirt Fountain Pen.—This pen, which is being 
made by the Wirt Fountain Pen Company, Limited, of 
1, Gresham-buildings, E.C., is a form of reservoir pen 
which appears to be constructed on good common-sense 
a. It consists simply of a hollow handle 
orming the ink reservoir, a gold nib which may be 
selected to suit the handwriting of the user, and 
a flexible tongue which rests on the back of the nib 
and extends back into the reservoir, forming a capillary 
feeding channel through which the ink is conducted to 
the nib. So far as our experience of it goes the Wirt pen 
has proved always ready for work without any of that 
jerking and manipulation which is required by so many 
of its class, and it appears to us likely to come into ex- 
tensive use, 
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THE MANCHESTER SHIP CANAL WORKS. 
(For Description, see Page 664.) 























Fic. 1. STANDARD CUTTING IN THE BARTON SECTION. 











Fic. 2. STANDARD ROCK CUTTING IN THE EASTHAM SECTION, 
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RIDGE ACROSS THE OHIO RIVER. 
BRIDGE COMPANY, PHILADELPHIA. 
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NOTICES OF 


MEETINGS. 


Tue INSTITUTION oF CiviL ENGINEERS.—Ordinary meeting, Tues- 


day, December 9th, at 8 p.m. Paper to be read, ‘‘The New 
Chittravati Bridge, Madras Railway,” by Mr. E. W. Stoney, M.E., 





M. Inst. C.E. ; to be followed by a discussion which will include 
the paper on ‘‘The Lansdowne Bridge over the Indus at Sukkur,” 
by Mr. F. E. Robertson, M. Inst. C.E., read at the last meeting. 

Tue Surveyors’ InstiruTioN.—Monday, December 8th, when the 
adjourned discussion on the paper read by Mr. T. A. Dickson, 
Fellow, at the last meeting, entitled ‘‘The Labour Question as 
regards Agriculture,” will be resumed. The chair to be taken at 
8 o’clock. 

INSTITUTION OF ELECTRICAL ENGINKERS.—The annual general 
meeting of the Institution will be held at the Institution of 
Civil Engineers, 25, Great George-street, Westminster, on Thurs- 
day, December 11th, at 8 p.m., for the reception of the annual 
report of the Council, and for the election of Council and officers 
for the year 1891. The following papers will be further discussed : 
“The Efficiency of Secondary Cells ;” ‘‘On the Chemistry of 
Secondary Cells,” by Professor W. E. Ayrton, F.R.S., Vice-Presi- 
deni, C. G. Lamb, B.Sc., and E. W. Smith, Associates. 

LIVERPOOL ENGINEERING SocieTty.—Wednesday, December 10th, 
at the Royal Institution, Colquitt-street, at 8 o’clock. The 
evening will be devoted to the discussion of some questions of 
pa ag bag rte in connection with Refrigerating Apparatus, 
which will be introduced by Mr. T, L. Miller, Assoc. M. Inst. C.E. 
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THE COLUMBIAN EXHIBITION. 

On October 12, 1492, Christopher Columbus 
took possession of an outlying portion of the 
American continent, and this incident is to be 
celebrated on its four hundredth anniversary, by the 
opening in the city of Chicago of the great Colum- 
bian Exhibition. It cannot be truly said that the 
idea of holding the Exhibition arose from a desire 
to do honour to the great discoverer. It owes its 
origin to the wish of the American people to de- 
monstrate their equality with the nations of the 
Old World in the arts of civilisation and progress, 
and to show that they can make a display as mag- 


on, | nificent and as characteristic of their national life 


as that held last year on the Champ de Mars was of 
the French nation. The exploits of Columbus 
serve aS a convenient excuse for the show, and 
also satisfy the necessity that most people feel 
for finding a pretext for any excursion out of the 
ordinary paths of their lives, just as Christmas 
days, birthdays, and other anniversaries are seized 
upon as occasions for merrymaking by people who 
are quite free to choose other opportunities. The 
real object of the Exhibition will not, however, be 
weakened by the fact being borne in mind that it 
is less than four hundred years since the European 
planted his foot on the American mainland, and 
commenced his Transatlantic career by destroying the 
civilisation that already existed there. During the 
interval he has not succeeded in imparting more 
than the thinnest veneer of civilisation to such of 
the original inhabitants as have been able to sur- 
vive contact with him. When the occasion arises 
the old wild nature blazes out, and horse, foot, 
and artillery are hurried up in eager haste to main- 
tain the supremacy of the Caucasian. The Red 
Indian is a standing example of how little improve- 
ment can be effected in arace that has not acquired 
by ages of hardship the ability of living together in 
large numbers, and of subordinating the interests 
of the individual to those of the community. To 
find the cause of the wonderful progress of the 
American, of his incessant activity, restless enter- 
prise, and undaunted courage, we must go back far 


-|more than four hundred years and study the 


growth of the Teutonic races from whom he 
draws his blood. The high culture and chival- 


S®!rous courage of the Spaniard has left no im- 
70] press on the English-speaking races of America. 


Abundant traces of his dominion are to be found 
in some parts of the continent, and the clearer 
they are the deeper is the degradation of the 
people who exhibit them. And yet Spain was 
at the height of her glory at the time she 
was endeavouring to establish herself across the 
Atlantic. The Moors had just been driven 
out of Granada and Christian rule extended over 
the whole Iberian Peninsula. The two kingdoms of 
Aragon and Castile had been united under one rule ; 
the powerful State thus created had conquered 
Navarre, Sardinia, and Naples. By marriage and 
intrigue there were added the Low Countries and the 
country of Burgundy ; and in 1516 Charles, the 
then King of Spain, was elected to the empire, and 
became both nominally and actually the greatest 
sovereign in Europe. Yet in spite of all these suc- 
cesses at home, and of the shiploads of gold that 
were received from the American colonies, the 
power of Spain rapidly dwindled, and it will tax 
the ingenuity of the numberless orators, who will 
hold forth at the opening of the coming Exhibition, 
to ascribe any of the characteristic features of 





American life and character to the influence of the 
first discoverers. 

The fusion of races of Teutonic origin has pro- 
duced in America a people of remarkable character. 
What that character is may be partly read from the 
way in which the problem of creating the great 
World’s Fair—which is to transcend everything 
that preceded it—has been attacked, and it will be 
still more clearly seen when the task is completed. 
It was a very short time after the rush of American 
visitors to the Paris Exhibition had set in that the 
idea of inaugurating a similar and greater under- 
taking on their own soil took root, and in a sur- 
prising short time spread through all classes of the 
community. The actual number who crossed the 
Atlantic was probably not more than 100,000, and 
yet their aspirations pervaded the entire nation, 
and every great city was at once eager for the 
honour of being the scene of the new enter- 
prise. How Chicago succeeded in obtaining the 
distinction is told at length in the paper read 
last Wednesday evening before the Society of 
Arts, and which we commence to publish in 
full in another page of this issue. Stated 
briefly the cause lay in the citizens acting from the 
first as if the matter had been settled in their 
favour. While most people would have only bent 
their energies to swaying public opinion in their 
behalf, they behaved as if they had already ob- 
tained the verdict. They immediately raised a 
large sum of money and sent delegates to Paris to 
gain all the information possible to enable them to 
carry out the undertaking; they appointed com- 
mittees and sub-committees to consider sites, 
plans, and classifications ; they let the world see 
that they deserved success and would probably com- 
mand it. In due course they reaped their reward, 
and Congress selected their city as the scene of the 
great International Exhibition. 

The claim of Chicago to represent the United 
States on this occasion rests also on other grounds. 
The city is the capital of the Middle States, and 
these again are the largest division of the Union, 
including its greatest industries, and having the 
most important prospects in the future. The 
following Table shows the populations of the various 
divisions, Chicago being included in the northern 
central division. It will be seen that not only is 
this the largest in point of number, but that its 
rate of increase is only exceeded by that of the 
lately settled western division. The trade of 
Chicago is enormous, as it forms the point to which 
all the products of the vast Western States gravitate, 
and from which these States draw in exchange their 
manufactured goods. 


Population. 
1890. 1880. 1870. 
The United States ... 62,480,540 50,155,783 38,558,371 
North Atlantic Divi- 
sion... ... _... 17,364,429 14,507,407 12,298,730 
South Atlantic Divi- 
sion... ... ... 8,836,759 7,597,197 5,853,610 
Northern Central 
Division... ... 22,322,151 17,364,111 12,981,111 
Southern Central 
Division 10,948,253 8,919,371 6,434,410 
Western Division 3,008,948 1,767,697 990,510 


We may confidently expect that Chicago will 
bring together a display that will exceed, in certain 
elements, anything ever yet witnessed. It is not 
to be expected that it will rival the beauty of the 
wonderful collection that we saw in Paris in 1889, 
and probably it will fall far behind it in the attrac- 
tions it will offer to the idler, who seeks merely to 
have his eyes and ears gratified with the least pos- 
sible mental exertion. An American Exhibition 
ought to be a reflex of the American life and 
character ; it should be bold, almost rash, in con- 
ception ; magnificent in size, dealing with materials 
and products in quantities hitherto unheard of ; it 
should be managed with an energy that never tires 
and never admits that finality has been reached ; 
its end should ever be educational, showing the 
millions that enter it how much has been done to 
utilise the resources of their country, and spurring 
them on to increased exertions ; it should impress 
them how pre-eminent they are in their mastery 
over the powers of nature ; how they have succeeded 
in making the labour of one man as productive as 
that of two men in many other countries ; and how 
distance has been commercially annihilated by their 
cheap railway system. All this and more we expect 
to find set forth by novel methods, and in ways 
never yet attempted. 

The national characteristics that promise suc- 
cess to an undertaking of this kind are also a 
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menace to it. When every man brings all his 
energy to the subject there is always the chance 
that some ardent, but ill-regulated, spirits will 
take offence when their plans are overruled, and 
will seek revenge in upsetting the schemes of others. 
This is one of the perils that beset a free, ardent 
community in which every man must make his 
individual position. 

The first essential for any undertaking that seeks 
to be the greatest of its kind, is ample funds. As 
a commencement, the citizens of Chicago have sub- 
scribed 1,300,000/., and a further sum of 300,0001. 
is expected from them and the railway companies. 
The municipality has also issued bonds to the 
extent of 1,000,0001., secured on the rates. Fur- 
ther bonds for 1,000,000/. will be issued against the 
receipts for visitors. The United States Govern- 
ment has also pledged itself for 300,000/., making 
a capital in sight of 3,900,0001. Added to this 
the various States and large cities of the Union are 
expected to allot considerable sums for the due 
exhibition of their own products and manufactures. 
Next in importance to the money, and following 
closely after it, is the question of a site. One would 
not expect this to be difficult to find in a city com- 
prising an area of 174 square miles, with a population 
of 1,098,576. The figures clearly showthat there must 
be a great amount of land not built upon, and as a 
matter of fact the city of Chicago includes tracts of 
virgin prairie. But something more than space 
has to be considered in the location of an exhibi- 
tion, and no spot offered such manifest advantages 
as to mark it out, beyond denial, as the proper 
site. Some persons preferred one and some 
another, and it was long before the final decision 
was arrived at. At length it was settled that the 
display should be divided over two areas ; 800 acres 
are to be used in Jackson Park, situated on the 
lake front in the southern part of the city, and 400 
acres in Washington Park, the two spaces being 
joined by the broad connecting strip known as the 
Midway Plaisaunce. As the parts are at a consider- 
able distance from the centre of the city, another 
plot has been secured right in its midst; this ex- 
tends to 80 acres, and is situated in Lake Park on 
the lake front. It is intended to erect on it large 
buildings for the display of pictures, and probably 
for the collective exhibits of scientific rather than 
of commercial interest. Other attractions will 
be added, and this portion will be kept open 
at night for the benefit of those who do not 
feel disposed to make the three miles journey 
to Jackson Park. This latter, however, will 
always remain the principal attraction by day. 
It is naturally beautiful, and it is to be expected 
that taken in hand by the landscape gardener 
and covered with handsome buildings, it will form 
a site such as has never yet fallen to the possession of 
the promoters of any exhibition. During the pre- 
sent week the Commission appointed by the United 
States Senate has formally approved the selec- 
tion of the ground and the means by which the 
funds are to be raised, and it is expected that the 
Government will immediately notify foreign nations 
that the Exhibition is to be held, and invite them to 
take part in the display. 

It will be a difticult matter for English manufac- 
turers to decide whether they will join or not 
in the show which will open, pro formd, near the 
close of 1892, although for all practical purposes 
it will be delayed until 1893. This is a matter that 
will be decided on commercial principles ; when an 
exhibition is held on our own soil patriotism de- 
mands that we shall be adequately represented, 
but at a distance of 3000 miles it is out of the 
question to attempt to fully maintain the national 
prestige. The question to be decided then is 
whether the prospects of making or increasing a 
market justify the heavy expense. Two causes in 
America work in favour of the European manufac- 
turer; these are the absence of artistic skill and 
ability among the artisans and manufacturers, and the 
growing taste and wealth of the upper classes, if we 
may use such a phrase in respect of a republic. This 
latter creates a demand for porcelain, furniture, 
wall papers, stained glass, and textile fabrics that 
cannot be satisfied by the native products. The 
man in opulent circumstances, fresh from a twelve- 
month’s study of all that is beautiful and ornate in 
Europe, laughs at tariffs when he chooses the em- 
bellichments of his home, and demands that his 
senses shall be pleased whatever may be the cost. 
And there are always crowds ready to follow his 
example, whether they are capable of appreciating 





of society set the fashion ; they ask nothing more 
than the liberty to follow it, and the more expen- 
sive it is the better they like it. Thus it comes 
that manufacturers of objects that owe their value 
chiefly to beauty of design and to skill on the part 
of the individual workman by which they are made, 
may hope to find themselves repaid for a journey 
to Chicago. Generally speaking these goods arelight 
and small in proportion to their value, and thus 
freight becomes a matter of secondary importance. 

Those on whom the resposibility rests of deciding 
whether or not their firms shall exhibit at Chicago, 
will find this matter treated at considerable length 
in the paper to which we have already alluded. In 
cases of uncertainty they must remember that the 
Americans are very bold buyers. They do not dis- 
trust a thing because it is new, and are not afraid 
to sink their capital when they see a clear saving in 
working expenses. It is not an unusual thing for 
a manufacturer to replace the whole of his machi- 
nery at once in order to snatch the profit which 
comes by being among the earliest to adopt 
improved methods of working. When he bought 
it he looked forward to the possibility of its being 
eventually superseded, and in the mean time he has 
driven it so hard that the loss is not so great as might 
be assumed. It is always a pleasure to do business 
with people that do not oppose any ris inertic to the 
solicitations of a seller, but treat the matter in hand 
with all the fairness and impartiality they would 
bestow on a game of chess or a mathematical problem. 
Those who have really a good and new thing to offer 
may take it to Chicago in the certainty of its finding 
careful consideration. It may turn out that it does 
not meet the local conditions, or is in some other 
way unsuitable, but the defect will lie in itself, and 
not in the prejudices and conservatism of those to 
whom it is offered. 

It must be remembered, too, that while the Ex- 
hibition remains open, Chicago will be for the time 
the capital of the whole continent of America, both 
north and south, and in a secondary sense also of 
Japan and of the islands of the South Pacific. 
Every one from these regions who wishes to learn 
the latest developments of manufacture, art, and 
industry will flock to that city, and many will enter 
into new commercial arrangements there. Fortu- 
nately the roads to most of these countries do not 
cross the tariff line of the United States, and 
English manufacturers will feel the advantage 
while standing in this most strictly preserved 
territory of having their works in a country where 
every luxury and many of the necessities of life, are 
increased in price by the effects of protection. 

As we have already said, the Great Columbian 
Exhibition will be a mirror on which will be de- 
picted many of the salient traits of the American 
character. For this cause alone it will be worth 
the while of all who can spare the time and money, 
to make a visit to it. We are fast reproducing, in 
another guise, the conditions that obtained in 
Europe towards the close of the Roman Empire. 
The older nations find their commercial boundaries 
too small for them, and are seeking in all directions 
to seize and hold fresh territory. Hitherto the 
United States have not entered seriously into this 
struggle ; they are defended from incursions from 
without by an almost impregnable tariff, and have, 
at present, ample room in their own borders. But 
the time is rapidly coming when they must throw 
themselves into the arena and fight like other 
people for all that they get. It will be well for 
those who will have to meet them to study before- 
hand the ways of the young rivals against whom 
they must some day measure their strength. 
There will be many lessons to be learned, but none 
of greater importance than the adaptability of the 
American character. Living in a country which 
includes climates as diverse as those of Moscow and 
Madrid, and which has been steadily altering its 
character as it extended westward, the American has 
learned to suit himself to all kinds of circumstances 
without giving up an atom of his individuality. 
This is a matter of the greatest importance when 
he enters new markets, and will be in striking con- 
trast to the rigidity and conservatism of many of 
our own manufacturers. We would recommend all 
those whose businesses lie in distant parts, not to 
miss seeing the Chicago Exhibition, and to lay to 
heart its lessons. 


LLOYD’S CRITIOISED AND OPPOSED. 
Tue Load Line Act, according to present arrange- 
ment, comes into operation on Tuesday next, the 








it or not. It is sufficient for them that the leaders | 9th inst., and it threatens to have not only a direct 





influence, but an indirect and powerful effect on the 
shipping organisation of the country. It is not 
necessary that the details of the Act should be 
entered into at this time ; but a short narrative 
of the proceedings attendant on the introducticn 
and passing of the Bill may help to a better appre- 
ciation of the effects which are likely to result, 
involving as they do the incorporation of a new 
association in opposition to Lloyd’s Registry of 
Shipping. In 1882, Lloyd’s introduced freeboard 
tables, which raised a conflict between that body 
and the Board of Trade, resulting in the appoint- 
ment of the Load Line Committee to consider this 
and other matters. They drew up load line tables, 
and these being adopted by the Board of Trade 
were incorporated in an Act of Parliament. The 
Load Line Committee strongly recommended the 
appointment of a representative body to deal with 
the application of the tables, appreciating the fact 
that their application was of more consequence even 
than the tables themselves, and at the same time 
they deprecated the placing of their administration 
in the hands of any official body. The Glasgow ship- 
owners’ organisation, one of the most important as 
it is one of the most active in the country, urged 
the Board of Trade when the Bill was in Parliament 
to provide for the incorporation of this representa- 
tive committee or to appoint a Court of Appeal to 
settle any disputes that might arise. The request 
was granted, the new representative council being 
given the same power as Lloyd’s to administer 
the Act, while the Board of Trade themselves re- 
tained the function of a final Court of Appeal. The 
result was the evolution of the British Corpora- 
tion for the Survey and Registry of Shipping, out of 
the Glasgow organisation. The Board of Trade 
delayed the putting in force of the Act for three 
months to admit of the new corporation getting into 
working order or to ‘‘ enable the shipowners on the 
north-west coast to form a committee to fix a load 
line for their ships.”” The documents relative to 
the instituting of the corporation were placed 
before the Board of Trade on August 3; but the 
license was not issued until the end of October, 
and five or six weeks before the coming into force 
of the Act. This was not regarded as suflicient 
time to thoroughly organisesurveyors, &c., so that 
a load line could not be assigned. A further post- 
ponement of three months was asked ; but this the 
Board of Trade have not power to grant, although 
they have made the concession that passenger ships 
need not adopt the compulsory load line until they 
apply for the annual renewal of their certificate. 
The Board of Trade have laid down certain con- 
ditions, one effect being to increase the number of 
naval architects on the committee of management, 
so that with twelve shipowners, there are now 
other twelve—shipbuilders, naval architects, engi- 
neers, and underwriters. The fact that the cor- 
poration have not yet appointed their surveyors 
nor fixed their load line is awkward in view of the 
Act coming into force on Tuesday next ; but doubt- 
less there will be some understanding come to 
between the Board of Trade and the corporation, 
while the latter intend to act with promptitude. It 
would only be fair for the former after delaying 
the licensing of the corporation to grant them some 
further weeks to complete arrangements. 

The most important feature of the new order of 
things, however, is the proposed further develop- 
ment of the functions of the corporation. The 
original purpose was to define the load line tables 
and by surveyors, &c., to see that these were 
carried out effectually. From this it was buta short 
step to a fully equipped registry, more especially as 
the surveyors and the whole machinery is already 
necessary. The conditions urged by the Board of 
Trade and already incidentally referred to, coupled 
with the increasingly pronounced feeling of discon- 
tent with Lloyd’s, has beensufticient to cause the cor- 
poration to take this short but very important step. 
At a meeting of the corporation held in Glasgow on 
Friday, November 28, and attended by many of the 
leading shipbuilders and shipowners in the district, 
the following resolution was submitted by Mr. 
Archibald Denny, who is chief of the scientific staff 
of the well-known shipbuilding firm at Dumbarton. 


That it is desirable that the corporation should now 
make arrangements for the classifying and registering of 
ships in the registry of the corporation, and that the 
corporation do now proceed with such arrangements, and 
on their completion classify and register ships in the 
registry of the corporation accordingly. 


The measure of success in opposition depends to 
a large extent on the hostility towards the oppo- 
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nent, and it is just possible that Lloyd’s have 
contributed more towards the good prospects of 
their new rival than they realise. Certainly the 
indictment produced by the chairman, a representa- 
tive of one of the Atlantic steamship companies, and 
more particularly by Mr. Denny, based as it was on 
logical contentions in contradistinction to senti- 
ment, is effective. The latter gentleman dealt first 
with the regret experienced by some of the 
members of the Load Line Committee, and not- 
ably by his deceased brother, the late Mr. 
William Denny, because they had to adopt Lloyd’s 
standard of strength for freeboard tables, Lloyd’s 
having just ‘‘swallowed” the Liverpool book, 
and later he stated that the basis on which Lloyd’s 
rules was founded—that of midship dimensions and 
length only—was entirely wrong, and led to nume- 
rous anomalies. A new set of rules, he thought, 
could be produced, ‘‘ based upon thorough scientific 
principles, founded on the solid rock of experi- 
ence,” which would insure to ships equal strength 
to resist the storms of the ocean while adapted for 
the special work theyhad to do. They must also, he 
considered, if the new association intended to do 
good, amend the strength basis on which they were 
founded. There was no desire to weaken ships, or 
make a general reduction, but the scantlings should 
be largely governed by the trade the vessel is in- 
tended for. It appeared a waste of material and 
money to make a coasting steamer strong enough to 
cross the Atlantic. For special trades, special 
scantlings were necessary, and Lloyd’s had resisted 
this all along. 

Regarding the matter of representation, it was 
pointed out that for a year the shipbuilders and 
engineers of the kingdom had pressed Lloyd’s 
to give them seats on their committee, a con- 
cession desirable in view of the great power they 
have over the design of ships. Lloyd’s refused 
this, but offered a concession which made it appear 
to the outside public that they had acceded to the 
request. Twelve gentlemen were elected to con- 
sult with the Surveyors’ Committee in London, 
which would be composed of shipowners and 
underwriters and merchants, and they were to be 
invited to the councils of that sub-committee when- 
ever it was proposed to revise the rules. The ship- 
builders asked if they would not allow those twelve 
gentlemen to deliberate upon the general business of 
the association when the sub-committee’s decision was 
being considered finally, and Lloyd’s most emphati- 
cally said no. Unless they had accepted the terms 
then put forward—that shipbuilders should only be 
represented on the sub-committee—it was very likely 
the whole thing would have fallen through, and it 
was largely due to the suggestion of Sir Edward 
Harland and Dr. Kirk and some other friends, that 
they should not allow the opportunity to pass of 
getting the thin end of the wedge in, that they 
accepted the situation in the hope that a fuller re- 
presentation would be ultimately accorded. Of 
course, as Mr. Williamson, of Messrs. Barclay, Curle, 
and Co., Limited, pointed out, although there were 
shipbuilders and engineers on Lloyd’s they were 
there representing shipowners. It may be said, too, 
that the shipbuilder has to build his ship to suit the 
desires of the shipowner; but this is becoming 
much less so. Builders are often required to submit 
designs, and in any case, to use the words of one of 
their representatives at the meeting, they ‘‘ object 
and will resent with all their power, to being rele- 
gated to the ranks of pure manufacturers. They 
wish to remain professional men whose opinion on 
the question of scantlings is worth something and 
whish should have due weight.” The shipowners, 
too, in the ouvtports, Clyde, Tyne, &c., have only 
recently been admitted to representation. 

Will the new Corporation succeed? Mr. Ander- 
son, of the Anchor Line, said such associations had 
been tried before and tried successfully. The 
Liverpool Registry was, in every sense, a success 
financially and otherwise—when they amalgamated 
with Lloyd’s they took over 20,000/.—and the 
fusion had been regretted as it created monopoly. 
The shipbuilders and shipowners desired a wide 
basis, the executive was representative. They had 
in a day or two received a guarantee of 5000/., 
adhesion from many shipping companies as well as 
shipbuilders, and Ireland and the North of England 
promised support, the opposition to Lloyd’s being 
widespread. The reasons for a new registry were 
thus summed up by Mr. Denny : 

1. It appears reasonable that shipowners should have a 
definite power in the design of their steamers. At present, 
except in way of additions over Lloyd’s, they have none. 





2. The action of Lloyd’s heretofore points out that they | 
will become more and more autocratic every day, and that | 
they require a check. 

3. The corporation in dealing with the Board of Trade, 
is placed in a much stronger position in recommending | 
alteration of freeboard tables, if it is also a registry 
— for scantlings. 

4. Lloyd’s have never differentiated trades ; they have 
practically only one class—100A—their 90A, 80A, &c., 
are now practically useless, because the freeboard tables 
say 100A is the basis of strength. 

Or as Mr. John Inglis, the well-known ship- 
builder, put it with characteristic terseness and | 
pith: ‘If I saw any chance of abolishing regis- 
tries altogether I would be very glad to support a 
motion of that kind. As I do not think that is 
likely I think the present condition of things—with 
only one registry—is intolerable, and so far as the 
registration and classification of shipping is con- 
cerned I would be inclined to go in for Home Rule.” 





STEAM ENGINE PERFORMANOES. 
Experiments made upon a Horizontal Triple-Expan- 
sion Engine (Sulzer Type), by Professor M. Schroter. 
of Munich. 
THESE experiments were made at Augsburg on 
October 9, 10, and 11, 1889, on an engine of the 
above-named type, indicating 200 horse-power, and 
constructed by the Augsburger Maschinen-Fabrik 








matically from the jackets, carried into small re- 
ceivers below the engine-room, and usually pumped 
back to the boiler. The water from inside of the 


‘receiver is also drawn away, but being foul with 


oil, it is not generally used to feed the boiler. In 


‘this engine the jacket of the first cylinder only is 


heated with circulating steam, which passes from 
the jacket into the cylinder to work the piston. 
The other jackets are heated with stagnant steam 
which, especially in the jacket of the third cylinder, 


‘has a far higher pressure and temperature than 


the steam inside the cylinder. During the experi- 
ments all the condensed water in the jackets was 
measured. 

The condenser and air pump are below the floor ; 
the latter is worked from the prolongation of the 
crank of the third cylinder with levers and connect- 
ing-rods, The three cylinders are provided with 
the usual Sulzer valve gear, each having four valves 
and the governor regulating the cut-off in the first 
cylinder. During these experiments, however, 
the governor was disconnected and a constant cut- 
off maintained, the number of revolutions was 


‘regulated by the governor of a single-cylinder 


engine working on the same transmission. The 
steam pipe is 5$ in. in diameter and 111 ft. long. 
The water is drained away from this steam pipe 
just before the steam enters the first cylinder. 
A tubular boiler was used. 
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for driving part of their works. As the experi- 
ments were very carefully carried out, and the data 
hitherto obtainable for this kind of engine are 
rather meagre, the chief results of one of five 
trials, viz., No. 2, made on Octber 9, are here 
given. 

In this engine the work is divided between two 
cranks. The first and second cylinders lie one 
behind the other, on one side of the flywheel, and 
the third or low-pressure cylinder is on the other ; 
nine ropes transmit the power required. The two 
cranks are at right angles. This arrangement differs 
from the disposition adopted in marine engines, 
— the three cylinders are vertical and side by 
side. 


The first receiver is between the first and second | 


cylinders, the second receiver is between the second 
and third cylinders. The receivers and cylinders 
and cylinder covers are all steam-jacketted, and the 
jackets heated with boiler steam, brought in 
separate pipes. The water was drawn off auto- 


| Two Elliot indicators were fixed to each cylinder 

for taking the diagrams. The springs were care- 
| fully tested after the experiments, and the calcula- 
' tions based on the values obtained. The diagrams 
| were worked out with Amsler’s planimeter. Im- 
| mediately after the experiments the cylinders were 
| opened and gauged and the strokes measured, when 
| the following dimensions were obtained : 


j Diameter. Stroke. 
in. in. 

First cylinder... re ie 11.10 39.37 
Second ,, .. .. .. 17.75 39.37 
ee ce a 39.68 


Mean ratio of cylinder volumes; first cylinder, 1; second 
cylinder, 2.73; third cylinder, 6.63. 

The feed water was carefully measured in tanks, 
‘and the coal weighed together with the ashes and 
clinkers. The temperature of the feed water, and 
| of the gases of combustion, and the steam pressure 
| were duly noted, and special care was taken to 
measure the condensed water from the steam pipe 
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and all jackets. The pipes carrying off the con- 
densed water were led several times through a large 
tank in the basement to cool the water, and prevent 
evaporation, and thus insure its accurate measure- 
ment. The water thus measured was drawn from : 
1. The steam pipe. 2. Jacket of the first cylinder. 
3. Jackets of second cylinder and first receiver. 
4, Jackets of third cylinder and second receiver. 
5. Interior of first receiver. 6. Interior of second 
receiver. It was found impossible to divide the 
jackets of the second cylinder and the first receiver, 
and those of the third cylinder and second receiver. 

In the experiment summarised below, the cut-off 
in the first or high-pressure cylinder was 0.25. 
The clearance spaces are assumed to be 5 per cent. 
of volume of the first cylinder, 4 per cent. in the 
second and third cylinders. In the subjoined table 
special interest attaches to the values given for the 
consumption of feed water per indicated horse- 
power per hour. These may be advantageously 
compared with the values obtained in 1881 by 
Professor Schréter in an experiment made at the 
Augsburg Kammqam §Spinnerei Factory on a com- 
pound engine, where the figures were: 14.4 lb. 
feed water with 87 lb. initial pressure, and with 
26.6 per cent. cut-off in the small cylinder. The 
advantage in the present engine corresponds with 
the increased efficiency obtained per pound of steam 
with a higher initial pressure and greater expansion. 

The mean of the five trials gives as the quantity 
of water deposited in the jackets 18 percent. of the 
total steam supplied to the engine. This tends to 
show (the writer says) that it is as advantageous to 
heat the jackets with stagnant as with circulating 
steam, provided the arrangements for emptying the 
water are the same, and it is scarcely possible to 
pay too much attention to this point. Other ex- 
periments made by the writer confirm his views. 
The effect of the jackets can hardly be greater than 
in these experiments ; it increases as the tempera- 
ture of the steam in the cylinders and receivers 
falls, and as a greater difference is set up between 
the inner or working and the outer or heating 
steam. A mean of all the experiments gives the 
following division of the quantities of water in the 
various jackets. Total quantity=100 ; percentage 
in first cylinder, 14.4 ; in second cylinder and first 
receiver, 33.7; in third cylinder and second re- 
ceiver, 51.9. An interesting point is thus brought 
out by these experiments, and it will be noticed 
how the ratios increase as the pressures and tem- 
peratures inside the cylinders decrease. 

When running empty the engine gave 23} indi- 
cated horse-power with 70 revolutions, but this 
value is doubtless too high, as the engine was cold. 
That the power required in a triple must be more 
than in a compound engine is clear ; but the figure 
obtained (114 per cent. of the total power) shows 
that there is little cause to fear any considerable 
decrease in the rate of mechanical work in this type 
of engine as compared with the other. 

Professor Schréter’s paper appeared in the 
‘* Zeitschrift des Vereines Deutcher Ingenieure,” 
vol. xxxiv., page 7. In it he gives full particulars 
of all his five experiments, the second of which has 
been here summarised. Each of them lasted from 
five to six hours. Three were made with } cut-off 
in the first cylinder, and two with 0.3 cut-off, and 
all with steam in the jackets. The mean result in 
pounds steam per indicated horse-power per hour 
of experiments 1, 2, and 3 is 12.58 lb. ; the mean 
of the two others is 12.83 lb. per indicated horse- 
power per hour. 

The summary above referred to is as follows : 


Steam Engine Experiment made October 10, 1889. 
Triple Engine. 

Type.—Horizontal, two cranks at right angles, one 
crank with first and second cylinders tandem, and other 
for third cylinder. 

Placeand name of experimenter.—A ugsberger Machinen- 
Fabrik, Augsberg. Professor Schriier. : 

Diameters of cylinders. — 11.10 in., 1 ft. 5.75 in., 
2 ft. 3.61 in. 

Stroke.—3 ft. 3.87 in., 3 ft. 3.37 in., 3 ft. 3.68 in. 

Condensing. 

Kind of condenser.—Jet. 

Steam jacketted very completely. 

Three cylinders jacketted. 

Covers jacketted. 

Two receivers jacketted all with boiler steam. 

Kind of valves.—Four Sulzer valves to each cylinder. 

Clearance assumed.—b5 per cent. cylinder 1, 4 per cent. 
cylinders 2 and 3. 

Results of Test. 


Duration ... an dig ds .. 5hr. 6 min. 
Pressure of s' , saturated or super- 
ea ob ee ms >a oo 186)b. 





Number of expansions ... he { Oy on 
Vacuum in condenser ... ss ... 28h in. 
Revolutions per minute ... e vo 70.2 
Piston speed per minute ive as 460 ft. 


Indicated horse-power ... be Sel 198 
Ist cyl., 57.87 ; 2nd cyl., 41.25; 3rd cyl., 98.91 
Water as steam from boiler per indi- 
cated horse-power per hour, deduct- 
ing water condensed in steam pipe... 12.2 lb. 
Steam condensed in jacket, pounds per) 99 yer cent 
indicated horse-power per hour (in- > (¢ fed einher 
cluded in above oss =: i r 
2.2 per cent. in 1st cyl., 6.4 per cent. in 
2nd and Ist receiver, 10.7 per cent. in 
3rd and 2nd receiver 
Per PerI.H.P. 


Hour. per Hour. 
Water from inside of ae : = " lb. = 0.347 lb. 


bd - 

Cyl. I. bes .. = 68.36 ,, = 0.345,, 
»» II. and receiver I. = 155.2 ,, = 0.784,, 
AS ta < II. = 258.8 ,, = 1.307,, 

At } cut-off in first cylinder two other experiments 
were made which gave in feed water 12.601b. and 
12.92 lb. per indicated horse-power per hour. 

At 0.3 cut-off in first cylinder two experiments were 
made which gave in feed water a mean of 12.83 lb. per 
indicated horse-power per hour. 

See copy of three indicator diagrams in Figs, 2, 3, and 
4, and all three combined in Fig. 1, page 669. 

Steam pipe 54 in. 

Engine running empty at 70 revolutions took 23} indi- 
cated horse-power. 

2.9 per cent. of water was separated from end of steam 
pipe, deducted from total feed, and excluded from above 
results of feed water. 


Jacket 
water 





THE WEATHER OF NOVEMBER, 1890. 

THE month has been one of mean temperature 
above the average, with a large amount of rain and 
many rainy days. The mean pressure and tempe- 
rature of the atmosphere at extreme positions of 
the British Islands, to which the Isle of Man is 
central, were as follows : 





Mean | Difference | | Difference 





| Mean 
Positions. | Pressure. | from Normal. ture. | from Normal. 

| in. in. deg. | eg. 
North --| 29.63 below 4.14 43 above 3 
South 5; 29.9 ni 49 | 9° 2 
West .-| 29.79 below 0.09 47 i 2 
East --| 29.81 >. OB 44 oO 
Central .. 29.80 “5 ae 46 — ag 


The distribution of rain in frequency and amount 
may be inferred from the following results : 











Places. | Rainy Days. Amount. Recon ed 
in. in. 
Sumburgh .. a 26 4.68 above 0.44 
Scilly .. oe =a 26 8.43 below 0.33 
Valentia a ae 28 7.71 above 2.21 
Yarmouth .. on 27 4.56 o Lél 





The daily general directions of the winds over 
these islands give a resultant from W., the same 
as the normal resultant. Reckoning by the weather 
notations there were 7 clear days in the south and 
central districts, only 4 in the east, and overcast 
days varied between 19 in the west and 12 in the 
north and south. According to the 8 A.M. obser- 
vations the general temperature of the United 
Kingdom was 50 deg. on the 2nd, and fell to 
40 deg. on the 10th, rising to 52 deg. on the 
19th, and falling to 32 deg. on the 27th. The 
highest temperature, 63 deg., was reported at 
Dublin on the 18th; the lowest, 16 deg., at 
Jersey, on the 29th. On the 12th, 8 a.m., 
while the temperature at Valentia was 53 deg., 
at Nairn it was only 29 deg. ; 14th, Valentia, 
58 deg.; York, 35 deg.; 29th, Stornoway, 43 deg.; 
Jersey, 17 deg.; 28th, London, 21 deg.; Paris, 
5 deg. The last five days were severely cold for 
the time of year, nothing like its intensity 
having been experienced for years. The north- 
easterly winds brought snow to the metropolis to 
a depth of nearly 2 in., but very much deeper in 
various parts of Great Britain. Snow even fell in 
Jersey, a phenomenon almost unknown there. 
While this arctic cold was prevailing in the south 
of England, in France and Germany, in Norway, 
within the Arctic Circle, the temperature was 
40 deg. and gentle rain was falling. Rain fell on 
a surprising number of days. On the 2nd, 1 in. of 
rain was measured at Stornoway; on the 7th, 
1.25in. at Stornoway, 1.24in. at Aberdeen, 1.59in. 
at Belmullet, 1.88 in. at Donaghadee, 1.03 at Holy- 


head; on the 14th, 1.19 in. at Valentia; on the 
27th, lin. at Yarmouth. Bright aurora were seen 
in north Scotland onthe 7th and 13th. The greatest 
atmospherical pressure, 30.6 in., occurred on the 
20th ; the least, 28.65 in., on the 2nd. At 6 P.M. 
of the 6th, pressure almost as low occurred to the 
north of Ireland, 28.7 in. This was a cyclonic 
centre, and was found at 8 a.m.; 7th, off Hull, 
28.9 in. ; and at 6 p.m., off Yarmouth, 29.2 in. 
Notwithstanding the amount and frequency of 
rain, the month has not been so foggy, misty, and 
gloomy as November usually is, and a fair percen- 
tage of sunshine was experienced in the first two 
weeks. During the four weeks ending the 29th, 
the duration of bright sunshine, estimated in per- 
centage of its possible amount, was for the United 
Kingdom 23, south Ireland 31, south-west England 
29, north Ireland 26, the Channel Isles, south, 
east, and north-west England 23, north-east Eng- 
land 21, east Scotland 20, west Scotland 19, north 
Scotland 15. 





THE INVENTOR OF THE CENTRI- 
FUGAL PUMP. 


By J. Extor Hopexin, F.S.A. 


SomME inventions have by use and familiarity 
so completely become household words, that even 
if they have had but a comparatively short history, 
no one pauses to ask how they came into being. 
They are accepted as necessities—we wonder how 
we could ever have done without them, and only 
some notable improvement in their construction, or 
their employment in some new and remarkable 
way attracts our attention. 

Volumes, it is true, have been written on the 
childhood of the steam-engine, its invention or 
rather its development into a practicable source of 
power, having revolutionised the world ; but the 
cradle-lore of many equally well-known machines 
has, as yet, been but imperfectly investigated. 

An important illustration of this state of things 
is to be found in the history of the centrifugal 
pump. The credit of its practical introduction is 
due, no doubt, to Mr. Appold, who, in 1850, drew 
public attention to its extreme convenience and 
utility, and his name is, in the minds of many, 
associated with the pump as its inventor. It has 
of late years been pointed out by more than one 
writer that the machine had been known for a 
century or more, but to the best of my belief the 
facts which I am about to mention have not been 
generally known, nor the real inventor recognised, 
since the centrifugal has taken its place among the 
indispensable appliances of our time. 

have for some years been a keen collec- 
tor of books containing the earliest notices of 
machines, with an especial reference to those for 
raising water, and chance brought to my notice the 
solution of the problem just enunciated. It appears 
to me that a brief account of the matter may prove 
of interest. , 


genius, one Johann Jordan, of Stuttgard, furrier. 
Though, to his sorrow, no education had fallen to 
his lot, he was athirst for learning, and an apt 
scholar in the exact and applied sciences as then 
understood. 

Mathematics, astronomy, hydrostatics, and me- 
chanics were among his favourite pursuits, and his 
attention seems to have been especially given to 
the problem of raising water by hitherto unima- 
gined devices. Of his perfected machines records 
of two only have come down to posterity. That to 
which he attached the greatest importance, and 
which alone succeeded in arresting the serious 
attention of his contemporaries, was known as the 
‘“‘Sipho Wiirtembergicus, sive sipho inversus cruri- 
bus sequialtis fluens et refluens” (das Wasser-Uber- 
lauffer). Asa a paradox, this apparatus 
has a considerable claim to attention, but a descrip- 
tion of its action would be outside the scope of 
this paper. The second invention, destined to 
have a far wider and more practical application, 
was that of the ‘‘ Rotatilis Suctor atque Pressor” 
(das Wasser-Zwinger). 

In the 17th century more interest was, with 
some notable exceptions, taken in startling hydro- 
static surprises and unexpected and unaccountable 
mechanical effects, than in machines possessing 
real utilitarian value, as a perusal of the numerous 
treatises of the period will amply demonstrate, 
and it is, therefore, without surprise that we learn 





that the unappreciative townsfolk of Jordan could 





The year 1680 saw the death of a self-taught | 
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not be stimulated to a purchase, at any remunera- 
tive price, of his inventions. 

In common with many other unsuccessful 
schemers, he had no mind that posterity should 
gratuitously profit by his discoveries, and during 
his last illness unavailingly endeavoured to persuade 
his wife to destroy his model. This is somewhat 
strange, as it is on record that he had himself in 
1672 etched a plate in which both inventions were 
figured. This engraving I have unfortunately been 
unable to trace, and the difficulty of investigating 
the whole subject may be inferred from the fact, 
that to the best of my belief no other copy than my 
own of the work from which I derive the name of 
the inventor and history of his models, exists in 
this country ; and that I have been unable, as the 
result of inquiries in Berlin, to obtain a copy of 
what would be the most interesting tract of 
the series. I came very unexpectedly upon the 
record of the invention in a collection of treatises 
of Papin’s works entitled, ‘‘Traité de Plusieurs 
Nouvelles Machines et Inventions Extraordinaires,” 
12 mo. Paris, 1698. Chez Jean Guignard, & l’entrée 
de la Grande Salle, a l’Image S. Jean. 

This volume has certainly passed under the 
review of several modern writers on the steam 
engine, for in it is contained the remarkable men- 
tion of a high-pressure steam engine for driving 
paddles for the propulsion of a vessel, on which is 
based by French writers the claim of Papin to the 
invention of the steam engine. It is therefore 
mighty strange that the contents of the first 
treatise, ‘‘ Description de la Pompede Hesse” should, 
for nearly a couple of centuries, have escaped 
notice. 

Head and shoulders above other inventors of 
his time (hardly excepting those of English 
origin) stands Denys Papin, an engineer to whom 
his countrymen indeed have done full justice, but 
whom some English writers have endeavoured to 
rob of his well-earned laurels; and to him we 
are indebted for a description, intelligent and be- 
yond the standard of his time appreciative, of the 
Wasser-Zwinger; the Rotatilis Suctor ac Pressor of 
the same inventor. Without the slightest knowledge 
of the design of Jordan, and with only the hint of the 
mechanical results he had obtained, Papin evolved 
from his fertile brain plans for effecting these same 
results, which he fortunately published without delay. 
The mainspring of his exertions appears to have 
been the friendlyrivalry, in matters of science, which 
is seen to have existed between two German courts, 
that of Wurtemburg, presided over by Prince 
Frederic Charles, administrator of the Duke, and 
that of Hesse, and its landgrave Prince Charles. 

The inventions of Jordan to which I have already 
referred were brought before the public in a vague 
and shadowy manner by the first physician of Prince 
Frederic Charles, one Solomon Reiselius, who 
printed his tracts at the expense of the prince. 
But meagre descriptions of the machines were 
published, very much after the fashion of the 
‘*Centuries” of the Marquis of Worcester, and the 
readers were only allowed to guess at their con- 
struction. Papin determined to strike a blow for 
the honour of the Court of Hesse, and communi- 
cated to the Royal Society of London his discovery 
(See Phil. Trans., 167, page 847). His full expla- 
nation is given in the Acts of Leipzig, June, 1689, 
and is reprinted in the work above referred to. 
(‘* Traité de Plusieurs Nouvelles Machines,” &c.) 

The following is a translation of his remarks : 

‘‘The machine is composed of a shallow cylin- 
drical vessel A A A A, Fig. 1, through the centre of 
which passes the axle BB, to which are attached 
the wings CCC, extending from the axle to the cir- 
cumference, so as almost to touch it, but may 
still revolve freely without disturbing the vessel 
AAAA., 

“It is clear that if the axle and its wings are 
compelled to revolve, the water inclosed in the 
vessel A A A A will be carried by the same rotary 
movement, and consequently will make a continual 
effort to escape from the centre of rotation. For 
M. Descartes has well remarked at the beginning 
of his ‘ Principia’ that it is a law of Nature that all 
bodies tend to continue their movements in right 
lines, and that consequently in circular movements 
they must continually strive to rush from the centre 
in a tangential direction. It follows then that if 
the vessel A A A A be tightly closed and that aper- 
tures are left near the axis for the inlet of water, 
and that at the periphery there be left another 
opening to which a pipe shall be applied in a tan- 
gential direction, it follows, I say, that the water 





revolving in‘“the vessel A A A A will enter 
with all its force into the pipe A D, and thus 
that it will rise to the height to which bodies 
will rise, having a given velocity in a given 
direction. If then the velocity were that of 
32 ft. in a second, the water would (making 
allowance for the resistance of the air) rise to a 
vertical height of 16 ft., and if the height were 
greater or less the water would rise to a greater or 
smaller height according to the square of the velo- 
cities (as can be shown by the theory of Galileo). 
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‘* Tt will thus be easy to find by calculation what 
speeds will be needed for raising water to any de- 
sired height; and as speed can be infinitely in- 
creased there is no height which cannot be attained 
by means of this machine provided that sufticient 
power be applied and the resistance of the air 
allowed for.” 

Papin proceeds to show the utility of such a 
machine for the supply of fountains, for the 
extinction of fires, and for the distribution of 
water generally, and adds that ‘‘a single cylindrical 
vessel of 2 ft. diameter and lin. in depth with 
wings of simple construction will produce more 
effect in extinguishing fires than any fire engine 
hitherto devised ; although these be constructed 
with large pumps to which pistons exact throughout 
the length (of the barrel) must be adjusted, and 
with carefully made valves, which are, however, 
easily choked with dirt.” 

“‘The handiest way,” he says, ‘‘to use these 
pumps will be to immerse them in the water to be 
raised, so that the openings near the axle are 
entirely covered, and the water will enter by its 
own weight without any suction, but the pumps 
may also be placed at some distance above the 
water, as may be seen in Fig. 2, where the case 
A is represented as entirely closed, and to the 
opening in front is soldered the pipe p p, the 
lower end of which being plunged in the water, 
the latter must necessarily be sucked up to replace 
the water which issues by the pipe A D, provided 
that the wings of the machine are caused to revolve 
with a velocity sufficient to raise a column of 
water to the height P P. There is, however, some 
difficulty in making the back part of the vessel 
AAAA at the part where the axle B B enters, 
for this axle has to revolve, and yet the air must 
be prevented from entering round it, for if the air 
were allowed to enter round it, the water would not 
be drawn up through the pipe P P. But this diffi- 
culty can easily be got over by means of the 
leathers which are applied to this sort of hole. 
For a cylindrical axle passing through a leather 
fills it and makes it water-tight; nevertheless to 
avoid all risks, several leathers of this sort are used, 
and we are careful to fill all the spaces between 
each with sirup or some other thick liquid.” .... 
‘*Tf now the other parts are equally well closed, 
and the machine being filled with water, the axle 
is turned with the necessary velocity, the water 
will perforce be sucked up by the pipe P P, and will 
rush out through the pipe AD, being pressed and 
driven by the wings of the axle, consequently this 
machine deserves the name of Rotatilis, Suctor 
atque Pressor, quite as well as that of Monsieur 
Reiselius.” 

Papin proceeds to say that this machine can be 





adapted as a bellows with the advantage of requiring 


a rotary instead of a reciprocating force, and what 
is more important, that it can be employed for 
raising water in pipes to a required height instead 
of merely throwing it into the air in the form of a 
jet. He bestowed a great amount of ingenuity 
upon a device for minimising the resistance of the 
discharge pipe to the ascending stream, but as he 
admits, when writing at a later period, that this 
plan was based upon a misconception of the theory 
of the pump, the scheme is interesting rather as a 
chapter in the history of misdirected efforts than 
as forming part of the germ of an all-important 
discovery, and may perhaps be best reserved for a 
future article. Enough has probably been said to 
insure for this far-seeing and painstaking philo- 
sopher the honour of the independent invention 
and introduction to the scientific world of the 
centrifugal pump, originally devised by Johann 
Jordan. , 





NOTES. 
Tue Revision or Rattway Rates. 

A GENERAL meeting of the Mansion House United 
Association on Railway Rates was held in the Council 
Chamber at the Guildhall last Friday, under the 
presidency of Alderman Sir James Whitehead. 
The report of the Board of Trade, the classification 
and schedules proposed for some of the railways 
having termini in London was considered, and the 
following resolutions were finally agreed to: 1. 
That in the opinion of this Association, the pro- 
posed classification and schedules of maximum 
rates, if authorised, would enable railway companies 
to increase their charges upon merchandise, and 
especially upon short distance traffic, and that this 
increase would be due to a large extent to charges 
for station terminals, which this Association does 
not admit to be legal. 2. That the provisions con- 
tained in the proposed schedules with respect to 
station and service terminals, special charges, short 
distance clauses, returned empties, small parcels, 
and perishable merchandise carried by passenger 
train, together with some other details, cannot be 
accepted as satisfactory. 3. That, for the reasons 
expressed in the previous resolutions, this Associa- 
tion is unable to accept the proposals of the Board 
of Trade as being ‘‘justand reasonable,” and will 
use every means in its power to prevent their 
authorisation in their present form by Parliament. 
4. That the figures supplied by the railway com- 
panies to the Board of Trade, and published 
on November 24, in support of their conten- 
tion that the authorisation by Parliament of the 
proposals of the Board of Trade would seriously 
diminish their revenues, are inconclusive and in- 
explicit, and in the absence of particulars as to the 
companies’ actual rates, and the tonnage of mer- 
chandise conveyed at such rates, are altogether 
valueless. 5. That Parliament be respectfully 
urged to require the railway companies to prepare 
and issue returns showing the rates charged for the 
conveyance of staple articles of merchandise, and 
the tonnage of articles carried at these rates during 
the year 1889 between the most important trade 
centres in the United Kingdom. 6. That copies 
of these resolutions be forwarded to the Board of 
Trade, members of Parliament, and the Press. 


WESTERN Union TELEGRAPH COMPANY. 

This company completes its financial year June 
30, and 1889-90 appears to have been a prosperous 
period in its history, the revenue collected for the 
twelve months having been 22,387,029 dols., as 
compared with 20,783,194 dols. in 1888-89, and 
19,711,164 dols. in 1887-88. The working expenses 
in 1889-90 were 15,074,304 dols., as compared 
with 14,565,153 dols. in 1888-9 and 14,640,592 
dols. in 1887-8. These working expenses, it 
may be observed, include 275,164 dols., 190,358 
dols., and 241,259 dols. respectively disbursed for 
equipment of offices. The net profits realised 
in 1889-90 were 7,312,725 dols., as compared 
with 6,218,041 dols. in 1888-9, and 5,070,572 dols. 
in 1887-8. The length of wire owned by the 
company in 1869-70 was 112,191 miles. In 1874-5 
the total had grown to 179,496 miles; in 1879-80 
to 233,534 miles ; in 1884-5 to 462,283 miles ; and 
in 1889-90 to 678,997 miles. It will be seen that the 
length of wire owned by the company has multiplied 
more than fivefold during the last twenty years. 
Similarly, the number of offices owned by the com- 
pany increased from 3972 in 1869-70 to 6565 in 
1874-5, to 9077 in 1879-80, to 14,184 in 1884-5, and 
to 19,382 in 1889-90. The business of the company 
has experienced "a corresponding expansion, the 
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number of telegrams forwarded having increased 
from 9,157,646 in 1869-70, to 17,153,710 in 1874-5, 
29,215,509 in 1879-80, 42,096,583 in 1884-5, and 
55,878,762 in 1889 90. There has not been a single 
check in the increase in the number of messages 
forwarded year by year during the last twenty years. 
The revenue collected by the company in 1869-70 
stood at 7,138,737 dols. In 1874-5 it had grown to 
9,564,574 dols., in 1879-80 to 12,782,894 dols., in 
1884-5 to 17,706,833 dols., and in 1889-90 to 
22,387,029 dols. It should be observed that there 
have been some fluctuations in the revenue of the 
company which has not always kept pace with the 
growth of its business. These fluctuations appear, 
however, to have been overcome in 1889-90. ‘The 
net profits realised in 1869-70 were 2,227,965 dols., 
in 1874-5, 3,222,157 dols., in 1879-80, 5,833,937 dols., 
in 1884-5 5,700,924, and in 1889-90, 7,312,725 dols. 


INTERNATIONAL METRIC STANDARDS. 

For many years past the question of preparing a 
set of metric standards of weights and measures 
for distribution to various countries of the world, 
has been under consideration in Paris, but it was 
only last year that these were completed. The 
International Commission met first in 1870, but 
their deliberations did not lead to much result. It 
was first determined that the standards should be 
made of an alloy of 90 per cent. platinum and 
10 per cent. iridium, and a committee was charged 
to prepare this. In 1874 they cast a single ingot 
of 250 kilogrammes, but it was found on analysis to 
contain so many impurities that it was not con- 
sidered suitable for the purpose. It was not 
till 1882 that the alloy was prepared of suffi- 
cient purity. The method of its production was 
described by Professor T. C. Mendenhall before 
the American Institute of Mining Engineers. Pure 
platinum and iridium in a finely powdered state 
were weighed in proper proportions, and mixed in 
quantities of 10 kilogrammes at a time. Each of 
these quantities was compressed into a cake, and 
heated to a red heat in a covered platinum crucible. 
Each cake was then put into a furnace of pure 
lime, and melted with an oxyhydrogen flame, and 
then poured into moulds, also made of pure lime. 
Finally the ingot was forged under a powerful 
hammer, and rolled to plates of 2 millimetres thick- 
ness between cylinders of polished steel. It was 
then remelted and run into a single ingot weighing 
65 kilogrammes. This was in May, 1884. This 
ingot was heated in a specially constructed lime 
furnace, and forged into a square bar 52 centi- 
metres long by 7 centimetres square. In turn this 
was rolled hot into a cylindrical bar 200 centri- 
metres long by 44 millimetres in diameter. The 
metal was found to be pure, and was cut into 40 
cylinders for standard kilogrammes. The metal 
for the meter bars was prepared in about the same 
way. The bars were cut and planed, and were 
finally polished and tested at the Conservatoire des 
Arts et Métiers. Thirty bars were prepared, and 
the difference between them and the metre of the 
archives was found in every case to be less than 
yoyo millimetre. Forty-two kilogrammes were 
constructed, and were weighed in a balance in 
which the manipulation could be effected without 
approaching it within less than four metres. 


Rattways in New Sovurn WALgs. 

It was not until 1855 that New South Wales 
opened its first railway, when 14 miles were brought 
into operation. Not much progress was made with 
the work of railway establishment during the next 
five years, only 70 miles having been completed 
by 1860. In 1865, again, the extent of completed 
line had only been carried to 143 miles. By 1870, 
the total had grown to 339 miles ; and by 1875, to 
473 miles. During the next five years the colony 
went to work in earnest, and in 1880, it had 880 
miles of completed line in operation. Since then, 
construction has proceeded with accelerated ra- 
pidity, the effective railway network of the colony 
having expanded to 995 miles in 1881, 1268 miles 
in 1882, 1320 miles in 1883, 1618 miles in 1884, 
1732 miles in 1885, 1889 miles in 1886, 2036 miles 
in 1887, 2114 miles in 1888, 2171 miles in 1889, and 
2182 miles in 1890. It will be seen that the greatest 
progress was made between 1880 and 1885, and 
that, since the latter year, the work of construction 
has rather slackened, if anything. The capital 
expended upon the railways of New South Wales 
stood, in 1885, at 515,3471. ; in 1860, at 1,422,6721. ; 
in 1865, at 2,746,3731. ; in 1870, at 5,566,092I. ; in 
1875, at 7,245,379. ; and in 1880, at 11,778,819I. 
Since 1880, the total has moved on as follows year 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig Iron Warrant Markets. ) 
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Nore.—Each vertical line represents a market day, and each horizontal line represents 1s. in the case 
of hematite, Scotch, and Cleveland iron, and 1l. in all other cases. The price of quicksilver is per 


bottle, the contents of which vary in weight from 70 Ib. to 80 1b. The metal prices are per ton. Heavy 
steel rails are according to Middlesbrough quotations. 


by year :—1881, 13,301,597. ; 1882, 15,843,6161. ;; brought into operation in New South Wales to the 
1883, 16,905,014/. ; 1884, 20,080,1381.; 1885, close of June, 1890, was 14,003]. per mile, viz., 


21,831,276l. ; 1886, 24,071,454. ; 1887, 26,532,122I. ; | 
1888, 27,722,7481. ; 1889, 29,839,167/. ; and 1890, 

30,555,1231. The profit realised upon the capital | 
expended was 0.64 per cent. in 1855 ; in 1860, 0.83 | 
per cent. ; in 1865, 2.08 per cent.; in 1870, 1.82) 
per cent. ; in 1875, 4.40 percent. ; and in 1880, 4.36 | 
per cent. Since 1880 the return obtained has fluc- | 
tuated as follows, from year to year:—1881, 5.31 per 
cent. ; 1882, 5.14 per cent. ; 1883, 4.48 per cent. ; 
1884, 4.20 per cent. ; 1885, 3.37 per cent. ; 1886, 

2.90 per cent. ; 1887, 2.97 per cent. ; 1888, 2.86 per 

cent. ; 1889, 3.14 per cent. ; and 1890, 3.18 per 
cent. It will be observed that the return realised | 
attained its maximum in 1881, and that it has since 

become sensibly smaller. This result was not. 
occasioned by any shrinkage in the profits of the. 
lines, which have not experienced any decline, but 

which have, on the contrary, exhibited a very sub- | 
stantial advance since 1880. It is simply attribut- | 
able to the fact that during the last ten years, the | 
growth of the capital has outstripped the progress | 





of the revenue, The average cost of the railways | 


12,0131. for actual construction, and 19901. per 
mile for rolling stock, machinery, workshops, &c. 
The aggregate outlay for rolling stock to the close 
of June, 1890, had been 3,460,860/. The ratio of 
the working expenses to the traffic receipts stood, 
in 1855, at 64.43 per cent. ; in1860, at 80.98 per 
cent. ; in 1865, at 65.60 per cent.; in 1870, at 
67.08 per cent. ; in 1875, at 48.18 per cent. ; in 
1880, at 55.79 per cent. ; in 1885, at 67.06 per 
cent. ; and in 1890, at 63.26 per cent. 





THE NEW KING’S CROSS TUNNEL. 

Tue increasing traffic into the King’s Cross Station 
in London, of the Great Northern Railway, and the 
occasional congestion consequent on the limited 
number of lines to the station, has necessitated the 
addition of a third double line of railways, principally 
to accommodate local traffic—from the Metropolitan, 
&c.—to relieve the main lines, and a third tunnel 
parallel to those formerly constructed is now being 
driven. The method of tunnelling is unique and is 
the patent of Messrs. Jennings and Stannard, 94, 
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Victoria-street, Westminster, S.W. On their invita- 
tion a number of engineers made an inspection of the 
apparatus on Tuesday, when the patentees explained 
the method of working. Before describing the appa- 
ratus, which by the way is as simple as it is effective, 
it may be interesting to indicate the extent of the new 
works. This we do briefly as we hope later to fully 
describe and illustrate the interesting works being 
carried out by Mr. Richard Johnson, the engineer of 
the Great Northern Company, and under the personal 
supervision of his assistant, Mr. E. Duncan. 

The new tunnel extends from the King’s Cross 
Station northwards for a distance of 530 yards, and 
in its course it passes under the Regent’s Canal. There 
are three different sections. Where the headway was 
sufficient it is oval with six radii, but the invert is 
pretty flat. The height is 25 ft. 3in., and the ex- 
treme width 26 ft. The other section is circular, the 

eight being 22 ft. 3 in. and the width the same as the 
oval. Under the canal, which is crossed on the skew, 
the length of tunnel under it being 165 ft., the 
roofing is of cast-iron cross hog-back beams, 31 ft. 
span, 2 ft. deep at centres, and 3 ft. wide. The tunnel 
is constructed throughout of brickwork, the two in- 


and at the beginning of the work may be supported 
on timbers at either end while the building of the brick 
arching underneath is proceeding. The needles used 
at the King’s Cross tunnel are 10 ft. long, 6 in. wide, 
and 2in. deep. After the brickwork has been built 
immediately under the needles, they are separately, 
or in triplets, as at King’s Cross, pushed forward ; 
Fig. 3 shows the method adopted. At convenient 
intervals along each needle are holes, into which the 
boss or bracket, Fig. 4, may be fixed, and a screw-jack 
having for abutment the part of the brickwork com- 
pleted, is turned, and, pressing against the bracket, 
drives forward the needles. As they have a cutting 
edge they shape the excavation to the desired section. 
They glide forward until only one or two feet rest on 
the brickwork, while the other end is timbered pretty 
muchinthe way shown on Fig. 5, the raking struts sup- 
porting the needles and the sides and roof of the 
excavation while the horizontals support the face. 
The needles, of course, must be of sufficient length 
to be supported with tolerable accuracy in their 
proper direction. They have longitudinal tubular 
cavities, as shown on section, Fig. 1, through which 
cement grouting is passed in tubes when the needles 





ternal rings being of blue brick, and the other six rings 
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of ordinary red brick, all in cement. 


The total thick- 
ness of the walls is 3 ft. The rail level is 4 ft. 9 in. 
from the invert, which has in the centre an arched 
sewer. There are manholes every 50 ft. on each side, 
or every 25 ft. on alternate sides. The work was 
commenced about three months ago, two shafts being 
opened, and headings driven north and south in each 
case, while another heading was driven at either 
end. Of the 530 yards of tunnelling about 150 yards 
have been constructed, the excavating being easy as 
the material is mostly hard blue clay. At four of the 
faces the new method of tunnelling is in operation, 
while at the other two the old method of supporting 
the superincumbent earth on crown bars is adopted. 
In the new method of driving the tunnel, the timber 
bars are superseded by a series of bars or needles, of 
iron or steel, grooved longitudinally, so that the bars 
may be linked together and with sufficient play to 
allow of the arched form being easily attained, while 
at the same time only longitudinal motion is possible. 
Fig. 1 is a section of the bars showing the method of 
grooving and linking originally adopted ; but subse- 
quently, on the suggestion of the resident engineer, 
Mr. Duncan, the form shown by Fig. 2 was adopted, 
and the advantage will at once 4 evident. The 
drawback in this case is the difficulty of getting 
the double needle rolled, but this is overcome by 
joining two of the ordinary ones together with 
countersunk rivets or bolts. It is just possible 
that instead of having each alternate needle doubled, 
one on the crown of the arch would serve the 
urpose. This, however, is purely a matter of detail. 
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are moved forward, and this fills up the space above 
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the brickwork formerly occupied by the needles, and 
prevents any subsidence. 

The adyantages of the system need scarcely be 
enumerated. It reduces the excavation to the mini- 
mum and the needles may be made to fit any section 
of tunnel, but the great benefit is in being able to carry 
out work with limited headway without adopting 
cut-and-cover, as has been necessary hitherto, because 
the crown bars of timber usually required 2 ft., while 
the steels need only2in. At King’s Cross the new 
tunnel passes under the markets and goods station, 
and in some places the headway is only 6ft. The 
principle adopted in the goods sheds at the station 
is to turn the wagons on turntables and run them into 
‘*stables.” These turntables are themselves 3 ft. 
deep and require a foundation 2ft. deep, and as the 
tunnel passes under a number of them, there was, at 
first, no alternative but to adopt cut-and-cover, 
which would have very materially affected the traffic 
and dislocated the system. The invention was put 
before the engineers and they decided to try it to 
overcome the difficulty, with results which are re- 
ported as highly satisfactory in every respect. 





NOTES FROM THE SOUTH-WEST. 

The South-West in Parliament.—Annexed is a list of 
Bills which will be promoted in the session of 1891 by 
companies and public bodies connected with Gloucester- 
shire, Somersetshire, and South Wales: Bristol Cemetery, 
Burry Port and Gwendraeth Valley Railway, Bristol Gas, 
Bristol Corporation (Bridge), Barry Dock and Railways, 
Chew Valley Trams (Abandonment), Clevedon Local 
Board, Cardiff Electric Lighting, Cirencester Gas, Ciren- 
cester Water, Corsham Water, Great Western Railway, 
Golden Valley Railway, Garw and bs ogg Gas, London 
and North-Western pa Llanelly Water Works, 
Llanelly Electric Lighting, Midland Railway, Mumbles 
Railway and Pier sane nt , Newport (Mon.) Electric 
Lighting, Neath Harbour, Pontypool Markets, Pewse 
and Salisbury Railway, Rhondda and Swansea Bay Rail- 
way Company, Taff Vale, Bute, and Barry Railways and 
Docks Amalgamation, Western Valley Water, and Wes- 
ton-super-Mare Electric Lighting. 

London and South Wales Steamship Company.—In the 
Chancery Division of the High Court of Justice on Satur- 
day, Mr. Justice North had before him a petition by Mr. 
G. Henery for winding up the above company, the 
petitioner being a judgment creditor. It was stated that 
the assets of the company consisted principally of four 
steamships which had been taken possession of by the 
mortgagees, but that there was also a small amount of 
uncalled capital. Mr. Rylands, on behalf of unsecured 
creditors, asked that the petition might stand over for a 
fortnight, on the ground that negotiations were pending 
between his clients and certain mortgagees, which, if 





he needles joined together form a temporary roofing, 


they succeeded, would place all the creditors in a better 





ition than if a winding-up order were at once made. 
he total debts of the company amounted to 4000/., and 
he appeared for unsecured creditors to the amount of 
2100/. His lordship ordered the petition to stand over 
for a fortnight. 


Card‘ff.—Steam coal has been in strong demand and 
rices have shown a firmer tendency. The best qualities 
ave made 14s. 9d. to 15s. per ton, and dry coal 13s. 6d. to 

14s. per ton. There has nm a good inquiry for house 
coal; No. 3 Rhondda large has been quoted at 14s. 9d. to 
15s. perton. Patent fuel has been in fair request. 


Bristol Wagon and Carriage Works Company, Limited. 
--The directors have declared an interim dividend on 
the called-up capital of the company of 4 per cent. for the 
half-year ending September 30. 


Penarth Pier.—A provisional order of the Board of 
Trade to construct a pier at Penarth, and which has re- 
cently lapsed owing to a failure, was purchased on Satur- 
day he a gentleman who is prepared to carry out the 
work himself. Lord Windsor undertakes to apply for an 
extension of time, which will, without doubt, be granted. 
It is proposed to connect the pier with the Taff Vale 
Station at Penarth by a subway. 


Cyfarthfa.—Messrs. Crawshay Brothers have issued a 
circular, in which they observe : ‘‘ We have to inform you 
that we have converted our business into a limited com- 
pany. The object of the conversion is to secure the many 
advantages incident to incorporation, and more especially 
to avoid the dislocations and inconveniences which the 
death or retirement of any partner might cause. The 
capital of the company has eens fixed at 600,000/. divided 
into 60,000 shares of 10/. each, the whole of which are 
appropriated to ourselves as fully-paid up, in substitu- 
tion of our interests in the business. The directors of the 
company are Mr. William Thomson Crawshay, Mr. Robert 
Thomson Crawshay, Mr. Richard Frederick Crawshay, 
and Mr. William Evans. Mr. Evans has been appointed 
to the office of managing director, and Mr. John Rogers 
as secretary to the company. All debts and liabilities of 
the firm are undertaken by the company, and all debts 
due to the firm are to be paid to the company. The con- 
version will not affect the general conduct of the busi- 
ness, which will be carried on as heretofore. 


Barry Dock.--The dredger David Davies, which has 
been built for the Barry Dock and Railways Company 
at a cost of 20,000/., arrived at Barry Dock on Thursday. 


The “ Edgar.”--The Edgar, just launched at Devon- 
port, is one of the first-class protected cruisers which are 
being built under the Naval Defence Act. There are 
eight similar vessels under construction—the Hawke, at 
Chatham ; the Centaur and Crescent, at Plymouth ; the 
Grafton and Theseus, at the Thames Iron Works, Black- 
wall; the Gibraltar, at Napier’s, Glasgow; and the 
Endymion and St. George, at Karle’s, Hull. These vessels 
are of 7350 tons displacement, 360 ft. long, with 60 ft. 
beam, and draw 22 ft. 9 in. of water. Their engines are 
to indicate 12,000 horse-power with forced draught and 
7500 horse-power with natural draught. This is expected 
to give them sea-going speeds of 20 and 18 knots respec- 
tively. The a capacity of the Kdgar and her sister 
ships is rather limited, being only 850 tons. The arma- 
ment of the Edgar is powerful for a cruiser. Besides 
heavy guns she will mount ten 6-in, quick-firing guns, 
which are capable of piercing a 10-in. armour plate at 
500 yards. The vessel will be provided with two 
above-water torpedo tubes and two submerged tubes, 
while she will * protected from torpedo attack by 
a complete net defence. Four of the Edgar’s 6-in. 
guns are to be mounted in casemates on the main 
deck. These casemates are a new feature. The maga- 
zines, engines, and boilers are mostly under water, and 
an exceptionally thick protection deck extends from stem 
to stern and covers the whole of these spaces. The 
plating in the must exposed portions of the deck is about 
5 in. in thickness. The cost of the Edgar’s hull will not 
exceed 200,000/. The machinery, supplied by Messrs. 
Elder, is estimated to cost 99,000/., a the equipment, 
27,992/., making a total of 326,992/. 

South Wales Institute of Engineers.—A general meeting 
was held at Cardiff on Tuesday. In the absence of Sir 
W. T. Lewis, Mr. J. Colquhoun presided. A paper on 
‘* Wire Ropes,” by Mr. | H. Deakin, was further dis- 
cussed. The discussion turned mainly on the weight and 
breaking strain of steel ropes. The next subject con- 
sidered was “Incandescent Electric Lamps v. Are 
Lamps,” introduced by Mr. Sidney F. Walker. Mr. 
T. C. Hair read a paper describing practical work and 
experience in the drainage of waterfrom old mines. The 

aper described the successful drainage of Church Pit, 
allsend, near Newcastle-on-Tyne, and also of Shire 
Moor Colliery. Discussion was deferred. 





Tue AustriAN Lioyp—The revenue of the Austro- 
Hungarian Lloyd in the first eight months of this year, 
amounted to 580,808/., or 32301. less than in the corre- 
sponding period of 1889. The aggregate distance run by 
the company’s steamers in the first eight months of this 
year was 1,239,944 knots, or 68,820 knots less than in the 
corresponding period of 1889. 





AMERICAN BLast Furnaces.—Thenumber of furnaces 
in blast in the United States at the commencement of 
November, 1890, was returned at 342, their weekly pro- 
ductive capacity being 177,958 tons. The corresponding 
number of furnaces in blast at the commencement of 
August was 324, their weekly productive capacity being 
164,798 tons. The corresponding number of furnaces in 
blast at the commencement of May was 344, their weekly 
productive capacity being 180,099 tons, 





ne SOT RR RR ES, TSO NS RN | 





674 


ENGINEERING. [Dec. 5, 1890. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 20, 1890. 

THE industrial situation has not been affected in the 
least by the unfavourable news from abroad. Iron 
and steelmakers throughout the country are working 
on contracts under which they feel assured of from two 
to three months, unless contracts are countermanded. 
The New York banking interests, as a precautionary 
measure, have issued ten million dollars’ worth of 
certificates with which to tide themselves over. Busi- 
ness is moving alongas usual. The returns from one 
hundred and forty-six railroad companies show an 
increase in ten months in gross earnings of thirty-five 
million dollars. Consolidations of heretofore conflicting 
railroad interests are contemplated, and one of the 
anticipated results is an improvement in railway 
building. Steel rails are dull at 29 dols. in Pennsyl- 
vania mills. Steel billets are 30 dols.; nail slabs, 
29.50 dols.; Bessemer pig, 18 dols. to 18.50 dols. ; 
forge iron, 15 dols.; No. 1, 18 dols. ; No. 2, 17 dols. 
All rolling mills are busy. Prices are not weak. The 
winter will be a busy one, as a great many new build- 
ing enterprises are ——— up, besides a number of 
engineering enterprises. In fact there is no dulness 
in building. Pipe mills, sheet and plate mills, are 
all crowded. In the Rocky Mountain mining districts 
great activity prevails. In the copper and iron ore 
regions of Lake Superior, the mines are being worked 
to the utmost capacity. The southern ironmakers 
have sold their pig-iron production for the rest of the 
year, but a scarcity of cars causes delay in shipments 
from some furnaces. Mineral deposits are being 
examined in a good many localities with a view of 
their utilisation at an early day. The coal trade is 
quite active, and coal roads are crowded with traffic 
on account of the approach of cold weather. 


PHILADELPHIA, November 27, 1890. 

The industries have not been disturbed by the up- 
heavals in speculative circles, The only effect that 
could be assigned to that cause is a hesitancy to place 
orders for as large quantities of material as was usual 
a month or two ago. It is not probable that there 
will be any falling off in activity. Contracts have 
been entered into for equipments, machinery, rolling 
stock, locomotive and stationary engines, and all man- 
ner of mechanical products, so that no ordinary 
depression will check the activity in business and 
manufacturing. The extraordinary demand for steel 
continues, and billets are selling in large lots at 
29.50 dols. Steel rails move slowly at 29 dols. 
Offers at 28 dols. have not been accepted. Bridge 
iron orders are crowding in and all the wt 
are busy, and at full summer prices. Very little 
meee for warehouse construction can be imported 
at present American prices. Plate iron bese ay steel 
orders are keeping the plate mills busy, double-turn 
merchant ironmakers report a‘ slackening in de- 
mand, but most mills} have enough work to last until 
the holidays. Wrought-iron pipemakers are adding to 
their engagements. Machine shops and makers of 
machinery are very busy, A large amount of shipbuild- 
ing work has been recently awarded by theGovernment, 
and contracts for material will soon be made. There 
is a scarcity of rolling stock on many American rail- 
ways, and carbuilders are receiving orders to construct 
cars; one large car-building concern at Anniston, 
Alabama, has failed. Legitimate trade is not inter- 
fered with by the scarcity of money, but banking 
interests recognise the fact that some more efficient 
measures must be adopted to meet the commercial 
necessities. No apprehension exists as to the future. 
Production is now so thoroughly organised that an 
over supply of goods or stocks is a remote contingency. 
The action of Congress in its recent session has created 
much discussion, but notwithstanding much that is 
asserted, there are no good grcunds for believing that 
the M‘Kinley law will be repealed. 

The Republican party will stand by it at the coming 
session according to the dictum of its managers. The 
coming party will probably hesitate to carry out its 
economic theories, as its leaders are not assured that 
the popular vote really was meant as a condemnation 
of the protection policy. There is a demand for capital 
in all the newer States, and thus far investments in 
lands have not fallen off. As a sign of the times it 
can be stated that the demand for bituminous coal is 
more active than at any time this year. Extensive 
preparations are being made to increase mill and fac- 
tory capacity in the west, where shorter freight hauls 
to market make inducements to locate. 





Remote Raitways. —The Siberian Railway will link St. 
Petersburg with Vladivostock. Its length will be double 
that of the line from New York to San Francisco, and 
a journey over it will occupy a fortnight. General 
Annenkoff is the directing engineer. China is moving in 
the matter of railways. Among lines projected is a line 
from Pekin, in the north-east, to Hankow, in the centre 
of China, on the Yang-tse-Kiang, 600 miles from its 
mouth, A railway of almost equal length is also 
authorised from Pekin to Chin Kiang. he Chinese 
Government will construct the lines, 





PHILLIPS’S TWIST DRILL GRINDER. 





WE illustrate above a simple and effective twist ; attention to types of caissons of large size that have been 
drill grinder now being introduced by Mr. J. W. constructed for Her Majesty’s dockyards at Chatham and 

illi i z hee] | Portsmouth, floating with air chamber at centre of caisson, 
Phillips, of 23, College Hill, E.C. The emery whee uth, L ig with ai : 

: “1s jods and having ‘‘Seely’s pigs” as ballast for steadying pur- 
mend Sal & ony Sec, Dut Che Se Se aeeed oaks | poses in raising and sinking. Also to a caisson built for 
way that the correctness of the grinding does not at SS cnlien aauk North: W, stern Railway Company for 
all depend on a perfect wheel surface. The wheel is| their dock at Holyhead, having two distinct systems of 
mounted on a spindle which runs in a single conical flotation, i.e., one with entire bottom buoyancy and 
a — —— bya grit ge = we tail _ | ee = ane eed ee Aes —- light 
of the spin e. ny size of arili up to in. can be raug’ to water, an 1 eo er or flotation at a eeper 
ground on the machine, and by using a different part | draught for working in high tides and strong wind, with 
of the wheel at each successive grinding, the wheel | air chamber and top water tank, ballast being contained 
surface is kept true and even. The operation of | in the lower portion, — a — —e = 
grinding is performed as follows: The drill is placed , then stated incidentally, that in launching some larg 
5 x, . sah : _caissons, some were constructed 94 ft. long and 43 ft. 
in the V-shaped holder, which is adjusted to OURO | oe eae tecieein a deways down the ways, the top of 
spond with diameter of drill’; its lower cutting lip | ye in n being some 50 ft. or 60 ft. above the ground, he 
is pressed by the thumb against a protecting gauge having a distance to travel before reaching the water of 
which insures the correct position of the drill. The | come 100 ft. to 200 ft., and when in the water, having a 
holder is then advanced towards the wheel till ber draught of about 18 ft., with a metacentre of flotation of 
drill comes into contact and the grinding proceeded only about 1 ft. above the common centre of gravity o 
with. The correct form of the cutting lip is obtained a this a bythe ~s of a 
by rocking the holder about a vertical axis. | considerable quantity of pig-iron ballast stowed low down 
iat uaainainaeel in the bottom of the caisson. He then concluded by 
| describing an ingenious contrivance for taking the con- 
: | tour or invert of dock and basin entrances, when either 

A ti agora ne se ers, held at the | a A pater game Ay wg Me ba pot 

AT a meeting of the Society Y eers, he certain past and recen ‘ 
Town Hall, Westminster, on Monday evening, Decem- | out in the Limekiln and Barry Docks. 
ber 1, 1890, Mr. Henry Adams, President, in the chair, 
a paper was read by Mr. J. J. F. Andrews, M.A., on : ie : 
a Ship Caissons for Dock Basins and Dry Docks.” The | AMERICAN IrRIGATION.—Irrigation is assuming vast pro- 
author prefaced his paper by a general review of ship | portions in all American States west of the Missouri. A 
caissons generally in use for dock basins and dry docks | national aspect, too, has been given to the question of the 
and pointed out the progress of caisson construction from | Federal Government setting apart 75,0002. for an irriga- 
the early caissons closing entrances of from 40 ft. to 50 ft. | tion survey of the Western States and the appointment of 
openings, and 20 ft. of water over sill, to those now in | & commission to investigate the subject. A great mass of 
use, in some of Her Majesty’s and other dockyards, clos- | valuable data has been made available by the survey 
ing entrances of from 90 ft. to 95ft., and having water | department and the commission. They show that over 
over the sill of some 36 ft. to 38 ft., and a depth from sill | two-fifths of the area of the United States is arid and 
to coping of 40 ft. to 45 ft. He then reviewed the im-| dependent upon irrigation for anything like profitable 
provements and alterations in design as to construction, | farming. 
methods of working, from the caisson floating with the 
bottom buoyancy, and sinking by water admitted tothe} Proposep RepEAL or THE M‘KintEy TariFr.—In the 
bottom or interior of the caisson (the water so admitted | House of Representatives at Washington, on Monday, 
being pumped out or, he into | wg Fa —_ rals- | Mr. Wike, Democrat, from Illinois, introduced a preamble 
ing), pth gece 9 Be pagmemy ne ron 5 = and — — on the —_, on — 
tape : ; eV | says : nifest that the e of this country a 
for sinking. ” He then reviewed the question of stability -— seiaaiek ae most pl si Ao repudiated "he 
under different conditions of construction as to quantity | policy and the principles of taxation by protection em- 
of ballast required for safe working, and the conditions of | hraced in the M ‘Kinley Tariff Bill, and by an overwhelm- 
flotation, as regards position of metacentre, centre of majority unmistakably demanded lower taxes and cheaper 
patti ne — of pesmi A - erred rose =~ for the nee vi al The i a 
yenerally, that fora caisson floating wi »tto -| the itt avd anid Mieans to renost Pills vepealin 
in the common centre of gravity of caisson, ballast, and any roe esac rates and tariff duties iy 
all the weights should be at same determinate distance by the M‘Kinley Bill, and place upon the free list, wool 
below the metacentre, and, with the caisson floating with | jumber, salt, coal, ores, dyestuffs, tinplates, agricultural 
air chamber, the common centre of gravity of caisson, | and manufacturing machinery, binding twine, bagging, 
ballast, and all the weights should be from between 1 ft. to | cotton ties, and such other articles and raw material as 
2 ft. below the centre of flotation of air chamber, and all} the Committee may deem of like importance to the 
the parts immersed; and he then gave as a general people ; such Bills to provide for the carrying out of the 
approximate rule for the height or position of the meta-| reductions occasioned by putting such articles upon the 
centre, above the centre of buoyancy at which the caisson is | free list into and through the various manufactures into 
floating, as“ x.08, where B = breadth of caisson at| Totely consumers and not manufacturers alone shall. get 
which it floats, d = draught of water ; this formula being | the — Rone ee Tae pe: “a 
for the ship shape only. instructs the Committee to report a providing for the 

The author explained the relative values of six different | raising of the additional ae revenue by a graduated 
types of caissons, as to design, construction, method of | taxation upon the incomes o rsons, corporations, 




















working, stability of flotation, use, &c., and called special | trusts, and associations exceeding dols, 
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SINGLE-CRANK COMPOUND TRACTION ENGINE. 
CONSTRUCTED BY MESSRS. CHARLES BURRELL AND SONS, LIMITED, ENGINEERS, THETFORD. 





, 7 Back Gear 2 Notch 
Fig. 2. Back Gear 1 Notch Fig.3 Boiler pressure 160 1b? a 
i : $ : toad on Break 38 HP - Back Gear 3 Notch 

Boiler pressure 160 |b ; ig 4 Load on Break 42 HP 

































WE illustrate on the present page a very neatly | up an incline of 1 in 13 with an expenditure of 33 | The result has been that sympathy has been cooling, if 
arranged compound road locomotive manufactured by indicated horse-power, and on another occasion the| it has not been altogether withdrawn from the men 


Messrs. Burrell and Sons, Ld., of Thetford. The two | same engine has taken a load of 34 tons up an incline | whohave so misused their triumph as to alienate friends 
cylinders are arranged diagonally one above the other, ; of lin 15. A specimen of these engines will, we| and exasperate their foes. The state of things at the 
and their piston-rods are connected to a single cross- | understand, be exhibited by its makers at the forth- | docks just now gives cause for anxiety in more respects 
head, and hence no receiver is required between the | coming Smithfield Show. Several engines on this plan! than one. First of all the entire med of employment 
cylinders, and great compactness is thereby secured. | have been built, and others are on order, while their | is about to undergo a change. After the end of the 
Asthere is only one crank much longer bearings can | success has determined the makers to cease building present year, the joint committees of the docks will 








be employed for the crankshaft, and the wear and | two-crank compound traction engines. | cease to be the sole employers of the dock labourers ; 
tear correspondingly reduced. The crosshead is pre- | they will not even be a rincipal employers, for the 
vented from twisting, which it tends to do, owing to | loading and discharging of vessels will be undertaken 
the diagonal position of the piston-rods, by providing | INDUSTRIAL NOTES. | by the shipowners. What changes will be introduced 


it with flanges which work on the inside faces| It is impossible not to feel considerable regret at the | by the dockers’ new masters it is not possible at this 
of the guide bars, and by making it rather | condition of things at the docks at the present moment. | moment to say, but it is probable that the stevedores 
longer than usual. The steam distribution is effected | All seems to be in a state of uncertainty, and of sim-| and the Dockers’ Union will be at loggerheads over 
by a single link motion, and we show in Figs. 2, 3,| mering discontent. Only a year ago the ‘‘ Dockers’ | the respective work which shall fall to theshare of the 
and 4 specimens of the diagrams obtained. These| Victory” was in every one’s mouth. But the aspect} members of the two unions. It is just possible that 
diagrams prove that ample port area has been allowed, | of matters has since changed very materially. The the situation will be aggravated by the attitude of some 
as wiredrawing is almost entirely absent. The engine | officers and leaders seem not to have been content with | of the sailors and firemen belonging to another union. 

in question is of 8 horse-power nominal, and on a fairly | the victory obtained ; they have sought to humiliate,| For the present, however, the discontent existing 
good macadamised road has taken a load of 2] tons | and reduce to absolute servitude the dock authorities, | over the changes recently effected is acute enough even 
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to satisfy those who declare their mission to be to 
preach the gospel of discontent to the toiling masses 
of this country. The dispute at this moment is over 
what is termed the co-operative scheme, which the 
Dockers’ Union foreshadowed as a solution of the 
labour problem. This ‘‘ co-operative scheme” is, after 
all, only another name for the gang system, so often 
and so persistently condemned by trade unionists gene- 
rally, and by the dockers in particular. But the 
leaders of the Dockers’ Union had hoped to introduce 
quite a novel principle into the mode of working the 
gang system. They sought to have the power of select- 
ing the men to work in the several gangs, thus becom- 
ing virtually the sub-contractors for the dock work, 
and the real dictators as to terms, amount of work to 
be done, the men to be employed, and the prices 
to be paid. Such a preposterous notion never 
before entered into the heads of men holding respon- 
sible positions in a trade union, The real design of 
the leaders was thus stated at a meeting held at Tidal 
Basin, ‘‘ When the co-operative scheme comes into 
operation it will then make you masters of the situa- 
tion. You must not fall foul of the free men—let them 
be for a time, and then we will deal with them.” 
The madness of this statement was never surpassed by 
any spoken in Bedlam or Colney Hatch. How was it 
possible after that declaration for the dock authorities 
to place the power in the hands of the officials and 
other representatives of the Dockers’ Union? The 
president of the union tries to minimise the effects of 
the foolish declaration, but his acts and words interpret 
the meaning. The men allege that all they want is that, 
in contracting to execute certain work, they shall select 
their own gang, appointing a leading piece-worker, or 
ganger, from amongst themselves, This appears to be 
reasonable enough, provided of course the work is not 
selected in such a way that all the easier work shall fall 
to certain gangs, and all the harder work to other gangs. 
Were this done an “ aristocracy of labour” would at 
once be constituted. That there has been a tendency 
to create such selected gangs is apparent from the 
brief experience of the system, during the time it has 
been in operation. The Dockers’ Union must do one 
of two things—either undertake, by contract, all the 
work at the docks, if the dock authorities, or the ship- 
owners, or whoever is responsible, consent ; or the 
employers in all cases must exercise the right of fore- 
manship over the labour. There is no midille course, 
The dock authorities cannot give up the right of super- 
vision, or of putting on and discharging. ‘The dockers’ 
leaders sasinilies their incompetence at every step, in 
speech, and inaction. If the president of the union, 
who is by trade an engineer, were to preach such a 
doctrine of co-operative piecework at Maudslay’s or 
Penn’s, he would be laughed at by the men. At 
Woolwich or Enfield, or other Government factories, 
perhaps the workers might like such a change, getting 
rid of all supervision, but what would the country say ? 
The Dockers’ Union, by such mad schemes, is commit- 
ting suicide. If such a course of conduct is persevered 
in the union will go to pieces, and we shall have to 
return to the old bad methods at the dock gates, which 
all had hoped might have been a thing of the past, 
never to be verivel 





The federation of the ‘‘ waterside industries” has 
been under discussion at a conference representing the 
Dockers’ Union, the Coal Porters’ Union, the South 
Side Labour Protection League, the Stevedores’ 
Union, and the Sailors and Firemen’s Union. If the 
figures given of the strength of those unions be at all 
correct they represent about 291,000men. These huge 
federations look very formidable upon paper, but the 
tie which binds the bodies together is too slender to 
be of a permanent character. The subscription is fixed 
at one halfpenny per member per week. This will 
bring in about 700/. per week, if they all pay, accord- 
ing to the number of members they profess to have on 
the books. But one huge strike of 50,000 men, or one- 
sixth of the total number of assumed members, would 
require 25,000/. per week, at 10s. per man per week. 





An important federation has been effected among 
the railway employés, the four unions having signed 
an agreement to stand by each other in the event of a 
strike. The unions comprised in :his federation are : 
The Amalgamated Society of Raiiway Servants, the 
General Railway Workers’ Union, the Associated 
Society of Railway Servants in Scotland, and the 
Associated Enginemen and Firemen’s Union. The 
first-named society is an old union, established in 
1872; it has between 70,000/. and 80,0007. in hand, 
and has some 33,000 members. The Railway Workers’ 
General Union claims to have 40,000 members; it has 
recently declared itself to be a ‘‘ fighting union.” The 
Scottish Society claim to have about 7000 members ; 
the Engineers and Firemen’s Union about 5000; so 
that the four unions are said to comprise about 85,000 
men, The best feature about the agreement is that 
no single society of the federation is to strike without 
the concurrence and consent of the other three. The 
Amalgamated Society is too prudent a body to strike 





without good and sufficient reason, so that the more 
ardent fighting bodies will be kept in check. 
The Scotch railway men, it is said, contemplate a 
, age strike for a ten-hours’ day on the 24th inst., the 
ay before the Christmas holidays, just when pas- 
senger traffic will be pressing, and at a time when 
certain goods traffic will also be extremely busy. The 
votes in favour of a strike greatly preponderated over 
those which were against a strike. Butin this case also, 
under the above agreement, the strike will have to be 
sanctioned by the other three bodies, if the federation 
compact is to be of any avail. 
The Garston strike is a great failure, and the 
executive of the Dockers’ Union now say that it was a 
mistake. They have offered to lend the men 200/., say- 
ing that they can do nothing further. The strike 
hands are feeling their position most acutely, seeing 
that the work at the docks is proceeding as usual with- 
out their help. This is another bitter lesson to be 
added to Southampton, Plymouth, Hay’s Wharf, and 
other disastrous failures. 


The engineering trades throughout Lancashire con- 
tinue to be generally satisfactory in so far as activity 
is concerned. The men for the most part are well 
employed in all the chief branches. The machine tool- 
makers are all very busy, and report no scarcity of 
orders coming forward, Machinists also have plenty 
of work to keep all the men fully employed for some 
time to come. Locomotive builders, stationary engine 
builders, and boilermakers, are all active with work on 
hand, and all have a fair amount of new work coming 
forward. In some of the general branches there is a 
slight slackening down, as the contracts on hand are 
running out faster than new orders come in to replace 
the old. On the whole trade may be said to be fairly 
prosperous. There are no disputes of any moment to 
mar the relations between employer and employed in 
any of the engineering industries, 


In the Sheffield and Rotherham district trade is im- 
proving even in the heavy trades, a healthier time 
“weed pervading the entire district. The cutlery 

ranches of trade are very busy with season goods, 
for Christmas and the New Year. Boilermakers are 
extremely busy, the men being well employed. At 
the large be at Brightside heavy Government 
orders are on hand and being executed, which will take 
many months to complete. The silver plate industry 
is brisk, but it has been somewhat checked by the 
recent financial crisis in London. Silver has gone up 
in price to 474d. per ounce, while the abolition of the 
silver duty has not increased the demand for the 
better class of goods but has stimulated the cheaper in- 
dustries. There is no disturbance in the labour market 
of any note, so that work goes on merrily, bidding fair 
for a good ending to a fairly prosperous year. Even 
the Labour League has quieted down, at least for a 
season, 





In the Cleveland district, the engineering, shipbuild- 
ing, forging, and other heavy industries are fairly busy 
in all departments. But the finished iron trades are 
complaining of lack of newbusiness. There have been 
large consignments of pig-iron to Scotland, partly 
perhaps on account of the blast furnacemen’s strike, 
which drags along, and is not yet settled. Altogether 
this strike has disappointed everybody, the strikers, 
the ironmasters, the holders of stock and warrants, and 
makers generally. 





In Scotland matters appear to be mending, although 
the strike is not yet over. Generally there is a firmer 
tone in the iron trade, and prices are hardening. 
Founders are becoming more busy, some good orders 
coming in for railway and other work. The steel trade 
is well employed generally. 





The report of the accountants to the North of 
England Iron Trade Board of Arbitration shows a net 
average rise of 10d. per ton, but this is not sufficient 
to advance wages under the sliding scale. The wages 
had risen by 25 per cent. above the minimum in April 
last, then they went down 74 per cent., leaving 174 
per cent. above the minimum at the present time. The 
total output in the two months, September and Oc- 
tober, was 46,000 tons; in the previous two months it 
was 41,000 tons ; an increase of 5000 tons. Work is 
generally busy throughout the district covered by the 
operations of the Board, and no labour disputes mar 
the harmony so long existing in this extensive branch 
of trade. A reduction of 5 per cent. has been awarded 
in the case of the Barrow Company, to date back from 
November Ist of this year. 





A very important concession has been made to the 
Durham colliers. It will be remembered that a short 
time since they demanded an advance of 20 per cent. 
The matter has been considered, and it is arranged 
that on the lst of January the wages shall be advanced 
5 per cent. all round, and that one hour per day shall 
be taken off all boy labour, and others, for five days in 





the week, leaving the short day, Saturday, as before. 
The time worked in the pits by the hewers will be less 
than seven hours per day, while the lads and others 
will work only fifty hours per week, or within two 
hours of eight per day during the whole week. This 
has been agreed to at 130 collieries in the county of 
Durham. The enginemen are to be paid 36s. per week 
for a day of 74 hours, so that the entire body of 
workers will start the new year under very favourable 
conditions as to hours and wages. 





In most of the other mining districts there is quietude 
in so far as serious disputes are concerned. The winter’s 
trade is becoming more busy with the change in 
weather, and prices are going up in various districts. 
But the chief topic of conversation is still the eight- 
hours’ day by Act of Parliament. The same old Bill is 
introduced, backed by the same names. But the coal- 
owners are taking alarm, or seeming alarm, for they 
more than hint that it is a matter for the public; if 
the latter will pay more for coal—then, well the eight 
hours may be given. So that raising wages by Act 
of Parliament is all right if prices can be raised con- 
currently. It is asorry policy ; few can foresee where 
it would end. But the forces against it are hardening 
in Parliament. 





The Parliamentary Committee of the Trades Union 
Congress have not prepared an Eight Hours Bill; and 
there seems to be no chance of agreement upon the 
provisions of such a Bill. The committee hesitate, and 
the man who was to carry all before him at the com- 
mittee hesitates. No such Bill will be attempted this 
session, so that the next Congress will have the oppor- 
tunity for another fight over the. question. 

Several Bills have been introduced this session deal- 
ing with labour questions ; a Mines Act Amendment 
Bill, the Miners Eight Hours Bill, a Factory Act Ex- 
tension Bill, a Bill baling with the sweating system, 
and a Workshops Sanitation Bill. The love for law is 
growing, if obedience to it is slackening ; but obedience 
to the law is the first necessity in every case. 

The vestry employés are moving for an eight-hours’ 
day, 30s. per week minimum wages, Saturday half- 
holiday, and all work to be dune without the inter- 
vention of a contractor. 

The scavengers ask for 6d. per hour, a ten-hours’ 
~~ and better conditions of employment. 

n various industries a movement for better wages 
is being promoted, and possibly the new year may 
witness a further development if trade continues in a 
favourable condition. The textile trades are begin- 
ning with a 5 per cent. advance; compositors are 
seeking an advance upon a very old scale; and the 
shoemakers are getting advances in the chief districts. 

The conciliation committee of the London Chamber 
of Commerce have won their first victory by averting 
a strike in the pianoforte trade. The firm was Messrs. 
Brinsmead and Sons; both parties agreed to abide by 
the award, whichever way given. 





ON MILLING CUTTERS.* 
By Mr. Grorcr Appy, of Sheffield. 


ALTHOUGH milling or shaping metals by revolving 
cutters has been in vogue for a long period, it is only in 
comparatively recent times that it Be come into general 
use, namely, since the emery wheel was introduced for 
grinding the cutting edges of the teeth, thus renderin 
unnecessary the long and tedious process of filing up eac 
tooth separately. any engineers are of opinion that 
milling is destined to supersede to a great extent the ordi- 
nary planing, shaping, and slotting machines; and it 
certainly should sess a considerable advantage on 
account of its continuous action, as compared with those 
machines having a reciprocating motion, which must in- 
Tr occasion great loss of time. During the last few 
years the milling process has been improved and brought 
to great perfection both in America and on the Continent, 
where it is now successfully used to a far greater extent 
than in England. Its advantages are so apparent, espe- 
cially where large numbers of articles of one standard 
pattern are required, that it seems strange engineers in 
this country have been so backward in adopting the 
process. On the other hand, those abroad have certainly 
come to the conclusion that milling not only produces a 
better finish than planing, shaping, or slotting machines, 
but in many cases - so in one-third of the time occupied 
by these machines. Moreover, milling has its special 
uses, and can produce work of such shapes as could not 
be produced by any other machine. Taking this into 
account, the writer is of opinion that the reason why 
milling has been so tardily adopted lies in the difficulties 
which have presented themselves with reference not only 
to the cutters but also to the milling machines themselves. 
In the present paper, therefore, he will deal first with 
milling cutters, and next with some points in connection 
with milling machines. 

Milling Cutters.—It is true that milling cutters are still 
regarded as expensive both in first cost and in subsequent 
maintenance ; and before the introduction of the emery 
grinder this was undoubtedly the case, because the re- 
sharpening of the teeth was so expensive on the old plan. 





* Paper read before the Institution of Mechanical Engi- 
neers, 
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Not only so, but each re-softening of the cutter for the pur- | tages tending to make milling too queen for most 


pose of sharpening deteriorated the steel, and increased | machine shops, unless there were very 
the risk of cracking and warping in the re-hardening for | 


use ; whereas now all this is avoided by the emery grinder, 
by means of which the cutters are kept in beautifully 
sharp condition with little trouble or expense. 

Solid Cutter.—Of the different kinds of milling cutters 
at present in use perhaps the best known form is the key- 


way or grooving cutter, shown in Fig. 1. This is useful | 
for a variety of purposes, such as cutting key-ways in | 
shafts and axles, and as a parting tool for cutting out test | classes of work, 


pieces, &c. The cutters are made of all sizes, from § in. 
in diameter and 4in. wide up to 1l4in. and 16in. in 
diameter. 


in diameter and 1 in. wide, and is made of best quality 
crucible cast steel, of which the analysis is given sub- 
sequently. It is cut on the sides as well as on the cir- 
cumference, and is used in a machine shop for finishing 
the ends of drawing-frame beams of the section shown in 
Fig. 22, a sample of which is also exhibited. This cutter 
was supplied on January 3, 1890, and it will be seen that 
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it is scarcely the worse for wear. 
is also of a satisfactory character as regards finish. The 
cutting speed is 60 ft. per minute. 

Although milling cutters made of good material properly 


The principal points to be attended to are, to | 
employ steel of reliable quality, and to exercise the 
greatest care in hardening. The cutter exhibited is 14 in. | 


arge numbers of 
articles of slightly different sizes to be milled, so that when 
the cutters had worn down too small for one size they might 
still be serviceable for the next size smaller. The ordinary 
pete was to make the cutter out of one solid piece of 
igh-class crucible cast steel, and as soon as it became worn 
to use it for some smaller size of work ; if no smaller size 
were required, the cutter became useless. On this account 
milling cutters were looked upon as good tools for certain 
but as luxuries instead of necessaries, 
- as quite beyond the reach of ordinary engineering 
| Shops. 

Backed. off Cutter.—In the special form of cutter for the 
teeth of wheels, the expedient commonly known as 
‘* backing off ” presents one method of insuring that the 
width of groove cut shall remain constant notwithstand- 
5 frequent re-sharpening ; but this principle is applicable 
only in case the groove is of tapering section, as seen from 
Fig. 4, and it cannot be employed for a rectangular 
section. The reason for this is rendered apparent by 
taking any point A on the face of a tooth, the width of 


_ the section of the cutter at this point being shown at BC. 
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The work it turns out | 


| 












In revolving, the point A is followed by portions of the 
tooth falling along the arc A D struck fromthe centreof the 
spindle E; but the tooth itself is formed from a centre F in 
such a way that the width of section along any are struck 


hardened and tempered last a considerable time, the | from this centre is constant. Therefore along the are DG, 
teeth ultimately become blunted, and require re-sharpen- | described from the centre F, the thickness of the cutter is 
ing. It is then that one of the weak points found in | 


cutters of this kind shows itself ; namely, the cutter not 
only loses its diameter but also becomes narrower in 
agers and although still serviceable for grooves of 
ess width than it was originally designed for, it is useless 
for grooves of standard size, owing to there being no means 
of expanding it in width. 

Several attempts have been made to overcome this 
difficulty ; and in Fig. 2 is illustrated a crude and bar- 
barous method of increasing the width of groove cut, 
which is by no means to be recommended. e cutter in 
this case was originally 14 in. wide; and after wear had 
taken place, the hule in the cutter, which was originally 
14 in. in diameter, was lapped out with lead and emer 
powder, until sufficiently enlarged to allow of a sma 
wedge D being inserted between the outside of the spindle 
ard the hole in the cutter. This had the effect of making 
it wobble or sway from side to side in rotating, and become 
what iscommonly known as a ‘‘drunken” cutter. The 
bottom of the groove so cut is not square; but the addi- 
tional width of groove has been obtained, and that is 
something. It may seem strange that such a rough and 
ready plan should have continued in use, to the writer’s 
knowledge, until quite recently. 

Jointed Cutter.—Another method occasionally employed 
is illustrated in Fig. 3. Here the cutter is made in two 
portions, with a joint at right angles to the axis of the 
spindle ; and these two — can be packed apart 
when wear takes place- Whilst this method has some 
advantage over the ‘‘ drunken” cutter, it is still liable to 
the objection that the joint being opened by the packing 
leaves a strip or fin of material on the work; and this 


= 


with some other tool, which it is very undesirable to 
employ. 


| 


everywhere the same. At the point G, however, this 
thickness is shown to be H I, whichis less than B C, thus 
affording a certain amount of clearance at the sides of the 
cutter. Treating in the same way a cutter made on this 
principle, but of rectangular section, it is apparent that 
the widths J K and L M at the ends of the are A D are 
identical. It is evident, therefore, that such a cutter 
without side clearance could not be used in practice. 
Hence some other solution of the difficulty must be 
found. 

Expansible Milling Cutter.—In Figs. 5 to 9 is shown an 
expansible milling cutter recently introduced by the 
writer. Instead of being made of one solid piece of steel, 
it consists of a bush H, usually of some tough material 
which fits on the milling machine spindle I in the usua 
manner ; this bush hasa shoulder at one end, the other end 
being screwed with a fine thread and fitted with a nut 


and washer. On the body of the bush, between the shoulder | g 


and the washer, are fitted two annular serrated milling 
discs, made of high-class tool-steel ; the joint JJ between 
them is not at right angles to the axis of the spindle, but 
is slightly diagonal or oblique. A key let into the bush 
at K prevents the discs from revolving on the bush; the 
nut and washer secure them endways, thus completing the 
cutter. A cutter of the size here shown, 9 in. in diameter 


| and 14 in. wide, was supplied in April, 1889, to Messrs. 


Sir W. G. Armstrong, Mitchell, and Co., Elswick ; and 
it will be seen that, although when the discs are ni 
together the cutter is only 14 in. wide, each half would of 
itself, owing to the oblique or diagonal joint, cut a groove 
1 in. wide, as each disc. is 1 in. broad at the widest side 





_ has afterwards to be removed either with a file or | 


and 3 in. at the opposite side. Thus not only is provision 
made for ordinary wear and tear, but this cutter may also, 
if desired, be packed out to cut several sizes from 1% in. 
up to 2 in., without leaving on the work a strip or fin of 


Both the foregoing forms of cutter possessed disadvan- | uncut material to be removed afterwards by some other 





. Samples of the work done by this cutter are exhi- 
ited. 

One of these expansible milling cutters was supplied in 
March, 1890, to the Royal Arsenal, Woolwich. It is of 
rather an unusual size, being 10 in. in diameter and 
3.3 in. wide, with gin. expansion. It is used for milling 
the hoods of 4-in. breechloading guns. 

Many engineers might be inclined to adopt milling, but 


are deterred by the expenditure involved in the necessity 
of getting a separate cutter for each size of groove re- 
quired. They may have five or six different sizes, differ- 


ing only perhaps ;; in. from one another ; and not caring 
to get a separate milling cutter for each size, they contrive 
to obtain the sizes by planing or shaping ; whereas they 
would not object to get two milling cutters, if these would 
cut six sizes between them. In such cases this expansible 
cutter will recommend itself, as well as where large 
numbers of grooves have to be cut of one exact width, 
and where accuracy is of the utmost importance. 

Another advantage gained with the expansible cutter 
is the saving of steel. The central bush is not only 
useful in supplying a quick and easy method of regulating 
the width of the cutter, but it also causes the hole in the 
cutter discs to be much larger in diameter than the hole 
in solid cutters. The piece cut out of the centre of a large 
disc will, therefore, itself make a cutter of smaller size. 
Thus in a cutter 10 in. in diameter it is easy to turn a 
disc 5 in. in diameter out of the centre, which will come 
in for another cutter ; so that by this plan two cutters are 
obtained from the same piece of steel which on the old 
plan would have made one cutter only. 

Diameter of Cutter.—To look upon milling as suitable 
only for cutters of small diameter has long appeared to 
the writer a mistake ; and he considers that in many cases 
cutters of comparatively large diameter may be used with 
great advantage. Acting on this opinion, a millin 
cutter has recently been made 22 in. in diameter, an 
54 in wide, which is shown in Fig. 10. The teeth are 
here formed upon steel rings of the required sections, and 
clamped between the flanges of a cast-iron boss, which is 
secured upon the spindle in the usual way ; thus only the 
cutting parts are formed of expensive material, instead 
of the whole cutter as heretofore. One advantage of 
using cutters of large diameter is that, as there are more 
cutting edges to do the work, the teeth keep shar 
longer, and the cutting speed can be increased accord- 
ingly. Large cutters, having hardened steel teeth in- 
serted in an iron block and secured by set screws, as 
shown in Fig. 11, have been used occasionally ; but so 
many separate parts are objectionable, on account of the 
liability of the teeth and set screws to become loose and 
cause breakages. In Figs. 12 to 14 are shown other forms 
of milling cutters in use at various works. 

Cutting Angle of Teeth.—After careful examination of 
a large number of milling cutters, the writer has found 
that considerable diversity exists with respect to the 
cutting angle and the pitch of the teeth. It is evident 
that, in order to produce the best result, the adoption of 
the most suitable cutting angle should receive the same 
close attention that is now universally bestowed upon 
the ordinary tools for turning and planing. It is, of 
course, desirable to adopt a mean cutting angle, in 
order that the same cutter may work equally well 
upon either cast iron, wrought iron, or steel. As the 
result of considerable research and of the experience 
gained by the writer during the last few years, he decided 
to adopt the standard form of tooth shown in Fig. 6, in 
which the front of the tooth A B, instead of being truly 
radial, has a backward inclination of 10 deg. from its 
cutting edge. At the same time the cutting angle A B C 
is made 70 deg., the clearance angle being thus 10 deg. A 
comparison of this tooth with the most approved form of 
tool point for planing, &c., is shown in Fig. 15. To pro- 
duce the best possible finish on flat surfaces, the teeth of 
all cutters, unless very narrow, should be cut spirally 
across the face of the rim. 

Pitch of Teeth.—F or obtaining a suitable pitch of teeth 
for milling cutters of various diameters, there exists no 
standard rule, so far as the writer can ascertain, the pitch 
being usually decided in an arbitrary manner, according 
to individual thate, For estimating the pitch of teeth in 
a cutter of any diameter from 4 in. to 15 in., the writer 
has worked out the following rule, which he has found 
very convenient and capable of giving good results in 
practice : 


Pitch in inches= ,/ (diameter in inches x 8) x 0.0625, 


Speed of Cutters.—The cutting speed for milling was 
originally fixed very low, but experience has shown that 
with the improvements now in use it may with advantage 
be considerably increased, especially with cutters of large 
diameter. The following are recommended as safe speeds 
for cutters 6 in. in diameter and upwards, provided 
there is not any great depth of material to cut away : 





teel... ... 86ft. per min., with a feed of 4 per min. 
Wroughtiron 48 ‘sa - <i 1 oo 
Castiron ... 60 oe ‘a << 14 os 
Brass... .-- 120 pa a ne 2% <a 


Should it be desired to remove any large quantity of 
material, the same cutting speeds are still recommended, 
but with a finer feed. Speaking generally, the cutting 
speed does not receive the attention it requires ; in many 
cases the speed is actually unknown to the attendant, and 


ped | consequently the machine is run at a lower speed than 


might safely be employed. The following simple rule, 
which can used by any ordinary workman, removes 
this uncertainty: Number of revolutions per minute 
which the cutter spindle should make when working on 
cast-iron =240+ diameter of cutter in inches. 

Milling Machines.—The milling machines originally 
imported from America were deficient in the solidity and 
stiffness which constitute the first requirements for the 
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production of good work; it is absolutely essential that 


there should be an entire absence of vibration. Moreover, | 


some of the so-called universal machines were sorely 
cramped to get all their motions in ; and in this respect 
it might truly be said that it was better to do one thing 
only and do that well. Great improvements have since 
been effected both in the machines and in the arrange- 
ment of their spindles; and no trouble should now be 
experienced for want of rigidity. Many machines yet in 
use however are faulty ; and the writer lieves there are 


many cases where milling cutters are not giving the best | 
results through lack of strength and rigidity in the ma- | 





and in general appearance is like a planing machine. To 
the foundation bed on each side are securely bolted the 
massive uprights, and on the top of these is bolted a cast- 
iron cross-slide, The table on which the work is carried 
travels on faces east on the foundation bed. The feed 
motion for the table is obtained by means of a stationary 
screw fixed to the underside of the table, and a revolving 
nut, on the circumference of which are teeth gearing with 
a spurwheel that is driven by bevel wheel and pinion from 
the feed shaft ; the latter is driven by a cone pulley con- 
tajning a differential motion and friction cones, by means 
of which a quick return motion is given to the table. The 


chines. A few months ago his attention was drawn tosome | seven milling cutters are fixed upon mandrels, which are 
cutters which were not doing satisfactory work, and an | carried by heads working in slides on the uprights and 
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inquiry was made as to whether this was not caused by 
the pitch of teeth being too coarse for the work ; he sus- 
pected, however, that the fault lay with the machine, 
and examination showed that there was about ¥; in. of 
spring in the spindle. There is little doubt that in some 
cases teeth are broken, and cutters condemned as made of 
r material or improperly hardened, when tho fault is 
really with the machine; it cannot be too strongly im- 
ressed on makers of milling machines that rigidity must 
= the first consideration. Solidity of construction has 
hitherto been characteristic of British work when com- 
red with Continental, both in engines and tools; and it 
is to be hoped that this will continue to be the case. 
Anexample of solidity of construction and ingenious 
combination of cutters is atforded by a milling machine 
at some works in Lancashire, which has been specially 
designed for milling simultaneously seven faces of a 
mule headstock, shown in Figs. 16 to18, Before this 
machine was made, the cost of getting up these faces 
by planing, which required several settings, was 5s. each 
headstock ; they are now done by this machine at a cost 


of 10d. each, The machine is shown in Figs. 19 to 21, 





on the cross-slide; six cutters are on the front of the 
machine, three of them on vertical spindles on the cross- 
slide, and three on horizontal spindles on the uprights ; 
the seventh cutter is on a horizontal spindle on the back 
of the left-hand upright. Each cutter head is indepen- 
dent, and can be adjusted vertically and horizontally in 
slides upon the faces of the uprights, by means of bolts 
and T slots. Each cutter mandrel is driven by spur- 
wheel and pinion, and belt pulley driven from the 
countershaft on the back of the uprights. Cutter 1 ope- 
rates on face 1 of the mule headstock, 2 on 2, and so on. 
The belt pulleys driving the three cutters that are carried 
on the cross-slide are in a horizontal position, and are 
driven by half crossed belts. The table is provided with 
two stops fixed ina T slot, for disengaging the friction 
clutch from the cone by which the feed motion is driven. 
The countershaft on the back of the machine is driven by 
fast and loose pulleys, and is provided with a universal 
strap-shifting arrangement. 

Steel for Milling Cutters.—As the quality of steel for 
milling cutters is of vital importance in regard both to 
their cost and to their durability, the firm with which the 


writer is connected, Messrs. Dickson Brothers and Co. 
have been devoting themselves to the production of steel 
blanks or forgings which should be easy to machine and 
should harden quite soundly. The accomplishment of 
this object has been the aim of many Sheffield works, and 
almost every manufacturer of crucible cast steel has some 
special mixture which he considers most suitable for such 
a purpose. This steel is made largely from the best brands 
of Swedish iron ; and specimens of that which has been 
found suitable for milling cutters are exhibited in every 
stage from the ingot to the finished cutter. 

Self-Hardening Steel.—Lately self-hardening steels have 
come into general use for turning and Be non tools. 
Sample milling cutters made from self-hardening steel of 
the brand ‘‘ Ivanhoe” are exhibited. 

Analysis of Steel.—The following are analyses of milling 
cutter blanks made from best quality crucible cast steel 
and from self-hardening ‘‘ Ivanhoe” steel : 


Crucible Cast Ivanhoe 





teel. Steel, 
Per cent. Per cent. 
Carbon et ce a 8 1.67 
Silicon ae Wa ar 0.112 0.252 
Phosphorus ... x es 0.018 0.051 
Manganese ... ss es 0.36 2.557 
Sulphur ay ee bee 0,02 0.01 
Tungsten... aa ie =e 4.65 
Tron, by difference .. ... 98,29 90.81 
100.000 100.000 





THE CHICAGO INTERNATIONAL EXHIBI- 
TION OF 1893.* 
By James DrepcE, Member of Council. 


THE suggestion that a great International Exhibition 
should be held in the United States two years hence, 
appears to date from the summer of 1889, when the 
rumour spread that Americans, incited by the brilliant 
results achieved in Paris, determined that a similar cele- 
bration, but one that should surpass in extent and 

andeur the Centennial Exhibition of the French 

epublic, should be held on the other side of the Atlantic. 
The year 1892 was selected because it will be the four 
hundredth anniversary of the modern discovery of the 
New World, or rather of some of its detached outposts 
lying to the south-east of Florida. It was on August 3, 
1492, that Christopher Columbus sailed from Andalusia; 
on October 12 following he took possession in the name 
of Spain, of the Bahama Isles, and two weeks later, 
of Cuba. Itwas not, however, until nearly six years later, 
and in the course of his third voyage, that he discovered 
the American Continent ; and in this discovery he had 
been anticipated by Sebastien Cabot, who had been sent 
out on an exploring expedition by Henry VII. of Eng- 
land, and who was the first to set foot on the American 
main land; this was on June 24, 1497. The choice of 
dates was therefore at the option of the organisers of the 
new scheme, and probably for some reasons it would have 
been preferable to have delayed the celebration until 1897 
or 1898; that however would have been to dismiss the 
undertaking toa rather long and uncertain future, and it 
was decided therefore that it was the first discovery of 
Columbus which must be celebrated, and that 1892 should 
be the year during which the commemoration should be 
held. 

What was only a vague rumour floating over the Champ 
de Mars last year fc. took serious shape, and it became 
evident that on or about the date first spoken of, an Inter- 
national Exhibition weuld be held in America, to which 
all the world would be invited to contribute. There can be 
no doubt that such a scheme for the United States is an 
eminently practical and useful one; sixteen or seventeen 
years will ave passed since the great Centennial Exhibi- 
tion had been held in Philadelphia, and this long period 
has been marked by a development of resources, a growth * 
of population, an increase in industry and in riches to 
which it would be difficult to find a parallel. In the United 
States the Philadelphia Exhibition of 1876 already be- 
longs to ancient history ; but it is regarded as an epoch, 
from which is dated the commencement of much that was 
new and gocd in American taste and culture, notably 
as regards house architecture and art publications. The 
great flood of annual travel from America to Europe had 
not then set in, and to most of the visitors to Fairmount 
Park, where the Exhibition was held, the contributions 
from foreign nations were a revelation. Since that time 
of course increased wealth and facilities for travelling 
have brought an ever-growing crowd of visitors to Europe, 
and the lessons first taught at Philadelphia have been 
extended year by year, until the adaptive character of the 
American has assimilated, more and more, European 
habits and refinements, and the gulf that separated our 
— and customs from theirs is growing narrower day 

ay. 
os the United States, decisive action usually follows 
with great promptness, ideas which are favourably re- 
ceived ; in October of last year it was determined de- 
finitely and almost unanimously that the Columbian Ex- 
hibition should be held, and with this determination came 
the burning question: To what city should be awarded 
the honour and the responsibility? The claims of New 
York, of course, stood paramount, partly because to New 
York was due the credit of the original proposition, but 
chiefly for the reason that New York is the metropolis of 
the United States, the most cosmopolitan city in the 
world, and the one best known to Englishmen ; situated 
on the sea, with a harbour that allows the largest ships to 
moor alongside her wharves, the facility her position 
offers to visitors as well as to the goods sent by exhibitors, 








* Read before the Society of Arts, 














UE EI Soa tos Se 


EIT RIES com oe ae en en ne 








LOBEL ENS RN eh ep ISO: 


| 










Dec. 5, 1890.] 





ENGINEERING. 


679 








are unquestionably very great. Tothecity of New York, 
indeed, it seemed as though no other town could success- 
fully contest her fitness or her right to the Exhibition of 
1892 ; but American rival cities are enterprising and pre- 
sumptuous, and several others advanced claims more or 
less reasonably and stoutly maintained. Washington and 
Philadelphia, St. Louis, Cincinnatiand Chicago, allentered 
the lists. Only one serious opponent remained, however, 
to New York after the first encounter ; Philadelphia, who 
had snatched the honours of the Centennial Exhibition 
of 1876, could not expect a repetition of the same good 
fortune, which would have stamped her as the Exhibition 
city of the United States; Washington, beautiful and 
attractive as she is, is wholly given up to political instead 
of commercial enterprise, and made no serious effort to 
gain a privilege that was thrust upon her rather than 
sought ; St. Louis was too remote, and Cincinnati not 
large enough for such a responsibility, so in a very short 
time it became evident that the selection lay between 
Chicago, a thousand miles inland, and New York. 
Before matters had been settled thus far, the approval of 
the Senate and the President had constituted the Colum- 
bian Exhibition as an enterprise, indorsed and assisted 
by Government, so that from the beginning its official 
character was clearly defined. As much to the surprise, 
as to the indignation of New York, the city of Chicago 
maintained its claim. 

With characteristic enterprise its citizens had, before 
the fray commenced, organised a corporation with a large 
capital ; not that it was intended to degrade the scheme 
by making it a commercial speculation, but because it was 
recognised from the commencement that the greater part 
of the capital necessary for carrying out this enterprise 
successfully must be raised by the city. Immediately 
after this had been done delegates were sent to Paris to 
confer with M. Berger and other directors of the French 
Exhibition just closed, to obtain all such information as 
would be useful in carrying on the conflict about to com- 
mence, and to organise the Exhibition afterwards. 

One of the delegates was Mr. E. T. Jeffery, and the 
other Mr. O. Chanute, a well-known American engineer ; 
the report prepared by these gentlemen during their visit 
to Europe was very long and exhaustive, and it proved of 
considerable service in the struggle that afterwards took 
place at Washington. Of this struggle it need only be 
said that it was protracted and severe; New York and 
Chicago were practically the only claimants in the field, 
and much oratory and cunning argument were put forth 
on both sides. Probably New York committed the dan- 
gerous error of underrating its opponent, and certainly it 
had the fatal misfortune of suffering from political 
internal feuds, which of itself was sufficient reason for its 
losing the contest. In the end Chicago came out signally 
victorious, and on April 25th of the present year an Act 
of Congress was approved providing for the celebration of 
the ‘‘Four hundredth anniversay of the discovery of 
America by Christopher Columbus by holding an Inter- 
national Exhibition of Arts, Industries, Manufactures, 
and the products of the soil, mine and sea, in the city of 
Chicago.” This legislation, while it constituted the 
Columbian Exhibition a Government undertaking, 
pledged the United States Treasury to but little expendi- 
ture, although there is but slight reason to doubt that, 
should the necessity arise, patriotic feeling at Washing- 
ton, combined with the senatorial pressure from the 
Western States, would assure a liberal amount of Govern- 
ment aid. 

To such an extent is the Exhibition regarded as a 
Government undertaking, that the Act of Congress above 
referred to provides that the general control shall be 
vested in a United States Commission, composed of two 
Commissioners from each state and territory, and of eight 
special members; this body is recognised as the Columbian 
World’s Fair Commission. As a matter of fact this Com- 
mission was appointed in duplicate, so that a reserve 
force should always be on hand to fill up vacancies. The 
chief functions of this Commission were to decide upon 
the site available for the Exhibition ; to approve of the 
buildings and general arrangements ; to make allotments 
of space ; to classify exhibits ; to determine the plan and 
scope of the undertaking ; to appoint the juries and con- 
firm awards ; and to make all arrangements with forei 
exhibitors. The actual carrying out of details, and, in 
fact, the responsibility of the undertaking falls, however, 
upon the Executive Committee, which has been formed 
from the original organisation of Chicago citizens, the 
Washington Commission being instructed to withhold their 
assent to my actual steps being taken, until the corpora- 
tion could show that it possessed a bond fide subscription 
of at least 5,000,000 dols., of which 10 per cent. was paid 
up, and a further guarantee of 5,000,000 dols., making in 
all 10,000,000 dols. to provide for the expenses of construc- 
tion and management. So soon as formal notification to 
this effect has been given by the Commission to the 
President of the United States, he will make proclama- 
tion of the fact and will communicate with the diplo- 
matic ‘representatives of foreign nations and through 
them invite their respective governments to take part 
officially in the Exhibition. As regards the active par- 
ticipation of the Government as an exhibitor, it is 
provided that a sum of 500,000 dols. should be devoted 
to the erection of a Government building, to be filled 
with Government exhibits which would collectivel 
contributed from various executive departments ; pe 
as the Smithsonian Institution, the United States Fish 
Commission, and the National Museum; the control 
of this collection being vested in a special committee. 
Another Government exhibit will be the complete repro- 
duction of a first-class life-saving station, of which there 
are many on the American coast. The President is also em- 

wered under the Act, to hold a grand naval review in 

ew York Harbour in April, 1893, and to which the 
navies of foreign nations will be invited to participate. 





Besides the foregoing, the American Government makes 
itself responsible for various other sums, the total autho- 
rised outlay being 1,500,000 dols. 

The corporation acting under the general control of the 
United States Commission, consists of a board of forty-five 
directors, all of them carefully selected with reference 
to their influence and standing ; of these the president is 
Mr. Lyman J. Gage, one of the leading bankers in 
Chicago, and the secretary is Mr. Benjamin Butterworth, 
who is well and favourably known in political circles at 
Washington. The director-general, elected only a few 
weeks since, is Mr. George R. Davis. Out of the body 
of directors a number of committees were formed ; the 
Executive Committee with thirteen members, and others 
dealing with finance; grounds and buildings; legislation ; 
national and State exhibits; foreign exhibits; catalogues 
and printing; transportation; fine arts; mechanical and 
electrical appliances; and ways and means. 

The President of the United States has not yet issued 
the invitations of participation to foreign countries, 
because the financial conditions prescribed by the Act of 
Congress have only been very recently complied with, but 
it is expected that they will be delivered within a few 
weeks. It is very confidently asserted that as regards 
money, the prospects of the Exhibition are absolutely 
sound. About 6,500,000 dols. have been subscribed by 
the citizens of Chicago and the various railway com- 
panies specially interested in the undertaking; of this 
amount 1,000,000 dols. has been actually paid, and the 
balance is available on call as the necessity arises. It is 
anticipated that further subscriptions of 1,500,000 dols. 
under this head will be received. In addition to the fore- 
going the city of Chicago is about to issue bonds 
to a further extent of 5,000,000 dols. This issue was 
decided on at a special session of the State Legisla- 
ture in July last. According to law in the State 
of Illinois, it is illegal for any city or township to 
issue bonds for a larger amount than 5 per cent. of the 
assessed real estate valuation of the city. Now the actual 
debt of Chicago, though only 12,000,000 dols. (about 10 
dols. per inhabitant), made it impossible for the municipal 
authorities to have raised any such sum as they required 
under the existing law. The vote of the electors recorded 
on November 4 last showed a unanimous approval of the 
action of Legislature in passing a special measure. The 
people of Chicago alone have thus subscribed 11,500,000 
dols. ; it is proposed hereafter to issue further bonds tothe 
extent of 5,000,000 dols., secured by the receipts from 
visitors. This measure has doubtless been suggested by 
the highly successful policy at the Paris Exhibition, 
which secured in twenty-four hours no less than 30,000,000 
francs to the Exhibition treasury ; what constituted the 
great charm of this operation to the public was the fact 
that a lottery was attached to it, but this feature will be 
absent from the Chicago Exhibition bonds, since lotteries 
of all kinds are regarded with disfavour in the United 
States. So far as the first item of capital is con- 
cerned —the 6,500,000 dols. subscribed—it is recognised 
that the amount, if the undertaking turn out to be a 
financial failure, will be lost, while the 5,000,000 dols. 
of city bonds will be added to the municipal debt, and 
gradually extinguished during a term of years. It is 
too much to expect that the Exhibition will turn out to be 
so remarkable a success as to repay all the money thus 
advanced, still it is hoped, and with reason, that 
after the entry bondholders have been paid with a 
fair amount of interest yet to be decided on, that 
a balance will be left in the treasury; in such an 
event the amount will be divided pro rata between 
the city and the various bondholders. The people of 
Chicago maintain that they are quite prepared to 
accept the loss of the whole sum i veo ce being 
convinced that the glory which will be reflected on their 
city, and the indirect profits which the Exhibition will 
bring, will in the end far more than repay them for the 
money lost. But the figures we have just mentioned do 
not by any means represent the whole of the resources 
which wil be available for Exhibition purposes. In 
the first place the United States Government stands com- 
mitted for an expenditure of 1,500,000 dols., and as has 
been hinted above, the persuasions of western senators 
may, in case of necessity, charm far larger figures from 
the Treasury. There is no doubt that all, or nearly all, 
of the various States will appropriate large sums for their 
own exhibits, and while these will not swell the capital 
of the Chicago Corporation, they will contribute in a very 
large degree to the completeness of the Exhibition and 
the beauty and variety of its buildings. The legislature 
of the State of California has taken the lead in this matter, 
by appropriating 1,000,000 dols. for its Exhibition ex- 

nses; and in other States the sums to be contri- 

uted for the same purpose are now being discussed. 

The total expenses of the Paris Exhibition last year 
amounted in round figures to 3,000,000/.; as the 
Chicago Corporation has already in sight a sum of 
nearly 3,500,000/. sterling, it will be seen that, mak- 
ing full allowance for the greater cost of everything 
in the United States, the financial part of the undertak- 
ing is fairly provided for. 

One cannot help wondering why a claim was not 

ut forward—when the battle of the sites was being 
Resta ter the village of Niagara; it is difficult 
to conceive a location possessing more natural advan- 
tages than the area around the great Falls. It 
would have been neutral ground, over which no jealous 
rivalry would have been wasted, such as that which was 
so active between the large contending cities ; the hearty 
co-operation of Canada would have n secured ; the 
waterfalls and the rapids above and below would have 
proved an irresistible attraction to the whole world, com- 

ared to which the interest felt in the Eiffel Tower would 

ave been as nothing ; the Cataract Company for utilis- 
ing the water power could have been in operation in 








1893, and could have furnished all the ayo required for 
driving the machinery in motion and for other purposes. 
Niagara is not remote from New York, and at the same 
time it lies at the door of Canada; it is on the direct 
route to the great west and has abundant communication 
in all directions by rail, lake, and canal. The fact that 
the place itself is but a village, and that the adjacent city 
of Buffalo possesses only a limited accommodation for 
visitors, would have been difficulties easily overcome by 
the enterprising American speculator and hotel keeper. 
It is true that the powerful local interests, which will 
give the Chicago Exhibition extraordinary scope and 
vitality, would have been wanting, but on the other hand 
it is reasonable to suppose that such a scheme would have 
been supported by a unanimous national enthusiasm, and 
with the Falls of Niagara as a leading attraction, would 
have commanded a universal interest abroad. 

It being, however, definitely decided that the Colum- 
bian Exhibition of America is to be held in the city of 
Chicago, it will be both interesting and useful to form 
some opinion as to the actual advantages of the site, both 
from a national and international point of view. This 
question having been thus settled, it is quite unnecessary 
to consider whether New York, Washington, or any other 
city would have been preferable. So far as foreign exhi- 
bitors are concerned, it would appear at first sight as 
though the commercial metropolis of the United States, 
situated as it is on the Atlantic seaboard, would have 
offered far greater advantages than those possessed by a 
city a thousand miles inland; it must be remembered, 
however, that facilities for transport are not the only 
— which arise in connection with advantages to be 

erived from takin rt in a great Exhibition. The 
main object of an a itor is to bring his exhibits under 
the notice of the greatest number of probable purchasers, 
and the people of Chinas claim that their city possesses 
this advantage in a higher degree than any other town in 
the United States. Whether this be true or not, it is be- 
yond dispute that Chicago is the great distributing centre 
of a vast selling and purchasing community, the strength 
and importance of which is increasing every year. 

The capital of the State of Illinois, Chicago is practi- 
cally the commercial metropolis of the adjoining States 
of Indiana, Kentucky, Iowa, Wisconsin, and Minnesota, 
all of them devoted chiefly to agricultural and pastoral 
industries, the products of which gravitate chiefly towards 
Chicago and St. Louis. The State of Illinois, which has 
an area of 56,650 square miles, a length of 385 miles, and 
a width of 220 miles, is almost wholly prairie land, the 

test elevations not rising more than 900 ft. above the 
evel of Lake Michigan ; about one-fourth of its whole 
area is devoted to the growing of corn, and one-sixteenth 
to the raising of wheat, while over 4,000,000 acres are used 
as pasture land. Almost the whole State is a vast coal- 
field, the area of the coal measures being computed to 
cover 30,000 square miles. There are about 14,000 miles 
of railroad in operation in this State, representing a 
capital expenditure of more than 320,000,000/. sterling. 
The gross income earned by this expenditure last year 
was 12,630,000/., the net earnings being 33.10 per cent. of 
the total. Although figures are uninteresting and diffi- 
cult to retain, it is worth while to put a few on record to 
illustrate the railway business in this one State of the 
Union during last year. The number of passengers 
carried was 23,755,000, and the average distance tra- 
velled was 26.25 miles by each passenger; the cost 
of carrying each passenger for one mile was 1,721 
cents. The number of tons of freight carried was 
44,931,095, and the average distance hauled was 98.43 
miles, the cost of transport being .513 cent. In 
this large total, minerals take the leading place, the 
tonnage being about 14,500,000; about 10,000,000 tons 
represent the product of agriculture transported; 3,500,000 
tons the weight of animals; 3,000,000 tons that of lumber ; 
4,500,000 the tonnage of manufactured articles; and nearly 
4,000,000 tons the weight of general merchandise. Of 
course a considerable portion of this large business found 
its way to the stock yards, grain elevators, and wharves 
of Chicago, which are moreover crowded by the ceaseless 
flow of water-borne freight brought over the great chain 
of lakes from the eastward, chiefly in the form of general 
merchandise, or cleared from the city port towards the 
same direction, in the shape of cereals, meat, and minerals. 

The city of Chicago is situated on the south-western 
shore of Lake Michigan, and it covers an area of 111,360 
acres, or about 174 square miles. It must not be sup- 

that this vast extent inclosed within the city limits, 
is yet densely inhabited, or even built over. Great tracts 
of virgin prairie land are included within the boundaries ; 
the extensions of the main streets are laid out across 
them, but they are innocent as , of any purpose, except 
that of occasional grazing or of buildings here and there 
ut up in advance of their time, by enterprising specu- 
5 aretha or by persons with a taste for isolated residences. 
It is urged against the citizens of Chicago by the inhabi- 
tants of less rapidly growing American towns, that in 
their zeal to own the largest city in the world, they will 
not rest till they have fenced in the entire State of 
Illinois ; but this stricture is hardly just, for if the growth 
of the population continues at its present rate, another 
ten years will see the greater part of the spaces now 
vacant closely built over. At one extremity of the cit 
limits, and included within them, is the suburb of Pull- 
man, once an independent town, the construction of 
which was commenced nine years ago, and which has 
to-day a population of 11,000, chiefly dependent on the 
Pullman Company, which manufactures railway rolling 
stock on a very large scale. Some idea of the rapid growth 
of Chicago may be gathered from the fact that ten years ago 
it was, in importance of Lr tyes the fourth city in the 
Union; to-day it occupies the second place, coming next to 
New York, witha population of 1,098,576, as compared with 
403,185 in 1880; the number of inhabitants has thus more 
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than doubled during the last ten years. This is a far 
larger increase than can be shown by any other city in 
the United States, the growth of the population of New 
York having been only 307,000 during the same period. 
The following list gives the population of eleven of the 
principal towns in America, as returned by the census of 
1890 and that of 1880: 


Name of City. 1890. 1880. 
1. New York .. - 1,513,501 1,206,209 
2. Chicago... 1,098,576 503,185 
3. Philadelphia 1,044,894 847,170 
4. Brooklyn 804,377 566,66: 
5. St. Louis 460,357 350,518 
6. Boston... 446,507 362,839 
7. Baltimore .. S =e 433,547 332,313 
8. San Francisco... os 297,990 233,959 
9. Cincinnati .. 296,309 255,139 
10. Cleveland .. 261,546 160,146 
11. Buffalo 254,457 155,134 


A reference to the tabular summaries of the recent 
census at the periods above mentioned, shows that this 
growth is a natural and healthy one, and has not been 
exaggerated for the sake of effect. The increase in 
population of the States included in the North Atlantic 
division since 1870 to the present time is 40 per 
cent.; that for the South Atlantic division has been 
50 per cent.; that for the northern central division, 
which includes Illinois, and is by far the most 
populous section of the country, 80 per cent. ; in the 
southern central division the increase has been 60 per 
cent., while in the western division, towards which a flood 
of population has spread, the increase has been 300 per 
cent. ; the total figures, however, in this latter case are 
comparatively insignificant. 

The trade and prosperity of the city of Chicago appear 
to have increased as rapidly as its population ; in 1887 the 
total value of the commerce of the city was estimated at 
the enormous sum of 240 millions sterling, and since then 
three years of unusual prosperity must have largely 
swelled this amount, : 

The history of Chicago begins in 1811, when the site 
was cf by military outposts in constant peril from 
hostile Indians, and until 1831, by which time life and 
property had become more secure, it possessed only a few 
inhabitants isolated from the rest of the world. In Feb- 
ruary, 1835, the place was incorporated as a town, and two 

ears later it was raised to the dignity of a city with a popu- 
ation of about 5000. From that time to the present the 
municipal area has been extended seven times; in 1847 and 
in 1853 ; then ten years later, and again in 1869, in 1887, in 
April and in July, 1889. The last annexation of territory 
was on an heroic scale ; previously the area was 44 square 
miles, but by a vote of the people recorded on June 29, 
1889, the limits were at once extended to include 128.24 
square miles additional land, and the great metropolis was 
by this act endowed with a sudden increase in the popu- 
lation of over 150,000 people; at the present time the 
city extends north and south for a distance of 24 miles, 
while from east to west it has a width that varies from 
4.5 to 10.5 miles. Probably so sudden and great an in- 
crease in a city is without a parallel, and the most curious 
feature of the consolidation is, that it appears to have 
been effected without any serious opposition, although 
by the change, six independent municipal corporations, 
with all their legislative and executive powers, were 
absorbed, and their separate dignities and responsibilities 
swept away. It is, of course, this system of annexation 
that has contributed largely to the phenomenal growth of 
the city, but the fact remains that such a growth would 
have been impossible if the increase in trade and industry 
had not been equally phenomenal, and this increase would 
have been unattainable but for the vast development of 
the adjoining States, the trade from which naturally 
gravitates to Chicago as the centre, ; 

Of the extent and future possibility of the States lying 
to the west of the Mississippi and the development of 
which directly affects the onto of Chicago, we can form 
but a very limited idea ; the area on the west of the great 
river is twice as large as that which lies on the east, and 
of this, what is not mineral land, is for the most part 
richly adapted for agricultural and pastoral pursuits. 
The proportions of the Western States are almost beyond 
one’s grasp; Texas could hold the whole ae greg of 
the United States and not be more crowded than Ger- 
many ; Dakota could do the same, and so could New 
Mexico. The State of Texas alone could produce nearly 
all the food crops required for the entire country ; it 
could raise more than all the cotton crops, and pasture 
lands as large as the entire State of New York would 
still remain. It is estimated that the arable lands of 
the west cover at least 900,000 square miles; there are 
260,000 square miles of timber country, and in 1880 less 
than one-fourth of the pasture was occupied with more 
than 61,000,000 of live stock. It would seem as if the future 
destinies of the United States must be controlled from 
the west, the population of which by natural increase and 
by immigration is growing with so much rapidity ; where 
energy appears unbounded, and the wealth of the soil, as 
of the riches hidden beneath its surface, is inexhaustible. 
A well-known American writer says: ‘‘The unrivalled 
resources of the west, together with the unequalled enter- 
prise of her citizens, are a sure prophecy of superior 
wealth. Already have some of the young States out- 
stripped their elder sisters of the east im individual 
wealth. .... The west is destined to surpass in agri- 
culture, stock raising, mining, and eventually in manufac- 
turing. .... Beyond a peradventure the west is to 
dominate the east. With more than twice the room and 
resources of the east, the west will have probably twice 
the population and wealth of the east, together with the 
superior power and influence which, under popular 
government, accompany them.”* 

These sentences} written some years ago, would seem 


* “Our Country, » by the Rey. J. Strong. 








to be already partially confirmed, and if the forecast be 
too sanguine and enthusiastic, the conviction is neverthe- 
less forced upon the foreign visitor, that if the head of 
the nation lie upon the Atlantic shore, the heart beats in 
the Middle States, and the sinews and muscles are in the 
West. Certain it is that some such process of western 
domination as that described in the lines above quoted, 
is now in progress, and when the mighty struggle comes, 
as come it must, and that possibly in no very distant 
future, between protection and free trade, it is in the 
west that the anti-tariff banners will be unfurled. 

To give an idea of the importance of Chicago as a great 
trading metropolis, it is necessary to have recourse again 
to figures. The city is the converging point for 30,000 
miles of railroads, and it is bani thas 81,000 miles, or 
nearly half the total network of railways that cover the 
United States, affect her commerce more or less directly. 
She is the main centre of the vast trade carried on upon 
the chain of inland seas which gives her a direct water 
way to the Atlantic, and places her, if not on a level with, 
at least only second to, New York as an American port. 
To her stock yards are brought a daily average of 30,000 
head of stock, and with the exception of what is required 
for consumption in the city, is exported in various forms. 

Hogs and cattle, with their various products, grain and 
ore, form the staple of trade in Chicago, but besides these 
there are a vast number of imported industries that give 
employment to about 150,000 workmen ; the number of 
miscellaneous manufactories in the city is about 25,000. 
During the year 1889 there were received in the city ele- 
vators, or on the wharves, 183.5 million bushels of grain 
and its equivalent in flour; this represents more than one- 
twentieth of all the grain raised in the United States. 

The estimated value of the live stock received at Chicago 
last year exceeded 40,000,000/., and nearly 5,000,000 tons 
of coal were delivered in 1889, and 650,000 tons were 
shipped ; most of this was brought from the coalfields of 
Illinois, Indiana, and Ohio. 

The steel works of Chicago are sufficiently important to 
produce a greater tonnage of rails than any other steel 
centre in the country; in this industry, as in so many 
others, the position of the city is extremely advantageous, 
ore being delivered at the works fora freight of only 
60 cents per ton, and the rates for coal are also very 
moderate ; the ores chiefly used average about 60 per cent. 
of iron. With such a large grain trade, storage accommo- 
dation on a corresponding scale is a necessity ; all, or 
nearly all, that is brought to the city has to be deposited 
in the elevators for subsequent transhipment into vessels, 
railway wagons, or into carts for ae requirements. 
There are a sows rv some . thirty elevators of the first 
magnitude, the combined capacity of which is 30,000,000 
bushels. The largest of these great stores contains 
3,000,000 bushels, but the average capacity is less than 
half this amount. 

While it is difficult to obtain figures as to the total ton- 
nage of through freight that arrives at, or is despatched 
from, Chicago, it may be interesting to note that at least 
3,000,000 tons represent the bulk of the traffic passed 
through the city from various places for consignment 
without breaking bulk, which is more than 6000 tons 
per day. 

The lake navigation is, however, the most interesting 
portion of the transport trade of Chicago, and on this 
subject very detailed statistics are compiled. The har- 
bour, as well as the whole of Lake Michigan, is placed 
under the charge of the United States Engineer Depart- 
ment, and for a number of years, works of more or less 
importance have been carried on to increase the facilities 
for shipping and to give relief to the overcrowded river. 
The outer harbour has an area of 450 acres, about 100 
of which are reserved for the future construction of 
docks and wharves, by reclaiming the foreshore and fill- 
ing up for a width of some thousand feet, parallel to the 
existing bank. Outside, the harbour is inclosed by 
easterly and westerly breakwaters, as well as by a northern 
pier, all of timber, but it is intended to replace these b 
stone and concrete. Since the works were mitten f 
1,500,000 dols. have been expended on them, and the 
outer harbour has been dredged to a depth of 16 ft. The 
lake navigation is open from the end of April to the 
beginning of December, so that only seven months are 
available in the year, although a small number of coasting 
vessels feel their way along the shore of the lake in spite 
of the dangers from ice. In the year 1870 there were 
12,739 vessels arrived, and 12,433 cleared at the port of 
Chicago, the total tonnage being about 5,000,000. In 
1889 the number of vessels entering the port was 10,804, 
and that leaving 10,984, while the respective tonnage was 
5,102,790 and 5,165,041. Besides the increase in trade, 
which has doubled during the last twenty years, it will be 
noticed that the larger tonnage was carried in 2000 less 
vessels than in 1870, showing the increase in the size of 
the ships used, which now rises as high as 3000 tons. It 
is, of course, to be expected that the lake trade should 
increase at a very rapid rate because the freight charges by 
steamer can always compete successfully with those by 
rail transit, and thus give to such systems as the Erie 
Railroad, special advantages, because over the greater part 
of the distance—that between Chicago and Buffalo—goods 
are conveyed by water. 

Chicago possesses but few attractions to the general 
European visitor; it is a city of perpetual noise and 
bustle, where the constant roar of traffic and the ever- 
crowded streets, banish all idea of repose. The longest 
day appears too short for its appointed work, and the 
whole object of life seems concentrated in the desire to 
shorten it by wearing itout. The increasing manufactures 
and population threaten Chicago with the same pall of 
smoke that rendered Pittsburg a byeword till within 
the last few years, and as it is not probable that natural 
gas will be found in the vicinity, the problem of smoke 
consumption is even now one of formidable proportions. 

(To be continued.) 





LAUNCHES AND TRIAL TRIPS. 

On Wednesday, November 26, Messrs. Edward Withy 
and Co. launched from their yard at Hartlepool a steel 
screw steamer named Glenisle, built to the order of Messrs. 
Livingstone, Conner, and Co., of West Hartlepool. The 
vessel is 280 ft. in length, and will be fitted with triple- 
expansion engines by Messrs. T. Richardson and Sons, 
Hartlepool. 

Messrs. Wm. Simons and Co., Renfrew, launched from 
their works on Thursday, November 27, a steam hopper 
dredger, constructed to the order of the Alcoy and Gandia 
Railway and Harbour Company. The machinery has all 
been completed in the vessel previous to launching, and 
is similar to that recently supplied to the Nicaragua 
Canal. The rg my has a capacity to contain 400 tons of 
dredgings, and the bucket-ladder dredges to a depth of 
35 ft. under water. Triple-expansion engines are fitted for 
driving the propeller and dredging machinery. The 
builders’ patent raised bow and forecastle is provided for 
the additional strengthening of the bow, and also to 
enable the buckets to dredge in advance, and cut their 
own flotation, and to work close to the feet of quay walls, 


On Thursday, November 27, Messrs. C. S. Swan and 
Hunter launched from their Kast Yard, the steel screw 
steamer Lawang, for the Deutschs Dampfschiffs Rhederir, 
of Hamburg, for their newly inaugurated Sunda Line from 
Hamburg and Rotterdam to Java and adjacent ports. 
The vessel is 312 ft. over all by 41 ft. by 24 ft. moulded 
depth. The engines are by the Wallsend Slipway and 
Engineering Company, Limited, and are capable of indi- 
cating 2500 horse-power. 








The steamer America, the largest vessel which has yet 
been built at Dundee, was launched on Wednesday, 
November 26, from the yard of Messrs. Gourlay Bro- 
thers and Co. The America, which has been built to the 
order of the National Steamship Company, of Liverpool, 
is of the following dimensions: Length over all, about 
450 ft. ; breadth (moulded), 46 ft. ; and depth (moulded), 
35 ft. 9in. The America is mainly intended for the 
emigrant and Atlantic cattle-carrying trades. The en- 
gines will indicate about 3000 horse-power, and give a 
speed of about 12 knots. 





The Grangemouth Dockyard Company launched on 
November 27 from their yard at Grangemouth a steel 
screw steamer of 2200 tons deadweight for Messrs. James 
and Alexander Wyllie, of Troon. The dimensions of 
this vessel, the Duke of Portland, are: Length, 258 ft. 
over all, by 35 ft. beam, 19 ft. deep. Engines of the 
triple-compound type are being supplied by Messrs. Hut- 
son and Corbett, of Kelvinhaugh Works, Glasgow. 





Messrs. Fleming and Ferguson, Paisley, launched from 
their yard on November 28 the twin-screw dredger Frias. 
This dredger is fitted with two pairs of the builders’ 
patent quadruple-expansion engines to indicate 500 horse- 
power, and is capable of raising 600 tons per hour from 
a depth of 30 ft. It is so designed as to enable it to cut 
in front. This is the third dredger built by the firm for 
harbour works at Buenos Ayres which are being com- 
angers by the executors of Mr. T, A. Walker, contractor 
or the Manchester Ship Canal. 





_ Messrs. Fleming and Ferguson, Paisley, have launched 
into the Manchester Canala powerful steam dredgercapable 
of lifting 400 tons per hour from a depth of 24 ft. This 
dredger, which has been built to the order of Mr. T. R. 
Walker, is intended for dredging the Salford division of 
the canal. The builders shipped this dredger in pieces 
and erected her alongside the canal, from which site she 
was launched. 





The new 850-ton composite auxiliary steam yacht St. 
yeorge a went out on her trial trip on the Firth of 
Forth, and although the weather wasunpropitious the speed 
on a full-speed long-distance run was fully 12} knots with 
the engines running at 104 revolutions per minute. The 
St. George has been built specially for cruising to distant 
aig of the world. Being heavily rigged as a barque, 
er speed under canvas is expected to be good. The pro- 
ge is one of the largest Bevis type yet made. The 
St. George is owned by Mr. Ernest J. Wythes, of the 
Royal Yacht Squadron, has been designed by Mr. W. C. 
Storey, London, and has been built and engined by 
Messrs. Ramage and Ferguson, Leith. 





Royat Instirution.—The following are the lecture 
arrangements before Easter: Professor Dewar, six 
Christmas lectures to juveniles on ‘‘ Frost and Fire ;” 
Professor Victor Horsley, nine lectures on ‘‘The Struc- 
ture and Functions of the Nervous System (Part I., the 
Spinal Cord and Ganglia) ;” Mr. Hail Caine, three lec- 
tures on ‘‘The Litule Manx Nation ;” Professor C. Hubert 
H. Parry, three lectures on the “ Position of Lulli, 
Purcell, and Scarlatti in the History of the Opera ;” Pro- 
fessor C. Meymott Tidy, three lectures on ‘* Modern 
Chemistry in relation to Sanitation ;’ Mr. W. Martin 
Conway, three lectures on ‘‘ Pre-Greek Schools of Art ;” 
the Right Hon. Lord Rayleigh, six lectures on ‘The 
Forces of Cohesion.” The Friday evening meetings will 
begin on January 23rd, when a discourse will be given by 
the Right Hon. Lord Rayleigh on ‘‘ Some Applications of 
Photography ;” succeeding discourses will probably be 

iven by the Right Hon. Lord Justice Sir Edward ¥r 2 

rofessor J. W. Judd, Professor A. Schuster, Dr. E. i 
Klein, Mr. Percy Fitzgerald, Dr. J. A. Fleming, Dr. 
Felix Semon, Professor W. E. Ayrton, and other gentle- 
men, 
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**ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


OComrprmzp sy W. LLOYD WISE. 


GELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888. 
The number of views given in the ification Drawings is stated 
in each case after the price ; an none are mentioned, the 
Specification is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 
Copies of Specifications may be obtained at 38, Cursitor-street, 
hancery-Lane, E.C., either personally, or by letter, enclosi 
amount it re and postage, addr to H. Reapsr Lack, Esq. 
The date of the advertisement of the acceptance of a spe- 
Cy ton is, in each case, given after the abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 
o may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent O, of ition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS, &c. 


16,547. C. Huelser, London. (UH. Martin, Sotteville-les- 
Rouen, France.) Steam Generators. (8d. 2 Figs.) Oc- 
tober 19, 1889.—The generator consists of six boilers N, each of 
which has two manholes, a heating and feed boiler H, provided 
with two manholes and having two pipes, one for the admission 
and the other for the discharge of water. This boiler has, more- 
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over, at the top a pipe S for feeding a chamber M, which commu- 
nicates through sleeves I with the rest of the boilers N. Two 
chambers M, instead of one, may be provided, which communicate 
alternately with the boilers N. Thechamber M is furnished at the 
top with a dome R for the reception of steam. The dome has a 
manhole with pipes and tube for compensating the steam pres- 
sure, two pipes for the safety valves, and two more for the admis- 
sion of steam. (Accepted October 22, 189). 


19,244. I.M. Livsey, Ashton-under-Lyne. Operat- 
ing the Valves of Steam Engines. (8d. 5 Figs.) No- 
vember 30, 1889.—Steam and air cushioning cylinders B and D 
and the trunk C, together with their pistons and their connections 
G, G*, E and F, are moved altogether by the valve rod in the direc- 
tion to give steam to the main cylinder of the engine. Then steam is 
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admitted to the small auxiliary cylinder B, thus forcing its piston- 
rod G and connections in an opposite direction, and thereby cut- 
ting off steam by oe the admission valve of the main cylinder. 
These motions are timed to the pulsations of the engine, the ‘‘ cut- 
off” being automatically controlled by its connection with the 
governor. (Accepted October 29, 1890). 


GUNS, &c. 


18,158. H. Schneider, Le Creusot, France. Gas 
Checks or Obturators for Breechload: Ordnance. 
(8d. 2 Figs.] November 13, 1889.—A composite obturator or gas 
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check according to this invention is formed by a plastic ring D, 
two flat washers R and S, two split rings E and E!, and four 
elastic rings F, F1, G, and G1, each in one piece, and all arranged 





between the movable head C and the movable breech screw of 
the gun. When the shot is fired the ring Dis compressed in one 
direction between the flat plates and expanded radially so as to 
cause its inner and outer surfaces to be applied closely against 
the stem and against the inner surface of the bore respectively, 
thus preventing any escape of gas, and the elastic metal rings 
being expanded by the pressure of the plastic material prevent 
any escape of the material at the corners or edges. On the cessa- 
tion of the pressure the flexible rings return to their original 
diameters and do not interfere with the ready removal of the 
obturator with the breech-block. (Accepted October 29, 1890). 


18,363. M. Marga, Brussels. Magazine Firearms. 
(Sd. 5 Figs.] November 16, 1889,—The firearm has a lower 
central magazine and a bolt adapted to be locked at its rear part 
by means of interrupted screw threads. The breech is formed in 
one piece with the four vertical walls of the magazine which are 
closed below by a movable bottom F for enabling the insertion of 
the cartridge elevator. This elevator comprises a lever L to which 
is pivotted a plate L! which, under the action of a spring 7, is kept 
horizontal and is not capable of moving upwardly. The lower 
extremity of the lever L terminates in a cam c upon which bears 
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the slightly rounded lower extremity of a piston p located with a 
spring 71, which constantly presses it downwards upon the cam, in 
a recess in the front of the magazine. For the purpose of enabling 
the arm to be used as a single loader an adjusting screw S is 
arranged above or below the guide pin v2 and adapted to hold the 
pressing pin or to annul the action of the spring 1, This can also 
be effected by arranging below the lever L a flat knob K which 
can be turned and extends through a slit in the bottom of the 
magazine, and is then placed crosswise. (Accepted October 29, 
1890). 


19,563. A. Longsdon, London. (Fried. Kiupp, Essen, 
Germany.) Breechloading Ordnance. (8d. 10 Figs.) 
December 5, 18°9.—To open the breech the operator turns the 
handle D towards the left, the inclined notch in the thread of 
the screw acting on and forcing forward the end of the cock- 
ing lever and causing the nose to press on and force down the 
striker, compressing the spring G, whilea projection of the cocking 
lever will force back and pass behind a projection on the trigger- 
plate J, and the spring K will then return the trigger-plate to its 























former position, and the striker F is held in its back position. 
During the revolution of the handle D, the collar 6 of the screw C 
comes into position behind the end of the trigger-plate. The block 
now can be withdrawn from the slot in the gun,and during the back- 
ward movement of the block the noses s, 8 of the extractor move 
along the slides ¢, g, the catches w, w strike against the noses 
8, 8, the extractor turns on its pivot, and its two arms throw the 
cartridge out of the gun tube. (Accepted October 29, 1890). 


20,230. A. Noble and C. H. Murray, Newcastle-on- 
Tyne. Recoil Presses for Heavy Guns. [8d. 3 Figs]. 
December 16, 1889.—c!, c2 are two cylinders upon the carriage 
6b; a1, d2 are two rams fixed to the girder frame a, one at the 
front and the other in rear; they are received into the 
cylinders cl, c2 respectively and at their ends are pistonsc. The 
cylinders cl, c2 are connected by the passage e, which serves when 
the gun recoils to permit liquid to pass from the cylinder c! into 
the cylinder c?; liquid being expelled from the former by the 
entrance of the ram d!, whilst room is made for it in the latter by 
the withdrawal of theram d?, Inthe passage ¢ isa valve f pressed 
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down to itsseat by aspring g. When it is desired torun the gun 
out liquid is admitted through a pipe h! to the cylinderc!, and the 
ram being expelled from the cylinder the carriage is driven for- 
ward. At the same time liquid is allowed to pass out from 
the cylinder c?, The valve f at this time pow the passage 
of liquid from the cylinder cl to the cylinder c?. Similarly 
the gun can be run back without a by admitting liquid 
under pressure to the cylinder c?and permitting it to escape from 
the cylinder cl, When the apparatus comes into use for checking 
the recoil, the recoil operates special mechanism to diminish the 
load upon the valve. (Accepted Oc'ober 29, 1890). 


ELECTRICAL APPARATUS. 


17,142. L. Bo Vienna. Electro-Magnetic 
Induction Apparatus. [8d. 4 Figs.) October 29, 1889.— 
This invention relates to ‘‘ magnetic locks” described in Specifica- 
tion No. 14,161 of 1888. In applying such locks to transformers a 
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of instr ts of the kind shown in Fig. l are employed. 
Assuming the lock C1 Cl to be as in Fig. 1, and that a primary 
continuous current passes through the coil p, while a secondary 
current wave, induced in another of the instruments, flows through 
the secondary coila@ so as to form a south pole of A in front of the 
north pole of P and a north pole of A in front of the south pole of 
Pll, the whole forms a cl ring which is simultaneously magne- 
tised by both currents whereby their energy is partly consumed. 





As soon as the degree of saturation is reached which corresponds 
to the current in @ alone, the connections between P and A are re- 
versed by removing C! and C!l and introducing others in the spaces 
Cul Civ, The currents in a and p are now opposite to each other, 
and this interrupts the continuity of the magnetic circuit. The 
core A becomes partly demagnetised, and then again a part of the 
primary current in p isconsumed. (Accepted October 29, 1890). 


19,252. W. H. Scott and Laurence, Paris, and 
Scott, Limited, Norwich. Electricity Meters. (Sd. 
5 Figs.) December 5, 1889.—An arrangement for timing, or for 
both timing and measuring, is shown. A rod of metal B which has 
a high expansibility under the action of heat, is supported at one 
end by a rigid support or frame A of the same kind of metal as 
the rod B. The other end of the rod B is fixed by meansof a strip 
of metal C to one end of a lever D, so that any lengthening or 
shortening of the rod B will move a pointer or finger E attached 
to the lever D. The rod B being of the same degree of expansi- 
bility as its support A, when they are both evenly heated, by 
change of atmospheric temperature for instance, they will expand 



































together and so the lever D which has its fulcrum on the support 
A will not be moved, but if the rod B be heated separately it alone 
will lengthen, and its lengthening will move the outer end of the 
pointer E a considerable distance. The heating of the rod Bis 
effected either by the current flowing in it, or around it by means 
of the coil G, so that according to the strength of the current flow- 
ing and the consequent degree of heating of the rod B, the rod 
will expand and so move the pointer or finger E to a correspond- 
ing extent. When thisapparatus is employed asatiming arrange- 
ment the pointer is arranged to break contact by means of a rocking 
switch when the heating of the rod B reaches a certain point, and 
complete the circuit again when the rod B cools down to a certain 
point. (Accepted October 29, 1890). 


19,831. C. M. Dormanand R. A. Smith, Manchester. 
Quick Make and Break Electric Switches. (8d. 
3 Figs.] December 10, 1889.—The handle a@ is pivotted on a 
centre bin the bracket c, and not on the same centre as the pivot 
d about which the contact arm e rotates. A spiral spring is 
stretched between a peg gon the contact arm e and a peg fon 
the handle a. When the handle @ is moved over from against 
the stop A to the stop k the peg f will be moved to f1, and the 
tension of the spring will pull the contact arm ¢ out of the contact- 





pieces connected with the terminal m, over into the position 
shown in dotted lines against the stop/; the spring now assum- 
ing a position between g! and f1. Pegs p and 8 are arranged on 
the handle a in such a position that when the handle is being 
moved over from one side to the other, and when the spring has 
reached such a position that it is exerting a turning movement on 
the contact arm e, these pegs push up against the contact arm 
and overcome any tendency that the contact arm may have to 
remain behind. (Accepted October 29, 1890). 

232. H. R. Hopkinson, London. E. Hopkinson, 
Salford, and G. A. Grindle, London. Electric Motors 
and Dynamo-Electric Machines. (8d. 5 Figs.) January 
6, 1890.—According to this invention the field magnets of the 
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motors are combined into asingle magnetic circuit, which includes 
the armature, the lines of magnetic force passing from the field 
magnets and through the armatures in succession, the armatures 
having independent parallel shafts, each driving one of the 
axles of the locomotive. The armatures a, @ have their shafts 
inclosed in the yo eg bj, bo, bs, which form part of the single 
magnetic circuit bj, be, by, d,e, ¢. The exciting coils are wound 








on the limbs c and d, and also on the yoke pieces e if required. 
The armatures are quite independent of each other; each arma- 
ture drives each axle independently by means of connecting 
rods J, l, the axle-boxes being inclined so that their centre line is 
atright angles to the connecting-rods, so that the variation in the 
distance between the centres of the crank-pins may be a minimum 
as the motor rises and falls with the springs of the locomotive. 
(Accepted October 29, 1890). 


GAS, &c., ENGINES. 


20,482. J. Atkinson, London. Internal Combus- 
tion Heat Engines. {lld. 8 Figs.) December 20, 1889,— 
The engine has two single-acting cylinders, the pistons of which 
are connected in the ordinary manner to a crankshaft. A is the 
working cylinder and B the distributing cylinder, their respec- 
tive pistons being C and D. The piston C is connected to a crank- 
pin which is in advance of the crank-pin to which the piston D is 
connected ; the working cylinder A is constructed with a larger 
working capacity than the distributing cylinder B. The two 
cylinders A and B are always in communication with each other 
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at their inner ends, where the regenerator E is placed, and also a 
short direct passage F, with the baffle valve G, which decides 
whether the current passes through the regenerator E or the short 
passage F, The pistons C and D when near the ends of their out- 
ward strokes uncover holes H, I, K for the admission of fresh air 
and for the exhaust. A gas pump L delivers a measured quantity 
of gas into the space at the inner end of the cylinder A at the 
proper time; this is a single-acting pump driven in such a 
manner that the latter part of its compressing stroke is per- 
formed more rapidly than the earlier part, so as to deliver its gas 
in as short atime as possible. (Accepted October 29, 1890). 


14,900. E.F. D. Deboutteville and P. C. L. Malan- 
din. Gas Engines. (8d. 4 Figs.) September 20, 1890.— 
This invention relates to means for governing the action of the 
gas engine. M represents the slide valve, N the slide valve cover, 
and O the mixing chamber. In the chamber O there is a shaft T 
formed with a ring or perforated enlargement through which the 
spring of the gas valve S works. This shaft is connected at one 
end with a perforated disc working on a corresponding seat b so 
as to form a rotary hit-and-miss valve, with openings of such 
dimensions as to be capable of allowing the maximum charge to 
pass into the cylinder when the valve is fully open. A spring r 
coiled round the shaft T between the side of the chamber and the 
enlargement on the shaft serves to maintain the valve disc a in 














contact with the seat b fixed in the end of the chamber 0. The 
other end of the shaft T passes through the side of the mixing 
chamber and is provided with an arm ¢t moved in one direction by 
an adjustable spring c, and in the other direction by the piston- 
rod p of a piston working in an air chamber C. This air chamber 
communicates through a tube e with an air pap R. This pump 
is attached to the cover N of the slide valve M and its piston is 
moved by the slide valve by means of a rod A connected to the 
valve at B by a slot allowing an amount of play in the connection 
equal to the width of the admission port o in the slide valve M. 
The pump is provided with an adjusting screw valve v controlling 
the amount of air that is forced in under the piston in the air 
chamber C. (Accepted October 29, 1890). 





OBTAINING AND TREATING METALS. 


7,123. W. P. Thompson, Liverpool. (0. Bilharz, 
Freiberg, Germany.) Apparatus for Separa , Wash- 
ing, or Dressing Ores. (8d. 4 Figs.) October 29, 1889.— 
The orey water flows through gutters m into the funnel V pro- 
vided around its bottom end with pipes v, which convey the orey 
water to the periphery of a percussion sieve S in the annular 
channel z, from wr exer it is fed on to the sieve by means of per- 
forations arranged for this purpose at equal distances around the 
channel x. On this percussion sieve is placed in the usual manner 











a bedding or layer of clean ore, and as the vessel T is always full 
of water, this bedding will be agitated at every plunge of the sieve, 
and thus allow the heavy grains of ore to sink into and concen- 
trate in the bottom of the V-shaped vessel T. From here the 
grains are discharged through the pipes a! into the collecting 
gutter y, whilst the slime on the sieve S is pushed by the con- 
tinually admitted jets of orey water towards the centre of the 
vessel T, and is discharged in the columnar waste pipe X, and is 
thus removed, (Accepted October 29, 1890). 


19,652. T. H. Johns, Clapton, Middlesex. Manu- 
facture of Tin and Terne Plates, and in the —— 
ratus therefor. [6d. 3 Figs.) December 6, 1889.—The 
centre part of the vessel A which contains the coating agent, is 
surmounted by a hopper B containing two sets of rolls C, C, and 
the finishing grease. D is a hopper containing a flux, down 
through which the plate is first passed. This plate falls into a 
cradle formed of two frames E, E, hinged at the lower part, and 
provided with scraping blades at the upper inner part. This 














hinged frame is jointed to and supported by a short lever F form- 
ing part of along hand lever G, which is pivotted to a lug H in 
the vessel A. A link I gives the necessary motion, when the lever G 
is thrown over to carry the frame E E underthe grease bath B, for 
lifting the ed within the frame to the rollers C,C, the lower 
set of which nip the now coated plate and carry it upwards from 
the frame E E, the scraping blades acting (by pressure against the 
stop L) to remove the superfluous metal from the plate as it 
ascends. (Accepted October 29, 1890). 


MISCELLANEOUS. 


18,193. D. Rylands, Barnsley, Yorks. Apparatus 
for Use in the Manufacture of Glass Insulators, 
&c, [ild. 8 Figs.) November 14, 1889.—The moulds C, which 
are attached to a table A, are charged with the molten glass by 
means of asyphon V. When the molten glass has been poured 
into a mould, the table A is partially rotated to bring this mould 
under the plunger D ; the lever D2 is then turned about its pivot 
so to move the plunger downward and thus force the same through 














or cause it Sone against the glass inthe mould. The lever D2 
is then turned in the reverse direction to lift the plunger out of 
the mould, and the table A is again rotated, another mould 
having been previously charged with molten glass. In the rota- 
tion of the table A, the moulded article is lifted out of the 
mould by the raised portion E! of the cam E, and in the next 
operation of the lever D, the arm F is caused to deliver the 
moulded article on to the endless travelling band J, whereby it 
is conveyed to the annealing oven. (Accepted October 29, 1890). 


20,887. S. Fox, Leeds. Construction of Under- 
frames of Railway and other Rolling Stock. (6d. 
7 Figs.) December 30, 1889.—The frame is constructed of solid 
and channel bars. a, @ are the solebars; b, b the headstock ; c, c 





the crossbars; d, d the end longitudinals; and e, e the centre 
longitudinals. All these are of channel section and each has both 
its ends turned to a right angle with the bar itself, which is 
effected by heating the ends, then placing on a suitable mandrel 
or die, and by suitable tools pressing to the required’ angle so as 
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to be suitable for attachment to another component part of the 
underframe, dispensing with the useof separate angle pieces at 
the points of connection, and dispensing also with any welding at 
the corners of the bar. The several parts may be connected to- 
gether by bolts or rivets. f, f are small brackets made of pressed 
plate ; g,g are axle guards. (Accepted October 29, 1890). 


161. T. T. Foden, Manchester. (N. Foden, Elbeuf, 
France, A. Attenbrow,and J. F._ Barratt, Sydney, N.S.W.) 
Valves used in Pumping Engines. (8d. 4 Figs.) 
January 4, 1890.—The body @ of the valve is formed of india- 
rubber, fibrous, or compound materials with a central hole a! of 
suitable size to fit on the neck of the valve seating ; a piece of 
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wire b (either a single piece or a number of pieces) bent and formed 
into a frame surrounding and strengthening the central hole a! of 
the disc and having arms radiating therefrom and extending to 
within a short distance of the periphery of the disc a. This wire 
frame is placed between the layers which compose the valve dur- 
ing its manufacture and occupies a position about midway between 
the two faces of the valve. (Accepted October 29, 1890). 


15,047. H. and E. Shaw, Sydney, N.S.W. Flexible 
Pipe Couplings. [6d. 4 Figs.) September 23, 1890.—This 
invention relates to the couplings used for connecting the air 
pipes of fluid pressure brake mechanism. The operations of 
coupling and uncoupling cause the simultaneous opening and 
closing of taps inthe pipes. The male and female coupling are 
joined in the usual manner by inserting the tongues E and F into 


























the grooves G and H provided for them, and as this is being done, 
but before the locking is complete, the teeth or serrations D and 
D! on the coupling begin to gear with those on the taps I and K, 
and the taps are made to open, and when the tongues are wholly 
in their places, and taps are fully turned on and a free passage 
provided for the air to circulate through the pipes. The action 
of uncoupling reverses the operation and the taps are closed and 
the exit of the air prevented. (Accepted October 29, 1890) 





UNITED 81aTES PATENTS AND PATENT PRAOTIOE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the cffices of ENcins&R1NG, 35 and 36, Bedford- 
street, Strand. 





Sovutu AFrrican Rartways.-—Tenders have been invited 
for the construction of about 82 miles of line on the East 
London and Aliwal North Railway. 
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SHIPYARD MACHINE TOOLS. 
(Concluded from page 624.) 
Stream Hammers. 

In addition to the large forgings which form, as 
it were, the backbone of a ship, there are a great 
variety of forgings needed in the construction of an 
iron or steel hull, all of which must be done in the 
yard. Few of these can be called heavy forgings, 
yet they are sufficiently so to require the aid of 
steam hammers, and these now form an important 
part of every shipbuilder’s plant. We do not refer 
here to the forging of keel bars, stern frames, and 
rudders, for though some shipbuilding firms make 
these parts themselves, as a rule they are forged at 
works which make a speciality of such things. It 
is unnecessary to dwell on the various forms of 
steam hammers that are made, for it may be said 
there is only one kind that finds acceptance with 
shipbuilders, and that is the single column hammer, 
an outline of which we give in Fig. 48. This form 
of hammer has been called ‘‘ Rigby’s patent,” and 
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that name serves as well as any other, and any 
other name might with equal propriety be given to 
that form; for Rigby’s patent is not embodied in 
that hammer as now made and used. What Rigby 
patented was a mode of admitting the waste steam, 
that had done duty on under side of piston, to the 
upper side of piston, and so help to give impetus 
to its descent. Previously it had been allowed 
to escape into the atmosphere after the piston was 
raised. The idea was very good at the time. It 
was an improvement on the single-acting hammer 
as made originally by Nasmyth. It wasa kind of 
double-acting hammer with only a single admission 
of steam for a double stroke ; but it was not double- 
acting, in the sense that we now understand that 
term. Nasmyth, Condie, and others, in their 
original designs, only used the steam to raise the 
hammer ; then the latter was allowed to fall by its 
own gravity, expelling the steam to the atmosphere 
at the same time. Steam hammers now are all 
double-acting. The steam first of all is admitted 
under the piston to raise the hammer, then a por- 
tion of similar high-pressure steam is admitted to 
the top side of piston to send it down with much 
greater velocity and force than that simply due to 
gravity of the mass. The force then which a 
hammer of a given weight exerts is in proportion 
to the quantity and pressure of the steam admitted 
to the top side of piston. The principle of Rigby’s 
patent was embodied in hammers of a general form 
pretty much the same as those made now ; and the 
name has been very generally applied ever since to 
single column hammers of similar design. 
Hammers are classed according to their weight, 
i.e., the gravity of the descending part, without of 
course taking into account the ‘‘impact,” as it is 
called, or the force which the weight exerts when 
falling from a certain height, aided by steam of 
high pressure. The size of hammer of most use in 
a shipyardis that which weighs from 6 cwt. to 10cwt. 
They are seldom heavier than 15 cwt., and they are 
of little use if under 3 cwt. The piston, piston- 
rod, and head ought to be formed in one piece, and 
this renders necessary the cylinder being open at 
both ends the full diameter, and a stuffing-box and 
cover for bottom end being made in halves, well 
jointed and bolted together. To avoid this divided 
cover and stufling-box, many are made with a 
separate hammer-head as shown (Fig. 49). The 
end of rod is slightly tapered, and the head bored 





out arather tight fit ; then the latter is heated nearly 
to red heat and put on so that the shrinkage may 
tighten its hold on the rod. It is also found neces- 
sary to have a pinching screw as shown, as an addi- 
tional security when the head works loose. This 
is better than putting a cotter through, for the 
cotter hole helps the sooner to cause splitting of 
the head. But though this is perhaps the best that 
can be done with a separate head, itis not good. It 
soon works loose, and if made a very tight fit for 
the tapered end, it is the more apt to split; and 
frequent renewals are necessary. The head that is 
forged in a piece with the piston-rod should be 
formed with a dovetail, as shown, to take in a sepa- 
rate hammer face, fastened on with a key. These, 
when well fitted, do not break so readily, and when 
they do, they are more cheaply and quickly re- 
newed than the other form ; and they can be kept 
of various forms for special duties. 

The stuffing-box ought to be of considerable 
depth if it is to serve as the only guide to the piston- 
rod. Morrison, Yule, and some other makers 
adopted another form of guide. The stufting-box 
was of the ordinary depth for packing, but the 
piston was forged with a rod at both ends—the 
upper rod going through a stuffing-box in the top 
cover of cylinder, and to keep it from turning 
around when at work, the upper end was often 
made of a square section, and fitted with a square 
stuffing-box. 











10.044.8. Fig.49 

The rod was thus well guided, but it was found in 
practicethat these upper ends were exceedingly liable 
to break off close by the piston. And it has been 
found better to depend entirely upon a deep stuffing- 
box on the lower side, and to have some device 
in the gland to keep the rod from turning around. 
The expedient mostly resorted to is the flattening 
two opposite sides of the rod (Fig. 50), making it 
nearly oval in its section and forming the stufting- 
box to suit. Others flatten only one side (Fig. 51). 
Another firm patented a form which enabled them 
to keep the rod quite cylindrical. The piston and 
rod were made truly round, but the rod was turned 
in the lathe slightly off the centre of the piston 
(Fig. 52), and a plain stuffing-box made off the 
centre of cylinder to correspond. The piston was 
therefore a kind of eccentric on the rod; and as 
piston and rod could not turn on the same centre 
the one prevented the other from turning. In 
some kinds of forging it is not of any consequence 
whether the hammer turns or not, and in such 
cases a round or cylindrical head is fitted on. But 
where the blacksmith has often to form a shoulder 
or check in his forging, he must have a square 
hammer-head that will not turn while at work. 

Of all the tools used by a shipbuilder the steam 
hammer is most liable to breakage. Its very 
nature conduces to that. In pounding away con- 
tinually on its anvil it is literally aiming at its own 
destruction. The most usual breakage is that of 
the piston-rod—the fracture taking place just 
where the rod joins the piston. The iron or steel 
of which it is made becomes, after a certain amount 
of hard work, quite crystallised and brittle, and 
then breakage readily takes place. The column, 
and cylinder too, require to be of extra strength. 
These are usually of cast iron; and the repeated 
shocks to which they are subjected works on them 
the same deterioration. As might be expected, 
there are weak and there are strong hammers, as 
made by different makers. Every maker in de- 
signing a hammer, ought to take into account the 
pressure of steam which is to be supplied to it. 
This is important. It is obvious that a low pres- 
sure of steam requires a larger area of piston than 
one that is to work with high-pressure steam, and 
vice versa. If a hammer proportioned for instance 
to work with steam at 150 1b. were supplied with 


steam at 50 Ib., in all likelihood the piston would 

not rise at all—for that steam would be admitted 

to so small an area on the lower side of piston that 

it would not be able to lift the mass. On the other 
hand, if a piston of large area and with light rod, 

suited fur low-pressure steam, should receive steam 

of three times the pressure that was necessary to 
move it, it would act so sharply that it would soon 
break itself to pieces. A maker then should be 
careful to proportion the area on the lower side to be 
just a little more than sufficient with a given pres- 

sure to raise the piston promptly. And when this 
is attended to the higher the pressure the better 
proportioned is the hammer likely to be; for a 
much larger area of section in the rod can be used 

with a small diameter of cylinder, and the rod in 
this form will be much more durable than when the 
piston is large and the rod small. The valve for 
controlling the direction of the steam ought to 
be of the equilibrium kind, balanced so as to move 
without any appreciable exertion, however high 
the steam pressure may be. The piston valve is 
that which is usually adopted. Two pistons on 
the same valve-rod cover the inlet openings at top 
and bottom of cylinder when the hammer is at 
rest. The steam is admitted between them. If 
the rod is drawn down a little the steam enters 
bottom of cylinder and raises the hammer piston ; 
if moved up it shuts it off the bottom and admits 
it to the upper side of hammer piston—at the same 
time allowing the steam on the under side to escape 
by the exhaust pipe. The extension of the short end 
of lever (see Fig. 48) prevents the piston from rising 
too high. The head of hammer strikes this exten- 
sion in ascending if the admission of steam is not 
checked in time ; and not only does it automatically 
shut off steam from under side of piston, but it 
opens exhaust, and admits steam promptly to top 
side. This has to be nicely adjusted so that the 
piston can rise full stroke and yet be cushioned 
with steam against the top cover of cylinder. The 
chief fault of this valve is that it is wasteful of 
steam. The two valve pistons are made solid, 
without packing of any kind, and good workman- 
ship is needed to make them steam-tight when new, 
and yet slide easily. And, however good a fit they 
may be at first, the tube in which the pistons slide 
soon wears and a great deal of steam passes away 
to the exhaust. The only remedy is troublesome 
and expensive, that is, reboring the tube and fitting 
in enlarged pistons; and it is obvious there is a 
limit to the repetition of that remedy. Spring 
packing rings have been tried, but in such a small 
diameter as the valve tube needs to be, the rings 
are not of much service. When used they must 
be broad to cover the steam openings completely 
without cutting against the edges. A really good 
metallic piston valve that will keep moderately steam- 
tight is a desideratum still unsupplied. The waste 
of steam from leaky steam hammer valves goes on 
usually unobserved, because it comes out at the 
exhaust pipe ; but it is an evil of much greater im- 
portance than is generally supposed. Jn this detail 
there is room for much improvement. 

The anvil block ought never to form part of the 
standard, as we sometimes see it in small hammers. 
It ought always to be a separate casting, resting 
on a separate part of the foundation. Anvil 
blocks in small hammers are usually much too 
light. They should not be less than about eight 
times the weight of the hammer, or mass which 
falls upon them. Thus a 10-cwt. hammer ought to 
have an anvil block of at least 4 tuns weight. It 
should have a broad base, and rest on a consider- 
able thickness of timber with a mass of concrete 
underneath. If the block has not a very wide base 
it is apt to sink gradually and imperceptibly with 
the hammering on anvil. The piston comes down 
so low in the cylinder as to use up all the clearance 
allowed, and some day it strikes the bottom of 
cylinder and there is a serious breakdown. To 
allow more than 1 in. clearance under the piston isa 
waste of steam every stroke when a free exhaust is 
allowed as it must bein hard hammering. There 
is even a great deal of waste in the clearance on 
upper side, if the cylinder is not properly con- 
structed. The upper steam port ought to enter 
the cylinder, not at the extreme end as is too often 
the case, but a few inches below the end, so that 
the piston on rising passes the opening and shuts in 
some steam in the space beyond. This forms an 
excellent cushion, prevents accidents to the cylin- 
der, and at the same time the imprisoned steam is 
raised by compression into steam of high pressure. 





The space, therefore, above port causes no waste 
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than any other, are so liable to break out into 
strikes when trade shows the least sign of increased 
briskness. It would be easy enough to apply some 
kind of portable machine hammer, but the difficulty 
is the ‘‘ holder on.” That must move on from hole 
to hole in correspondence with the rivetter—form- 
ing in fact a part with it. Itis not easy to see how 
a handy machine can be applied at thesameinstant to 
both the inside and outside of a ship’s plate. A port- 
able tool, with gap deep enough to rivet each strake 
asit is laid on, has been tried, but the inconvenience 
and loss of time in shifting and applying the tool to 
every position required is too great for any advan- 
tage otherwise gained. The mechanical rivetting of 
a ship has formed a standing problem with inven- 
tors and still remains unsolved. So much trouble 
has been experienced with the human rivetters in 


busy times, shipbuilders would be glad to see a way 
of checkmating them when their demands become 
unreasonable. 
usually out of all proportion to any skill required 
in the work. A youth of ordinary intelligence can 
learn the art of hand rivetting in a very few months. 
And yet when this art, which is hardly entitled to 
be called a ‘‘ craft,” has been acquired, these knights 
of the hammer are among the first of the shipyard 
artisans to find fault with the remuneration paid 
them. This is the unwise policy which has stimu- 
| lated inventors at all times to find a way of super- 
seding hand labour ; and the time may not be far 
off when the rivetting of a ship’s hull may be 
accomplished exclusively by mechanical means. 
Far more extraordinary appliances as substitutes 
for human skill are now at work; and it will be 


The rates of wages paid them are 
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strange indeed if such a simple operation as the 
stitching of the plates to a ship’s frames should 
remain much longer dependent entirely upon hand 
hammers. 





MODERN FRENCH ARTILLERY. 
No. XLVI. 


INSPECTING APPARATUS AND SIGHTS. 


Fias. 464 to 467 illustrate the device invented 
by Commander Manceron, Chef de 1’Atelier de 
Précision & St. Thomas d’Aquin, and which is 
used for inspecting the bores of guns. In small 
calibres it is possible, after the bore has been care- 
fully cleaned, to inspect it by placing a light at one 
end and looking through the other, or by directing 
it against the sun. When, however, long guns of 
large bore, such as are in constant service, have to 
be examined, it is necessary to have recourse to 
more accurate methods. The principle of the 
Manceron apparatus consists in shifting within the 
bore, a light carried by a graduated arm so that 
the exact position of any part of the bore which it 
is desired to examine, can be subjected to powerful 
illumination. A small lamp is used for this pur- 
pose inclosed within a metallic cylinder to which a 
reflector is fitted and which is pierced with a 
circular opening opposite the mirror. The beam 
thrown by the lamp and reflected by the mirror, 
strikes against the surface of the bore and is again 
reflected upon a second inclined mirror which de- 
flects the beam a third time and throws it parallel 
to the axis of the gun. In its passage this beam is 
directed against a convex lens which magnifies the 
image ; the lens is placed in a convenient position 
for the inspector. By means of this arrangement 
all the light is reflected towards the opening in the 
cylinder and strikes against the interior of the gun 
at a point opposite the lamp. The metallic cylinder 
which incloses the lamp cuts off all the rays ex- 
cepting those that are transmitted by the reflector, 
so that everything is in complete darkness except 
the point which is being examined, an arrange- 
ment which facilitates a minute inspection of any 
part of the bore. 

The apparatus consists of a long bar A which is 
graduated as shown in Fig. 464; at the rear end 
is the handle B that serves to control the rod, and 
at C C' are two terminals by which the conductors 
leading from the lamp can be connected to any con- 
venient source of electrical power. The current 
passes through isolated rods carried in ebonite rings 
and flows through the carbon D held by an isolated 
carrier ; the coiled spring E presses it against the 
metallic surface F which is put into communication 





by the body of the lamp with the second terminal. 
The lyminovs point is at m when the current is 
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directed round might produce on an enemy’s ship or 
guns fired from the formidable weapons now at the 
disposal of the artillerist, it is obviously a primary 
object to inflict the utmost possible damage at the 
commencement of an engagement ; but in order to 
do this it is necessary to open fire at long range, 
and the gun must be trained with a precision as 
nearly as possible absolute. The principal elements 
which effect the accuracy of fire are the stability of 
the projectile in its line of flight and the lowness 
of its trajectory. The best types of modern artil- 
lery, such as those on the Canet system, are well 
adapted to secure these advantages, owing to the 
high initial velocity ; the trajectory even at long 
ranges is comparatively low, and the dangerous 
zone is proportionately increased, so that with such 
guns there is a possibility of striking the object 
aimed at, even with a relatively large error in esti- 
mating its distance. But even with these advantages 
the importance of accurate training cannot be over- 
estimated, and this question, as well as that of sight- 
ing devices, has been very carefully studied at the 
gun factoryof Havre. Some of the standard arrange- 
ments adopted are very clearly shown in the illus- 
trations, where it will be seen that the forward sight 
is placed on the trunnion ring, while the rear sight 
is held in a slotted bracket made either on the body 
of the gun ur on a special ring passed around it. 
The axis of this slot and that of the forward sight 
are placed in a plane exactly parallel to that of the 
axis of the gun. In field batteries a forward sight on 
the Braca system is employed, by means of which the 
line of sight passes between two points placed very 
close together ; this arrangement gives more accu- 
rate results than can be secured when a single point 
is used to cover the object aimed at. The rear 
sight is made of brass ; it carries at its upper end 
the adjustable device shown in Figs. 471 and 472. 
The bar is triangular in section and is graduated 
with the various ranges and their corresponding 
angles of elevation and of deviation, as well as the 
corresponding period of flight, so that the length of 
time fuzes, when these are employed, can be very 
rapidly regulated. The object of this arrangement 
is to enable the officer in charge of the gun to 
ascertain by a single reading all the different firing 
elements, and consequently to be able to adjust 
immediately the training of the gun for different 
distances. For siege and garrison guns, M. Canet 
employs the sights of the type which we have just 
described, or those of Colonel Peigné, and in which 
a telescope and a level are used. By this arrange- 
ment the gun can be trained without the use of a 
vernier, and the angular divisions can be read off 
without any difficulty ; it consists of an are which 
is mounted on the trunnion and on a ring placed 
close to the breech ; an angle of 2 min. corresponds 
to a division of one half a millimetre. On the arc 
is a bracket carrying the eye-piece and a spirit 
level. The man training the gun placesthe bracket 
upon the desired point on the graduated scale and 
shifts the gun until the object covered is in the 
axis of the telescope, or until the level is horizontal. 

For coast defence guns, M. Canet employs the 
sighting apparatus of M. Depert, by which the gun 
can be trained automatically upon a fixed or moving 
target by simply sighting the object with a tele- 
scope. This arrangement, which has been adopted 
by the French Government in all their coast 
defence batteries, especially in those occupying 
elevated positions, as well as by various other 
governments, possesses special advantages as 
regards accuracy of fire and rapidity of training. 
For training guns on board ship M. Canet em- 
ploys single-pointed forward sight, and a rear sight 
of a pattern similar to that in use in the French 
Navy. The elevation or depression of the rear 
sight is effected by turning a button controlling an 
endless screw. In certain cases, when it is desired 
to train a gun rapidly and to avoid obstructions 
which might interfere with the line of sight, espe- 
cially when the gun is mounted in a turret, two 
rear sights are employed, one on each side. In 
turrets which are protected by a revolving roof 
shield, the man training the gun stands ina shelter 
made in the back of the turret, an arrangement 
which has been already illustrated and described. 
A special device allows the officer to raise the gun 
from this shelter by means of a sighting line 
placed above the roof of the turret and laid out 
under the same conditions as an ordinary sight- 
ing line. The officer in charge can thus obtain 
an uninterrupted view of the horizon and can 
follow a moving object without difficulty. Usu- 
ally the rear sights have graduated scales on 





which are marked divisions corresponding t0 
different ranges; a set of such scales is pro- 
vided, with graduations corresponding to various 
powder charges and ranges. By this arrangement 
it is possible to allow for all variations in fire by 
simply changing the scale, and the inconvenience 
of having to exchange the rear sights is thus 
avoided. The new form of sighting apparatus 
designed by Captain Jacomy is sometimes fitted to 
the guns madeat Havre. In this arrangement also 
the varying conditions of range and powder charge 
are allowed for by interchangeable scales adapted 
to the rear sights. The approximate deviations are 
also recorded euteousiiole during the operation 
of elevating or depressing the sight, and in this way 
corrections for wind and the speed of a moving 
target can be made very rapidly. The same system 
includes a very ingenious arrangement of brake, the 
function of which is to prevent any disarrangement 
of the rear sights by the shock of firing or other 
movement of the gun, but which does not in any 
way interfere with the easy adjustment of the 
sights. These latter are raised or lowered by means 
of racks and pinions placed under the hand of the 
pointer, so that the operation can be very easily and 
rapidly performed. 

Many of the new quick-firing Canet guns are 
fitted with automatic sighting apparatus, by means 
of which when the rear sight has been set in a posi- 
tion corresponding to the desired elevation, the gun 
is also raised to the same angle; in this way the 
rapidity of fire is considerably increased. In some 
guns of this class the trajectory isso much flattened 
that point blank aiming is almost possible. In such 
cases, and when a quick and concentrated fire is 
required, as for example on an approaching torpedo 
boat, only two positions of the rear sight are neces- 
sary, one for average and the other for close ranges. 

Until recently gun sights were arranged only for 
firing during the day ; but the problem of usefully 
employing guns during the darkness has long 
attracted the attention of many artillerists and at 
the present time various devices are in use by 
which considerable efficiency is secured in firing 
at night. In the early experiments in this direc- 
tion, phosphorescent substances were used, but 
the luminous points thus obtained were not sufli- 
ciently sharp. Subsequently small incandescent 
lights were used, but this method presented a 
similar disadvantage. After a great number of 
experiments M. Canet has adopted a system very 
similar to that of Captain Grenfell. On each of 
the ordinary sights a small incandescence lamp 
is fixed ; this lamp is placed within a small tube 
in which an opening is made, and through this 
opening the light is reflected in the direction of 
the eye of the pointer by an inclined mirror which 
is covered with a non-oxidisable material. In the 
latest type the sight carries two small reflectors 
that give two luminous points of red light. The 
forward sight shows a white beam which can be 
ranged between the two red points, and thus 
give with great sharpness a sighting line parallel 
to the actual line. The incandescence lamps are 
fed either by a primary battery or by small accu- 
mulators placed on the sides of the carriage, and 
which are of sufficient capacity to furnish current 
for at least ten hours. By means of resistances 
the intensity of the beam can be varied at will, 
and this is a matter of importance, as a consider- 
able range of light is necessary according to the 
degree of darkness of the night. This system 
presents very special advantages because the lumi- 
nous points have sufficient definition without in 
any way interfering with the vision of the man 
training the gun upon an indistinct object in 
the distance. They can be easily adapted to all 
classes of sights, and during the day they can be 
removed with but little delay, and replaced when 
required. 

The torpedo firing tubes made at Havreare fitted 
with sights that make the necessary allowances for 
the speed of the torpedo and the velocity of the 
ship against which it is directed. Some of these 
torpedo tubes are, like the guns, fitted with 
luminous sights, so that boats engaged on a night 
attack can direct torpedoes with great preci- 
sion against hostile ships. These sights are 
placed on one side of the firing tubes or in large 
vessels in an observing shelter placed above the 
tube, and from which the officer in charge can him- 
self discharge the torpedo by closing an electric 
circuit. 

We have only given some very general indica- 
tions of the sighting devices used in modern French 





artillery. Enough has been said, however, to show 
that the important question of accurate day and 
night firing has been made the subject of careful 
investigation, and that M. Canet has selected from 
the various systems in use those which appeared 
best suited for his purpose, or has made in them 
such modifications as appeared necessary. In such 
a selection there was indeed a superfluity of types to 
choose from, as the problem of gun sighting has been 
made the subject of many inventions. Thanks to the 
great progress in the science of modern ballistics, it is 
now possible to compile accurate firing tables with- 
out preliminary long and expensive experiments, 
which a few years ago were absolutely necessary. 
By obtaining a limited number of very exact data 
these tables can now be calculated with a certainty 
that leaves very little to be desired in point of 
accuracy. As has been pointed out above, precision 
of fire is also further guaranteed by the flatness of 
trajectory in that class of guns which is rapidly 
growing to be the most formidable nature of weapon 
especially in the Navy. In Tables LIX. and LX. 
we publish some further ballistic data of Canet 
naval guns. 





EXTENSION OF FAIRFIELD WORKS. 
(Concluded from page 600.) 

THE first machine which attracts the attention of 
the visitor in passing through the extensive machine 
shed is a set of plate-bending rollers, of unique design, 
which, by the way, was prepared in the establishment. 
The details and construction of the machine have 
been carried out by Messrs. Hugh Smith and Co., 
Possil Works, Glasgow. Of this machine we give an 
engraving (Fig. 42) on page 688. The machine is con- 
structed entirely of steel, the end frames and gearing 
being of cast steel, while the rollers are of forged 
steel, each drawn down from a single ingot. Hitherto 
objection has been taken to large rolls, owing to their 
great diameter, particularly in the case of the upper 
rolls, and large diameter is necessary to give the 
required strength to prevent springing. As all ship- 
builders well know, an increase in the diameter of 
the rolls reduces in great measure their efficiency. 
We have stated these well-known facts, because the 
unique feature of the Fairfield machine is that the 
rollers, while of great length, are kept of moderate 
diameter. The lower rolls are supported by three sets 
of under-rollers, while the upper roll is kept down to 
its work by a very massive wrought-steel girder having 
on its under side three pairs of rollers which act on 
the upper quarters of the main roll. So far as ex- 
periments have shown, the upper roll, although of 
moderate diameter, does not spring under the heaviest 
strains. The top roll with its girder is carried in 
strong cast-steel sliding guide blocks, so arranged as to 
take up all twist, and it is raised or lowered by cast- 
steel worm gearing. The advantages claimed for a 
set of rolls made on this principle in preference to a 
machine with a large top roll are: (1) That a much 
greater factor of safety is obtained with less weight ; 
(2) that the pressure is taken up by the two end trun- 
nions of the main top roll, and the twelve smaller 
trunnions of the small roll, and a suitable bearing sur- 
face in relation to the pressure is obtained, which it is 
difficult to get when one large top roll alone is 
used; and (3) that the probability of breakage is 
reduced to the minimum, as the steel plates, &c., of 
which the girder is built, are of thoroughly reliable 
material, and can be examined periodically, whereas 
the manufacture of a large roll of the diameter neces- 
sary is a difficult operation, and the material is 
liable to have latent flaws and defects. The gearing 
of this set of rolls, as already stated, is of cast steel, 
and the wheels and pinions are all made with double 
helical teeth. 

In punching machines considerable advance has 
been made both in size and capability as compared 
with the older tools. In an extension bay it is the 
intention to increase the number of these machines. 
At present there are four large lever double punching 
and shearing machines, capable of punching 1} in. holes 
through 14 in. steel plates and having a gap of 42 in., 
so that plates up to 7 ft. broad may have every hole 

unched in them. The shear blades are 36in. long. 
The machines are so arranged that plates up to 32 ft. 
long can be manipulated without interfering with the 
adjacent machines. In this case Fairfield seems to be 
anticipating the times, for if these punching and other 
machines are to be worked to their utmost capability, 
the steelmakers will require to produce larger plates 
than at present ; but we doubt not any of the leading 
producers will willingly comply with a request for 
plates of this size when the demand arises. These 
machines have alsoa special feature in that they are 
arranged with a large punch at the side of each ma- 
chine capable of punching the frame holes in stringer 
plates up to 8 in. square, which not only makes a 
much cleaner job, but is also a great saving of time. 
These machines were made by James Bennie and Sons, 
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Fie, 42. PLATE-BENDING 


Glasgow, and the engraving, Fig. 43, on this page, 
prepared from a photograph, shows their massive 
character. 

There are two planing machines, at present in the 
works, and a third is shortly to be added, each capable 
of taking plates up to 36 ft. long. These generally 
are of the ordinary type, but of extreme length, and, 
further and more important, instead of requiring two or 
three men to screw and fix the plate into position 
ready for planing, the whole pg 2 is done by 
means of hydraulic rams which are arranged con- 
veniently, and by means of which any plate, or 
portion of a plate, can be at once fixed. The whole 
operation is therefore in the hands of one man. By 
this means, not only is a great saving of labour effected, 
but also a considerable saving in the time occupied. 

In the smaller class of machines, similar improve- 
ments are manifested, as, for instance, in countersink- 
ing machines. These are now arranged so that instead 
of the plate having to be shifted to the tool at every 
hole, the tool is brought to the particular hole to be 
countersunk, and as the plates are being increased in 
size to the extent we have indicated, it becomes a 
necessity to so arrange machines as to minimise 
handling. 

Considerable additions and improvements have also 
been made in the hydraulic plant. New pumps and 
accumulators have been fitted by Mr. R. H. Tweddell, 
and in increasing the number of rivetting machines the 
application of this principle has been largely augmented. 
Not only are the framing and bottom plates of ships 
rivetted by hydraulic power, but also the sheerstrake 
gunwales of the large vessels now in course of con- 
struction. 

A very large hydraulic keel-plate bending machine 
has been supplied by Messrs. Hugh Smith and Co., 
Glasgow. Of it we give an engraving (Fig. 44) on 
page 689, and a sectional view (Fig. 45). In order 
to bend both light and heavy plates, the position 
of the roller may be altered in order to give a suitable 
bending moment for the various thicknesses, and the 
machine is constructed so that the motion of the roller 
forms a curve round the corner about which the 
plate is being bent, and the bending moment about 
this corner is the same during the entire stroke re- 
quired to bend the plate toa right angle. The roller 
is —— from the ends of the rams, and is carried 
in ball bushes so that the one end may be raised higher 
than the other in order to give the required streak to 
the keel plates, and for this purpose, also, each cylin- 
der has a separate valve. The illustration represents 
a machine for bending steel plates, cold, up to 31 ft. 
6 in. long, by 14 in. thick, and the machine is made with 
a gap so that flat keel plates up to 5 ft. 6 in. broad 
may have both sides bent, an operation hitherto very 
difficult, owing to the thickness of plates required for 
large vessels. The plates, while being bent, are held in 
position by means of wedges, which are worked by the 
hydraulic cylinder placed at the end of machine. 
It is fitted with separate steam engine, pumps, 
and accumulator, and an hydraulic crane for lift- 
ing the plates on and off. All the working parts 
are of steel, and although machines for a similar 
purpose have been in use for some time, this is the 
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Fic. 43. PuNncHING AND SHEARING MACHINE, BY MESSRS. JAMES BENNIE AND SONS, ENGINEERS, GLASGOW. 


first machine of the type which has been designed for | weight of which, independent of engine, pumps, &c., 
dealing with large plates. A further improvement in | is about 150 tons. 

this tool, as compared with any made previously, is} The furnaces for heating the frames and plates, 
that special arrangements have been made to fulfil the | which are all of the Gorman type, have been remodelled 
requirements of the Fairfield Company, by which the | and are now fired from gas producers, instead of by the 
bending radius of the machine can be reduced or/| ordinary coal furnaces, with satisfactory and econo- 
increased as necessary for thin or thick plates respec- | mical results. 

tively, and this will of course improve the work, more} On the completion of the alterations and improve- 
especially when flanging comparatively thin plates. | ments to the steelwork machinery and tools as men- 
The engraving, although from a photograph, serves | tioned above, it is the intention of the Fairfield Com- 
only to give an idea of this immense machine, the | pany to make similarly extensive changes in the 
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HYDRAULIC KEEL-PLATE BENDER AT THE FAIRFIELD WORKS. 
CONSTRUCTED BY MESSRS. HUGH SMITH AND CO., ENGINEERS, GLASGOW. 





sawmill and joinery departments. The sawmill is to | 


be removed and re-erected on the west side of the wet 


dock and organised with new machinery to overtake | 


more rapidly the manipulation of the timber necessary 


in the construction of their ships. The joinery depart- | 
ment will also be re-arranged and increased in size, to| 


cope with the greatly increased passenger accommoda- 
tion with which the large passenger steamers built by 
the company are now supplied. 


In concluding our notice of the additions to the Fair- | 


field establishment it may be of interest to bring down 
to date the short history of the personnel of the Fair- 
field Company, which appeared on September 11, 1885.* 
As therein mentioned, Sir William, then Mr. Pearce, 
assumed in January, 1885, Mr. Richard Barnwell as a 
partner, and in the year following the firm was con- 
verted into a vate limited company, under the title 


of the Fairfield Shipbuilding and Engineering Company 
(Limited). In 1887 Mr. Pearce, who had meantime 


entered Parliament for the Govan division of Lanark- 
shire, was created baronet, in recognition of his distin- 
guished services in connection with the naval and mer- 
cantile marine. This honour he was not destined long 
to enjoy, as on the 18th December, 1888, the company 
sustained a great loss in his death. Six months later 
his executors obtained the re-registration of the com- 
pany under the same title, with a capital of 750,000/. 
equally divided into debentures, preference, and ordi- 


nary shares, of which the vendors retained the latter. | 


As evidence of the continuous progress of the com- 


pany in the production of marine work of the highest - 


class, we continue the Table given in 1885, showing the 
details of the firm’s production during the past five 
years. It is worthy of remark that the steady advance 
in tonnage and horse-power is due, not so much to any 
great increase in the number of vessels launched as in 
the increased size and power of each vessel. 

The more notable vessels included in the Table, are 
the paddle steamers Queen Victoria and Prince of 


Wales, belonging tothe Isle of Man Steam Packet | 
Company ; the Channel packets Victoria, Empress, | 
and Calais-Douvres, which have reduced the passage | 





* See ENGINEERING, voi. xl., page 244. 
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Fie, 45. 


Vessels Constructed by the Fairfield Shipbuilding and 
Engincering Company, Limited, from the Year 1885 to 
| 1889, including these Years. 














| 
Year .-| 1885. 1886. 1887. 1888. 1889. 
Total number of vessels built..| 16* | l1t| 6 | 8 8 
Screw wa no - | a | 6 5 
| Paddle Pr a a SL 2S eS 3 
Total grosstonnage_.. --| 8,052 23,301; 13,228, 15,299; 23,821 
| Number of sets of ines made | | | 
for vessels not built by the firm} 2 : in 
Indicated horse-power of en- | 
gines made : as .| 14,937 eis keane’ 15,721) 29,750 | 
| 





* Including fourteen stern wheelers for the Nile. 
t Including four stern wheelers for the Nile. 


| between Dover and Calais to under an hour ; H.M. 


| cruisers Magicienne and Marathon ; the Norddeutscher 
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| Lloyd’s Atlantic mail boat Lahn, and the China, the 
| first vessel built for the Pacific Mail Steamship Com- 
pany out of the United States. 
| The work on hand at the commencement of the pre- 
| sent year, with that since contracted for, totals 42,950 
|tons, 70,800 horse-power, and the value amounts 
to upwards of a million and a half sterling. Of this 
| the company has already delivered 18,000 tons, includ- 
ing the twin-screw steamer Normannia, engaged in 
the Hamburg - American Steam Packet Company’s 
Atlantic service, the R. M. 8S. Adder, which daily 
during the past summer maintained Messrs. G. and 
J. Burns’ now celebrated daylight service between 
Greenock and Belfast, and the Dunottar Castle, which 
on her maiden trip to the Cape, accomplished the dis- 
tance in 16 days 11 hours and 45 minutes, thus reducing 
the record time for the outward voyage by 24 hours, 
while on her homeward voyage, completed at Plymouth 
on somer the gross passage from Capetown was 
16 days 14 hours 15 minutes, and her net steaming 
time 16 days 6 hours, thereby reducing the record by 
nearly 11 hours. 








BOILER EXPLOSION AT BURY. 

A “FORMAL investigation” by the Board of Trade, 
under the Boiler Explosions Act, 1882, has just been held 
' relative to an explosion which occurred on October 28, at 
Messrs. Mucklow’s Chemical Works, Elton Fold, Bury. 
The Commissioners were Mr. Howard Smith and Mr. 





_ | William C. Lang. 


| In this case it was not a steam boiler that burst, but an 

| extractor,” ysed for the purpose of extracting the 

| colouring matter contained in quercitron bark. 

| Thisis the first explosion of this nature that has come 
under the notice of the Board of Trade, and it deserves 

| the attention of the owners of chemical works who have 

similar vessels in use. 

The extractor was one of several employed by Messrs. 
Mucklow, and was cylindrical in shape, and made of 
;copper. It measured about 8 ft. 6 in. high over all, by 
| about 4 ft. 3in. indiameter. It was formed of two plates, 
originally 3 in. thick, excepting at the la 
| which were ;% in. thick, lap-jointed, an 
| throughout with Hi in. copper rivets, pitched about 2 in. 
|apart. Perforated plates were fitted inside the extractor 


of the seams, 
single-rivetted 
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near the bottom, and resting on a brass frame. An ordi- 
nary Lancashire boiler supplied the steam, a reducing 
valve being fixed on the communicating steam Pipe, about 
midway between the boilerand the extractor. There was 
no safety valve on the extractor. The name of the maker, 
and the age of the vessel, were unknown, but it was pro- 
bably at least thirteen years old. Beyond being cleaned 
occasionally, it did not appear to have been examined at 
any time, although it was continually in use, except on 
Saturday afternoons and Sundays. 

On the evening of October 28, the extractor exploded 
with considerable violence, rending at a longitudinal 
seam and opening out, in consequence of which two men 
standing near at the time were injured, their legs being 
broken, while some damage was done to the adjacent pro- 

erty. 

At the formal investigation held on December 1, Mr. 
Dixon, engineer-surveyor to the Board of Trade, stated 
that in his opinion the explosion was caused by the use of 
a much higher pressure than the shell was calculated to 
withstand. Taking the tensile strength of copyver at its 
highest value, say 30,000 lb. per square inch of section, 
while probably the copper of the extractor might not be 
worth more than half of that value, the bursting pressure of 
the vessel would be about 88 1b. The Lancashire boiler 
with which the extractor was in direct communication 
was worked at 50 1b. pressure per square inch, therefore 
the internal strength of the extractor under the most 
favourable conditions could only have been about 1? times 
greater than was required to resist the working pressure 
of the boiler. The highest pressure observed to be regis- 
tered by the steam gauge on the extractor a few minutes 
before the explosion was 45 lb., and in Mr. Dixon’s judg- 
ment it was being subjected to the full boiler pressure 
when the explosion occurred. The normal pressure at 
which the extractor was supposed to be worked was about 
35 lb., but Mr. Dixon considered that that was too much 
for it, and that to insure safety it should not have ex- 
ceeded from 151b. to 201lb. The Commissioners laid 
stress on the fact that there was no safety valve attached 
to the extractor. In the absence of such valve there was 
nothing to relieve the accumulated pressure of steam in 
the extractor caused by the choking of the perforated 
plates. The reducing valve was said to be adjusted to 
35 lb., but in face of evidence that the pressure in the 
extractor was often 45 1b. per square inch, it was con- 
sidered obvious that a spring-loaded valve of the kind 
used in this case, whcn adjusted to within a few pounds 
of the boiler pressure, became inoperative. The fact of 
steam escaping from the vertical seam of the extractor 
just before the explosion showed, Mr. Dixon thought, 
how it was overtaxed. 

After hearing the evidence, Mr. Gough, on behalf of 
the Board of Trade, put the following questions to the 
Court : 

1. Did Messrs. Mucklow take proper and sufficient 
measures to insure that the boiler and extractors in their 
works were being worked under safe conditions, and did 
they employ a properly qualified person to manage and 
attend to them ? 

2. Were any measures taken by Mr. Thorpe, the engi- 
neer, to ascertain the condition of the extractor, and also 
to ascertain the pressure at which it could be worked with 


safety ? 

3. Was the extractor fitted with the necessary appliance 
for ascertaining the pressure of steam therein, and was 
Mr. Thorpe justified in permitting it to be worked with- 
out a safety valve? 

4. Did Mr. Thorpe take proper and sufficient measures 
to insure that the extractor was being worked under safe 
conditions ? 

5. What was the cause of the explosion ? 

6. Whether blame attaches to Mr. Walter Mucklow, 
Mr. Edward Mucklow, and to Mr. Thorpe, the engineer, 
all or either of those gentlemen ? 

The presiding Commissioner (Mr. Howard Smith) in 
bee judgment, said the Court did not hold Messrs. 
Mucklow personally to blame in the matter, but they did 
consider that Mr. Thorpe, the engineer, was blameable 
for not seeing that the extractor was fitted with a safety 
valve, and for allowing it to be worked at so great a 
pressure as he did. They considered that a reducing 
valve on the communicating steam pipe was not a suffi- 
cient safeguard, and that a safety valve ought to have 
been affixed to the extractor itself. The excuse that the 
safety valves were apt to become clogged when used in 
connection with extractors of this kind, or that the valves 
would interfere with the convenient working of the 
extractors, the Court regarded as wholly insufficient. 
They could not ignore the fact that whereas in the opinion 
of Mr. Dixon the pressure should not have exceeded 151b., 
it was allowed to go up to 45 1b. Mr. Thorpe being, in 
the judgment of the Commissioners, much to blame, and 
regarding the employer as responsible for the acts of his 
servant, they directed Messrs. Mucklow to pay the sum 
of 00. (251. each) to the solicitor of the Board of Trade 
towards the costs and expenses of the investigation. 








THE LANSDOWNE AND CHITTRAVATI 
BRIDGES. 

Ar the ordinary meeting of the Institution of Civil 
Engineers held on Tuesday, December 2, the President, 
Sir John Coode, K.C.M.G., being in the chair, the paper 
read was on ‘* The Lansdowne Bridge over the Indus at 
Sukkur,” by Mr. F. E. Robertson, M. Inst. C.E. 


At Sukkur, where the North-Western State Railway 
had been carried across the Indus, the river passed 
through an isolated ridge of nummulitic limestone, and 
was divided into two channels. The Sukkur Pass was 
bridged by three spans of 278 ft., 238 ft., and 944 ft. 
respectively, while the Rori Channel was crossed in a 
single span of 820ft. The steel superstructure of the 





last-named span was designed by Sir A. M. Rendel, 
K.C.I.E., and consisted of a pair of cantilevers 
each having a projection of 310 ft., carrying between 
them a central girder 200 ft. in length. The paper was 
principally a description of the Bows et employed in the 
erection of this span. Each cantilever had a vertical 
height of 170 ft. above the abutment, and at this point 
the principal members consisted of a vertical pillar and 
an inclined strut or jib, united at the top by a horizontal 
tie, and tied back by an inclined land-tie or backstay 
anchored into the rock. When the anchorage had been 
bedded, the inclined guy and the vertical pillar were 
erected by means of temporary staging, and were per- 
manently connected at the top. he inclined strut, 
which was 230 ft. in length, was then built up from the 
abutment, being laid in its inclined position on staging 
at the lower end, and further supported, as it progressed, 
by temporary wire ropes from the vertical pillar. For 
the erection of the permanent horizontal tie between the 
tops of the pillar and the strut, a temporary wire 
rope suspension bridge was thrown across the space 
of 123 ft. between their summits. This bridge carried 
a gantry, on which ran the travellers employed in 
erecting the steelwork of the horizontal tie. The canti- 
levers on each side of the river having thus been pushed 
forward with an over-reach of 123 ft., a system of running 
overhead rope-gear was fitted up, spanning the interven- 
ing gap and serving for the erection of the remaining 
members of each cantilever, piece by piece. The ropes 
were worked from the summit of each cantilever by 
winches, which were driven by a steam engine on land by 
means of a running rope. When the cantilevers had 
thus been carried out to their full length, the central 
girder was erected upon a temporary inverted bowstring, 
which was slung across the opening with the aid of the 
overhead gear. 

At the following meeting, on December 9, the account 
of “‘The New Chittravati Bridge, Madras Railway,” by 
Mr. Ed. W. Stoney, M. Inst. Ck. was read. 

The main line of the Madras Railway was originally 
carried across the Chittravati River upon a plate girder 
bridge, consisting of forty spans of 70 ft. each. This 
bridge was opened for traffic in 1868, and was partially 
destroyed by a great flood in October, 1874, when nine of 
the piers were undermined and overthrown. It was 
afterwards repaired, and the damaged piers having been 
replaced by screw piles, the structure had served for some 
pons to carry the traffic, but was now replaced by the 

ridge which formed the subject of this paper. The new 
bridge had a total length of 2680 ft., consisting of nineteen 
spans of 140 ft. from centre to centre of the piers. It 
crossed the river alongside the old bridge, but more nearly 
at right angles to the stream, the approaches being 
formed by a railway diversion 1? mile in length. The 
source of the river was 80 miles above the bridge, and 
in that distance it drained an area of 2400 square miles. 
In the flood of 1874 its velocity was calculated to have been 
8} ft. per second, and the discharge 114,625 cubic feet 
per second. As a rule the bed of the river was 
practically dry for nine months in the year, and 
taking advantage of this fact, the dry bed of the stream 
was made use of for the transport of materials, for 
the erection of the ironwork, and for the operations con- 
nected with the sinking of the pier cylinders and the 
well foundations of the abutments. The foundations 
were carried down to the solid rock at a depth varying 
from 18 ft. to 80 ft. below the present bed, the overlying 
strata consisting of sand, gravel, and clay, and in some 
places of a deep bed of large trap boulders. The cylinders 
were sunk by various processes, according to the nature 
of the ground, the greater part of the work being done by 
dredging, while some cylinders were partly excavated in 
the dry with the aid of pulsometer pumps, and in others 
the work was carried on by divers or by pneumatic appa- 
ratus. The superstructure was designed for a single line, 
the girders being of the Murphy-Whipple type. The 
ironwork of each span was _ erected, — > dry 
season, upon camber leche laid upon the dry bed of the 
river, and was lifted into place by 60-ton hydraulic jacks 
applied under the end pillars of each girder. The weight 
of each span was 146 tons 12 cwt. 

The discussion was then commenced upon the two 

apers, and will be resumed at the meeting of the 16th of 

ecember, 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—A firmer tone was evident 
in the pig-iron warrant market last Thursday, and brokers 
seemed to have more orders to buy, while holders were 
less pressing to sell at the quotations ruling. There was 
a large amount of buying in the afternoon when it became 
known that the Bank rate had been reduced, and “‘ bears” 
began to cover. It soon became apparent that hematite 
iron, which, notwithstanding the la: reductions in 
stock, had been pressed down by Cleveland and Scotch, 
and was largely oversold. The result was that the holders 
showed a firm disposition, with the intention of “‘ corner- 
ing ” the oversold ‘‘bears,” and refused to sell under an 
advance of fully 3s. per ton. Scotch iron rose 4d. per ton 
in the forenoon, and improved 7d. further over the reduc- 
tion in the Bank rate, closing 47s. 10d. per ton buyers, 
which was 2d. under the best price, but a recovery of 93d. 
on theday. Cleveland iron closed 1s. per ton dearer. The 
settlement prices at the close were—Scotch iron, 47s. 104d. 

r ton ; Cleveland, 44,. ; hematite iron, 57s. 44d. per ton. 

here was a considerable amount of excitement in the 
warrant market on Friday over the attempt being made 
by certain holders of hematite iron to “corner” some 
“bears ” of that commodity. For some time back, indeed, 
since iron began to droop in value, hematite iron went on 
declining in price at almost the same rate as that of Scotch 





iron, although it was known, or believed, that the stock of 
the former kind of iron held in Scotland was exhausted, 
and that large drains were being made on the Cumberland 
warrant stores. Warrants for hematite iron have been 
becoming scarce, and are held largely by some —. 
It thus became a dangerous game to “‘ bear” that kind of 
iron, as was well shown on oe On that day the 
commodity in question was run up in price from 54s. 3d. 
per ton to 57s. 44d., or 3s. 14d. per ton. On Friday 
there was a further advance of 2s. 14d. to 59s. 6d.—in all 
a rise of 5s. 3d. per ton, or 131/. per warrant on the two 
days. It is said that all the lots falling due were met, as 
after the close of the market prices came back 4s. per ton 
to 55s. 6d. Scotch iron, after experiencing a slight im- 

rovement, went on declining in price till near the close, 

ut still the final quotations were 7d. per ton lower on 
the day. Cleveland iron fell 9d. per ton and closed 4s. 
cheaper than Scotch, and 12s, 3d. cheaper than hematite 
iron. The settlement prices at the close were—Scotch 
iron, 47s. 3d. per ton; Cleveland, 43s. 3d.; hematite iron 
55s. 6d. per ton. A marked depression was experince 
by the warrant market on Monday. There was a large 
amount of selling at both meetings of the ‘‘ring,” and it 
was understood that a number of weak outside accounts 
were closed. The Board of Trade returns for the past 
month were not considered satisfactory in regard to ship- 
ments of raw or manufactured iron and steel, and they 
led to some fairly strong people reducing their commit- 
ments for therise. At one time Scotch iron was quoted 
at 46s. 24d. per ton, and after some fluctuations it closed 
only 1d. higher for cash, thus showing a drop of ls. per 
ton from Friday. Cleveland iron receded 6d. per ton, 
and hematite iron declined 1s. 6d. per ton, the ‘* corner ” 
being evidently over for a time. The settlement 
prices at the close were—Scotch iron, 46s, 3d. per 
ton; Cleveland, 42s. 9d.; hematite iron, 54s. per ton. 
Scotch warrant iron opened on Tuesday forenoon with a 
rather uncertain tendency, but gradually improved, until 
at the finish a fairly substantial rally was established. A 
number of ‘‘ bears” covered up, some of them being rather 
inclined to bid prices up. The opening business was some- 
what active, a fair quantity being bought by a good house. 
The market quieted down, but just at the close prices 
were rushed up. Hematite iron opened at 53s. 9d. and 
hardened up to 54s. 44d. per ton. In the earlier part of 
the afternoon Scotch warrants were inclined to firm- 
ness, but towards the finish some free selling brought 
back the price a bit. An effort was again made 
to create a “corner” in hematite iron, but those who 
were engineering the move got a liberal supply of 
warrants ; and effort accordingly fell flat. Some persons 
seem to think that a “‘corner” in Scotch iron is contem- 
plated, but with the Bank rate at 5 per cent., and the 
** bear ” account reduced to very small proportions, the 
success of such a move is "— ed by other persons as a 
matter of extreme doubt. There is, however, an effort 
now being made to put prices better, but whether that is 
to keep them so or simply for the purpose of selling weak 
holders’ iron, remains to be seen. The market was steady 
this forenoon, and with only a moderate amount of busi- 
ness doing. ‘Prices at the close were just the least thing 
easier than yesterday, Scotch iron showing a drop 
of 4d. per ton; Cleveland, however, declined 3d. per 
ton. There was a good business done in the afternoon, 
the prices firmed up, Scotch iron leaving off at the close 
at 46s. 8d. per ton cash. The shipments of pig iron from 
all Scotch ports last week amounted to 4844 tons, as com- 
pared with 6279 tons in the corresponding week of last 
year. They included 175 tons for the United States, 200 
tons for Australia, 172 tons for France, 612 tons for 
Italy, 167 tons for Germany, 246 tons for Holland, smaller 

uantities for other countries, and 2830 tons coastwise. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores yesterday afternoon stood at 601,036 tons, 
against 605,784 tons yesterday week, thus showing a 
decrease for the week amounting to 4748 tons. 


Royal Scottish Society of Arts.—The third meeting of 
the session of this Society was held on Monday evening, 
Mr. R. K. Miller, vice-president, in the chair. Mr. 
William Carter, secretary of the Society, read a paper 
on the early history of the steam engine and steam 
navigation. He explained that while going about collect- 
ing funds for the Symington Memorial, he had been 
struck with the general ignorance which prevailed, even 
among engineers, regarding the origin of the steam 
engine, and the purpose of his paper was to give some of 
the leading incidents which had marked the advance 
of the utilisation of steam and steam navigation. Start- 
ing with Hero of Alexandria, who flourished about 1300 
B.c., he traced the development of ideas with regard 
to the use of steam — Roger Bacon, Solomon de 
Caux, the Marquis of Worcester, Savery, and New- 
comen, down to James Watt. He turned then to the sub- 
ject of the application of steam to the purposes of navi- 
gation, and traced with some minuteness the early histor 
of steam navigation down to the time of Henry Bell, 
reviewing in turn the claims of different nationalities to 
have made steam navigation practicable. Mr. Carter 
was cordially thanked for his paper. Mr. J. H. Cunning- 
ham showed a series of photographs exhibiting the 
operation of floating into its permanent position upon 
the stone piers a 525-ft. span of the bridge over the 
Ohio River at Pittsburg. The span, it appeared, had 
been built on shore upon trusses of a sufficient height 
to carry it to the top of the piers, and spans and 
trusses had then been floated out into the river upon 
pontoons, from which the span was finally brought into 
position upon the piers. 


Institution of Engincers and Shipbuilders in Scotland.— 
An ordinary meeting of the Graduates’ Section of this 
Institution was held last night, when the president, Mr. 
John Sharp, Whitworth Scholar, read an interesting 
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paper on “‘ Maximum Efficiency of the Steam Engine as 
expressed by Carnot’s Formula.” Some discussion took 
place on the subject of the paper, the speakers generally 
accepting the conclusions arrived at by Mr. Sharp, who 
was awarded a hearty vote of thanks for his paper. 


New Shipbuilding Contracts.—A contract has just been 
placed by Messrs. G. and J. Burns, of pee ont with 
Messrs. Caird and Co., Greenock, for the building of a 
large screw steamer, without passenger accommodation, 
for the purpose of carrying iron, sugar, rough cargo of all 
kinds, and cattle between Scotch ports and Belfast. 
The builders have guaranteed delivery of the vessel 
in time for her to be placed on her station early 
next year. Messrs. Russell and Co., Port-Glasgow 
and Greenock, have secured a contract to construct 
for the Amazon Steam Navigation Company four steel 
twin-screw steamers of 310 tons each, and measuring 
160 ft. by 24 ft. by 7 ft. 9in. They are each to be fitted 
with triple-expansion engines of about 500 horse-power 
indicated. The same firm have also contracted to build 
a steel sailing barque of 1500 tons register for Mr. F. 
Stvay, of Chatticnend, Norway. n behalf of the 
Union Steamship Company of British Columbia, Van- 
couver, Messrs. John Inglis and Co., Glasgow, have 

laced a contract with Messrs. Macarthur and Co., and 

essrs. Bow and M‘Lachlan, both of Paisley, to supply 
with great despatch two screw steamers of 300 tons each. 
They are to be built in sections convenient for shipment, 
and it is understood that they are forerunners of several 
vessels of a similar type for employment between Van- 
couver city and other ports in British Columbia. 


Imports of Foreign Iron Ore at Clyde.—The stoppage of 
the iron furnaces in Scotiand has told severely on the 
import of Spanish iron ore during the past two months. 
Last month the import was 15,908 tons, being a decrease 
of 20,838 tons as contrasted with the import in November 
last year. The decrease in October was 29,629 tons, thus 
showing a decrease of 50,467 tons in the two months 
during which the furnaces have been blown out. Over 
the previous nine months there was an increase of 61,910 
tons for this year over last, but that increase has now 
been reduced to 11,443 tons. 


Month. Eleven Months. 

Vessels. Tons. Vessels. Tons. 
1890 ee 10 15,908 302 441,633 
1889 26 36,746 305 430,190 
1888 24 31,080 292 388,955 
1887 20 24,833 301 373,819 
1886 20 21,439 228 268,032 


130-Ton Crane for Glasgow.--The Clyde Navigation 
Trustees have placed an order with Messrs. Cowans, 
Sheldon, and Co., Limited, Carlisle, through their agents 
in Scotland, Mr. J. Monkhouse Cartmell, Glasgow, for a 
130-ton steam wharf crane to be erected on Finnieston 
Quay, Glasgow. It will revolve the entire circle at a radius 
of 65 ft., and the height from quay level to centre of 
top jib pulley will be 100 ft. It will be the largest crane 
of its type in the world. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippiEsBRouGR, Wednesday. 

The Cleveland Iron Market.—Y esterday the weekly iron 
market was fairly well attended, and the tone was rather 
better than it has recently been, but there was, as a matter 
of fact, great lack of business, Purchasers were few 
indeed, and many people who have been largely interested 
in the iron trade for years past, regarded the outlook as 
anything but encouraging. The fact that the strike of 
blast furnacemen in Scotland is as far from being settled 
as ever, does not i to have the slighted effect what- 
ever upon the Cleveland market. At the opening yester- 
day a little of No. 3 angen Cleveland pig iron 
changed hands at 42s. 6d. for prompt f.o.b. delivery, 
but afterwards 433. was said to have been paid for 
the ruling quality. This livened sellers up a little, 
and some of them at once asked 43s. 3d., but they were 
unable to get it. Makers, as arule, would not sell at the 
market quotation. Middlesbrough warrants were steady 
throughout the day at 43s. cash buyers. To-day affairs 
were slightly better, and one or two consumers have 
offered to buy for forward delivery, but as they were not 
prepared to give more than the — _ sellers were 
not tempted, preferring to wait until after the holidays. 
No. 3 was po at 43s. for yomes delivery, and an odd 
lot or two brought 43s. 3d. Middlesbrough warrants were 
unchanged, viz.: 43s. cash buyers, with sellers at 
3d. above this figure. The lower qualities remain 
pretty steady. No. 4 forge is in fairly good demand, and 
is somewhat scarce. It is quoted 42s., though trans- 
actions have occurred at a little above this figure. For 
grey forge 41s. 6d. has been paid. There is not very 
much doing in the hematite pig iron trade, but makers 
are by no means inclined to reduce their quotations 
much. From 55s. 6d. to 56s. 6d. is quoted for Nos. 1, 2, 
and 3 east coast brands of makers’ iron, and there are one 
or two producers who ask a trifle more. The demand 
from the Sheffield district is said to be fairly good. 


Manufactured Iron and Steel.—In these two important 
industries there is little new to report. Nearly all the 
producers in the North are now getting rapidly through 
what contracts they have on hand, and the securing of 
new orders is no easy matter. Since our last notice prices 
have not altered much. The fact is that quotations are 
now just about as low as they possibly can be to leave 
producers any profit at all, and several makers say 
emphatically that they will not further reduce their 
prices. Quotations are still based on 6/. for common iron 





bars and ship-plates, 4/. 17s. 6d. for heavy steel rails, and 
6l. 7s. 6d. for steel ship-plates. 


The Fuel Trade.—All classes of fuel are in pretty good 
demand. Pig-iron producers say that blast furnace coke 
is not only scarce but that the quality is not so good as it 
should be. For best blast furnace coke 17s. is still paid 
for delivery at the furnaces here. 


The Teesside Salt Industry.—Rapid progress is being 
made in this now very important industry. To-day 
(Wednesday) operations were commenced at six of the 
ten new salt Dar recently laid down at Middlesbrough 
by the Middlesbrough owners. The pans are situate 
near North Ormesby toll-bar, where the firm have a large 
storage reservoir. The brine is conveyed from this place 
to Cargo Fleet in cast-iron piping—a distance of about 
amile. At Cargo Fleet the Middlesbrough owners have 
ten evaporating pans and a large wharf with a capital 
river frontage, which affords every facility for shipping 
purposes, 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—_The demand for steam coal has been well 
maintained ; the best qualities have made 15s. to 15s. 6d. 
per ton; and dry coal, 14s. 3d. to 14s. 6d. per ton. 
All descriptions of household coal have been in good 
demand ; No. 3 Rhondda large has been selling at 14s. 9d. 
to 15s. per ton. A steady business has been passing in 
patent fuel. Foundry coke has made 21s. 6d. to 22s, ; 
and furnace ditto, 19s. 6d. to 20s. per ton. 


The Great Welsh Amalgamation.—The proposed amal- 
cmon) of the Bute, Barry, and Taff Dock and Railway 
ompanies has been abandoned. Sir W. T. Lewis, re- 
art Lord Bute, and Mr. Forrest, representing Lord 
indsor, met on Saturday and could not agree in regard 
to royalties and ‘‘ tied coal.” It is ce, however, 
that the proposed fusion will be revived next year, even 
if a Parliamentary Bill is not prepared, a pooling of profits 
may be arranged. 


Water Supply of Cardiff.i—Mr. Williams, the Cardiff 
borough water works engineer, declines to recommend an 
application to Parliament for powers to utilise some of 
the flood water of the Taff Vawr until reservoir No. 2 
(the Cantreff) is completed. Dealing with the future 
water supply of Cardiff, Mr. Williams says: ‘It must 

borne in mind that a large quantity of the water flow- 
ing off the gathering ground (about 600,000,000 gallons) 
would pass down the river, even in a very dry year like 
1887, in addition to the statutory compensation water, 
and could not be utilised without the construction of 
another storage reservoir (No. 1). When that reservoir 
is made the daily supply for Cardiff will be increased to 
about 5,500,000 gallons per day in a very dry year like 
1887, and sufficient for 275,000 persons. I am of opinion, 
therefore, that the commencement of reservoir No. 1 
may be postponed with safety until 1893, or even 
until the commencement of 1894, and without revert- 
ing to any of the water at Ely, which would be avail- 
able in case of emergency to the extent of nine-tenths 
of a million gallons per day. I would also mention that 
the water from the present gathering ground at Llanisben 
and Lisvane will remain a valuable property for the future 
trade requirements of Cardiff for sewer flushing, street 
watering, and ornamental lakes, and could be utilised at 
any time to the extent of 2,500,000 gallons per day by 
constructing storage reservoirs for it, which could he 
done in the neighbourhood of the existing reservoirs.” 


Lord Cobham on Railway Accidents.—Lord Cobham, a 
director of the Great Western Railway Company, in 
opening an exhibition of models by railway workers, 
held at Westbourne Park, Paddington, on Friday, 
referred to leading articles and letters in daily and other 
newspapers on the recent disaster at Taunton. He did 
not complain of that, but he added that railway managers 
were only flesh and blood, and they naturally felt an in- 
justice was done them when they were condemned 
before trial. Was it right that writers should discuss 
the subject with a calm assumption of what was contrary 
to what had been proved? There were two antago- 
nistic elements at work, increased demand for trains and 
heightened speed, and increased demands for safety ; 
and, sooner or later, there would be something lacking in 
the railway system thus over-burdened. At some time 
or other the public would regret the short-sighted and 
illiberal position they had taken up towards those who 
were doing all they could to serve them. 


Mr. T. Forster Browne.—The appointments of chief 
inspector of Crown mines and mineral inspector for the 
Prince of Wales for the Duchy of Cornwall, vacant by the 
decease of Sir Warrington W. Smythe, have been con- 
ferred upon Mr. T. Forster Brown, deputy gaveller and 
Crown receiver of the Forest of Dean. 


Carbonite.—At a recent meeting of the South Wales 
Institute of Engineers a paper by Mr. W. Stewart on 
**Carbonite” was read by the secretary. It stated that, 
as manager of a fiery and dusty colliery, the writer had 
had particular inducement to devote considerable atten- 
tion to the subject of explosives, with the hope of findin 
what was now generally termed a “ flameless explosive.” 
He determined to see ‘‘carbonite” put to practical tests 
as to its flamelessness, and with that object he went to 
Germany to witness experiments. He saw carbonite 
practically tested along with powder and dynamite, and 
the former proved to flameless, while the latter had 
considerable flame and fired the gases and coal dust in 
the chamber in which the experiments were tried. He 
was so strongly impressed with the results of the experi- 
ments that he was determined to make practical trials 
with carbonite in the pits under his management, and 
these had gone beyond the experimental stage, carbonite 





having been used exclusively in all blasting operations 
underground for nearly twelve months. With reference 
to the safety of the explosive, he had found that the 
experiments carried out so exhaustively in Germany had 
been po verified. Over a ton of carbonite had been 
used in the works under his management in driving hard 
headings, ripping rocktop, &c., and in no single instance 
had a trace or spark of flame been seen. 


The Barry Dock.—Lord Wimbourne has commenced an 
action against the Barry Dock and Railways Company. 
A considerable portion of the Barry Dock occupies what 
was part of the foreshore of the Bristol Channel. For 
the right to inclose this the company paid the Crown a 
certain sum, but Lord Wimbourne now contends that the 
foreshore py, a to him as lord of the manor, and that, 
therefore, the Crown had no right to dispose of it. He 
has accordingly commenced proceedings against the com- 
pany. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Leeds and the Study of Metallurgv.—At the annual 
gathering of the Leeds Association of Engineers Mr. 
Wickstead said they wanted a school of metallurgy in 
Leeds. If any gentleman of sufficient influence would 
take this matter up, and take means to found a metallur- 
gical chair of the Yorkshire College he would do that 
which would be very much to the future advantage of the 
town, especially having regard to the time which was not 
far distant when Leeds would be as advantageously 
— * any town for the manufacture of hematite iron 
and steel. 


The South Yorkshire Glass Trade.—On Saturday after- 
noon an important meeting of glass bottle makers was 
held at Thornhill Lees. Mr. J. Leicester attended, and 
addressed the men in private on trade matters. Recently 
the men made application for an advance of 15 per cent., 
which the employers granted. An agitation is now on 
foot throughout all the workmen’s associations to not only 
be paid for the amount of work done, but also for the time 
the men are unoccupied whilst in the works. No resolu- 
tions were passed at the meeting. 


Sheffield Iron and Steel Trade.--The large manufactories 
in Sheffield are well employed. There is a much better 
feeling in the iron and coal trades. The rolling mills are 
well employed and there is a large demand for all de- 
scriptions of merchant steel. The wire-rod industry is 
not quite so brisk as formerly. The saw and file trades 
are ae up. The prices of melting coke and fuel 
generally will be again advanced. Old rails are quoted at 
3l. 14s., and billets from 6/, 5s. to 9/. 10s. per ton. In the 
steel trade people are inclined to buy more heavily and 
prices are hardening. The prices of finished material are 
as follows: Bessemer or Siemens steel locomotive tyres, 
12/. to 14. per ton; carriage and wagon tyres, 10/. 10s. 
to 10/. 15s ; carriage and wagon axles, 10/. 10s. to 10/. 15s.; 
springs, 10/. 10s. ; special steel billets, 6/. 5s. per ton. The 
trade in heavy forgings is brisk throughout the town. 


The Wakefield Coal Trade.—In all the collieries in 
Wakefield and district trade is exceptionally good. There 
is a good demand for manufacturing and house coal. 
Generally speaking miners are nearly fully employed, and 
in some instances might work more than they do. Prices 
of vey per ton are: Best, 13s.; seconds, 12s. ; slack, 
6s. 6d. 


The Butterley Iron Company (Large Contract).—The 
Butterley Iron Company have been fortunate enough to 
secure the contract for the ironwork for the new harbour 
works and market place for the metropolis of the Argen- 
tine Republic. The market building, which consists of 
three parallel roofs, covers a superficial area of 9} acres. 
The area is covered by a timber floor. The principals of 
the roof are, technically speaking, arches, with pivots at 
the springing and a pivot at thecrown. They are designed 
to resist the wind pressure on the side inclosures and the 
roof covering, while the angle iron wind bracing under 
the surface of the roof will resist the wind pressure on the 
end inclosure. As the strain in this bracing must be con- 
ducted to the ground, girders situated above the four 
lines of supports are connected with the vertical parts of 
the “ag The total weight of iron in the roof of the 
La Plata Market Hall is 1400 tons. 





Erratum: Tue Socretry or Encrneers.—In our report 
of the meeting of this society in our last issue, the author 
of the poner read was put down as Mr. J. Andrews, M.A., 
it should have been Mr. J. Andrews, N.A. 


Tue Demet Gas Licut.—A cheap and very effective 
form of regenerative gas burner is now being shown at 
86, Gray’s Inn-road, London. In it the current of heated 
air is directed on to the edge of the flame, with the effect 
of producing a brilliant white light. It is stated that 
a consumption of 10 ft. of gas per hour gives a light of 
85 candle-power. 





Tue Loap Line Act.—Referring to our article last 
week on the Load Line Act and the opposition to Lloyd’s, 
we understand the President of the Board of Trade 
has issued an official notice relieving all shipowners from 
the liability of having their vessels detained under the 
Act of 1890, in all cases where application for the assign- 
ment of a load line has been made. The effect of this 
concession is of considerable importance to shipowners, 
inasmuch as it will be an immunity from the serious 
penalties that they would otherwise be subject to on and 
after the 9th inst. under the provisions of the Load Line 
Act, which Act came into force on that day. 
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SELF-ACTING MONTE-JUS. 
CONSTRUCTED BY THE HALLISCHE MASCHINENFABRIK UND EISENGESSEREI, HALLE, GERMANY. 
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We illustrate above an ingenious apparatus for | 
the automatic filling, measuring, and discharging of 
fluids, called by its makers, the Hallische Maschinen- 
fabrik in Halle-on-the-Saale, ‘‘ Improved self-acting 


Monte-jus,” 


and 


manufactured 


by them chiefl 


for use in sugar works, breweries, and distilleries. 


4 


The apparatus 


consists of a large wrought-iron 


cylindrical vessel D, provided near the top with a 
supply A and near the bottom with a discharge B, 
while mounted upon the top cover is an automatic 
valve arrangement, operated by the pressure of the | 
working medium, steam or compressed air, assisted by | 
two sets of floats actingon a beam. The floats » and c | 
are made of a lighter specitic gravity, but of a larger | 
size than the floats d@ and e, and of such proportions | 
that while the larger floats are heavier in air, they | 
are lighter than the smaller floats in water, and the | 
beam to which they are attached throws the pilot slide 





J either to the right or left, according as the floats are | 


submerged in the fluid or not. Steam or compressed | 
air enters the valve chamber at M, and according to | 
the position of the little slide /, acs upon the right or | 
left side of the piston valve H, opening either the 
steam inlet K by passage N to port x? and x! and into 
the vessel D, or in the reverse position, putting the 


_interior of the vessel D, by means of “sg n*, q', and q’, | 
2 


in communication with the atmosphere. The opera- 
tion of the apparatus is as follows: In the position 
shown the vessel is empty, but ready for filling, and 
the fluid will enter by the pipe A through the back 
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by M presses the main valve H over to the left—an 
enlarged view of this’ position of valve fis shown in 
Fig. 2—and opens communication between the interior 
| of the vessel and the outer air, through the back pres- 
/sure valve 7 ‘To enable the apparatus to be used, 
| also to draw the liquid from a lower level, provision is 
made to establish a vacuum in the vessel, either by 
condensing the steam remaining in the vessel, or by 
connecting it through the pipe m with an established 
vacuum at the works. In either case this is effected 
'automatically ; a cylinder R communicates with the 
| vessel d by means of a pipe ending in a rose z; 
_as the vessel D fills with fluid, the cylinder R is also 
| filled, and the _— P is forced to the bottom, closing 
| by the cone ¢ the aperture of the pipe W which com- 
/municates with the discharge valve. As soon as the 
| pressure in the vessel falls, the fluid rises in the pipe 
| W, and in forcing up the piston P the water is sprayed 
| into the vessel D, where it condenses the remaining 
| steam, ——* vacuum; in places where air-pumps 
| are available the little rod w/ on the piston P is made 
| to open the valve o, putting the vessel into communi- 
cation with the vacuum. It will thus be seen that the 
action of the apparatus is entirely automatic as soon 
|as the steam and water supply valves are opened. In 
| our illustrations, Fig. 3 represents a section through 
'the valve chamber of a modified arrangement, the 
| piston valve being of the annular type, in which case a 
| single pilot slide can be used, while Figs. 4 and 5 are 
| sections respectively through the exhaust and steam 


pressure valve A'. As soon asthe floats are submerged, communicate ; steam enters by this passage through | passages. Fig. 6 shows one of these apparatus fitted 
the trigger on beam a will throw the pilot valve / to the rose x! into the vessel, and forces the liquid out | in such a manner that it might be used as an exhauster, 
the right, thus o oe | the steam passage to the by the pipe B, lifting the loaded valve B'. The floats | in which case the floats are reversed in position, and 
left of piston valve by passage 4; valve H | again come into action as soon as the vessel d is empty ; | in place of the inlet and outlet A and B, as shown in 
then moves to the right, until passages K N and n?|they reverse the valve / and the steam entering Fig. 1, the apparatus has a double valve chamber 
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THE MASKELYNE TYPE- WRITER. 
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L'L. Water is introduced at K, and is conveyed to 
the bottom through the valve H and by the pipe n°, 
The air contained in the vessel d! is thus compressed | 
and escapes by the valve L1. When the vessel d!! is | 
filled with water, the floats reverse the valve, and the | 
water is at first forced and then syphoned out of the 
vessel through pipe I?, while air entering through 
valve L fills the vacant space. In this way the appa- 
ratus is used either to compress or exhaust air or gas, 
By arranging two of these apparatus in series, as 
shown in Fig. 7, making A! the suction, A! an inter- 
mediate valve, and B! the discharge valve, a con- 
tinuous working apparatus for any of the above-men- 
tioned purposes can be arranged. The Hallische 
Maschinenfabrik have built these apparatus for about 





two years, and we are informed that they give general 
satisfaction. 








THE MASKELYNE TYPE-WRITER. 

WE give above illustrations showing the arrange- 
ment of an entirely novel and very ingenious type- 
writer which has been designed by Messrs. J. N. 
Maskelyne and Son, of the Egyptain Hall, whose 
mechanical marvels in another direction have for so 
many years excited the admiration of the public. 
With such a parentage originality would naturally be 
looked for in the new machine, and this expectation is 
not disappointed, as the Maskelyne type-writer is an 
entirely new departure, 





The principal objects Mr. Maskelyne had in view in 
producing his new machine were: Ist, To make a 
machine in which each letter can be seen the moment 
it is struck without any craning of the neck over the 
instrument ; 2nd, a light touch and short travel of the 
keys of the instrument, so that it may be worked at 
a rapid rate; and 3rd, a differential spacing of the 
letters, so that a long letter, such as an ‘‘m,” shall 
not, as in other machines, be cramped into the same 
space as a short letter like an ‘‘i,” but each shall be 
spaced as in ordinary printing. 

These conditions Mr. Maskelyne has entirely suc- 
ceeded in fulfilling, and in the third condition, at any 
rate, his machine stands entirely alone. 

In construction the machine is very simple. It con- 
sists (see Fig. 5) of a metal base on which the key 
levers are pivotted, and on which is mounted at one 
end a raised table which supports the paper carriage 
and spacing mechanism. Facing the paper carriage and 
above the keys is a quadrant plate carrying the type- 
bars, which are fixed radially, and all work to a com- 
mon centre, where the letter is struck. The method 
of actuating these keys is very ingenious and is 
entirely different from that adopted in any other 
machine. Normally the keys rest as shown in Fig. 1., 
where a denotes the type-bar, which rests on an ink- 
ing pad 7 as shown, so that the ink ribbon usual 
in this class of machine is dispensed with. This bar 
lies between two guides c and b, The former is a simple 
vertical slot which allows the bar both to rise ver- 
tically and slide forward. The second guide is pivotted 
and allows the type-bar to slide forward and turn at 
the same time round the pivot of the guide as 
centre. This guide is carried on a bracket e to which 
is pivotted a lever /, connected by a link g with a 
counter-balanced swinging lever A, which actuates 
the type-bar. A link connects the lever / with the 
operating key 7. On depressing this key the coun- 
terbalance lever h rotates through about half a 
revolution, and the forward end of the type-bar is 
lifted up, and as the whole bar slides forward through 
its guides, is brought down on the paper, as shown in 
Fig. 2 at k. As the pressure on the operating key 
is removed the whole of the mechanism is brought 
back to its previous position by the spring m. 

It will be seen that the type-bar carries not one but 
three types at its outer end d. These three are 
usually a capital, a small letter, and a stop or some 
other sign, and one or the other is printed as desired 
by moving forward or back the paper carrier by a 
special key, so that the particular character alts 
for comes in contact with the paper. 

In addition to this backward and forward motion 
the carriage has a travelling motion from right to 
left, in the direction of the line of writing, which is 
effected by means of a spring, the amount of movement 
being controlled by an escapement, which regulates 
the spacing in a way we are now about to describe. 

Pivotted to brackets on the baseplate of the machine 
are four frames by which both letter and word spacing 
are effected. These frames are situated one within the 
other, the front bars of the three inner frames lying 
below the key levers, so as to come in contact with 
them when the keys are depressed. These frames are 
cut away below certain letters, so that only those 
frames are rocked by the depression of any key which 
will give the necessary spacing for that particular 
character. The outer of the four frames projects 
beyond the keys, and is touched by the operator when 
it is necessary to give a space such as that between 
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words ; this it effects by pressing down all three of the 
inner frames, thus giving a full space. 

The spacing mechanism operated by these frames 
is one of the chief features of the machine, and it is 
arranged as shown in Figs. 3 and 4, D is a rack, 
fixed to the paper carriage, and gearing into the pinion 
A, to which is attached the escape wheel B. The 

aper carriage being constantly drawn from right to 
eft by a spring drum, the wheel B is thereby caused 
to rotate, and the rotation of the wheel being governed 
regulates the spacing. This is effected by the escape- 
ment device C, which consists of a pair of curved 
arms, carried on a rocking stem pivotted in the sup- 
porting bracket. 

One of these arms carries a pallet, whilst the other 
is slotted to form a guide for another movable pallet 
connecting by a link with the swinging arc G. This 
arc is constantly pressed by a spring in a direction to 
force the movable pallet to the - of its slot, but as 
the pallet gears into the escape wheel B, it is forced 
by the superior power of the spring drawing the paper 
carriage, to the bottom of its slot, in opposition to its 
own spring, where it remains until the escapement is 
socked by the second of the four spacing frames, the 
tail-piece of which is shown at R. When this is done 
the fixed pallet of the escapement first moves up and 
locks the wheel B in position, und at the same time the 
movable pallet is free from the wheel and under the 
action of the spring driving the are G, moves upwards 
in its slot, the amount of this motion being limited to 
two, three, or four teeth of the escape wheel, accord- 
ing asa smaller or larger space is required. As the 
escape returns to its original position, the movable 
pallet falls into gear again, and is carried back by the 
escape wheel to its initial position at the bottom of its 
slot, during which the wheel revolves two or three or 
four teeth, as the case may be, carrying with it the 
paper carriage. 

‘he two inner spacing frames, when moved, press 
upon the tails of the small stop levers 4! and h?, which, 
whenat rest, limit the upward movementof the swinging 
arc, and thus control the full movement of the pallet in 
the guide. Supposing, then, a wide character, such as an 
‘“*m” is to be written, the ‘‘m” key being depressed 
will depress all three of the inner spacing frames at the 
front ends, which of course elevates their tail-pieces 
projecting beyond the fulcrum in a corresponding 
degree. ‘The tail-piece of the second spacing frame 
rocks the escapement C, and those of the third and 
fourth frames press on the lower ends of, and thus 
displace the stop levers A! und h?, allowing the swing- 


- ing arc to rise and carry the movable pallet to the top 


of its guide, where it occupies a position four teeth 
higher on the escapement wheel. The pressure being 
removed from the her the escapement flies back and 
the wheel revolves four teeth. In writing a medium 
width character, such as an ‘‘e,” the ‘‘e” key being 
depressed will only carry down the second pa 
third spacing frames, the fourth one being notched 
at that point so that it does not touch. This leaves 
the stop lever h* in its normal position, and limits the 
rise of the swinging arc to three teeth of the wheel. 
Finally in writing a narrow character such as an 
**i,” both the third and fourth frames are notched 
beneath the key lever, thus leaving both the stop 
levers h' and h? in position, which limits the rise of 
the swinging arc to two teeth on the wheel, which on the 
return of the escapement revolves the distance of two 
teeth only. It will be seen, then, that by this simple 
device the movement of the paper carriage is governed 
according to the width of the character written, and 
whereas, in other type-writers, all the characters, 
whether broad or narrow, have to go into the same 
space (which results in the ‘‘m’s” and ‘‘w’s” bein 
squeezed together, and the ‘‘i’s” and ‘‘l’s” sprea 
out, in this machine the spacing is practically perfect. 

In concluding we may add vhat the machine illus- 
trated has thirty-two keys with which ninety-six 
characters can be struck. Mr. Maskelyne lays, we 
may add, great stress on the absence of an inking 
ribbon in his machine, claiming that the use of this 
device necessitates much heavier manipulation of the 
keys ; he also claims that his machine has most of the 
yood features of previous machines, in addition to its 
own special advantages, amongst which is its almost 
noiseless action. 





THE FRENCH NAVY.-—No. X. 
THE ‘‘ ACHERON,” 

Tuer Achéron is an armoured gunboat of the first- 
class and is the type of a group of four vessels, the 
dimensions of which are identical; they are the 
Cocyta, Phlégéton, and Styx. The following are some 
of the leading particulars of these ships : 


Date of launchin iA ast ~ 1885 
Material ... ee Ads bss a Steel 
Length bss 180 ft. 5 in. 
Beam _... +e +e ner Ee. Be se Cig 
Draught of water aft... ai oad ct TS De 
Displacement ..,. ses sey 1640 tons 





THE FRENCH ARMOURED CRUISER 


“ ACHERON.” 



































10038 A 
Power 1700 h.p. 
Speed sm mn 13 knots 
Number of screws nes 2 
Thickness of armour belt... 9.45 in 
vs turret armour ... TeSl ss 
armoured deck... 137... 


Number of crew ae ee ne 101 


The armament of the Achéron and her sister ships, 
consists of one 27-cent. (10.63-in.) gun; three 10-cent. 
(3.94-in.) ; two quick-firing, and four revolving guns; 
they carry no torpedoes ; the 27-cent. gun is mounted 
in a barbette turret. The Achéron is built wholly of 
steel, and like the majority of armoured ships in the 
French Navy is propelled by twin screws, The 
Phlégéton and the Styx are not yet completed. 





COAST DEFENCES. 
To THE Eprror OF ENGINEERING’ 

Srr,—The following has recently been published in the 

Times : 
** Paris, November 22. 

“The Comte de Douville-Maillefeu to-day introduced 
in the Chamber a Bill for the better organisation of the 
coast defences. It provides among other things for the 
construction of new forts at sea, to serve as outlying de- 
fences for Cherbourg and Bonifacio.” 


Some interesting questions concerning international 
rights are raised by this proposition. 

1. The territorial waters of any country being restricted 
to three miles seaward from existing low-water mark, is 
it permissible for any nation to build sea forts outside 
the limits ? 

2. Can the territorial waters of another nation be legiti- 
mately encroached upon by the construction of sea forts 
that sweep such waters with their fire ? 

3. Does the construction of a sea fort or other structure, 
say a breakwater, increase the limit of territorial waters? 

The reply to (1) should be known to all concerned. 
In the instances cited in the Times paragraph, it may or 
it may not be intended to place the forts outside the 
three-mile limit, but the former is the more probable, 
especially as regards Cherbourg. 

n ‘Submarine Mines and Connie” published last 
year by ENGINEERING, Cherbourg was mentioned as an 
example of an important town and dockyard much ex- 
posed to attack by bombardment. We there find: ‘‘The 
naval yard, docks, and basins, cover an area of 1400 by 
900 yards, and the breakwater on which themost advanced 
forts are at present situated, is only 1900 yards to the front. 
Assuming that the artillery mounted in these forts possess 
a battering range of 3000 yards, it is evident that the 
vessels of a foe can lie outside this range and destroy the 
mee pets by deliberate bombardment.” As the range at 
which such bombardment is possible increases year by 
year more than the battering range of guns, the tempta- 
tion must be great to place the proposed anti-bombard- 
— forts at Cherbourg outside the present territorial 
imit, 

The reply to (2), whatever it be, has an ‘important 
general bearing on the command of a strait, as at Boni- 
facio ; and the reply to (3) is likewise important, especially 
in these days when engineers, railway directors, and 
syndicates seriously examine into the possibilities of 
bridging the English Channel. 

Iam, Sir, your obedient servant, 
J. T. Bucknitt. 





SUBMARINE MINES. 
To THE Epitor oF ENGINEERING. 

Sir,—May I be permitted to offer a reply to the critique 
on my paper dealing with submarine mines, which 
appeared in ENGINEERING on the 14th and 28th ultimo. 
Lieut.-Colonel Bucknill—the author, curiously enough, of 
a damaging attack on our system of submarine mines 
from the technical point of view—totally fails to under- 
stand that the adoption on a large scale by the greatest 
maritime nation of the world, of a method of defence 
which has attained such success as it can claim only in 
the case of a power existing for a few years, and possess- 





ing no seaborne commerce, would necessarily be a leap 
in the dark. It does not occur to him, therefore, that 
mines are the only weapons which affect the channels of 
approach of the empire, and the vast and vital interests 
which they involve, that there is no analogy whatever 
between them and guns, quick-firing or otherwise, and 
that consequently it is irrational to imply that because I 
protest against any obstruction of the Thames in war, I 
might equally object to “‘pistols.” I am accused of 
“ forgetting the teaching of history ;” but history, as I 
read it, teaches that no harbour in these islands has been 
obstructed since the reign of Charles II., and that such 
obstruction was justified only by the fact that the ships 
which would have rendered it ridiculous were lying idle 
in port for want of funds to equip them. Since that 
unfortunate period I find that Great Britain has fought 
many long wars, through which she by no means uni- 
formly maintained her naval supremacy; yet no idea of 
any necessity for obstructing our channels appears to 
have presented itself to our forefathers. I entirely fail 
to realise the urgency now that ships are much less capable 
of coping with defences on shore than they used to be. 
Colonel Bucknill may have access to other historical 
sources in which he has discovered a ‘‘ Kaiser” of 
“* Prussia,” a personage I have not met with. He main- 
tains, however, that no obstruction is involved in unlimited 
Inining, and that a vessel of war has actually drifted 
across and steamed through a minefield without ‘‘ the 
smallest damage to the ship or her gear.” There is an 
accumulating amount of evidence pointing in an opposite 
direction, in spite of the fact that the chances of meeting 
with mine cables in time of peace are necessarily small. 
But this matter can easily be settled by the crucial ex- 
periment I suggested. Let a complete mine defence of 
the Mersey be id down, let the traffic be worked for a 
week under the conditions which mines entail, and let 
the merchants and shipowners of Liverpool give their 
verdict, remembering that free and open ports are—for 
the British Empire—even of greater necessity in war than 
in peace. Colonel Bucknill states that the questions I 
attempted to raise—the general policy of the employ- 
ment of submarine mines under varying conditions-— 
‘*have been authoritatively laid down by naval men ;” 
but he has unfortunately omitted to say when and where, 

For the rest I do not in the least complain of criticism 
which does not meet any of my arguments, and I only 
regret that your readers will probably never have an 
opportunity of seeing the original paper. In regard to 
two points only has Colonel Bucknill departed from the 
fairness we have a right to expect in controversy. I 
never ‘‘ delivered two lectures” to a selected and ‘‘ appre- 
ciative” audience, as the slightest inquiry would have 
elicited ; but having already written four papers on 
artillery and fortifications for the Royal Artillery Institu- 
tion, I simply added a fifth on submarine mines to com- 
-_ my subject. I object to the attempt to Dj a 

ice your readers at the outset by a misstatement. Again, 
to speak of General Abbott’s paper—inaccessibe to the 
public as is my answer—in which all expression of 
opinion in regard to the suitability of mines to the pur- 
poses of a great naval power is carefully avoided, as “a 
crushing reply” to me, 1s as manifestly preposterous as to 

uote an academical estimate put forward in the United 
States as having any bearing whatever on submarine 
mine expenditure in this country. 

In conclusion, I will only say again that I regard sul- 
marine mines as useful allies under certain circumstances 
and within fixed limits. As to the efficiency of our sys- 
tem I have expressed no opinion; but I am somewhat 
surprised to find that a writer, who a short time ago 
informed the world at large that ‘‘ our system is so intri- 
cate that success cannot possibly be secured with any cer- 
tainty,”* is now able to come forwards as its uncompro- 
mising champion. Some caution would seem to be 
required in the advocacy of a system so emphatically con- 
demned. I strongly hold that the employment of subma- 
rine mines on a large scale by the greatest naval and mer- 
cantile power of the age could only be justified after far 
more consideration, discussion from the naval point of 
view, and practical experiment, than have ever yet 
taken place. Meanwhile, in placing me alone in one 
scale-pan, vaguely piling authorities into the other, and 





* “Submarine Mines and Torpedoes,” The italics are 
mine, 
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eagerly asking your readers to observe how quickly the 
beam is kicked, Colonel Bucknill may perhaps prove to 
have omitted certain weights, which, in the opinion of 
the country, would tell heavily the other way. 


Tan, Sir, your, &e., 
December 6, 1890, G. S. CLARKE. 








MARINE ENGINEERING IN THE NAVY. 
To THE EDITOR OF ENGINEERING. 

Srr,—It is an axiom of imperial politics, no matter 
what problems have to be proved or disproved by the 
subtlety or reasonings of party leaders, that the safety of 
the empire depends upon our having a sufficient and 
an efficient fieet, as regards material equipment and 

rsonnel. We have, unfortunately, too great cause to 

lieve that we are not in a position to say, that the fleet 
is either sufficient or efficient in either of these points. 
In the matter of an insufficiency of officers and men, 
have nothing to say, it is a question which must be bravely 
faced by the naval authorities, and boldly remedied at 
once, as the position is becoming, daily as it were, of 
more pressing importance now that the new ships of the 
‘* Naval Defence Act” are coming to hand. 

In the matter of material and equipment, with your 

permission, I desire to make a few remarks, the vast 
importance of the matter being my excuse for thus 
trespassing upon your valuable space. 
_ Itis an old tale now! Nota week passes but one sees 
in the — that ‘‘such and such ship” has broken down 
on trial trip ; has displayed an extraordinary weakness of 
structure ; has not been able to go “‘full speed ” for fear 
of shaking to pieces; has so twisted and warped as to 
put propeller shafting out of line; has been made some 
2 ft. deeper in the water than was intended in the design; 
has the armament so placed and so weighty that she is a 
dangerous roller, even in a moderate sea, and is therefore 
utterly useless as a fighting machine; or is so unsea- 
worthy that stores and ammunition have to be sacrificed 
in a gale, and only the fear of knocking a hole in the 
flimsy sides and decks prevents the guns being sent to 
Davy Jones’ Locker, also to prevent or save the ship and 
crew going there instead. 

Some one is responsible for all the failures that have 
occurred on ‘“‘ trial trip,” where an attempt is made to get 
a power out of the engines and boilers, which are cramped 
into a space not too large for half the required power, the 
result being hot bearings, broken rods, &c., in the engine- 
room, and , deed tubes, scalding and even death in the 
stokeholds. It is a common source of wonder and 
astonishment to ‘‘outside engineers” who visit Her 
Majesty’s ships, the small spaces allotted to the intricate 
and powerful machinery. 

There is a tradition amongst Royal Naval engineers 
that the space required for the machinery was forgotten 
in the design of the first of the modern ships, and that 
spaces were filched from coal boxes, store-rooms, &c., to 
give them room, and there seems some truth in the tradi- 
tion, and that some similar plan is adopted to get ‘‘ some 
space ” for engines and boilers even to this day. 

Some one is responsible for the ships, which are not per- 
mitted to go at ‘full speed” for fear they shake them- 
selves to pieces ; for ships which have had frames and tie- 
bars, beams and stringers stuck about in all sorts of places, 
so that the already cramped engine and boiler rooms are 
made even worse than they were originally; in some 
cases these frames, &c., have to be taken down to permit 
of the examination and adjustment of machinery. 

Some one is responsible for the Vulcan being a ‘‘ band- 
box,” warping and twisting most dangerously with only 
half her mda on board, when she ought to be (taking 
into account her peculiar duties and mission) a peculiarly 
strong and efficient ship, able to keep the sea under any 
conditions, without risk or danger to herself or the fleet 
she is attached to. 

Some one is responsible for the structural weakness 
already shown in the Anson and Benbow, whereby the 
propeller shafting of these ships are more than 1 in. out 
of line at the stern bracket ; the timely discovery of this 
defect preventing, perhaps, a terrible disaster of the City 
of Paris type; as it was, it caused these ships to be hors 
de combat for at least a month. Some one is responsible 
for the failure of Warspite and Imperieuse, whose armour 
belt is some 2 ft. below the water level, the remedy em- 

loyed being a sacrifice of coal capacity, and therefore 
oss of general efficiency. - 

Some one is responsible for the weight and position of 
the armament of vessels of the Serpent class, whose 
‘*rolling and general liveliness” in a moderate sea has 
become a byword and reproach to these vessels amongst 
the officers and men of the fleet. These ships would be 
utterly useless in war-time, except as targets for the 
enemy’s shot, which could not be returned ; they would 
be simply death-traps and coffins to the gallant fellows 
who man them. 

Some one is responsible that the design and construc- 
tion of the Sandfly class is such that the public were 
alarmed with the account of the straits the crew of the 
Sandfly were in to save their ship and themselves, even 
while the horrors of the wreck of the Serpent were fresh 
in their minds. ; 

One might perhaps forgive those responsible for all 
this, were the lessons learnt which these failures should 
teach, and improvements to result from them, but it seems 
as though the same blunders of design, the same faults of 
construction were stereotyped and unalterable. Consis- 
tency is not even a merit that can be claimed by the 
authors of all these failures, for while the designs are de- 
clared unalterable in so far that engines and boilers are 
jammed down under a so-called protective steel deck. 
which has to form an impenetrable barrier to the engine 
designer, handica’ ping him in his attempts to attain the 
necessary indicated orse-power for the designed speed and 


| | strength of the # ype ey machinery. 





rendering engines and boiler-rooms terribly hot, the very 
cause of the failure is sacrificed to holes and apertures cut 
incontinently through the protective deck; cowls, which 
too often totter and lop about with every movement of the 
ship, seem designed to admit more water than air to the 
perspiring stokers ; it is astonishing how little care is 
taken to keep this bugbear of the engineer—the protec- 
tive deck—intact when it is a question of trying to 
remedy constructive or designed defects. 

Nor have these responsible people done much to hel 
the engine designer in his struggle with the ‘‘ weight” 
question. Water-tight doors and the gearing for work- 
ing them are as heavy now (and of the same pattern) as 
in the first of the old ironclads; shafting for steering gear 
is far too heavy, spindles of valves, telegraph, and hand 
shafting, and id gearing for all such, are far too solid 
and substantial, having as much metal in them as would 
permit of a substantial increase in the weight and 


The same old coaling scuttles are fitted in the decks, 
which cannot be made either air or water-tight, so that 
when the forced draught is used coal dust abounds on 
deck to the rage and disgust of commander and first 
lieutenant, or else, volumes of water find their way into 
the bilges carrying small coal and dust with it to the dis- 
may of the chief engineer and his distracted staff. 

‘oal bunkers are built to carry, say, tens of coal; this 
is however found to be too much for the safety of the ship, 


so ” is allowed off for stowage, the difference is the quan- 


tity the ship may carry ‘‘ in emergency,” then 40 or 50 
tons are taken off to give the ‘‘ legend quantity” or work- 
ing capacity of thebunkers. Funny, is it not? 

And so it goes on! Someone is responsible for all this ! 
Some one should ‘‘ be hung” for all this! But no one has 
been, no one is. We hear of no inquiry into all these 
failures, of no punishments, of no ‘‘stirring of the dr 
bones” in that valley of deathly sleepiness—the Ad- 
mniralty. And why? 

QUIEN SABE. 








WATER GAS. 
To THE EprTor oF ENGINEERING. 

Srr,—In your issue of November 28, I observe a letter 
from Mr. J. von Langer, in which he advocates the use of 
water gas in those of the Pittsburg furnaces hitherto 
worked with natural gas. _I believe it is a fact that ia all 
water gas plants the production of water gas proper is 
intermittent, and that to every 1000 ft. of water gas about 
3000 ft. of producer gas is made. If the producer gas is 
mixed with the water gas the heating power of the mix- 
ture would probably be reduced to that of Dowson gas. 
If itis not mixed with the water gas I should like to 
know what Mr. von Langer proposes to do with the 
2,400,000,000 ft. of producer gas which will accompany 
the production of 800,000,000 ft. of water gas ? 

‘ae I should imagine that a non-luminous-flame like 
that of water gas is not well adapted for use in puddling 
or mill furnaces. 

Yours faithfully, 
December 3, 1890. F. E. Ross. 





THE RAIYAN RESERVOIR. 
To THE EDITOR OF ENGINEERING. 

Srr,—In reading over your account of this work 
(September 19) it occurred to me that the Nile flow could 
be regulated to any reasonable extent by means of a 
barrage at some suitable point below the Victoria Nyanza, 
as from Mr. Stanley’s fee na of this lake a rise of 
a few metres would give it an area of nearly 40,000 square 
miles, or, say, 150 times as much as that of the proposed 
reservoir. 

Even allowing that half of this amount is ineffective 
owing to the great distance, it is evident that a rise of 
1 or 2 metres in the Victoria Lake would be more effec- 
tive than the Raiyan Reservoir, and when the proposed 
railway to the Victoria is made there would probably be 
no difficulty in executing the work. 

The checking of the rapid lowering of the Victoria and 
its detrimental effect on the river are matters not to be 
lost sight of in this respect. 

I remain, very truly yours, 
JostAH Harpine, M.I.C.E. 

Valparaiso, October 29, 1890. 





EXHAUST STEAM INJECTORS. 
To THE EpiTor OF ENGINEERING. 

Srr,—In the report of your last week’s issue of a paper 
on ‘‘ Injectors” read before the King’s College Engineering 
Society, the author, Mr. Inman, is credited with having 
made the statement that Messrs. Metcalf and Davies’ 
patent exhaust injector is the only one which utilises 
waste steam and injects against a pressure of 75 lb. 

This statement is so glaringly and obviously false that 
it is almost difficult to think that it was entirely uninten- 
tional, and being of course very prejudicial to us as manu- 
facturers of exhaust steam injectors, we trust you will 
kindly allow us the opportunity of publicly refuting it in 
your columns. 

Without presumption we think it must be well known 
to any one at all interested in injectors that we have for 
years made exhaust injectors that both utilise waste steam 
and inject against a pressure of 75 Ib. 

As a matter of fact we have injectors at work using ex- 
haust (waste) steam only and working regularly against 
90 lb. pressure. We also have special exhaust injectors on 
electric light engines working against 140 lb. pressure. 

The statement alluded to in the report of Mr. Inman’s 
paper is therefore obviously untrue, and if such a state- 
ment was made with the knowledge of the Exhaust In- 





jector Company the fact of its non-suppression cannot be 
considered very creditable to them. 
Yours truly, 
. G. BROOKE. 
St. Simon-street, Salford, December 10, 1890. 





LAUNCHES AND TRIAL TRIPS. 

On Thursday, the 27th ult., there was launched from 
the yard of the Tyne Iron Shipbuilding Company, 
Limited, of Willington Guap-en Tyne, a steel screw 
steamer built to the order of Messrs. Fisher, Renwick, 
and Co., of Newcastle, and of the following dimensions, 
viz.: Length, 180 ft. ; breadth, 28 ft. ; depth, 14 ft. 6 in. 
The engines, which are to be supplied by the North- 
Eastern Marine Engine Company, Limited, are of the 
pen Ag ge type, having cylinders 134 in., 224 in., 
and 36 in. in diameter by 27 in. stroke, and working at 
a pressure of 160 lb. On leaving the ways the vessel was 
named the Renwick. 





The Naval Construction and Armaments Company, 
Barrow, launched on November 29th a second - class 
cruiser named the Naiad, being the third launched from 
the same yard for the British Government. She is of the 
new ed of age cruisers, being 300 ft. long, 34 ft. 
beam, by 22 ft. 9in. moulded depth, having a displace- 
ment of 3400 tons on a mean draught of 16 ft. 6in. The 
propelling machinery consists of two sets of triple-expan- 
sion engines capable of developing 9000 indicated horse- 
power, steam being supplied by five boilers. The arma- 
ment of the ship consists of two 6-in. breechloading cen- 
tral pivot guns, six quick-firing 4.7-in. central pivot guns, 
eight quick-firing 6-pounder guns, one 3-pounder H«.tch- 
kiss, and four 5-barrel Nordenfelt guns. A 9-pounder gun 
for boat and field purposes is also secured on deck. In 
addition to these four torpedo tubes are fitted. 





There was launched on Saturday, October 29, from the 
yard of Messrs. Murdoch and Murray a finely-modelled 
steel twin-screw steamer of the following dimensions : 
Length, 195 ft.; breadth, 28 ft.; depth, moulded, 
20 ft. 2in. The vessel is intended for passenger and 
fruit trade between New York and South America. The 
engines, which are supplied by Messrs. Muir and Houston, 
are of the triple-expansion type, cylinders 14 in., 23 in., 
36 in. by 24 in. stroke, working at 160 lb. pressure. 





The official full-power trial of the composite gunboat 
Wrangler, 4, which has just been refitted at Sheerness at 
a cost of 4300/., took place at the mouth of the Thames 
on Monday. Engines and boilers worked well, and the 
results were satisfactory in every respect. The Wrangler 
has been ordered to proceed to Harwich to join the fleet 
protecting the North Sea fisheries. 


The Katoomba, 8, twin-screw cruiser, third-class, 
colonial defence ship, built and engined on the Tyne for 
service in Australian waters, and the first of her class 
sufficiently completed, had a most successful trial on 
Monday in the North Sea. She ran for eight hours with 
natural —- developing a mean horse-power of 4528, 
just above the maximum stipulated for from the con- 
tractors, Not the slightest hitch or mishap of any kind 
occurred during the run, but the tubes of the boilers were 
evidently enduring the utmost pressure they could bear 
without leaking. It is not intended to subject any of 
these Australian cruisers to forced draught trials. 








On Monday, the 1st inst., there was launched from the 
works of Messrs. T. R. Oswald and Co., Limited, a steel 
sailing ship named Speke, of the following dimensions : 
Length, 312 ft. ; breadth, 42 ft. 3 in. ; dent, 25 ft. 6 in. ; 
register tonnage about 2800, carrying a deadweight cargo 
of nearly 4400 tons. She has been built for Messrs. 
R. W. Leyland and Co., of Liverpool, and is the tenth 
vessel Messrs. Oswald have built for Messrs. Leyland. 








THE ASSOCIATION FOR THE EMPLOYMENT oF RESERVE 
So.tprers.—We learn from the National Association for 
the Employment of Reserve Soldiers that some 8000 men 
will during the next few months pass from military to 
civil life. Arrangements have been made to furnish those 
men who are of reliable character with a card giving on one 
side particulars of the individual’s character and qualifi- 
cations, and on the other the addresses of the branch offices 
of the Association. Men of good character will thus 
have an opportunity of registering their names without 
loss of time at the office of the Association in that part,of 
the country to which they are proceeding, and employers 
of labour will be able to obtain at the offices of the Asso- 
ciation men the employment of whom will be both to his 
own advantage and that of the country. The following isa 
list of the offices of the Association: Birmingham, Manches- 
ter-buildings, Cannon-street ; Bristol, Recruiting Office, 
Hotwells; Brighton, 1, Western-street; Cambridge, 
Orderly Room, 3rd Vol. Batt. Suffolk Regiment, Corn 
Exchange-street ; Chester, the Castle; Cork, Soldiers’ 
Home, Lower Glanmire-road ; Derby, 13, Full-street ; 
Dover, 157, Snargate-street; Dundee, the Barracks, 
Perth ; Glasgow, 36, Buccleuch-street ; Halifax, Drill 
Hall, Prescott-street; Hull, Londesboro’ Barracks ; 
Limerick, Staff House, Frederick-street ; Liverpool, 12, 
Trwell Chambers West, Union-street ; London, 12, Buck- 
ingham-street, Strand; Manchester, 55, Market-street ; 
Newcastle, the Barracks; Norwich, City Chambers, 
Prince of Wales’-road ; Nottingham, 32, Pelham-street ; 
Portsmouth, 22, Commercial-road, Landport; Reading, 
Royal Berkshire Volunteer Office, Friar-street ; Sheffield, 
Norfolk Drill Hall; Taunton, the Barracks; Worcester, 
the Avenue, the Cross, 
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NAVY: THE TWIN-SCREW ARMOURED GUNBOAT “ACHERON.” 
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THE PROSPECTS OF ELECTRIC 
ENGINEERING. 

Ir one-half of the provisional orders, for which 
notice has been given, are granted in the course of 
next year, there will be a busy time for the manu- 
facturers of electric appliances. There is scarcely 
any town of importance upon which somebody does 
not desire to confer the blessing of electric light, 
and the municipal officials have now to make up 
their minds whether they will undertake to lay 
down the necessary plant themselves, or whether 
they willallow a company to take the risk and the 
profit for the next forty-two years. This is a 
very awkward matter to decide, for while rate- 
payers are lavish of blame, they seldom ex- 
hibit much gratitude for any blesssings that 
may be secured for them by the action of their 
representatives. Consequently if an electric in- 
stallation should prove satisfactory and swell the 
public revenue, the result will be regarded as a 
matter of course by the general population, while 
those who use the light will make constant attempts 
to get the charges reduced. If, on the contrary, 
the service should be bad, or the accounts show a 
deficit, the local papers will teem with abuse of 
the Common Council for entering into an unknown 
business and wasting the town revenues. Should 
the authorities endeavour to avoid blame by stand- 
ing aside and allowing private enterprise to under- 
take the work, it by no means follows that they 
will escape reproach. If the company has the 
good fortune to pay substantial dividends to 
the shareholders, then the townspeople will 
grumble at the supineness of their council, and 
declare that an opportunity of relieving the 
rates has been wilfully thrown away. Probably 
there is some compensation, known to those who 
are in the inner ring, for all the abuse thrown at 


-| the head of a municipal dignitary, but to the out- 


sider his life appears like that of the unfortunate 
animal who reaps more kicks than halfpence, and 
the advent of the electric light promises to make 
his condition worse rather than better. 

The list that we publish below shows that in 


697 | most cases the municipalities are taking courage, 
g|and are seeking powers for themselves, or, at any 


rate, are making sufficient show in the matter to 
render it useless for any private companies to 
try. 

, are orders are sought by the local autho- 
rities in the following towns: Bromley (Kent), 
Croydon, Torquay, Chiswick, Stockport, Leaming- 
ton, Weston-super-Mare, Cardiff, Canterbury, 
Exeter, Scarborough, Hanley, Tynemouth, White- 
haven, Llanelly, Acton, Heckmondwike, Hertford, 
Kingston, Southend, Surbiton, Whitby, Harrogate, 
Tunbridge Wells, Torquay, South Shields. In 
the following towns local companies propose to 
undertake the lighting : Norwich, Exeter, Bishop’s 
Stortford, Ipswich, Weymouth, Woolwich, Wind- 
sor, Birmingham, Toxteth Park, Withington. The 
Brush Electrical Engineering Company, Limited, 
ask for powers in north London, Southwark, 
the City of London, and Poole. Messrs. Laing, 
Wharton, and Down apply for orders in Wey- 
bridge, Whitechapel, Hackney, and Shore- 





ditch. The Electric Installation and Maintenance 
Company in Maidstone and Leeds. The Electric 
Light and Power Supply Companies in Camberwell, 
Islington, Paddington, and Bayswater. The National 
Electric Supply Company in Preston and Leeds. 
The Midland Electric Light and Power Company 
in Leamington. The Yorkshire House-to-House 
Electricity Company in Leeds. The Stamford 
Hill, Tottenham, and Edmonton Electric Light and 
Power Supply Company in Hampstead and Wands- 
worth. Messrs. Latimer-Clarke, Muirhead, and 
Co. in St. Martin’s, W.C. The Provincial Electric 
Light and Power Supply Company in Aberystwith. 
The Westminster Electric Supply Corporation in 
North Westminster. The New Cadogan and Bel- 
gravia Electric Supply Company in St. Luke’s, 


°| Chelsea, and St. George’s, Hanover-square. 


It goes pretty much as a matter of course that the 
local authorities will obtain their provisional orders 
in all cases where they persevere in the attempt. It 
is to be hoped that the Board of Trade will bind 
them down pretty firmly, or else it is to be feared 
that in many instances the powers obtained will not 
be put into operation, or that their execution will 
be delayed as long as possible. If all the lighting 
stations set forth in the list were to be commenced 
in real earnest next autumn, the electric engineers, 
steam-engine builders, and boiler-makers would 
feel quite a rush of trade, and there would be 
achance of the former getting a fair profit on 
their goods. Up to the present, competition 
has been so keen that the building of dynamos 
has been anything but a lucrative business, the 
small profits that have been earned having been 
gained on accessories and not on the staple articles 
of manufacture. It is quite certain that within the 
next few years there will be a period of good trade 
in electrical circles, and whatever profits are made 
will be richly deserved. Ten years have passed in 
anxious study, heavy labour, and ill-requited out- 
lay, and it is quite time that the fruit began to 
appear. 

Not only have the manufacturers a pleasing pro- 
spect before them, if the local authorities can only 
be induced to persevere in their projects, but there 
is the promise of abundance of work for the consult- 
ing engineers, whose business it will to advise the 
corporations, and see that they get fair value for 
their money. The choice of a system for a town 
is a matter that will need careful investigation of 
the particular features of each place, and it is evi- 
dently one that different opinions may be held by 
very competent persons. The comprehensive paper 
“‘ On Electric Lighting Progress in London,” read 
last Wednesday before the Society of Arts by 
Mr. F. Bailey, emphasises how great is the diversity 
of practice in the metropolis, and even in ad- 
joining districts where similar conditions are 
to be found. For instance, the Kensington and 
Knightsbridge Electric Light Company, the West- 
minster Electric Supply Corporation, Limited, and 
the Notting Hill Eleztric Lighting Company, whose 
areas of supply together stretch from Westminster 
and Pimlico to Notting-hill, all work on the 
same system. The current is generated at 200 
volts, and is transmitted over the area by feeders 
to conductors on the three-wire system, the 
Crompton-Howell secondary batteries being em- 
ployed in the station, and in sub-stations, to act as 
regulators, and tu maintain the supply during the 
hours of minimum demand. Now in adjacent or 
contiguous districts there are to be found entirely 
different systems. On the south side of the 
Knightsbridge Company’s area is the Chelsea 
Electricity Supply Company, who generate their 
current at a pressure of 500 volts, and store it in 
accumulators in different parts of the area. These 
accumulators when charged are automatically re- 
grouped to give an electromotive force of 100 
volts, and the consumers are supplied from them. 
There is no direct communication between the 
generating station and the consumers’ wires. 
Further west, and supplying the two detached 
districts of North Kensington and West Brompton, 
comes the House-to-House Electric Light Supply 
Company. This company has adopted the Lowrie- 
Hall alternating current transformer system, with 
2000 voltson the mains. Thegreater part of the areas 
mentioned are covered with West-End residences, 
intersected by streets of shops, and the areas of 
the three companies, who have adopted the same 
system, differ in character as much among them- 
selves as they do from the areas of theirneighbours. 
Again, to the London Electric Supply Corporation, 
Limited, have been allotted in the West-End the 
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arishes of St. James’s, St. George’s, Chelsea, St. 
rgaret’s, and St. John’s, its district overlapping 
those of several other companies. While working 
side by side with the direct current supply com- 
panies it uses a totally different system. The 
current is generated at Deptford at a high voltage 
and is brought up to transformer stations, where it 
is reduced to 2400 volts and delivered into the 
street mains, to be again transformed on the con- 
sumers’ premises to 100 volts. The Metropolitan 
Electric Supply Company, which has a mixed dis- 
trict, partly commercial and partly residential, uses 
mainly the transformer system, but keeps its initial 
pressure down to 1000 volts. 

If we turn from the systems to the manner 
of laying the mains we find quite as_ great 
diversity of practice, and even less to account 
for it. The three companies first named use 
mostly cement or stone culverts with naked 
conductors strained in them. The House-to- 
House Company lay cast-iron pipes into which 
insulated cables are drawn. The St. James’s and 
Pall Mall Electric Lighting Company use bare 
copper strips, on the three-wire system, in a cast- 
iron trough or culvert under the pavement, the 
strips being carried on porcelain bridges. The 
London Electric Supply Corporation, which has by 
far the largest district of any, stretching from Green- 
wich to Lambeth on the south side of the river, with 
a considerable portion of the West-End at the north 
side, and a part of central and north London, follow 
various plans, but the one most in evidence just 
now consists in laying a cable, sheathed with two 
layers of steel strips, under the pavement. This 
cable is not protected by pipes or conduits, but is 
sufficiently strong to withstand almost any ill-usage 
that it can possibly meet with. It is just con- 
ceivable that an unluckly blow with a pick might 
pierce it, but, on the other hand, a man might 
easily spend twenty minutes in endeavouring to 
accomplish this result, and fail. The cable carries 
both conductors arranged concentrically, and_ if 
pierced would most likely short-circuit itself. The 
Chelsea Company use Callender’s bitumen conduits 
exclusively, andthe Whitehall station of the Metro- 
politan Company has its mains laid in a similar 
way, while the other stations of the same company 
have vulcanised rubber cable drawn into cast-iron 
nipes. 

. Pantin the verdict of experience these various 
methods of arriving at the same end are evidences 
of a healthy rivalry, and show how much thought 
and ingenuity is being applied to the question of 
electric lighting. The man who undertakes to lay 
mains in the congested state of underground London 
need to have plenty of resources at his fingers’ 
ends if he is to make much ome and whatever 
system he employs he will have to abandon it 
at times for some other expedient. In a country 
place the laying of mains will be quite easy, but 
the selection of the proper system will be a matter 
calling for the greatest consideration. It is so dif- 
ficult to predict what class of people will become 
consumers. The large shops, hotels, music halls, 
and theatres may be counted upon as outlets for 
the electric light, but will the average householder 
pay the enhanced price as compared with gas? If 
he will not all the lighting will be in a small area 
in the centre of the town, while if, on the contrary, 
private residences should take the light, they will 
be widely scattered and entirely different conditions 
will prevail. 

In spite, however, of all the difficulties that have 
been encountered, and of all the differences of 
opinion as to what are the best means to adopt, 
very substantial progress has been made in Lon- 
don, and next winter will see the whole of its finest 
streets and quarters laid with mains and supplied 
with current. Itis possible that it will not have, 
in proportion to its size, so extensive a network as 
some American cities, but it will far excel them in the 
way in which the work has been done. Mr. Bailey 
estimates that on the various public supply systems 
of the metropolis there are lamps equivalent to 
176,860 lamps of 8-candle power, each requiring 
32 watts, and that 4000 lamps a week are being 
added, with the prospect of a more rapid increase. 
The private lighting amounts to 80,000 lamps, 
making a total of 256,860, or rather more than a 
quarter of a million. 

Outside London there is comparatively little 
public electric lighting, although small companies 
have been started in various places. It looks, 


however, as if numerous enterprises would be esta- 
blished shortly, and in the mean time it will be 





the direct interest of all who hope to take part in 
their execution, to do all in their power to pro- 
mote the scheme of the Electrical Trades Section 
of the London Chamber of Commerce, for the ex- 
change of statistical information. The Town 
Councils will not only want to know what the plant 
will cost, but also what the working expenses and 
the returns will be. Information on these subjects 
is, of course, scarce, and what little there is has 
been jealously guarded, the advocates of each 
system being afraid to show their hands until they 
knew what their rivals were doing. The reality 
has generally fallen so far below the promises of the 
promoters, especially in the matter of coal con- 
sumption, that it needs a good deal of moral 
courage to lay it bare. Of course it will have to 
come out, for full accounts must be rendered to the 
Board of Trade, and it will be an immense advan- 
tage to all concerned if the knowledge is made public 
as soon as it isobtained. The towns are sure to hang 
back until they can gain some certain grounds to pro- 
ceed upon, and thus the progress of the industry 
will be delayed. Without going the full length of dis- 
closing the financial results of the working, engi- 
neers may give a great deal of useful information. 
A mild example of this is furnished in Mr. Bailey’s 
paper, where he states that the St. James’s Com- 
pany has sometimes as many as 57 per cent. of all 
the lamps on the system alight at one time, while 
in the House-to-House Company this percentage 
does not exceed 42. Similar information has been 
mee with regard to other stations in connection with 
oad diagrams. There are many other points about 
which we should like to have information, such as 
the costof supervision, the coal consumed in banking 
fires and raising steam, the return got from batteries, 
the average efficiency of various types of trans- 
formers, and the like. Now that the ‘‘ electrical 
trades” have moved in the matter there is hope 
of more candour being exercised. 

The application for provisional orders generally 
contain a paragraph giving the local authorities 
power to enter into contracts with other persons for 
the erection of plant and for the supply of current. 
It looks as if there were an intention of driving a 
very hard bargain, if manufacturers and others can 
be found to enter into it. The average councillor 
would be hugely delighted if he could enter into 
a contract that reserved the bulk of the profit for the 
town, while it transferred the risk to some one else. 
With a system of mains laid with money borrowed 
at 3 per cent., and supplied with current at a very 
cheap price from a station filled with machinery 
belonging to a private contractor, the authorities 
would be in an exceedingly safe position, and could 
play the middleman with a vengeance. It remains 
to be seen if they can find any one simple enough 
to enter into such a scheme. 





THE MINERAL RICHES OF VIOTORIA. 

VictortA produces more gold per square mile of 
territory than any of the other colonies. Since 
1840 this colony has been the most productive by a 
long way, and about this point we may appropriately 
refer the reader to a Table on the next page showing 
theproduction in the various colonies from 1840, and 
which we take from an interesting work on Australian 
mining issued by the Australian Mining Standard. 
Queensland ten years older as a British settlement 
and greater in extent, although it has not been a 
gold- producing country for so many years as 
either Victoria or New South Wales, is also rich 
with gold and stands at the top of the list for pro- 
duction in some recent years. The settlement 
of Victoria dates from 1834, when it was a part of 
New South Wales; but later it became a separate 
colony. Gold was discovered in 1851. The story 
of the first years of mining read almost like some 
romance, fortunes being made with such rapidity 
and men rushing to the goldfields with such eager- 
ness and greed that, for the want of harvestmen, a 
famine was threatened. As it was cabbages fetched 
20s. each, fowls 15s., eggs 1s. each, and butter 5s. 
per pound. The story too is not without its 
savagery. Crime was rampant, but the authorities 
early stepped in to regulate matters. The Govern- 
ment too have most commendably assisted the 
miners in their work, and as a result Victoria, by 
virtue of her mineral wealth, ranks among the most 
prosperous of the colonies. There is an extensive 
Government department under a Secretary of 
Mines ; subsidies are given for prospecting ; geo- 
logical surveys are officially made, and most valuable 
reports on boring, and on the machinery employed in 





mines, as well as on the statistical position of the 
industry, are prepared yearly and issued by Govern- 
ment authority. That for 1889, for instance, 
extends to 168 pages and contains many plans of 
engines, drills, and machinery generally. 

Since the commencing of mining in the colony, 
16,703 leases for gold mining have been granted, 
the area given being 321,167 acres, while there are 
now in force 1561 leases comprising an area of 34,692 
acres. Besides these 73 leases, covering an area 
of 14,804 acres, were given for working private pro- 
perty. Recently the prospects in Gippsland have 
induced many gold hunters to go thither, and 8085 
acres are being worked in that district. Ballarat, 
one of the most productive districts in the colony, 
comes next with 6548 acres for which leases are in 
operation. Sandhurst and Maryborough have 
slightly over 5000 acres each. As tothe ground 
covered by other leases, it is interesting to note that 
tin and tin ores show the largest increase recently. 
The following give the details : 


Area of Land Leased for Mining in Victoria. 


acres. 

Gold 34,692 
Silver .. co 492 
Silver and lead 519 
Antimony 281 
Tin 5,236 
Coal ae 9,188 
Copper .. 450 
Iron es es ae 319 
Iron, silver, and lead 459 
Lead... ee ae 449 
Lead, copper, and coal 232 
Lignite and brown coal 414 
Porphyry oe eo 104 
Slate .. ee ee 546 
Total*.. 53,683 

Leases* 1,700 


* Bismuth, 98 acres; alumina, 13 acres ; torquoise, 130 acres; 
—" 30 acres; and one or two others are included in the 

Gold occurs in quartz veins as well as alluvial 
workings. Indeed it is asserted that two-thirds of the 
area of the colony are occupied by gold-bearing rocks. 
The record of gold nuggets found in Victoria is one 
of the most interesting features of the history of 
mining. Their weights range up to 3000 oz. The 
most valuable nugget in the world—known as the 
‘* Welcome Stranger’”—was discovered by two pud- 
dlers in 1869 in the neighbourhood of Dunolly in 
gravelly loam, resting on clay and barely covered 
with earth. It was in the rut made by the puddlers’ 
cart that the treasure was first brought to view. 
Although it was roasted and pieces of gold de- 
tached and given to friends, it was found by the 
bankers that it weighed over 2268 oz., contained 
only 1-75th part of alloy, and its value to the Bank 
of England was 95341. Several other large nuggets 
—notably 114 0z. and 36 oz.—were found in the 
district. In Ballarat a nugget, which brought 
10,5001., was found at a depth of 180 ft. It con- 
tained 99.20 per cent. of pure gold and weighed 
2159 oz, Many others valued at over 50001. were 
found. 

Since the first five or six years of the winning of 
gold, the production has steadily declined. It is said 
that this is due to capital being transferred to silver 
mining and to the operation of that old Scotch 
proverb ‘‘ Burnt bairns dree’ th’ fire.” All promises 
as to gold mining throughout the world have not 
been fulfilled, and as a result investors, even 
speculators, arecharyabout committing themselves. 
Be the cause what it may, the fact of decreased 
production is undoubted. Since 1856, when pro- 
duction reached its highest point—3,053,744 oz. 
-—the total has steadily declined, last year’s aggre- 
gate being 614,838 oz., a decrease of 10,187 oz., as 
compared with the yield in 1888. The various dis- 
tricts contributed in the following order: Ballarat, 
215,664 oz. ; Sandhurst, 141,521 oz. ; Maryborough, 
79,400 oz. ; Castlemaine, 63,934 0z.; Beechworth, 
54,393 oz.; Gippsland, 43,1030z.; Ararat 19,822 oz.; 
Ballarat and Maryborough alone show increases on 
the previous year. Before giving the production of 
gold, it may be noted that up to the end of 1889 
the number of auriferous reefs discovered was 3848, 
The estimated area of ground worked upon in con- 
nection with alluvial and quartz mining in 1889 was 
326} square miles, 1} more than in the preceding 
year. The decline in output of gold has been so 
very gradual that we will only give the output in 
each fifth year : 

Yield of Gold in Victoria. 


gBRI 212,899 
Metso ke a eh Ka oa © 2 
PMS com 4 eel oe hoe <a: ee 
WEEE. 2. ina Rie 6 Geet eave ee Vc Oe 
eo 1,368,942 
10-3. ee 963,760 
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PRODUCTION OF MINERALS FROM ALL THE AUSTRALIAN COLONIES IN FIFTY YEARS. 












































| . | | | } | | 
| Silver, Lead, . ; wise 
ee : | . : Ponsa Coal, Shale, | Miscella- |. | Kauri Manga- | 
Name of Colony. | Gold. Copper. | Tin. | Antimony. = Tron. and Lignite. Hagia Bismuth. | prema Chrome. nese. | Total. 

| d & £ £ £ £ £ £ & {| 4 £ £ £ 
Victoria .. ee us ..! 225,128,056 191,107 670,183 169,452 89,089 12,540 25,591 | 80,000 i ae ae 226,366,018 
New South Wales Pe we 37,614,887 5,645,027 | 8,925,543 73,501 4,926,653 307,516 24,021,608 47,531 35,835 | Pe ee ee 8,598,111 
ueensland ae 1,954,300 3,700,000 25,971 420,132 sis 1,056,283 | vi Sh ty Dane se os 31,049,811 
uth Australia*.. eel 1,542,000 19,625,000 8,400 ar 223,000 ee ee 26,739 ve ae | 28,615 21,453,754 
est ” ’ 12,000 | oe 20,000 e ee | ee oe oe aa es 227,000 
New Zealand oe «| 45,852,181 17,903 | i 24,560 125,000 a 3,185,000 | 61,000 sa 4,987,400 37,367 | 49,100 54,139,511 
Tasmania .. .. «. «| — 2,400,000 = | 4,750,000 we 3,000 ae 7,000 | 4,000 ee a x x 7,164,000 
Grand totals.. ++| 336,425,249 | 27,445,837 | 18,054,126 293,484 5,806,884 320,056 28,295,482 | 192,531 62,574 | 4,987,400 , 37,367 | 77,715 | 421,998,205 











0Z. 


(ssl .. oe ee ee ee ee a 833,378 
1886 .. pe oe ee ee ee ee 665,196 
1888 .. oe ee ee ee ee es 625,026 
1889 .. 


Total :. °. 66,282,014 oz. "925,158,056 value. 

Since the above was written, reports have been received from 
the colony stating that the yield for the first half of 1890, was 
286,492 oz., indicating a continued decline. 

Between 1864 and 1889 the quartz from reefs 
crushed totalled 24,853,710 tons, yielding an ave- | 
rage of 10 dwt. 10.12 grs. perton. The average yield | 
of gold per ton of quartz crushed hasnot varied much 
during the past ten years, from 8 dwt. 18.2 grs. per 
ton in 1881 to 10 dwt. 1.28 grs. in 1885. Last year 
the average was 9 dwt. 19.19 grs. The richest gold 
is now found in Gippsland, whither, as already indi- 
cated, there has been a large pilgrimage. The 
average of the past four years has been over 18 dwt. 
of gold per ton of quartz crushed. The cost of 
crushing throughout the colony varied from 4s. to 
20s. per ton. 

The Melbourne branch of the Royal Mint got 
623,801? oz. of rough gold last year, while 70,281 oz. 
were exported, principally to Bombay. In addi- 
tion gold specie valued at 1,982,1501. was ex- 
ported. 

As to the machinery and men employed in the 
winning of this gold some details may be interesting. 
At the close of last year the estimated value of the 
whole of the machinery used in connection with 
alluvial and quartz mining was 1,845,862/.—alluvial, 
261,562. ; quartz, 1,584,3001.—which was 77391. 
more than the amount recorded for the year 1888. 
In quartz mining 926 steam engines are employed, 
and 197 in alluvial, making a total of 1123 engines, 
whose aggregate horse-power amounts to 26,680. 
In alluvial mines there are 173 stamp heads, 
113 steam puddling machines, 340 horse puddling 
machines, 104 whims, 88 whips or pulleys, 10,959 
sluices, toms and sluice boxes, 29 hydraulic hoses, 
272 pumps, 123 water-wheels, 59 quicksilver and 
compound cradles, &c. In quartz mines there are 
in use 80 crushing machines driven by other than 
hand power, 5962 stamp heads, 51 buddles, 24 
water-power machines (washing, &c.) 1 diamond 
drill, 196 other boring machines, 162 concentrating 
tables, 73 amalgamating barrels and the requi- 
site number of whims, whips, pans, &c. The 
number of men engaged mining for gold in Victoria 
at the beginning of the year was 24,047, of whom 
20,668 were Europeans, and 3379 Chinese, a de- 
crease on the previous year’s total of 705 Europeans 
and 390 Chinese on the mean number in 1888. The 
wages of the miners vary from 2/. to 2l. 10s. per 
week of six days (eight hours). General managers 
receive from 3l. to 8l. and 101. in one case ; legal 





managers, 10s. to 5/. ; mining manager, 2/. to 101. 
per week. The highest wages are, as a rule, got in 
the Ballarat district, although for workmen the new | 
field of Gippsland pays better ; 21. 10s. for miners, | 
from 21. to 21. 10s. for surfacemen, 11. 5s. to 21. for 

boys. The cost of living, of course, makes a great’ 
difference in the value of wages paid. The average | 
value of gold produced per miner shows fluctua. | 
tions. In the ten years 1860-70 the variation was 

from 671. to 871., but in 1868 it was as high as 1041. | 
In the next decade the fluctuations were from 81I. | 
in the first year (1870) to 1041. in 1875, and from | 
that there was a decline to 761. in 1879. In 1885) 
the figure was as high as 108/., and last year it was 
1011. Theexplosive used in gold mining in 1889 
weighed about 125 tons. Dynamite and nitro- 
glycerine compounds totalled over 71 tons. 

Before departing from the subject of gold 
mining, which we have treated at considerable 
length, as it is distinctly the most important of the | 
Victorian products, representing a preponderating 
proportion of the output, it may be noted that’ 
during the year 1889 Victorian mines declared divi- | 





* Including northern territory, approximate, 


dends amounting to 526,7491., being 1468/. more | 494 miners, 254 of whom were engaged in eoal 
than in 1888. Ballarat heads the list with 220,942I., | mines. ‘This indicates the relative importance of the 
Sandhurst second with 127,1201. |goldmining industry. Deaths and injuries by 
Although several discoveries of silver ore have | accidents in all mines are on the decrease. Last 
been made at various times in this colony, none of | year there were 96 accidents, resulting in 34 deaths 
them, according to the Secretary of Mines, has|and injuriesto 69 men. The rate is 1.38 killed to 
been of sufficient importance to lead to the invest- | 1000 employed and 2.80 injured to 1000 employed. 
ment of any large amount of capital in their deve- | The average number of men employed in all mines 
lopment. Fairly good prospects have been obtained | during the past sixteen years, including gold work- 
at intervals in the St. Arnaud Division, but up to| ings, totalled 34,253, and in 1889 the total was 
the present these have not led to the opening up of | 24,577. The average number of accidents per 
a payable lode. In the locality referred to there | annum is 157.6, last year 96. The average number 
are 25 men employed mining for silver. Several killed, 53.4; injured, 119.8. ‘This gives a rate of 
mineral leases were taken up in the Killawara/ 1.56 deaths per 1000 employed and 3.49 injured 
Ranges, about eight miles from Wangaratta, one | per 1000. The past five years have had lower rates 
of which was worked for a time, but as an assay | per mille. Falls of earth and rock cause nearly 
of the ore only gave a return of 7 grains of silver | half the accidents, while explosions resulted last 
and 2 grains of gold to the ton, operations were | year in five men’s deaths and injuries to eight 
discontinued. During the year 28,629 oz. of silver | others. The workmen in the colonies as in this 
were extracted from gold at the Melbourne Branch country have recognised the advantages of com- 
of the Royal Mint, and there was sold from the | bination ; but they show discretion in preferring 
Mint 16,308 oz. The total quantity of silver ex- | the benefit system to what is here regarded as the 
tracted from 1851 to 1889 inclusive, is estimated at | new unionism. The Amalgamated Miners’ Asso- 
418,645 oz., which at 4s. per oz. makes the value | ciation of Australia have in Victoria 8218 benefit 
83,7291. |members, and last year paid in death allowances 
Coal has not hitherto been found in any notable | 19411. 17s. 9d.; to persons injured, 5902I. 11s. 4d.; 
quantity, but samples from Gippsland district in- | while 3291. 17s. 4d. additional was paid for surgical 
cline many to the belief that ‘‘ brown coal” may be| attendance and sick allowance, a total of 
got in that neighbourhood. The coal worked last | 81741. 6s. 5d. 
year only totalled 14,596 tons, valued at 10,991/.,| _To the excellent organisation of the Government 
and this is the largest amount raised in one year. |Mines Department we have already referred. 
The colonists had to import 785,315 tons valued at | There are fourteen mining inspectors, and these dur- 
753,0481. Only nineteen coal leases, representing | ing the year visited 1970 mines, and the total 
9188 acres were in force at the end of the year, |number of inspections made was 2464. Three 
the limited number being due to the fact that the | persons were prosecuted, a manager for neglecting 
land in the vicinity of the coal discoveries is held | to affix spring catches to the skids, an engine 
under an Act of Parliament of 1884, and as it stands | driver, through whose negligence a wire rope was 
leases for coal working cannot be granted for the | damaged, and a manager for driving an engine 
ground. Regulations are being made to overcome | Without a certificate. Several engine drivers were 
this difficulty, and as there are many applications cautioned for negligence, one had his certificate 
for the land for mining the future coal production | suspended for six months. Very extensive boring 
may be very much greater. jand prospecting operations have been carried out, 
Tin occurs in the district of Beechworth in the | followed by laboratory investigations, and these are 
beds of tributaries of the Yarra-Yarra, Thompson, | not without promise. Much attention has been 
and Latrobe, also at Taradale, Franklin, and | devoted particularly to the coal resources. Many 
Strathbogie. Recently important finds were re-| bores were put down at Gippsland and _ thin- 
ported from near Omeo, and a London company has | sliced samples from the cores examined micro- 
sent thither plant, &c., for the working of the|scopically, with the result that the whole of 
stanniferous ore. In the existing mines, affording | the thickness of 1000 ft. of sandstone and shale 
employment for 81 men, the production of tin last | Was found to be composed of volcanic materials, 
year was 108 tons, equal to 1112I. value. /Seemingly more or less continuously accumulated 
The other metals and minerals found in Victoria | with periods of quiescence as indicated by the 
do not bulk very largely, and it may therefore be | growth of such masses of vegetation as sufficed to 
sufficient to give the output in 1889, and the | form four seams of coal of from 1 ft. 3 in. to 4 ft. 
aggregate output since mining was commenced in | in thickness. Difficulties will be met with both as 
the colony, and this we do in tabular form. These | to the most economic mode of winning the coal and 


statistics are compiled from returns furnished by | placing it upon the market, as well as regards the 
holders of mineral leases : best methceds of using it. ‘‘The results of trials 


made,” to quote from a report on the subject, ‘‘have 
been so far encouraging as to justify some confi- 
dence that difficulties which might well be antici- 
pated in developing a new industry will be success- 





Metals and Minerals Mined in Victoria, 





1889, Total to 1889. 


























—— —__—__—— | fully overcome, and that so far as concerns domestic, 
Quantity. | Value. | Quantity. | Value. |and at least some industrial, if not all industrial 
= - a r uses, the colony may be able to more than supply 
Oe i. S ” 
Goid 614,838 .. | 56,282,014 |225,198,056 | 1t8 own wants. 
tons cwt. tons cwt. 
| Copper ore «of 2G @ 175 | 16,643 5 191,107 
ee ..| 108 18 | 1112 | 11,272 12 670,183 
Antimony ore ../ 4 10 | 157 | 22,189 11 | 169,462 THE SMITHFIELD CLUB SHOW. 
e » | 2 0 20 694 6 5,360 A h h th SaaDieial: Seal 
Iron aa heat 5 10 | 5 | 5,434 10 12,540 WALK t rough the agricultura imp ements 
Coal ++ s+] 6889 O* | 4648 sare 8 23,258 |now being exhibited at the annual Show of the 
ignite .. eal 32 2,333 | : . 7 
Flagging .. || 2603 18 | 723 | 521059 12 72'998 Smithfield Club at Islington, reveals the fact that 
Slate ++ «| 1912 16 | 283 | 6,912 16 8.929 | trade has been very satisfactory during the last 
year. Makers have evidently been too fully occu- 








* 8267 tons of coal, valued at 6448/., was also raised from private | pied in executing their orders to turn their atten- 
lands during 1889. tion to the designing of new implements and the 

We have stated that 24,047 miners worked in|improvement of old ones. It has long ceased 
gold mines in 1889; in other mines there were | tebe the custom to introduce important novelties 





700 


ENGINEERING. 





[Dec. 12, 1890. 











= 


at the Agricultural Hall, but hitherto there have 
always been a sufficient number of new features to be 
found to furnish interesting study for one afternoon. 
On this occasion, however, a very much shorter time 
would suffice to exhaust the Show, if the visitor knew 
exactly where to look for the features of novelty. 
For it must be understood that the total display is 
as large as ever, and that the quality of the ma- 
chines is as good, probably better, than it has ever 
been. Every year sees better material and better 
tools at the disposal of implement makers, while 
the adoption of improved systems of manufacture 
enables these advantages to be utilised fully. Even 
when little change occurs in design, mechanical 
science does not sit still ; the average engine of to- 
day is better than its fellow of six years ago, even 
if made from the same drawings. A few manufac- 
turers set a high standard of quality, and the 
others, unconsciously it may be, are ever seeking 
to attain to it. From the buyers’ point of view, 

erfection in detail, eliminating all chance of 

reakdown, and reducing wear and tear to its 
lowest possible amount, is of more advantage than 
the introduction of new designs. 

We wish we could assume that the prosperity of 
the so-called agricultural engineer meant the pro- 
sperity of the farmer also. For, although the 
past year has not been so bad as many that we can 
remember, yet prices of produce have been on 
too low a scale to allow of much money being 
made. Fortunately for themselves, many engineers 
who were once dependent on the agricultural classes, 
have now so extended the range of their trade that 
the price of wheat and stock has no longer the in- 
terest to them that it once had. They are now more 
interested in the extension of electric lighting, from 
which they have made far more money than have 
the electrical companies. On Monday a member of 
a leading firm said to us, ‘‘I am turning myself 
into an electrical engineer as fast as I can,” and 
there is no doubt that he is well advised in doing so. 
Already a heavy demand has set in from that direc- 
tion, and it is certain to grow rapidly in the next 
few years. 

The few novelties that appear at the Show can 
be very briefly described. Among the engines is 
the single-crank compound traction engine of 
Messrs. Burrell and Son that we illustrated last 
week. It is claimed for this engine that it gives all 
the advantages of a compound engine with the sim- 
plicity and ease of handling of a simple engine. The 
‘* Trusty ’’ engine of Messrs. Weyman and Co., of 
Guildford, is reniarkable for the fact that it can 
be worked either by gas or by light petroleum oil. 
The engine itself, which we hope to describe more 
in detail in an early issue, works on the Otto cycle. 
It has a tube ignition, while the gas, air, and ex- 
haust valves are worked by cams on a side shaft. 
As usual the opening of the gas valve is controlled 
by the governor, but in addition to this the working 
of the exhaust valve is also varied by the action of 
the governor. When no gas is admitted to the 
cylinder the exhaust valve is held open, and no 
compression takes place until a fresh charge is 
admitted. When running with oil, Hearson’s 
vaporiser is employed to prepare the combustible 
charge, which is a mixture of air and spirit. 
A part of the spirit supplies a small flame 
under the evaporator, into which the spirit 
flows each time the pressure is reduced by the 
engine taking a charge. The mixing is done ina 
subsidiary cylinder in which there is a weighted 
piston. This piston in its descent draws air and 
vapour into the cylinder, ready for use in the main 
cylinder. When the main piston makes its out- 
stroke it draws the charge out of the subsidiary 
cylinder, at the same time sucking up its piston. 
The descent of the latter piston under the influence 
of gravity draws in a fresh charge, ready to be 
delivered to the main cylinder. We are informed 
that the two horse-power (nomial) engine exhi- 
bited gives 5 horse-power when fed with gas and 
7$ with oil, Messrs. Ransomes, Sims, and 
Jefferies, Limited, of Ipswich, have a_newly- 
designed governor on one of their engines. There is 
nothing novel in its principle, but special care has 
been taken to enable the speed of the engine to be 
exactly adjusted to the required velocity. 

Messrs. John Fowler and Co., of Leeds, show 
one of Boulton and Maclaren’s wood-block driving 
wheels for traction engines, which we do not re- 
member to have seen at this Show before. These 
wheels are of great advantage on paved roads, 


giving a greatly increased adhesion, and _ lessening 
the shocks transmitted to the engine. 


The rim is 





of cast iron, and has a number of cells or compart- 
ments, 6 in. square, formed around it. In each 
cell is a block of wood, with the grain endwise, 
bedded upon a pliable pad, and held loosely in 
position by spring bolts. When the engine is 
moving, from three to five of these blocks rest in 
the roadway at one time, making a large surface in 
contact, and producing a quiet and easy tread. 

Among the implements in the body of the hall we 
noticed that Messrs. J. and F. Howard, of Bedford, 
show the Ladd hayand straw trusser in place of their 
own. This trusser took a prize at the Royal Agri- 
cultural Society’s contest, and was fully described 
by us at that time. Messrs. R. Hornsby and Sons, 
Limited, of Grantham, have some small improve- 
ments in detail in their sheaf-binding reaper, tend- 
ing to increase the certainty of action of the knotter 
and to reduce the draught. They also show a clearer, 
designed to separate the cut and standing portions 
of tangled crops. It is similar to the clearer we 
have already described on two previous occasions, * 
except that in place of the taper corrugated roller 
there is employed a taper rotating plate. It is 
claimed that the plate gets a better hold of the 
straw than the roller. It is driven from the 
opposite side of the machine by a pitch chain run- 
ning over guide pulleys. 

Among the implements in the galleries there are 
few novelties worthy of mention. The Harrison 
Manufacturing Company, of Stamford, show a new 
double action haymaker with the forks on the same 
shaft as the travelling wheels. The gear is very 
ingenious, On each rotating fork is a pinion gear- 
ing with two pinions, one on each side of it, ona 
sleeve. These pinions again engage with an inter- 
nally toothed wheel on another sleeve surrounding 
the first. Ifthe latter sleeve be connected to the 
frame and the first sleeve to the wheel the forks 
revolve in one direction. If this arrangement be 
reversed the forks revolve in the opposite direc- 
tion. There are no sliding keys in the machine, 
and its weight is exceedingly light. At the same 
stand is shown a light hoist—one of a series ranging 
from 3cwt. to 20cwt. The barrel is rotated by 
differential sun-and-planet gear, comprising four 
wheels. On the axis of the barrel are two wheels 
side by side, the outer one keyed to it and the 
inner one clutched to the frame. Beyond 
these the handle is loosely fitted to the shaft ; 
it is extended on the opposite side to which 
the power is applied and carries a crank-pin, 
on which run two pinions connected together 
and gearing into the two wheels already described. 
The wheels and pinions have an unequal number of 
teeth, and when the handle is rotated the barrel is 
slowly turned, raising the weight. The hoist is per- 
fectly self-sustaining, the weight being lowered 
either by turning the handle backwards or by 
unclutching one wheel from the frame, when the 
barrel can run. The gear is very small and light, 
and the hoist exceedingly handy. 

The Royal Agricultural Society has been endea- 
vouring for some years to encourage the production 
of potato planters, but hitherto makers have not 
been very successful in turning out a really 
satisfactory machine. A new one is now being 
exhibited by Mr. Arter, of Hillyfield Works, Bar- 
ham, Canterbury. It was tried practically in the 
spring and is said to have done very good work in 
the neighbourhood where it is being made. The 
machine is carried on four wheels. In the centre of 
its length is a coulter which opens a furrow for the 
reception of the seed. The potatoes are carried in 
a hopper, one side of which is formed by a rotating 
disc around which there are arranged a series of 
forks. By means of a cam these forks are alter- 
nately drawn back and allowed to spring suddenly 
forward. The forward motion takes place when 
they are in the hopper, the effect being to impale 
a potato on each fork. The rotation of the disc 
carries the potato out of the hopper, and the with- 
drawal of the fork allows it do drop into its proper 
place in the furrow. The disc is driven by change 
wheels, and its speed can be varied to alter the 
distance between the sets. 

Messrs. Andrew Handyside and Co., Limited, of 
Derby, have made an alteration in their pulpers 
which will increase the ease of working them. One 
side of the hopper is hinged at about one-third of 
its height, and when the charge of turnips sticks, 
as it often does, the loose side can be pressed 
inwards, releasing the turnips at the lower part of 
the hopper, and pressing down those that are above. 


* See ENGINEERING, vol. xlix., page 748, 











This is for disc pulpers; for barrel pulpers the 
arrangement is somewhat modified. 

It is pleasing to add that the prospects of the 
Show are good. There are plenty of visitors, and 
for the first two days there was neither rain nor 


fog. 








SCANDINAVIAN TELEPHONES. 

THe Scandinavian Peninsula has taken a leading 
position in the application of the telephone, and of 
late years both Sweden and Norway have developed 
the system to a remarkable degree. Companies 
have been started all over the country, and private 
lines are verynumerous, The following particulars 
as to Sweden are chiefly taken from a report made 
by Mr. F. Hay-Newton to the British Govern- 
ment. 

The first telephone company that commenced 
operating in Sweden was the Bell Company, estab- 
lished in 1880, the share capital of which was 
22,2201. This company worked the Bell patent, 
and was much handicapped by the heavy royalty, 
which necessitated the charging of a high subscrip- 
tion. The Allmiinna Telephone Company was 
then formed, being founded on improvements 
made by Mr. R. Ericson, who obtained a patent. 
The capital of this company was 33,330l., and 
the competition engendered resulted in a reduc- 
tion in the scale of subscriptions. At the begin- 
ning of this year the subscription for one appa- 
ratus was 61. 19s. per annum ; but where four or 
six apparatus were at work, with an automatic ex- 
changer, the charge for each was only 31. 6s. These 
two companies, after competing with each other for 
a few years, made arrangements for co-operating, 
so that subscribers of one company were put in a 
position to communicate with those of the other 
company upon payment of an extra fee of about 
13d. The Royal Telegraph Office next appeared 
in the field, laying down a line between Sweden 
and Gothenburg, and this was the beginning of 
what may prove a disastrous epoch for the private 
companies. At first the Allminna Company and 
the Government department entered into negotia- 
tions, but for some reason, of which we have no 
information, no agreement was arrived at. When, 
about February last, the negotiation fell through, 
the State Telegraph Office at once entered into 
active competition with the private companies, and 
commenced by cutting the rates ; having issued a 
circular inviting the public to become subscribers 
at a lower figure than that charged by the Allmiinna 
Company. The following is extracted from the 
advertisement giving conditions for subscribers 
offered by the Royal Telegraph Office at Stockholm. 
A yearly fee of 80 kroner (41. 8s. 10d.) for a double 
line not exceeding two kilometres, in addition to 
which the sum of 50 kroner, once for all, is to be 
paid for arranging the line. Yearly fee of 30 kroner 
for a branch line, when on the same property as 
the head apparatus. The subscribers have the 
right to communicate, free of charge, with all the 
subscribers of the telegraph office in Stockholm and 
surroundings. On payment of extra charge the 
subscribers are are placed in direct communication 
with the State telephones all over the kingdom. 
The charges for telephoning to Gothenburg at the 
Royal Telegraphic Oftice were given by Mr. Hay- 
Newton in January last as follows: ‘‘ For three 
minutes 50 dre (about 64d.), and 10 dre (about 1}d.), 
for every minute over and above.” In November, 
1888, there were 4493 appuratus at work ; in 1884 
there were 2288. 

In Gothenburg there were at the beginning of 
this year two sources of supply for telephonic pur- 
poses, the first being the Government Telephone 
Office and the second the General Telphone Asso- 
ciation. The Government office was originally the 
Bell Telephone Company, which was established in 
1881 with a capital of 11,111/. The Swedish 
Government appear to take up these matters with 
considerable spirit, and since it has taken over the 
Gothenburg branch the system has been greatly 
developed, the central office being directly con- 
nected with a number of outlying towns either by 
single or double lines. The yearly subscription 
for the use of the single lines by residents within 
two kilometres of the central office at Gothenburg 
is 80 kroner (41. 8s. 11d.) This includes erection 
and use of apparatus. Over two kilometres 
20 kroner (1l. 2s. 3d.) per kilometre is charged. 
The subscription is binding for five years. The 
terms for subscription for double lines within two 
kilometres are 80 kroner (4l. 8s, 11d.) per year, and 
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50 kroner (21. 15s. 7d.) for erecting the line. The 
total number of subscribers to the Government 
oftice at Gothenburg at the beginning of the year 
was about 1000. The central office, which is open 
day and night, gives employment to twenty-two 
operators, all females, who receive 50 kroner 
(21. 15s. 7d.) per month for 5} hoursaday. Phos- 
phor-bronze wires are used. 

The General Telephone Association of Gothen- 
burg was established in 1888, and is based on the 
co-operative system, each subscriber being a share- 
holder. The number of subscribers in January 
last was about 800. The annual subscription for 
residents within 2 kilometres of the central oftice 
is 60 kroner (3/. 6s. 8d.). ; the cost of the line and 
apparatus being 100 kroner (5l. 11s.). The share- 
holders have received no dividend, the profits 
having been applied to improving the line. The 
central office is open day and night, and gives 
employment to twenty-one female operators, who 
are paid 40 kroner (2l. 4s. 6d.) per month for six 
hours work, and 2 kroner 50 Ore (2s. 10d.) for 
attendance from 9 p.M.to7 A.M. Galvanised wire 
is used. 

In Norway the International Bell Company was 
the first to establish telephonic communication in 
Christiania in the year 1880; and in the following 
year the Telephone Association started in competi- 
tion, Atthe end of 1881 the former company had 
462 subscribers, whilst the Association had 224. 
These two companies continued in competition for 
four years, at the end of which time the Bell Com- 
pany had 995 apparatus and the Association 634 ; 
so there were in all 1629 subscribers. This compe- 
tition resulted in considerable inconvenience, the 
subscribers of one company being unable to com- 
municate with those of the other, unless a subscrip- 
tion were taken out for both companies. There 
were 230 persons or firms who had taken this step. 
The nuisance became so great that at last the 
municipality of Christiania interfered to the ex- 
tent of withholding permission for the erection 
of fresh lines unless some arrangement for the 
greater convenience of the public were made. The 
consequence was that at the beginning of 1886 
the two rival concerns were united under the 
style of the Christiania Telephone Company, 
the Bell Company’s property being valued at 83331., 
and that of the Telephone Association at 44441. 
The capital of the new company was 27,8901. 
The dividend of last year was 5 per cent., and the 
shares stand at 25 per cent. premium. The 
number of subscribers at the beginning of this year 
was 2133. Considerable advance has lately been 
made in establishing communication in neighbour- 
ing towns and villages. The telephone companies 
of Norway are subject to certain State regulations ; 
and they are allowed to work in connection with 
the State telegraph offices. There are State tele- 
phones in certain districts in Norway, but these 
are regarded as part of the telegraph system. 

The description of telephone generally used is 
the ordinary apparatus with magneto-electrical call 
bells. Relatively few apparatus of the electro- 
magnetic type, with which signals are given by 
battery current, are in use. The transmitters are 
generally on Blake’s and only a few on Ader’s 
system. The receiver is either a Bell (one pole) or 
a Siemeus (two pole) telephone. At the exchanges 
in Christiania the central apparatus consists of 
multiple switch-boards. 

The following particulars as to cost, &c.--—-which 
we take, in common with other details, from a 
report to the British Government made by Mr. T. 
Mitchell, of Christiania—will be of interest. The 
cost of a complete telephone comprising one trans- 
mitter and one receiver ranges, acccording to de- 
corative finish, between 41. for a magneto-electrical 
apparatus from the ‘‘Elektrisk Bureau” at Chris- 
tiania, or from Ericson at Stockholm, and 31. 2s. 3d. 
for Bell Blake’s apparatus from the Bell Telephone 
Manufacturing Company at Antwerp. The average 
cost of maintaining in working order a complete 
telephone (transmitter, receiver, and battery, or 
magneto-electrical call bells) is reckoned to be from 
16s. 8d. to 11. 2s. 3d. per annum. The wires used 
for the State telephone lines are all of silicious 
bronze, of a gauge mostly of 2 millimetres in dia- 
meter ; but in some cases 1.25 millimetres silicious 
bronze wire is used. The private companies use 
for exchanges Swedish iron wire of 22 millimetres 
diameter. At Christiania aérial cells, containing 27 
to 52 wires, are used in the vicinity of the central 
station. For inter-urban lines iron wire 3 milli- 
metres diameter is used on short distances, and 





silicious bronze from 1.5 to 2.5 millimetres in dia- 
meter on longerones. The average cost per annum 
to the companies for maintaining 1 kilometre of 
wires is calculated to be from 11s. 1d. to 16s. 8d. 
The State telephone wires are erected on the tele- 
graph poles on the revolving system, which has 
been effective in preventing induction. 

The average cost of poles varies according to the 
locality. The State pays for the best poles 25 ft. 
long, 6 in. in diameter at top, with 3 in. to 4 in. 
of heart, on an average 33s. 4d. per dozen. The 
Christiania Telephone Company pays for 25 ft. pine 
poles, 22s. 3d. ; 50 ft. poles, 77s. 9d. per dozen ; 
for fir poles, 25 ft., 24s. 6d. ; 50 ft., 94s. 6d. per 
dozen. The porcelain insulators for the State lines 
cost 63d. a piece, and the double insulators used by 
the private companies 2d. a piece. The cost of 
labour for erecting the State lines averages about 
89s. per kilometre ; the private companies estimate 
the cost of labour at 33s. 4d. along the roads ; on 
the houses it naturally varies very much, but the 
average is estimated at 27s. 9d. 

The Christiania Telephone Company make an 
annual charge for the first circle, about 14 kilo- 
metres from the central station, of 4/. 8s. 11d., and 
8s. 4d. additional for each 4 kilometre beyond. 

The telephone system is rapidly making progress 
in Norway, and is daily growing to be considered 
as a household necessity ; and the establishment of 
a telephone company is looked on as a public 
benefit, so that every encouragement is given by 
the landowners and municipal authorities in the 
matter of erecting poles and running wires over 
public and private grounds. 





YOKOHAMA HARBOUR. 

Arter considerable delay, the new harbour works 
at Yokohama have now been commenced, accord- 
ing toa design of which a general outline isannexed. 
It will be noticed that the chief features of the 





the large inlet or gulf called the Bay of Tokio, 
which is approximately 45 miles long by 5 to 10 
miles wide. Yokohama Bay is 25 miles from the 
mouth of the Bay of Tokio, and the ‘‘fetch” of 
the sea outside the proposed harbour is from 11 to 
15 miles. At present vessels anchor in the bay, in 
or about the ground to be occupied by the new 
breakwaters, and discharge and load their cargoes 
by lighters. Taking these circumstances into con- 
sideration we are bound to say the proposed design 
seems most peculiar. That a harbour or docks 
would be a great boon to the port cannot be 
doubted. Discharging and loading cargoes by 
lighters is a costly operation, necessitating as it 
does a double handling of the goods, and a design 
which would have provided means for berthing ves- 
sels alongside quays would have commended itself 
to engineer and merchant alike. And we should 
imagine that it would not have taxed the resources 
of a European engineer to any great extent to 
design a harbour which would, while providing 
quay room for all classes of vessel, at the same 
time have secured the small amount of shelter 
necessary in a bay which might almost be regarded 
as landlocked. And if the two desiderata could not 
have been combined, we should have thought the 
sensible plan would have been to have commenced 
with internal docks or wharves, which after all are 
the paying part of the affair, and left the anchorage 
till thenew quays had produced arevenue. Asa 
matter of fact we are informed it is only in very ex- 
ceptional storms that the anchorage in the bay is not 
perfectly secure and safe, not merely for the ocean- 
going vessels, but also for the smaller coasting 
craft. But the Japanese have a way of their own 
in many matters, and harbour engineering is evi- 
dently one of them. Perhaps the desire from which 
European engineers are not exempt, to make monu- 
mental works, regardless of expense, has obliterated 
the commercial aspect of the question, or perhaps 
the designers had not had previous experience in 





ya 
YOKOHAMA HARBOUR gt 


10.000 FEET. 





sz zx 





pa 
. 
- 






VSR 
i i 
oe 
/ X 
4 
2” A fathom 
Senate sa siete ge Ni 3 
— fathom. 
“mR m 
’ Sf ss Fath? 
< 
6 __LaNo(E sHone OF BAY) Il Mies. 








7% 





BREAKWATERS 
6 Rubble stone foundation 
and Concrete superstructure 
8 
9 
” oo 
8 F 
%s o9 lz 
> Car y é u 
~Q 4 e 
3 9 
4c SN k 
a bt _ ‘5 
*, / k 
a 
a .* Soundings in fathoms 
——_ 2:4 | 


be Z 


X 








0 
(seme 


design are two large protecting breakwaters, 
inclosing an area of somewhere about 1200 acres 
below high-water mark. These breakwaters are to 
consist of rubble stone mounds with a concrete 
superstructure below high-water mark. The in- 
ternal accommodation consists of an iron pier 
1500 ft. in length and a small basin (10 acres) 
forming what appears to be a sort of antechamber 
to a group of graving docks. Yokohama lies in a 
bay bearing its name, which again forms part of 





harbour or dock work. But whatever the reason, 
the result appears to be that the Japanese Govern- 
ment are going to waste a large sum of money. 
What the actual amount may be we cannot tell, but 
on most moderate computation the works before 
us cannot be carried out for less than half a million 
sterling. But faults of design do not appear to be 
the only ones which can be laid at the door of the 
authorities. It would evidently be much too com- 
monplace to proceed with the work in the ordinary 
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way, viz., to build the piers out from the shore, 
allowing the effect of the new works to be observed 
as they progressed, and so the Japanese wise men 
must begin outside and work inwards. This method 
of procedure, however, does not appear to be looked 
upon with favour by the mercantile community of 
Yokohama, as they recently held a meeting to pro- 
test. The entrance to the new harbour, as may be 
seen in our sketch, will be right in the middle of the 
anchorage, and a commencement has been made at 
the pier-heads by dumping down the rubble base, 
so that during the years the works will take to com- 
plete, the bay will be ornamented with two sunken 
reefs, ready to receive the unwary foreigner. The 
masters of vessels say the proposed entrance will 
be too narrow, so perhaps the authorities want 
them to give ocular demonstration by running 
their vessels on to the reefs occasionally. Possibly 
after a few wrecks have occurred the works will be 
abandoned or proceeded with in a more ordinary 
way, but whatever happens, it does not appear that 
the Government has been well advised. 








NOTES. 
GELATINOUS SECONDARY BATTERIES. 

Wiru the object of rendering accumulators more 
portable, Mr. P. Schoop, of the Oerliken Works, 
has adopted the plan of absorbing the electrolyte 
with silninies silica. With this object Mr. Schoop 
adds a small quantity of sodium silicate to the cell ; 
this is decomposed by the sulphuric acid, and the 
silica is liberated in the form of a translucent, firm, 
and elastic jelly, which is unattacked by sulphuric 
acid, or by the more powerful oxidising agents 
which come into existence during the charging. 
The jelly but slightly increases the resistance of the 
cell, though it somewhat diminishes its capacity 
in Watt hours. The best method to adopt in 
gelatinising a cell is to add to three volumes of sul- 
phuric acid, at a density of 1.25, one volume of 
sodium silicate at a density of 1.180, and leave the 
mixture to itself for twenty-four hours. At the 
end of that time the whole liquid is set to a jelly. 
In charging a cell a small quantity of liquid rises to 
the surface of the jelly, but this disappears again 
during the discharge. 


Tue Erte Raltroap. 
Shareholders in the Erie Railroad will learn with 
much regret that the vice-president of the company, 
Mr. S. M. Felton, has resigned the position he has 


occupied for several years, greatly to the benefit of | ; 


the railway, both as regards its organisation and 
financial position. It is difficult, in fact, to estimate 
the value of the reforms brought about by him ; 
economy of administration, efticiency in every 
department, and a marked increase in earnings, 
were the marked features of Mr. Felton’s adminis- 
tration, and his successor, whoever he may be, 
will find it difficult to take up the burden of control- 
ling a line that has been for so many years plunged 
in difficulties of every kind, but which is now 
beginning to occupy a sound and stable position. 


Mr. Felton, who is rather a first-class type of the |‘ 


first-class English, than the American railway general 
manager, is now president of the East Tennessee, 
Virginia, and Georgia Railway system known as 
the ‘‘ Erlanger” line, and comprising 2500 miles of 
line. This system includes six companies fused 
into one organisation ; they are the Kast Tennessee, 
Virginia, and Georgia; the Cincinnati, New Or- 
leans, and Texas Pacitic ; the Alabama and Great 
Southern ; the Minneapolis and Charleston ; the 
Knexville and Ohio ; and the Louisville Southern. 
Mr. Felton’s acceptance of this new position 
should be a matter of congratulation to the 
numerous holders of stock and bonds in this 
country, and the benefit he has conferred on the 
Erie Railroad during his administration will be a 
guarantee of improvements upon this large and 
important system. 


Cueap Tratns FoR LonDoN WoRKMEN. 

A Bill has been introduced into Parliament, and 
has been read a first time, to make better provision 
in London for workmen’s cheap trains. The Bill 
is backed by twelve members, and is under the 
charge of Mr. J. Theobald. In the preamble it is 


stated that having regard to the congested state of 
the population in the central and other parts of the 
administrative county of London, it is expedient to 
afford greater facilities for the residence of London 
working men in the outer suburbs. The new Bill 
may be said to be based on an Act passed in 1883, 
which required railway companies to provide proper 





and sufficient workmen’s trains at such fares and at 
such times between 6 P.M. and 8 a.M. as may ah 
to the Board of Trade to be reasonable. It is diffi- 
cult under this Act to ascertain who is to take the 
initiative, and particularly who is to go to the ex- 
pense and trouble of moving the Board of Trade, 
which is not quite so sensitive to the reasonability 
of workmen’s interests as they might be. Hence 
Mr. Theobald’s Bill, which makes it obligatory on 
every railway company having a terminus ‘‘in the 
administrative county of London” to issue by all 
workmen’s trains arriving a: that terminus before 
8 o’clock in the morning from any station within 
12 miles of the terminus, daily return tickets at 
fares not exceeding one halfpenny per mile or part 
ofa mile. Such tickets shall be available for the 
return journey by any train departing from the 
terminus after 5 p.m. on the day of issue and after 
12 noon on Saturdays. The Great Eastern Com- 
pany carry workmen to and from Liverpool-street 
and Enfield, nearly 22 miles, for 2d., and the Mid- 
land issue third-class season tickets to and from 
St. Pancras and Elstree, 24 miles, at 2/. 6s. for three 
months, which is about 6d. per day. 


SPEEDS OF Mittinc MacuHine CUrTTErs. 

In the discussion upon Mr. George Addy’s paper 
on ‘‘ Milling Cutters,” read at the recent meeting 
of the Institution of Mechanical Engineers (see 
page 543 of our issue of November 7), it will be 
remembered that Mr. George Richards, of Man- 
chester, made some remarks respecting the speed 
at which milling cutters were worked both in this 
country and America. In view of the attention 
drawn to this question the following Table will be 
of interest. It refers to the practice of an American 
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partial renewal of the Madras and Penang section 
cost 80,848/. Both these sums have been charged 
to the reserve fund, which still stood at the close 
of June, 1890, at 472,7141. The Tonquin and 
Hong-Kong section has also been partially renewed 
by the insertion of 67 nautical miles of new cable, 
and the operation is to be continued as opportuni- 
ties occur, until the whole is brought into good 
order. With a view to the improvement of its 
Indian service, the company has decided to dupli- 
cate the Madras and Penang cable, and a contract 
has been entered into with the Telegraph Construc- 
tion and Maintenance Company, Limited, for 
carrying out the work, which is expected to be com- 
pleted early in 1891. It may be interesting to 
recapitulate the charges made against the reserve 
fund for the renewal of cables, as well as for new 
cables, during the last 13 years. Rangoon and 
Penang cable, 1877, 156,7611.; Rangoon and 
Penang cable renewals, 1884, 1885, and 1887, 
21,1751. ; Hong-Kong and Manilla cable (portion 
of cost), 1880, 16,0721. ; Singapore and Batavia 
cable renewal, 1881, 64,3641. ; Java and Australian 
cables, partial renewals, 1884 and 1888, 41,7551. ; 
Singapore and Saigon cable renewals, 1884, 1885, 
1887, and 1888, 59,6771. ; Victoria and Tasmania 
duplicate cable, 1885, 31,1901. ; Penang and Singa- 
pore cable renewal, 1886, 53,245]. ; Hong-Kong 
and Saigon cable partial renewal, 1889, 15,4411. ; 
Western Australian cable, 1889, 119,112/. ; New 
Zealand duplicate cable, 1890, 188,434/.; and 
Madras and Penang partial renewal, 1890, 80,848/. 
It will be seen that these sums, taken together, 
amount to 848,075I., and as, after making this large 
provision, the reserve fund still stood, at the close 
of June, 1890, at 472,714I., it may clearly be said 
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Norticz.—When the work will not permit the above speeds, reduce the speed of cutter in preference to the feed. 


firm, and it will be seen that the speeds are in 
excess of those usually considered desirable in this 
country. Whether the American or English practice 
is the best is likely to remain perhaps a matter of 
opinion ; but we believe a good many English me- 
chanical engineers, who have adopted milling cut- 
ting, have determined to bring their shop practice 
more in accordance with that in vogue in the 
United States. A comparison of the figures given 
in the annexed Table with those given by Mr. J. 
H. Briggs during the discussion will be of interest. 


SUBMARINE TELEGRAPH ENTERPRISE. 
The Eastern Extension Australasia and China 
Telegraph Company, Limited, has completed the 
duplication of its New Zealand cable, and has also 


partially renewed the Madras and Penang section | 


of its system. The duplication of the New Zealand 
cable involved an outlay of 188,434I., while the 


to have proved a veritable purse of Fortunatus to 
the company. 


SHIPBUILDING AT SOUTHAMPTON, 

The Southampton Naval Works, Limited, whose 
works we described in a recent issue, may be said 
to have publicly inaugurated their career on Thurs- 
day of last week when they launched their first 
vessel, a steel sailing ship of 2500 tons and to carry 
3400 tons, for Norway owners, and intended for the 

| East Indian trade. The launch was remarkable too 
for the distinguished company which attended, and 
for the general tone of the speeches delivered at 
the luncheon which followed. In replying for the 
Navy, Mr. W. H. White, the Director of Naval 
Construction at the Admiralty, gave his reasons for 
being present. Referring to the great increase of 
i\the Navy now being made, involving an expenditure 
,of 21 millions sterling, he said they could not have 
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made this unrivalled effort to increase the Navy were 
it not for the well-equipped private shipbuilding 
yards, and he came to Southampton, firstly, because 
that establishment, in its revived form, could not 
fail to become one of the helpers forward of 
national industries, of which they had so many ; 
and secondly, because of his personal interest in 
the general manager of that concern, his friend 
Mr. J. H. Biles, who had been many years ago a 
student under him at the Naval College, Green- 
wich, and had since served under him at the Admi- 
ralty. His career he had watched with the greatest 
possible interest, and for him he predicted unqua- 
litied success. Referring to the benefit the works 
were to the district, employing as they did 1200 
men, the chairman of the company, Mr. E. J. 
Coates, said they were paying at the rate of 100,0001. 
a year in wages alone, whereas a year ago, when 
he went to Woolston for the first time to inspect 
the works, the place looked desolate. Mr. Biles, 
who subsequently spoke, referred to the very 
efficient staff he had under him, including Mr. 
Gearing, a well-known engineer. The first vessel 
completed by the company, it may be stated, was 
a paddle steamer for the tourist service on the 
Nile. This was constructed to carry 300 pas- 
sengers, with a draught of only 22 in., and was 
sent out to Egypt in sections about the end of 
October. There are now in course of construction 
at the works no less than ten vessels of various 
sizes, so that activity will continue for a consider- 
able time, independently of new orders, for which 
negotiations are pending. 


Coat Minine 1n BELGIUM. 

The output of coal in Belgium last year amounted 
to 19,669,980 tons, as compared with 19,218,481 
tons in 1888, showing an increase of 651,499 tons. 
In last year’s output the province of Hainaut 
figured for 14,447,355 tons; the province of Namur, 
for 467,005 tons; and the province of Liége, for 
4,955,620 tons. The increase in the production in 
the province of Hainaut last year was 454,215 
tons ; in the province of Namur 38,832 tons ; and 
in the province of Liége 158,452 tons. The value 
of the coal raised in Belgium last year was 
7,508,7371. as compared with 6,480,7231. in 1888, 
showing an increase of 1,028,0141. In the 7,508, 7371. 
representing the value of the coal produced in 
Belgium last year the province of Hainaut figured 
ford,428,0411. ; the province of Namur for 132,731. ; 
and the province of Liége for 1,947,964. The 
average Selling price of the coal raised in Belgium 
last year was 7s. 7d. per ton, as compared with 
63. 10d. per ton in 1888, showing an improvement 
of 9d. per ton last year. The profit realised last 
year was 877,080/. as compared with 501,053. in 
1888, showing an increase of 376,0271. last year. 
The profit realised in the province of Hainaut in 
1889 was 586,859/. ; in the province of Namur 9631. ; 
and in the province of Liége 289,258/, The number 
of coal pits worked in Belgium last year was 283, as 
compared with 268 in 1888, showing an increase of 
15 pits. The number of pits in activity in 1889 in 
the province of Hainaut was 191; in the province 
of Namur 17; and in the province of Liége 75. 
The number of persons employed in coal mining in 
Belgium last year was 108,382, as compared with 
103,477 in 1888, showing an increase of 4905. In 
the total of 108,382 the province of Hainaut figured 
for 79,860 ; the province of Namur for 2513 ; and 
the province of Liége for 26,009. The average 
remuneration of each person employed last year in 
Belgian coal mining was 371. 5s. 7d., as compared 
with 34J. 15s. 3d. in 1888. The working expenses 
incurred last year in connection with Belgian coal 
mining were 6,631,6561. as compared with 
5,979, 6691. in 1888. The total of 6,631,656]. was 
made up as follows : Ordinary expenses, 6,156,3271. ; 
special expenses, 475,329]. In the aggregate ex- 
penditure of last year the province of Hainaut 
figured for 5,160,8621. ; the province of Namur for 
131,768l. ; and the province of Liége for 863,6971. 
The average cost of each ton of coal raised in Bel- 
gium last year was 6s. 9d., as compared with 6s. 3d. 
in 1888, showing an increase of 6d. The average 
in the province of Hainaut last year was 6s. 9d. per 
ton ; in the province of Namur, 5s. 8d. per ton; 
and in the province of Liége, 6s. 9d. per ton. 
Fractions of a penny are omitted, it will be ob- 
served, throughout. It will be seen that the cost 
price was much lower in the province of Namur 
than in the two other provinces ; but the extraction 
of Namur being very limited, the general result 
was not affected. 





THE PROTECTION OF SHIPS. 


The Protection of Iron and Steel Ships against Foundering 
from Injury to their Shells; including the Use of 
Armour.* 

By Sir NatHanret Barnaby, K.C.B. (Member). 

WE must not conceal from ourselves that, against the 
perils arising from perforation of the shells, or hulls of 
ships, we are greatly worse off in these days of steel and 
iron than we were when our ships were built of oak, teak, 
and pine. Apart from the greater risks arising from 
increased s s, and increased momenta in collisions, 
the material of which the hull is composed submits so 
easily to perforation that the writer has numbered among 
his coadjutors in his profession eminent men who were 
strongly opposed to the abandonment of wooden bottoms 
both in commerce and in war. We have it on the autho- 
rity of Lloyd’s surveyors, that about one-fiftieth of the 
value of the vessels in the mercantile marine is required 
annually to make good losses and repairs entailed by col- 
lisions alone. When the bottom of a wooden ship is 
struck in a collision with another vessel, much of the 
force of the blow is expended in bending and breakin 
the fibres of the wood, and theblow is gradually absor 
with but little permanent displacement and but little 
admission of water. 

In an iron or steel ship the bottom may be pierced and 
permanently displaced over large areas, without any feel- 
ing of shock in the ship giving the blow. But despite 
the local weakness of the material forming the side, and 
the care it requires to prevent corrosion in salt water, its 
good —— have secured its wide adoption. Long 
steamships cannot be built of wood. Steamships built of 
wood cannot be secured against premature decay ; they 
cannot be built quickly without the certainty of rapid 
decay ; the risk of fire is always serious in them ; and, 
except in very small vessels, high speeds are impossible. 
The ships in use and building for commercial purposes on 
the western side of the Atlantic are still constructed 
generally of wood. The large sailing navy of the United 
States may be said to consist almost exclusively of wooden 
ships. America possesses nearly one-sixth of all the 
wooden — ships of 100 tons net and upwards in the 
world ; and she will probably find it to her advantage for 
many years to come to continue to build such ships of 
woul f iron and steel sailing ships Great Britain 
owns considerably more than three-fourths of all that 
exist. When we come to the steam mercantile marine, 
we findthat the United States has as many of her mer- 
cantile steamships, of 100 tons = and upwards, built 
of iron and rae as of wood. There can no doubt 
that both here and in Canada you must follow the example 
of Great Britain, and build steamships almost exclusively 
of iron or steel. It is the one prominent defect in iron 
or steel ships that I propose to consider, and that only, 
viz., the readiness with which they submit to perforation 
in collisions. Security against risks of fatal disaster, on 
this account, depends very little, if at all, upon the thick- 
ness of the bottom plating or the closeness of the ribs. 
The advantage of a steel plating of 1 in. in thickness over 
another of 4 in. would be very doubtful ; and closeness of 
frame spacing is not much more valuable. When open- 
hearth steel was first ap jos for the outer bottoms of 
ships, with a reduction of some 25 per cent. in thickness 
as compared with iron, it was supposed that the structure 
would be found to be lacking in rigidity. 

In 1877, Chief-Engineer King, of the U.S.N., com- 
menting on the first of such ships, thought that for a ship 
300 ft. long, and of 3700 tons displacement, and having a 
double skin, 4-in. steel bottom plating was too thin. e 
considered it doubtful © whether the hulls would have 
the strength to endure, for any length of time, the 
immense strain of 7000 indicated horse-power.” Engines 
of 9000 horse-power are now put into sea-going steel ves- 
sels of 3000 tons displacement. 

Experience has amply justified the strength of the 
material under all strains. One of the two vessels Mr. 
King saw, ran aground badly in the Mediterranean and 
suffered no structural injury. A vessel of the same class 
—the Leander—having similar scantlings, had the mis- 
fortune at the outset of her career to be rubbed very hard 
indeed against the ‘‘ Hornet Rock.” This experience 
taught us that not only is there advantage in thinness in 

lating, in the event of collision or grounding, but there 
1s advantage also in light framing within and adjacent to 
the plating. 

In grounding, the frames and bottom plating of this 
ship had been forced in over a very large portion of her 
length, and there was a permanent indention of 1 ft. 
between the frames. The positions of the frames were 
indicated like the ribs of a starved horse, but there was 
not a crack in the plating, and the rivetting of plating and 
butts remained sound. There would, apparently, have 
been no leakage into the double bottom had it not been for 
these stiffening frames. Where they crossed the plating 
there were rows of rivets toconnect them with the bottom 
— The frames had been forced in like the plating, 

ut they had permanently buckled, since they had no 
other way of submitting to displacement. hen the 
plating recovered itself and came towards its original 
position, it broke the countersink off the rivets and pro- 
vided admission for water. It appeared that, few as the 
frames were, it would have been better, under these cir- 
cumstances, if the stiffening had been effected exclusively 
by bulkheads and longitudinal frames. Security in an 
iron or steel ship against fatal injury, arising from the 
perforation of the shell under water, depends upon two 
things only—size and subdivision. Pumps may be dis- 
missed at once as being pay useless in cases of 
collision in iron and steel ships. No pumps will deal 


* Paper read before the Iron and Steel Institute at 
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with a continuous inflow of water of even less than half a 
square foot in area coming through a hole well under 
water. Apart from the perfection of subdivision, size is 
in itself an element of safety. A ship of small or moderate 
size is sometimes completely severed at the point of 
striking by the blow of a larger ship. 1 am supposed by 
some persons to object unduly to large ships. 
fine my objections as to size to ships of war in a powerful 
navy. I believe that a large naval power, having very 
widely spread interests, and subject to modern modes of 
attack, would suffer more in a war from fewness of ships 
than from comparative smallness of size of ships and of 
crews. I have never thought that size is a disadvantage 
in merchant ships, supposing they can be worked finan- 
cially. On the contrary, the advantages arising from 
size In passenger ships seem to me to beso great, that I 
do not see where we shall stop. If it were necessary to 
increase the draught of water, as we increase the length 
and breadth, that would impose a fatal bar to any con- 
siderable advance = — dimensions. But there is 
no such necessity. By the use of several engines, working 
side by side, and suitable propellers, the draught of water 
of 26 ft. need never be ex ed. 

I was consulted some years ago by a business man, well 
known on both sides the Atlantic, as to the possibility of 
building a steel ship which would not roll, or pitch, or 
heave in the sea, and in which, therefore, the bulk of pas- 
sengers would be in a less desperate hurry to get ashore. 
He thought fifteen knots an hour sufficient speed. It 
pe san to me to be perfectly practicable with a draught 
of water of 26 ft. I thought the minimum length and 
breadth would be 1000 ft. long and 300 ft. broad. I 
estimated that with engines of 60,000 horse-power, an 
ocean speed of fifteen knots could be obtained. Two sets 
of apparent difficulties had to be overcome, viz., those 
connected with the building of the ship afloat, and those 
— receiving and discharging cargo. The ship 
would be a steel island, incapable of entering any docks. 
The building difficulties soon disappeared. They had no 
real existence. To meet the other difficulties, I proposed 
to form shallow, still-water harbours or docks within the 
ship, entered by gates in the sides, and to carry, always 
afloat there, the loaded barges and tugs; turning the 
barges out and taking in fresh ones already loaded at 
the ports of discharge and shipment. Such a ship 
would require to be fortified and garrisoned like a 
town. She could be made absolutely secure against fatal 
injury arising from perforation. The subdivisions re- 
quired for this purpose —— be made to serve effectually 
against the spread of any local fire. I do firmly believe 
that we shall get the mastery over the seas, and shall live 
far more happily in a marine residence, capable of steam- 
ing 15 knots an hour, than we canever live inseaside towns. 
The question whether we shall effect our conquest by 
mere size, or by mechanical devices, in ships of more 
moderate proportions, depends upon the success of certain 
efforts which are now in progress in another direction. 
In these efforts there have been three stages : 

First, there were the observations lore British naval 
constructors at the Admiralty, that when a gun, or 
water, or other loose weight is moved about violently by 
the rolling of the ship, these movements of the Be 
weight tend to bring the ship to rest. The phenomenon 
is fully discussed in the ‘‘ Encyclopedia Britannica ” 
article Shipbuilding. The physical conditions have been 
briefly stated by one of the Admiralty officers as follows : 

Explaining the effect in a model of a moving weight 
representing 100 tons bringing nearly to rest almost im- 
mediately what represented a vessel of 10,000 tons, he 
says the same effect must always occur in a rolling ship 
if we have a loose a of any kind, whether the weight 
be water or a gun. If this reduction in rolling did not 
take place ‘“‘we should have something to explain which 
would be quite inexplicable. For suppose we have two 
ships alike in all respects, as regards size, shape, weight, 
time of oscillation, &c., and situated on precisely the same 
seas, but one having all her weights properly secured, 
and the other with a weight capable of traversing the 
deck every time the ship rolls. If the two vessels were 
to roll to exactly the same extent, we should have the sea 
not only rolling the ship with the loose weight to the 
same extent as the ship with all her weights fixed, but 
the sea would, in addition, be doing all the work involved 
in the traversing of the heavy weight across the deck, 
which is quite impossible under the circumstances 
of perfect similarity supposed. The sea can only do 
the same work on both. In the one case, the work 
consists entirely in rolling the vessel ; in the other, it con- 
sists partly in rolling the ship and partly in dashing the 
weight about. The rolling in the latter must, therefore, 
inevitably be less than in the former case.” This prin- 
ciple is now applied by constructing water chambers 
above the shot-proof decks in the larger ships in Her 
Majesty’s Navy. But by this system a certain amount 
of rolling is required in order to start and work the roll- 
ing quencher ; and something further is needed in pas- 
senger ships. It is desirable to have a more delicate ap- 
preciation of the first tendency to rolling, and an instant 
application of the rw apparatus. 

he next step was taken by Mr. Beauchamp Tower, an 
able English mechanical engineer. He contrived a me- 
chanical watchman dependent upon a long pendulum 
indicator. This watchman has sufficient power to con- 
trol a small platform carrying a gun or other instrument. 
In a heavily rolling ship the watchman keeps this plat- 
form and its load level and at rest. (See Transactions of 
the Institution of Naval Architects, 1889, 

The third step has been taken by Mr. Thornycroft, of 
torpedo-boat fame. He also makes a mechanical watch- 
man, differing from Mr. Tower’s, and dependent upon 
two pendulums, one long and one short. is watchman 
is capable of controlling a large movable weight. Mr, 
Thornycroft describes his plans as follows ; 
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The controlling apparatus depends first on a pendulum, 
or its equivalent, having a short period compared with 
the natural period of oscillation of the vessel to be 
steadied, or of the waves on which the vessel floats. A 
second pendulum, or its equivalent, having a long period, 
compared as above, and a large moment of inertia, is 
adapted to join in control with the short pendulum, and 
more or less balance its tendency to reduce stability when 
the vessel is inclined. The steadying apparatus comprises a 
heavy movable weight fixed to a shaft in such a manner 
that it places itself automatically, when free, in the fore 
and aft position. It is controlled by a hydraulic motor 
capable of turning it to one or other side of the centre 
line of the ship as may be necessary to balance a turning 
moment exerted on the vessel by waves, or to prevent or 
lessen the rolling. The distributing valve of the motor is 
controlled by the pendulum apparatus above described. 
It is proposed to employ a movable weight of about 12 tons 
for a vessel of 250 to 300 tons displacement. Its range of 
movement would be such as would transfer the centre of 

ravity of the weight through a transverse distance of 6 ft. 

ff this third step is made successfully, and Mr. Thorny- 
croft’s plan is applied to passenger snips, there will be no 
necessity for pressing forward large ships in advance of 
their due time. 

I think we may assume that for some years to come we 
shall only have to deal with ships which can be built upon 
the land and launched into the sea without extraordinary 
risks—ships like the Oregon and the City of Paris, and 
subject to the same dangeps as those ships from collisions 
and injury to bulkheads. Those who are familiar with 
the history of the accidents to these two ships will have 
realised the fact that good internal subdivision saved the 
passengers in the former case, and much better division 
the ship and passengers in the latter. When an iron or 

- steel ship is sunk by collision, it is sometimes mistakenly 
said that the ship had a number of bulkheads or divisions, 
and that, since these failed to keep her afloat, it matters 
little whether bulkheads are fitted or not. It often 

happens that a ship is sunk when only a comparatively 
mst 7 hole is made in a single compartment. The badly 
arranged bulkheads do not even pe the sinking. The 
water spreads itself differently owing to the presence of 
the bulkheads, but that is all. Instead of levelling itself 
from end to end throughout the ship, and gradually 
rising all fore and aft, the water first fills one compart- 
ment, then finding the top of the partition separating it 
from the adjacent compartment has been brought below 
the level of the outside water, it proceeds to fill that com- 
partment, and so on. 

In the year 1866 this question was fully debated 
by an influential committee of naval architects, ship- 
builders, shipowners, Lloyd’s surveyors, and _ sailors. 
That committee was the Council of the Institution 
of Naval Architects. That Council decided that no 
iron passenger ship is well constructed unless her 
compartments be so proportioned that she would float 
safely were any one of them to fill with water, or be 
placed in free communication with the sea. The 
recommended that all iron ships should be so divided 
that not only the one largest compartment, but any two 
adjacent compartments, might be given up to the sea 
without sinking the ship. The second is an advisory 
clause, the wisdom of which is not disputed. The first is 
condemnatory of badly constructed ships. No deliver- 
ance of any kind has been made during the twenty-four 
years which have elapsed questioning these important 
decisions. Yet they are absolutely ignored by everybody 
concerned, and all iron and steel sailing ships built since 
then, and the great bulk of steamships, have been built in 
disregard of the recommendations of that Council ; and 
in so far as they are used for carrying engers or 
emigrants all these oo ig have been, and are, in the 
judgment of that Council, badly constructed. It is quite 
true that there are water-tight bulkheads, one or more in 
every such ship; but they exist for structural pu 
only, and not to carry out the view of the Council, or 
to prevent the foundering of the ship when run into. 
Sailing ships generally have but one bulkhead, and that 
right forward. Some—afew—owners have added another 
collision” bulkhead aft; while others again, with the 
desire to provide extra safety. from foundering, have in- 
troduced one or two others in addition to these two 
“collision” bulkheads. But these are merely so much 
deadweight—adding, of course, to the strength of the ship 
—they would not appreciably alter the time of foundering, 
if the ship were struck anywhere between the two en 
bulkheads. They do not go far enough to satisfy the 
necessary conditions. More than fifty British sailing 
ships of 600 tons and upwards exist having more than two 
bulkheads—in some cases as many as five or six bulkheads, 
Of these fully 23 per cent. are steamers which have been 
converted into ‘“‘sailers,” and in which the then existing 
bulkheads were not disturbed. The highest number of 
bulkheads believed to be built in any existing sailing ship 
proper—that is, an ‘‘unconverted” vessel—is four, an 
these cannot be placed so as to materially alter the time in 
which a vessel would founder if struckia any compartment. 

It must be generally understood that records in registers 
and examination by surveyors referring to bulkheads in 
steamships give no security in respect of the fulfilment of 
this most important condition. am contented here to 
state the facts, 

In 1876, ten years after the publication of the views of 
the Council of the Institution of Naval Architects, only 
two or three owners of steamships made it the rule to 
build their ships on these principles. 

In the years 1881-1883 there were lost, from various 
causes, within twenty-one months, 120 British iron steam- 
ships. Every one of these was in the condition that they 
had a single compartment the filling of which would have 
caused the ship to founder. 

Last year there was added to the British Register about 
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1,000,000 tons (gross) of steamships. Of these, not one- 
third could lay claim to have been built with any inten- 
tional and satisfactory regard to safety by means of water- 
tight bulkheads. The bulk of the well-divided steamers 
included in the small minority refer: to above come 
under the rules of Lloyd’s Register Committee of 1882, 
when it was happily decided that steam vessels 280 ft. 
long and above, proposing to pass their survey, must have 
a certain number of efficient bulkheads, increasing in 
number as the ships increase in length. Seeing that this 
Register is a voluntary association with no statutory 
powers, I think it has done as much as it could in the 


right direction. 
(To be continued.) 








MISCELLANEA. 

Tue Plumbers’ Company propose to give a sum of 
200,0002. to be used in promoting sanitary technical 
education. 

The expenditure on engineering works in the Punjaub 
for the past financial year has been 77,25,453 rupees, an 
increase of 17,44,198 rupees on that of the preceding year. 

We are requested by the Campbell Gas Engine Com- 
pany, of Well-lane, Halifax, to state that they have 
opened a new office at 111, West George-street, Glasgow, 
which will be under the management of Mr. James 
Campbell. 


Owing to the discovery of nickel, copper, and other ores 
within the districts of Algoma, Thunder Bay, Rainy 
River, and neighbouring localities in Canada, the Go- 
vernment ioneall to raise the price for unsurveyed Crown 
lands in these regions. 


The gross receipts of the 23 principal railways in the 
United” Kingdom for the week alias November 30, 
amounted, on 16,2354 miles, to 1,312,197/., and for the 
corresponding period of 1889, on. 16,131° miles, to 
1,294,498/., an increase of 1044 miles, or 0.6 per cent., and 
an increase of 17,6991., or 1.3 per cent. 


Allthe forts and military establishmentsof Belgium have 
been connected to Antwerp by telephone. The work was 
begun in 1881 and was finished last August. Special pre- 
cautions have been taken to prevent an enemy tapping 
the wires in war time. The instrument used is a Dejongh 
microphone. 


There are at present about 14,000 persons engaged in 
the iron industry in Mysore, India, and 1419 furnaces 
are engaged reducing the iron ore intu metal, and then 
shaping it into implements of husbandry and other 
village requirements. The annual value of the ironware 
thus manufactured is set down at 24 lakhs. 


A new survey has just been made of the Niagara Falls 
for the State Commissioners, which may be of interest in 
view of the proposed power installation there. The new 
survey shows that the falls have receded an average dis- 
tance of 104 ft. 6 in. since 1742, the maximum retrogres- 
sion being 270 ft. The mean recession of the American 
falls is 304 ft. The length of the crest has increased from 
2260 ft. to 3010 ft. during the same period of time. 


The cost per mile of railways in Victoria was 14,1801.; 
in New South Wales, 13,744/.; in New Zealand, 75951.; 
in South Australia, 6418/.; and in Queensland, 6302/. 
Victoria has adopted as its standard 5 ft. 3in.; New South 
Wales, 4 ft. 84 in.; New Zealand, 3ft. 6 in.; South Aus- 
tralia, 5 ft. 3 im. for about one-third of its lines, and 3 ft. 
6in. for the remainder; and Queensland, 3 ft. 6 in. 
Victoria has about 240 miles and New South Wales about 
70 miles of double line. Single lines are the rule in the 
other colonies. 


Messrs. Measures Brothers, of 57, Southwark-street, Lon- 
don, S.E., have just issued a new edition of their pocket 
section book of iron and steel joists, girders, &c. This 
handy little list has been much enlarged and improved. 
It contains tables giving the safe load on the joists speci- 
fied, and illustrations of various forms of girder, which 
Messrs. Measures make by rivetting together rolled joists 
and plates, for use in cases where a single joist is unequal 
to the work. Tables of the weight of round and square 
iron, sheet iron, and bar iron complete this useful little 
pocket companion. 


At a meeting of the General Council of the Imperial 
Federation League, held on Thursday, December 4, at the 


| Offices of the League, 30, Charles-street, Berkeley-square, 


the following resolution was unanimously adopted : 
“*That the Imperial Federation League make formal re- 
presentation to the Board of Trade Commercial Treaties 
Committee now sitting concerning the paramount im- 
oaenpry of the earliest possible notice being given to the 

ing of the Belgians and the German Emperor of the in- 
tention of Her Majesty to cancel the clause in the 
treaties of commerce of 1862 and 1865 restraining colonial 
people from according any fiscal ad- 
wes over those of Germany and Bel- 


van to British 


gium.” 

At a meeting of the King’s College Engineering Society 
on December 2, 1890, the president in the chair, Mr. 
Ellis read a paper on ‘‘Calais Harbour.” The author 
first described the sandbank which an east wind forms 
across the harbour mouth, and the means employed to 
remove it, and then proceeded to give an account of the 
new outside tidal harbour, the floating dock of 30 acres in 
area, and the locks leading from the tidal harbour to the 
floating dock, describing in detail the method of con- 
structing the dock walls. The locks, he stated, were 
crossed by four turning bridges formed of two longitu- 
dinal lattice girders 17 ft. apart, with transverse girders 
every 8 ft. he author concluded his {paper by giving 
boat dock, 


an account of the graving dock, the sm 
and the large sluicing basin. 





Some three years ago MM. Fremy and Verneuil, two 
French chemists, succeeded in producing rubies artificially. 
The crystals obtained, however, were small, and since 
then the inventors have been occupied with the problem 
of increasing the size of the rubies obtained. To this end 
considerable changes have been made in their methods of 
operating. In place of using pure alumina, as in their 
previous experiments, alumina alkalinised by potassium 
carbonate is used. This addition of an alkali does not 
alter the purity of the crystals obtained, whilst it facili- 
tates their regular formation. In their original experi- 
ments the operations were completed in twenty-four hours, 
but they have now succeeded in prolonging the reaction 
over several months, with the result of obtaining much 
larger crystals. As much as 7 lb. weight of rubies have 
been obtained at a =o operation. Even yet, however, 
the crystals are small, but are at least sufficiently large to 
mount, which was not the case with the first essays of the 
inventors. 


On Friday evening, 21st ult., a crowded meeting of the 
Junior Engineering Society took place, the oceasion being 
the inauguration of the tenth session. Professor Perry, 
D.Sc., F.R.S., the retiring president, who occupied the 
chair at the commencement of the proceedings, replied to 
the vote of thanks accorded him for his services during his 
term of office ; Professor S. P. Thompson, B.A., D.Sc., was 
then inducted to the presidential chair and proceeded to 
deliver his inaugural address on the subject of ‘* Electro- 
Magnetic Mechanism.” It was extensively illustrated by 
diagrams and by numerous experiments, the electric 
current in connection with which was supplied by a Wey- 
mersch battery kindly lent by the inventor. The address 


emb: a consideration of magnetism both from the 
historical and modern points of view. The prin- 
ciple of the magnetic circuit was explained, and an 


account given of the researches of Ewing and Hopkinson. 
In concluding his address, Professor Thompson de- 
scribed a number of electro-magnetic touls. 


A new road bridge over the Cam between the towns of 
Chesterton and Cambridge was opened to traffic yester- 
day. The bridge has been built to the designs of Mr. 
J.J. Webster, M.I.C.E., of Liverpool, and of Mr. Frank 
Waters, of Cambridge, the latter acting as resident 
engineer to the works. The bridge is 100 ft. in span, 
40 ft. wide, and has a clear headway at the centre of 
14 ft. Gin. above the normal water level. The super- 
structure consists of six elliptical wrought-iron arches 
with braced — spaced 7 ft. 6 in. apart centre to 
centre under the roadway, and 9 ft. 14 in. to the parapet 
girders. The outer spandrils are covered with cast-iron 
ornamental spandrils surmounted by a handsome cornice 
plinth and parapet. he roadway over the bridge is 
macadamised with granite, and the footpaths have grano- 
lithic pavements. ‘The total cost of the work was about 
14,000/., the contractor being Mr. John Mackay, J.P., of 
Hereford, who sublet the superstructure to the Butterley 
Company, Limited. 


The thirty-sixth annual general meeting of the Society 
of Engineers, was held on December 8, at the rooms of 
the Society, 17, Victoria-street, Westminster, S.W. The 
chair was occupied by Mr. Henry Adams, M. Inst. C.E., 

resident. The following gentlemen were duly elected 

ballot, as the council and officers for 1891, viz: As 
— Mr. William Newby Colam; as vice-presidents, 

essrs. J oseph William Wilson, Jun., William Andrew 
Valon, and George A. Goodwin; as other members of 
council, Messrs. Chris. Anderson, R. W. Peregrine Birch, 
Chas. C. Carpenter, Henry Faija, C. Nicholson Lailey, 
T. Bell Lightfoot, William G. Pierce, and Arthur Rigg ; 
as hon. secretary and treasurer, Mr. Alfred Williams ; as 
hon. auditor, Mr. Alfred Lass (Messrs. A. Lass and Co.). 
The proceedings were terminated by a vote of thanks to 
the president, council, and officers for 1890, which was 
duly acknowledged by the president. The same society 
held their annual dinner at the Holborn Restaurant on 
Wednesday the 10th inst. In proposing the toast of the 
evening, the president of the society stated that the mem- 
bership of the society had increased by 8 per cent., and the 
average attendance at the meetings by 10 per cent. 


Some experiments have just been made at Annapolis 
by the United States Government with the object of 
testing the resistance of nickel steel armour plates at low 
temperatures. The plate tested, which had already 
received five shots under ordinary conditions, was fired 
at twice more, once before subjecting it to a freezing 
mixture and once afterwards, A 6-in. gun was used with 
a powder charge of 444 lb., and a Holtzer shell weighing 
110 lb., the striking velocity being 2055 ft. per second. 
The first shot struck 15in. from the edge of the plate, 
and the projectile penetrated till its point entered the 
wood backing, reaching a distance of 134 in. from the face 
of the plate. ‘The shell rebounded, and was picked up entire 
at a distance of 40 ft. from,the plate. The plate showed a 
crack 14in. long extending down to the leftedgeof the plate, 
and another horizontal crack 13 in. long, both of which 
were apparently through cracks. The plate was then 
putina Loosing mixture of ice and salt and its tempera- 
ture reduced to 28 deg. Fahr, The second shot was then 
fired, the conditions being similar in all respects to the 
first. The shell, however, broke up badly, about one- 
half remaining on the plate and the other half flying to 
fragments. A triangular piece of the plate, 26 in. across 
the top, broke off and was thrown 25 ft. in front of the 
plate. A wide gaping crack connected the hole with one 
of the shot-holes previously made in the plate. Numerous 
old cracks were opened and enlarged and other new ones 
made, the longest being 24in. With the exception of 
two cracks the injury to the _ was in the neighbour- 
hood of previous fractures. The perforation of the two 
rounds was much the same. 
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ENGINES AND BOILERS OF H.MS. “BARHAM” AND “BELLONA.” 
CONSTRUCTED BY MESSRS. R. AND W. HAWTHORN, LESLIE, AND CO., LIMITED, ENGINEERS, NEWCASTLE, 


Fig. 1. Cross Section through A.A. 





IN our issue of the 28th ultimo we gave a two-page 
plate and other views on pages 628 and 629 showing 
the Sry arrangement of the engines and boilers of 
H.M.S. Barham, and on our two-page plate this week 
and the present page we complete our illustrations of 
the machinery of this vessel. As already stated in our 
previous notice, the Barham was built at Portsmouth, 
while her sister vessel, the Bellona, was built by Messrs. 
R. and W. Hawthorn, Leslie, and Co., of Newcastle-on- 
Tyne, who supplied the propelling machinery of 
both ships. 

The vessels are provided with two sets of triple- 
expansion engines driving twin screws. These engines 
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jare shown in elevation in Fig. 6, and sections are 


given by Figs. 7,8, and 9. Each set of engines has 
cylinders 27 in., 404 in., and 60 in. in diameter, 
with a stroke of 27in. Each cylinder is mounted on 
four distinct steel columns, and is only connected 
with its fellows by the steam pipes and a couple 
of long bolts. The cylinder castings are of cast 
iron, but steel is used for the pistons, intermediate 
and low-pressure valve chest covers, and the engine 
frames. ‘The valve gear is of the link type, a piston 
valve being used for the high-pressure cylinder, and 
double-ported slide valves for the others. Every 
effort has been made to keep down weight. The 
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engine bedplate is of the simplest and lightest de- 
scription, the necessary rigidity being obtained by 
suitably arranging the ship framing as shown in 
Fig. 9. Ina Rerentals direction the stiffening of 
the engines is also effected in an economical manner as 
regards weight by stays, as indicated in Fig. 7. Only 
the low-pressure cylinder is jacketted, and in this case 
the jacket has probably been adopted more for con- 
structive reasons than for anything else. The crank- 
shaft is 10}in. in diameter and is supported on five 
distinct bearings. The crankpins are 10 in. in dia- 
meter and 15in. long. Weight has been saved by 
cutting off the surplus metal of the crank cheeks as 
shown in the figures. In Fig. 10 we show the method 
adopted for driving the indicator gear. 

The boilers are six in number, and of the locomotive 
type, as shown in Figs. 11 and 12. The firebox is, 
however, very long as compared with the total length 
of the boiler, so that the total heating surface of the 
six is 8200 square feet, which is a much smaller mul- 
tiple of the grate area than is usualin locomotives. As 
shown in our two-page plate a fortnight ago, the boilers 
have been placed in two separate compartments, so 
that any accident to one set may be localised as much 
as possible, and the risk of a total failure of the pro- 
peller power at a critical moment avoided. 

On trial with natural draught the engines have given 
such satisfactory results that they have been accepted 
by the Admiralty without being subjected to the 
forced draught trials, which were dispensed with 
owing to the severe overstraining of the boilers in 
many previous vessels, and it was thought advisable 
not to subject vessels which had satisfactorily passed 
theirnaturaldraughttrialstothem, tillthe reason of these 
numerous failures had been discovered by the experi 
ments now being conducted by the naval authorities. 





INDUSTRIAL NOTES. 

Tue closing days of the present year seem destined to 
correspond with the experiences of its earlier part in the 
matter of labour disputes. The ‘‘ manifesto” of the 
United Labour Council of the port of London, calling out 
a number of men employed by or under three shipping 
companies, will perhaps bring to a crisis the smoulder- 
ing discontent which has for some time been existing. 
This ‘‘ Labour Council” is not a trade union in the 

roper sense of the term ; it is an outside body partak- 
ing more or less of the character of a federation, repre- 
senting several unions, such as the Stevedores, the 
Sailors and Firemen’s Union, some carpenters, coal 
porters, someshipwrights, scrapers, stokehole labourers, 
ballast labourers, some watermen and lightermen, and 
non-freemen. This is a medley composition and looks 
strange in view of the fact that the watermen and 
lightermen are opposed to non-freemen. The men 
were called upon ‘‘to abstain from doing any work, 
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direct or indirect, that will conduce to the sailing of 
the vessels of Messrs. Shaw, Saville, and Co., the 
New Zealand Shipping Company, and the British India 
Steam oe Company,” until those firms had 
given an undertaking to the satisfaction of the Council, 
and in accordance with the rules of the National 
Association of Sailors and Firemen’s Union. This 
action will, perhaps, test the strength of this impro- 
vised federation and show whether the principles upon 
which it is founded will outlive the first struggle, 
and form a permanent basis of action. 

The strike commenced on Friday morning last, when 
the men were called off by their leaders as they arrived. 
But the stevedores started work at 9 a.m., ‘‘ amid ex- 
pressions of disgust from the coal-whippers and 
members of the other trades.” The coal-whippers 
appear to have started, but abstained from work later. 
The stevedores, however, proceeded with their work, 
and loaded the British India Steamship Company’s 
steamer Jumna, for Brisbane, and also, by working all 
night, the same company’s steamer Kerbela, for 
Zanzibar, both of whisk vessels sailed in due course. 
Should any difficnlty arise as to the New Zealand Ship- 
ping Company’s steamer Tongariro, an attempt will be 
mace to complete her cargo by free labour, so that she 
shall not be delayed. The delegate of the Stevedores’ 
Union stated that the stevedores were in sympathy 
with the strike, but had to give 48 hours’ notice to the 
masters, an arrangement which they would not break. 
Here then we have the long threatened difficulty 
transferred from the port of Cardiff to the port of 
London. The Shipping Federation issued a reply to 
the manifesto referred to, stating that the arrange- 
ment to engage crews on board vessels, for the present, 
was to guard the officers from insult, intimidation, 
and assault in approaching and leaving the shipping 
offices, but union men are not to be refused work if 
they will agree to work amicably with non-union men. 
‘*The Federated Union (No. 1) of the Hammermen, 
Enginemen, Machinemen, Helpers, and General 
Labourers,” backed the manifesto of the Labour 
Council, the men being called upon to cease work on 
and after Saturday last until the matters in dispute 
were settled. 

The Dockers’ Union have assumed a non-combative 
attitude as regards the dispute. Those employed in 
discharging each of the three vessels named continued 
at their work, and it was stated that they were work- 
ing well, no trouble with them being anticipated. The 
reasons for the non-combative attitude of the Dockers’ 
Union was explained by the president on the night of 
the strike ; he said that 10 per cent. of the members 
had fallen off in the last few weeks. Besides which 
many of the men were only working four days per 
week, many only two days per week, and a large 
number were out of work altogether. He spoke of the 
frightful apathy of the men, and declared that as the 
Dockers’ Union had not been consulted with respect 
to the manifesto, the union could not take action. 
The uproar was such during the delivery of his speech 
that for some time he was not able to proceed. In the 
lull there came this caustic remark : ‘‘ We only hear 
you at public meetings—nowhere else.” This then is 
the history of a ‘‘ fighting union!” One short year, and 
then such a falling off in members that the representa- 
tives of the London Trades’ Council, and other 
speakers, were downhearted at the position of the 
Dockers’ Union. What provision is there in the 
union for men out of work, for sick members, or for 
the decent burial of those who die? Absolutely none ; 
and yet the leaders sneered at those beneficent provi- 
dent benefits at the annual meeting held only in March 
last, not nine months ago, and at the congress of rail- 
way workers within the past month. 





Labour troubles are again to the front at Cardiff. 
The Dockers’ Union demand increased wages, and 
that the conditions of labour at the Bute Docks shall 
be remodelled. The Sailors and Firemen’s Union 
have declared their intention of supporting the men 
in their demands; and it is stated that the Coal 
Trimmers’ Protection Association will also assist the 
dockers in their strike. On the other hand, it is 
anticipated that the dock company will be able to find 
a sufficient number of non-union or free labour sub- 
stitutes to carry on the work. There seems to be 
some infatuation among the men, or the infatuation 
is with their leaders, in their determination to invite 
a conflict with the newly formed Shipping Federation. 
Wiser men would rather try to avert it, or postpone 
it as long as possible. But the Dockers and the 
Sailors and Firemen’s Union seem bent on bringing 
matters toan issue. A fight is always too soon, as 
those unions will ere long find out. A little prudence 
and conciliation might lead to peace and progress ; 
strife will only end in disaster. 





The projected railway strike on the Scotch railways 
is, at least, postponed, if not altogether averted. 
Happily the society had to appeal to its members for 
sanction to strike. The response showed that there 
were not a sufficient number of resignations tendered 





to the executive to warrant them in deciding for a 
general strike on the 23rd instant, as was at first 
intended, 


The strike at the five tinplate works in the neigh- 
bourhood of Swansea has not been settled. The men 
demanded 12s. per 100 boxes ; the employers offered 
10s. 6d. ; this the men refused. There are about 4000 
persons involved in the dispute, and it is feared that it 
may now last over Christmas, as the difference, 
1s. 6d. per 100, is considerable. 





The condition of the finished iron trade in North 
Staffordshire has been for some time, and is still im- 
proving. Orders are more plentiful, specifications are 
more numerous, and more time is being made than for 
some weeks past. The men are beginning to think that 
they ought to have back the 5 per cent. reduction in 
_— assented to some time ago, or at least a part 
of it, 





The blast furnacemen’s strike in Scotland drags 
along. Neither the men nor the employers seem to 
have gained much by the strike. It was thought that 
the prices of iron would go up, and that ironmasters 
and speculators would gain something by the lessened 
output; but not so. The men also thought that a 
week or two at the most would see the termination of 
the dispute ; but it is feared that the year will now 
close without a settlement being effected. Neither 
side appears to have counted the cost, the total of which 
will be a large amount. 


Throughout the whole of Lancashire the engineering 
industries are well employed, there being no appreci- 
able slackening off in a nor does there appear 
to be any immediate prospect of a serious decline in the 
numerous industries comprised in the general term engi- 
neeringworks. Theironmarketitselfisdescribedas being 
depressed, but the requirements for actual consumption 
are well sustained. There is a large weight ofnew work 
giving out in railway plant; locomotive builders have 
plenty of orders, and there is a prospect of activity for 
some time to come. Large orders are also given out 
for railway wagons, many firms having sufficient on 
hand to last for another year. Machine toolmakers, 
stationary enginemakers, and machinists generally, 
have sufficient work for some time to come. Alto- 
gether the present condition and future prospects of 
trade in all these industries are good, especially good 
for the season. 





In the Sheffield and Rotherham district trade is satis- 
factory, especially in the heavier goods, All the works 
are well employed, and the immediate prospects are 
cheering. Railway work is increasing, and the 
chances are that in a week or two there will be enough 
orders on hand for many months to come. There is 
quite exceptional activity in the edge-tool trades, in 
cutlery generally, and in most other local industries. 
The district is pretty free from disputes of all kinds, 
and prices are tending upwards both in steel and iron. 





In the Cleveland district disputes have been more 
rife, but for the most part strikes have been averted. 
The dispute at Messrs. Cochrane and Co.’s Ormesby 
Works has been settled by the employers conceding 
the terms asked for. The men had sent in a demand 
for 74 per cent. advance in wages, _ane that they 
were working that much below the terms of two years 
ago. The employers at first refused to meet the men’s 
delegates, with the result that the members of the 
Amalgamated Engineers’ Society and of the Cranemen’s 
Union sent in their notices. At the expiration of the 
fortnight’s notice, the firm gave way, the 74 per cent. 
being conceded to the men. 


Messrs. Cockrane and Co. are striving still further 
to increase their output, which is now, per furnace, the 
largest in the country, the last account giving 880 tons 
per furnace in the week. At a conference with the 
men the means of increasing the output were discussed, 
and it is probable that the eight-hour shift may be 
adopted, or some equally satisfactory arrangement if 
the eight hours are not agreed upon. The men urged 
that an increase of men would not, could not, be satis- 
factory, and in this view, after some discussion, Mr. 
Cockrane himself appeared to coincide. 





At the last meeting of the Midland Iron and Steel 
Wages Board it was agreed, after some debate, to 
reduce the wages a further 3d. per ton for puddling, 
and 24 per cent. on other wages, to tonnage men, this 
reduction to continue to the end of January, 1891. 
This makes a total reduction of 6d. per ton, and 5 per 
cent. to tonnage men, the premium question mean- 
while being in abeyance. Although not quite satisfied 
as to the causes of the reduction, namely, the disparity 
in prices ruling in the northern districts as compared 
with the midland, the representatives of the men 
accepted, in a cordial manner, the reduction as pro- 
posed. But objection was raised with regard to the 
action of one firm connected with the Board for ham- 





pering the freedom of the agents at their works. The 
action was resented by the whole Board. 





The men employed at the Dunkirk Iron Works, 
West Bromwich, have come out on strike. At first 
the discontent was with the shinglers, then it extended 
to the furnacemen, and subsequently to the mill hands. 
An effort was made to deal with the matters in dispute 
by one of the representatives at the Board; but the 
firm refused to negotiate with him, and a notice was 
posted up of a reduction in wages. The Board, how- 
ever, condemned the action of the firm, and it was 
agreed that steps be taken to effect an honourable set- 
tlement. The employers on the Board, as well as the 
representatives of the men, condemned the action 
taken by an isolated member of the Board, thus show- 
ing a firm determination to stand by the rules of the 
Board by all parties, on all occasions. 





The Trades Congress Bill for a universal eight hours 
for all trades not only makes no progress, but it is 
causing some friction at the Parliamentary Committee. 
The secretary refuses to introduce such a Bill and take 
upon himself’ the responsibility for the measure. He 
states, and rightly, that he had expressed himself 
adverse to such a measure. A sub-committee is 
engaged in preparing such a Bill, and possibly it may 
see the light of day ; but the probability is quite the 
other way. Hints have been thrown out that the 
new secretary, Mr. Charles Fenwick, M.P., will be 
opposed at the next congress, but the trades will 
have recovered their senses by that time, as the new 
trade union leaders will find. 

Mr. Burt’s admiral speech at the Eighty Club dinner 
is much commended for its high tone, and the pru- 
dent counsels it contained. He expressed himself as 
opposed to legislation for adult males, except in cases 
where life and safety to limb and health are con- 
cerned. He had a very large and influential audience 
to address, and his points were heartily welcomed by 
the assembled guests. 

Mr. Bradlaugh has succeeded in obtaining the grant 
of a return as to the hours of labour, wages, and other 
matters in our colonies, which return will be found 
useful in the discussions on the eight hours, both in and 
out of the House. 

Mr. Howell has not yet moved for his larger return 
as to labour legislation, but he has a promise of in- 
fluential support when the time comes to move for it 
in the House. He has had voluntary offers of help 
from both sides should the Government refuse to grant 
the return on the score of expense. 





In the mining districts disputes are cropping up 
now and again. There is a strike at Silksworth Col- 
liery, in which coercion has been met by coercion. The 
employers demanded that the deputies should leave 
the Miners’ Union ; whereupon the miners demanded 
that all the deputies should join the union, which 
they did. The employers say that they were com- 
pelled to join through coercion. So the pit is idle, and 
the men are at play. 

At the Old Hill Colliery the men had given in their 
notices, but on their expiry an interview was arranged 
at which it was agreed thatthe stall men were to have 
an advance of 14d. per ton, and 6d. per yard upon 
yardage ; while the loaders and the young men would 
have an advance of from 2d. to 5d. per day. The 
strike is therefore averted. 

Several matters in dispute in the Notts district have 
been discussed, and the matters are left in the hands 
of the local agents to deal with in conjunction with the 
managers. Some of the disputes had reference to boys’ 
wages, others to local customs in force at several of the 
collieries. 

The Bedworth miners decided to strike against the 
few non-union men at work at the colliery, in spite of 
the desire of the manager to see if they would not 
come into the union by a little personal pressure. 
Some 500 or 600 men have thus thrown up their work 
because two or three have refused to join the union. 

The Favington dispute about the checkweighmen 
continues. The men seem determined that they will 
force upon the employers their man, while the latter 
refuse to accept him. So the strike continues out of 
sheer stubbornness. 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on No- 
vember 28, Professor W. E. Ayrton. F.R.S., Presi- 
dent, in the chair, the following communications were 
made : 

** Additional Notes on Secondary Batteries,” ~ Dr. 
J. H. Gladstone, F.R.S., and Mr. W. Hibbert, F.1.C 
After referring to the debatable points as to what com- 
pounds are formed and decomposed in the working of 
such batteries, the authors give the results of their ex- 
amination of the red substance formed by the action of 
dilute sulphuric acid on minium, and which Dr. Frank- 
land believes to be a compound having the formula 
Pb, S_ Ojo. The ultimate analysis showed 72 per cent. of 
lead. A portion of the substance was treated with a3 per 
cent. solution of ammonium acetate to dissolve out any 
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normal sulphate that might be present ; this left a residue 
much darker in colour than the original substance and 
containing 82 per cent. of lead. Pb O, contains 86.6 per 
cent. of lead. The colourless solution yielded a ratio of 
Pb to SO, varying from 2.0 to 2.15; pure Pb SO, requires 
a ratio of 2.16, and Dr. Frankland’s compound 3.23. 
From these results the authors conclude that the portion 
dissolved was not a basic sulphate and that the evidence 
tells against the original substance being a chemical com- 
pound. The authors have also continued their compara- 
tive experiments on the action of spongy lead on dilute 
sulphuric acid either pure, or containing a small quantity 
of sulphate of soda. After the experiments had gone on 
for five months the residues were analysed ; that from 
the pure acid showed 82 per cent. of lead sulphate and 
18 per cent. of metallic lead, whilst that mixed with 
sodium sulphate ar 89 per cent. of lead sulphate and 
11 per cent. of lead. hey_ therefore as that 
although the action of acid on lead is initially diminished 
by the presence of sodium sulphate, the final result is 
rather the other way. 

Mr. G. H. Robertson, who had used ammonium acetate 
to analyse plugs from storage cells, said he had arrived at 
results much the same as those stated by the authors. 

Mr. Swinburne said Dr. Frankland was absent, but 
without agreeing with him he would suggest that Dr. 
Frankland might say that ammonium acetate decom- 
posed the subsalt Pb3;S,0,,. and then dissolved the 
sulphate Pb SO, The question might be attacked by 
acting on equal quantities of the substance and the 
mixture PbOs, 2 Pb SO,, in a calorimeter with ammonium 
acetate, to see if the same heat were produced ; this would 
show whether the substance was a mixture or acompound. 

Dr. S. P. Thompson was glad that the authors allowed 
a possibility of basic sulphate being formed, for it was 
well known that an almost irreducible sulphate resulted 
from leaving a cell nearly discharged ; this he thought 
would point toa possible formation of a basic sulphate 
from PbO and PbSO, 

Mr. Swinburne did not see where the PbO came from, 
except in newly pasted negatives, and he knew of no 
evidence of an intermediate stage of oxide on the plates. 
They =_— to change directly to sulphate. 

Dr. Thompson said that a rapid discharge was known 
to produce basic salts. 

This Mr. Swinburne thought due to deficiency of acid 
near the plates. Peroxide, he said, could not be formed 
on the negative without the acid was heterogeneous, and 
gave rise to local currents. 

Mr. W. Hibbert, referring to Mr. Swinburne’s state- 
ment, said he had put one plate of spongy lead into 
strong acid and another into weak, and from this 
arrangement obtained a fairly large current. As regards 
the basic sulphate spoken of by Dr. Thompson, he did not 
think there was much probability of its being formed. 
Time, he said, had an important influence on a partially 
discharged cell, and he would not expect to easily reduce 
the Pb SO, formed by the long continued action of lead on 
a og acid, 

he President inquired whether Mr. Hibbert’s argu- 
ment would apply to a fully charged cell. Mr. Hibbert, 
in reply, said that in this case the time required to 
produce sufficient sulphate to be irreducible would be 
very much longer, for ina pester discharged cell much 
sulphate was already formed. r. Gladstone said he 
had anticipated that Dr. Frankland would raise the 
objection referred to by Mr. Swinburne. As far as he 
was aware, there was no direct evidence either way, but 
he thought the suggested decomposition was improbable. 
If he acted on a mixture of Pb }, and Pb SO, he would 
expect to get the results actually obtained. ‘Mixtures, 
however, were difficult to deal with, and the results not 
conclusive, for the physical condition of the mixture was 
not the same as that of the actual products. Referring to 
Dr. Thompson’s remarks, he understood that it was the 
basic sulphate which he (Dr. Thompson) considered irre- 
ducible. Dr. Frankland, however, believed this sulphate 
more easily reduced than Pb SO,, 

The President remarked that he thought Dr. Frankland 
had two reasons for his belief in the existence of the basic 
sulphates. One of these was the bg in reducin 
normal sulphate, whilst the other was based on the rapi 
fall of electromotive force at a certain part of the dis- 
charge. It was at this point that Dr. Frankland thought 
the new sulphate formed, and to meet this argument it 
was necessary to find some other explanation of the rapid 
fall. In this connection he (the President) inquired 
whether there was sufficient peroxide formed on the nega- 
tive plate to account for the drop. On this point Dr. 
Gladstone could not speak decisively. 

“© An Illustration of Ewing’s Theory of Magnetism,” 
by Professor 8. P. Thompson, D.Se. A number of small 
“charm ” compasses were placed together on a glass 

late of an ordinary vertical attachment to alantern. A 
arge magnet at a distance served to neutralise the earth’s 
tield, and a coil enabled a magnetising force to be applied 
in the plane of the needles. By this apparatus ail the 
various ae exhibited by Ewing’s model were 
beautifully shown ona screen. In the course of his ex- 
periments Dr. Thompson had found that when small 
magnets placed at moderate distances apart were used, it 
was much more necessary to neutralise the earth’s field, 
in order that they might set themselves according to 
their mutual attractions, than when larger magnets were 
employed. A weak field directed the small openly 
spaced magnets, whereas with larger ones, their mutual 
actions were much more powerful. This fact might, he 
thought, throw some .-: on the molecular groupings in 
magnetite(loadstone). This substance exists in two forms, 
viz., one crystalline and the other of a heterogeneous 
structure. The former variety exhibits no magnetic 
retentiveness, whilst the latter was decidedly magnetic. 
As far as he was aware no sufficient explanation had been 





given of the non-retentiveness of the crystalline variety. 
A difference in the molecular distances or groupings 
might account for the peculiarity. 

Mr. Boys said it was rather curious that Professor 
Riicker had just devised a somewhat similar illustration 
of Ewing’s theory, and he exhibited it at the meeting. It 
consists of little magnets made of long U-shaped piecss of 
watch-spring pivotted by glass caps on needle points ; the 
needle points are fixed in little discs of lead stuck on a 
sheet of glass which forms the base of a glass box. An 
— helix surrounding the box serves to apply magnetic 

orce. 

Mr. Swinburne called attention to two theoretical 
points. First as regards susceptibility (which he regarded 
as a mere ratio and not a property), he said that if par- 
ticles of iron at a high temperature rotate, as has been 
supposed, the susceptibility should be negative, and Pro- 
fessor Ewing had some reason to think that this was the 
case. The next point concerned the loss of energy when 
an armature rotates in a strong magnetic field ; this, he 
said, was known to be considerable, whereas if Ewing’s 
theory is correct he would expect little or no loss, for all 
the little magnets would always put themselves in the 
direction of the field, and would never pass through posi- 
tions of unstable equilibrium. 

The President said he had discussed the question of 
negative susceptibility some years ago with Dr. Lodge 
with reference to the drop in the characteristics of dynamos, 
but he was not aware that any direct evidence had been 
obtained. 

Professor Perry thought negative susceptibility might 
be possible in strong fields, but not in weak ones. Mr. 
Swinburne, on the contrary, considered its existence 
would be more marked in weak fields. Mr. H. Tomlin- 
son said he had tried experimentally whether the suscep- 
tibility of nickel, when heated above its critical tempera- 
ture, was negative, but he had not been able to detect it, 
although his apparatus was very sensitive. 

‘© The Solution of a Geometrical Problem in Magnetism,” 
by Thomas H. Blakesley, M.A. The problem referred to 
was the following: Given the two poles of a magnet and 
a straight line intersecting at right angles, its axis pro- 
duced, to determine at what point this line is parallel to 
the field. The question is of scientific interest, because 
if the point be found experimentally, the distance between 
the virtual poles of the magnet can be determined, whiist 
it {s important practically from its bearing on the devia- 
tion of ships’ compasses in certain cases. The instances 
in which it would apply are pointed out in the paper. 

Assuming the points m ad n (see figure) to be the posi- 
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tions of the virtual poles and P the required point, it is 
shown that 
m n 


(@+m2t (any! 





where 
Om=m, On=n,andOP=d. 


From this the expression 


(525 Pie 3. _— 1 m+n*_ Ois deduced. 
2mn 4 2mn 4 2mn 


Now in hyperbolic trigonometry we have a formula 
cosh? @ — 4 cosh 6 - + cosh 3 6 = O, 


hence making ‘ 
m+n — cosh 3 6, 
2mn 
we have also 
_@& 
2mn 
The value of 6 can be then found by aid of the tables of 
hyperbolic sines and cosines compiled by the author and 
nine recently by the Society. The distance d can 
thus be determined in terms of m and n. 
A method of finding the point experimentally is then 
described, and the distance between the poles (2 a) shown 


to be given by the expression = tanh aa 


7 fase #1 

d~ 4 cosh @ ’” 
l being the distance OC. The latter function can be 
deduced from the tables already referred to. 

Experiment shows that the distance between the virtual 
poles soon approaches the length of the magnet, as d 
increases. ‘ee ; 

The strength of the field at P is given by the expression 

4M _cosh?@ — 
“da 4cosh? @-1 
where M is the moment of the magnet. This can be sim- 


= cosh 6. 





where 


plified by arranging d and J so that cosh? 0-7 and then 


5M 

becomes 8 af 

Under these conditions 1.85065, and therefore the 
angle O C P=40° 23’ 10”. 





A RESUME OF THE EXPERIMENTS ON 
ELECTRICAL UNDULATIONS OF PRO- 
FESSOR HERTZ.* 

I UNDERTAKE a brief survey of the recent and most 

important experiments in electrical undulations, carried 

out first by Professor Hertz in Germany, initiated almost 
at the same time by Lodge in England, and repeated by 

Trouton and Fitzgerald also in England, by Egeroff in 

Russia, by Joubert and De Nerville in France (who had 

the advantage of assisting at the Laboratoire Central 

d’Electricité in Paris), and in a reunion of the Congress 
of Electricians held on the occasion of the Paris Exhibi- 
tion of last year. 

Faraday said that it was allowable to admit that the 
transmission of electrical energy might be effected by 
means of the ether, because it was probable that if this 
ether existed, it could fill another office besides serving as 
a medium for the propagation of light. Maxwell was 
also led to conclude that electrical action was transmitted 
through space by means of oscillations of the same order 
as the luminous waves, the difference between the two 
manifestations depending only on the difference in the 
length of the waves. 

To verify this fact which existed without doubt in the 
minds of scientists, a direct experiment was required, and 
this has constituted the object of the experiments carried 
out by Professor Hertz in 1888-89, 

These researches form an important step towards the 
understanding of the nature of electricity, and of the 
connections which bind it to another of the physical 
agents, because they demonstrate to us : 

1. That the medium which intervenes in the electrical 
phenomena is the same as that which is the seat of lumi- 
nous oe. 

2. That the perturbations of the two species are pro- 
pagated under the same conditions and with equal 
berg 

3. That there exists an identity of nature between cer- 
tain electrical and luminous phenomena. 

sides, since one of the greatest triumphs of Dr. 
Hertz consists in having realised an arrangement by 
which the length of the electric wave is considerably 
reduced, this — up a great hope for the industrial 
production of the electric light. In fact the different 
sources of light can be compared among themselves by 
methods different from the ordinary photometric ones. 

We can for example inclose the lamps to be experi- 

mented on in an opaque calorimeter which admits of 

measuring the energy expended in the total radiations W, 

and also in a transparent calorimeter which allows the 

luminous radiations to pass. The energy consumed by 
these will be measured by the difference Tebeess the two 
results, W and W,, and the relation 

W-—W, _ luminous radiations 


W radiations total 


will serve to estimate the luminous results. The experi- 
ment has given the following : 
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Now although the cost of the electric energy and the 
necessity for expensive and complicated apparatus reduce 
the apparent advantages, it is still allowable to forecast a 
considerable preg in the industrial production of the 
electric light. In fact in an arc lamp, which, by the 
above figures, secures to us the greatest yield of light. 
joths of the energy expended are lost, because consumed 
in the production of invisible radiations. But the re- 
searches of Dr. Hertz lead us to hope that we ma 
succeed in obtaining radiations of a determined period, 
and if so we shall be able by this means to transform the 
whole of the energy expended into luminous energy, and 
then the cost of electrical energy will be of no importance 
relatively to the result chiabeat 

In order to prove that the propagation of electricity 
enters into the category of undulatory movements, it is 
necessary to turn to periodical phenomena ; and in this 
regard we may observe that electrostatical and electro- 
dynamical phenomena only rarely present this character, 
Alternating currents are produced with a certain period, 
but with the means by which we obtain them from the 
machines, the number of alternations per second is too 
small to reduce the length of the wave to a manageable 
size. In fact, if we admit the velocity of propagation of 
the electrical action to be that of light, that is 300,000 
kilometres (3 x 10° G. C. S,) per second, the length of the 


wave expressed by ons if n is the number of alter- 





* Abstract of a paper contributed to La Revista Marit- 
tima, by Giulio Bertolini. This is the paper referred 
toin the letter signed ‘‘ Chief Engineer, RN ublished 
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nate currents, which succeed each other in the same 
period of time. 

In order to produce the alternations with sufficient 
rapidity, it is necessary to have recourse to the two follow- 
ing means : 

1. Let there be a condenser with capacity C possessing 
an initial charge Qo and discharging it through a circuit of 
residual capacity R and with a coefficient of auto-induc- 
tion h (see aa 1; also Fig. 1). 

The current of discharge is 

tite vk dQ : 
dt 
and in virtue of Ohm’s law, taking account of the auto- 
induction in the circuit of discharge, 


a a v.-pt-t 
dt 


V being the difference of potential. Under another form 
as 


i= Qt 
c dt 
R e 
and 
di__ @&Q 
dt dt?’ 
transposing we obtain the general equation characterising 
the discharge, 9 Q 
da? RdQ ; 
‘se +.%=0 
d@ Ldt OL @) 


(See Note 2.) 
This equation has other solutions according to the value 
and of Q ; 
4 CL —: oa 
If the resistance of the circuit is inferior to the critical 


value ts 
Ro = rt L 
Cc ’ 


the current of discharge will be periodical ; its intensity 
being expressed by the formula 


of 


_R 1 7 
i=e 2L Q, CL sin 1_R*, 
/ 1 _ FR CL 4L 
VOL 4. 


This expression—which becomes O for ¢ = «—demon- 
strates that the intensity is represented, in the case 
treated of by sinusoids of superior order. 

The equation which gives the value of 7, allows us to 
caleulate the period of the current, which—considering 
the return in the same sense—is expressed by 


Q2r 


J 1 _R 

CL 4L 

and inthe case, when the resistance can be neglected, 
T=27 /CL 

Many experiments have demonstrated the reality of 
this fact, studied first by Helmholtz, compared and 
analysed by Thomson, and proved in 1888 by Hertz. 
Reflecting the spark which passes on the interruption of 
the circuit of small resistance, on a system of mirrors 
rotating with a very rapid and uniform movement, we 
distinguish a series of luminous points, and the discharge 
is called oscillating. In order to have the discharge con- 
tinuous, it is necessary that the resistance of the circuit 
be relatively considerable, but still if L, that is, the auto- 
induction, is large, it may have the oscillating form. We 
can give a simple idea of the phenomenon in question, b 
means of an analogous fact, which may be produced wit 
liquids. 

et us imagine two reservoirs separated by an elastic 
partition and agg A aliquid maintained at a different 
pressure in each. Evidently the partition will be curved 
towards the chamber where the pressure is least. 

If now we unite the two reservoirs by means of a long 
and narrow tube, in other words, Seca by the circu- 
lation an appreciable resistance of friction, the liquid will 
flow regularly towards the compartment where the pres- 
sure ea, and the containing partition will readjust 
itself without oscillation ; on the contrary, if the two re- 
servoirs are put in communication by means of a short 
and wide vd —therefore under the same points of view 
with very slight resistance—a rapid movement of the 
liquid will take place, the elastic partition will pass 
beyond the position of equilibrium, so that the liquid will 
return in part to the chamber from which it was 
released al so forward and backwards, each move- 
ment being accompanied with a gradually decreas- 
ing oscillation of the elastic wall. I[t is a similar case 
to that which is experienced in the discharge of a 
Leyden jar, in which the dielectric is in a state 
of tension (see Note 8), and if we discharge a con- 
denser through an electro-magnet with a steel core, 
the co-eflicient of auto-induction being large enough, we 
produce the oscillating discharge. Under these condi- 
tions the effects of such a discharge are the magnetisa- 
tion of the steel core alternately in a contrary sense, 
which by degrees penetrates less deeply into the mass, so 
that by the action of an acid we can gradually destroy 
the outer strata of the core and show by means of a 
magnetic needle that the successive magnetisations have 
been inverse. 

By the oscillating discharge the undulations obtained 
are comprised between 10,000 and 100,000 per second, and 


T= 





therefore, asa minimum, the length of the wave descends 
to 3 kilometres. 

If we suppose that the extremity of the secondary cir- 
cuit of a Rhumkorff coil is connected to the armature of a 
condenser (or also not in contact), in correspondence 
with the interruptions in the primary circuit of the coil— 
the charges of contrary sign created by the act of the 
preceding closing of the two armatures, or the difference 
of potential developed at the extremity of the open secon- 
dary circuit, will have the effect to produce in this 
secondary circuit an inverse current to that which the 
change on the difference of potential had produced; a 
current which will develop in its turn extra currents, so 
that also in this case the discharge will assume an undu- 
latory character. 

These undulations were studied by Thomson, by Kirch- 
hoff, Helmoltz, Oettingen, Feddersen, Bernstein, Mouton, 


&c., and have a duration ordinarily of ;~ ~~ second. 
’ 10,000 


By these two means obtaining a very rapid succession 
ofalternatingcurrents, Dr. Hertz has connected them in his 
arrangement, and with*them obtained oscillations still 
more rapid, and of which the duration can be calculated 
in billionths of a second. 

The exciter used by Dr. Hertz, being the combination 
of a condenser and an induction coil, was composed of 
two bars a and a’, Fig. 3, of 5 millimetres in diameter ter- 
minating at the further extremities in two large spheres, 
S and S’, 30 centimetres in diameter, and at the inner 


end in two small spheres s and s’ 3 centimetres in 


Fig 1 uv 


Fig v 
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diameter, separated from each other about 0.75 centi- 
metres ; the spheres S and S’ stood at a distance of about 
1 metre, and each armature of the condenser just described 
communicated permanently with the poles of a Rhumkorff 
coil. In other experiments Hertz substituted for the two 
large spheres, two square sheets of brass, 40 centimetres 
square, and this was done also by Joubert and De Nerville 
and Egeroff in their reproductions at the Laboratoire 
Deateal and at the Société Internationale des Elec- 
triciens. 

In experiments still more recent Dr. Hertz made use of 
a cylinder of brass 3 centimetres in diameter, and 26 
centimetres long, divided in the middle ; and this cylin- 
drical exciter gave ten times as great a number of oscilla- 
tions as that with the spheres. Totes employed, instead 
a condenser of plates of glass and metallic sheets, an 
which he discharged in a circuit, of which the coefficient 
of auto-induction was also a centimetre. (See Note 4.) 

In order to verify the production of the electrical undu- 
lations, and to analyse the properties of reflection, refrac- 
tion, interference, &c., the arrangements requi 
another apparatus, and for this end the illustrious Pro- 
fessor of Carlsruhe has availed himself of an artifice used 
in acoustics. As we know, the analysis of sound is accom- 
plished in a manner which is physical and independent of 
the ear, by means of copper spheres (called resonators) of 
dimensions such that their vibrations produce a certain de- 
termined note, and they do not vibrate unless amongst 
various notes sounded there happens to be the note which 
is proper to themselves. We can also escape the necessit 
of verifying the sonorous vibrations by the ear when (wit 
an arrangement analogous to the sensitive flame of Kéni 
(see Note 5) we put the resonator in communication with 
a manometric capsule, which causes a flame to oscillate 
every time that the spheres sound, and the agitation of 
the flame can be brought into prominence and observed 
by a system of revolving mirrors. 

In the same way Dr. Hertz makes use of a resonator 
(Fig. 4) composed of a metallic thread bent into a circular 
or square form, and the extremities of which are separated 
by a very small distance, and which can be regulated to 
great nicety by means of a micrometer. The dimension 
of this figure is shown to have an influence on the inten- 
sity of the phenomena observed, and this naturally de- 
pends on the necessity of using an apparatus in which the 


period of the electric movement is the same as that of the 
exciter, in order to have the greatest effects; for this 
reason the name resonator is given to the figure in ques- 
tion, because it acts on exactly the same principle on 
which the apparatus of the same name serves in acoustics. 

Joubert and De Nerville use instead of this a recti- 
linear resonator formed of two pieces of copper wire 
(Fig. 5), the outer extremities of which are connected to 
sheets of tin to form a condenser, and at the extremities 
approach each other ; one of the wires was rounded and 
the other pointed. Also in this arrangement a micro- 
meter served to vary the distances of the ends; and the 
most convenient length of the wires and sizes of the two 
sheets was determined by experiment. Joubert proposed 
to render the phenomena visible, but could not obtain any 
satisfactory results, 

Egeroff, on the other hand, fixed on the use of Geissler’s 
tubes, and succeeded with only one of sixty in obtaining 
results sufficiently satisfying the wished-for conditions. 
This tube had been kept for fifteen years and contained 
highly rarefied ammonia. 

efore coming to the results of the various experiments 
we must say that practice has demonstrated how, in the 
production of rapid oscillations by means of the exciter 
just described, there exist complex influences, some fixed, 
others unknown and almost capricious; not only is the 
distance maintained between the two spheres important, 
the state of their surfaces, and the dimensions of the in- 
duction coil, but also the light by which the apparatus is 
illuminated plays a varied and important part, also the 
hygrometrical condition of the atmosphere, &e. As an 
example, a bright violet light extinguished the oscillations 
completely, and another time—not in this condition of the 
light—simply blowing on the surface of the spheres was 
sufficient to cause the phenomena, which without any 
known reason could not previously be obtained. 

As a settled arrangement in the experiments at which 
I had the pleasure to assist, the coil used was of a Car- 
pentier model of 600 “‘lire” acting with a Marcel-Deprez 
interrupter, and with a current of 15 amperes, when the 
interruption in the secondary circuit was suppressed. 
Practically we judged of the satisfactory action of the 
apressics by the aspect and sound of the spark; this 
should show a very fine brilliant and straight track and 
be accompanied by a dry crackling noise. So much pre- 
mised, the exciter acting conveniently, and the resonater 
being well adjusted, we meet with sparks of 8 mm. or 
10 mm. in the vicinity of the exciter, and these gradually 
decrease by augmenting the distances ; still remaining 
visible at 15 or 20 metres. Further, the sparks are 
greatest when the plane of the resonator is parallel to the 
exciter, and cease to be produced when it is in the plane 
normal to it. 

We recognise that we have to do with true electric rays 
(analogous to luminous rays in the sense that they are 
propagated in right lines, out of which their action is 
not perceptible), by the use of parabolic mirrors of large 
dimensions. These rays traverse insulating substances, 
and on the other hand are partially or totally reflected 
by conducting bodies, such as zine plates, linen covered 
with tinfoil, or gilt paper, &c., and in reflection we can state 
that the angles of incidence and reflection are equal. 

After the example of Dr. Hertz, we can also carry out 
the refraction experiment. For this the illustrious 
Viennese scientist used a large prism of asphalte, of 
which the faces were more than a square metre in area ; 
the angle of incidence was 30-deg. This prism being 
situated in the course cf the elecric rays. Hertz found 
that while the sparks were not produced at the resonator 
when it was in the direction of the incidental rays, they 
commenced to be produced by a deviation of 11 deg., and 
reached a maximum at 22 deg., and he thus measured the 
index of refraction (see Note 6) of the asphalte by means 
of the electric rays. 

The influence of light on the production of the spark is 
demonstrated in a very, evident manner by bringing the 
resonator very closely to the exciter, and burning magne- 
sium in proximity to them. The aspect of the sparks 
from the exciter changes, and at the same time those 
from the resonator disappear. If now in these condi- 
tions we interpose a sheet of glass, the phenomenon is 
reproduced, whilst it is not re-established on interposing 
a sheet of quartz, which allows the violet rays to pass. 

The existence of the electric wave can put in evi- 
dence in an absolute manner by means of an experiment 
of interference, analogous to that used by Savart to show 
the interference of the direct sound waves with those 
reflected by a wall. For this end the partition opposite 
to the exciter is covered with a sheet of zinc ; the waves 
reflected from it interfering with those direct, show them- 
selves by separate stationary waves with fixed nodes, and 
the position of these is shown by the cessation of sparks, 
which show themselves in them when we explore the 
interval between the exciter and the partition or screen 
with the resonator. 

Determined then by means of the fixed nodes the length 
of the waves (and by the quality of the exciter, the length 
of the period being known), we can deduce the velocity 
of propagation of the electric action. In this way, by the 
method I have indicated, the velocity was found to be of 
the value of 300,000 kilometres per second, which is equal 
to that of the propagation of light. 

Hertz has also studied the propagation of the electric 
wave in an electric wire. For this he has placed parallel 
to one of the plates another similar sheet joined to a 
copper wire stretched horizontally in the plane symme- 
trical to the exciter (Fig. 6). In these conditions the 
electric oscillations of A determine the corresponding 
oscillations of P, and these are transmitted to the wire. 
Exploring the course of wire with the resonator in the 
same plane of symmetry with the exciter—so that it may 
be withdrawn completely from the direct action of the 





exciter, and influenced only by the current in the wire~ 
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Hertz has found that the sparks pass in a maximum, 
diminish, and cease, at many points, reappear, augment 
in length, and soon. This proves that in the transmis- 
sion through the wire the oscillations were reflected at 
the extremity, giving rise to a series of nodes and loops 
at regular distances, and if the wire be cut at one of the 
nodes the phenomena remain the same in full agreement 
with a known experiment in acoustics. 

Dr. Hertz has availed himself also of his apparatus 
to demonstrate the retardation which occurs in the pro- 
pagation of electrical action. 

For this purpose he has adopted the arrangement re- 
presented in Fig. 7, and has thus been able to recognise 
that when A is at equal distance from the extremities of 
the conductors no spark is produced between them, 
whilst brilliant sparking takes place when the point of 
attachment of the wire F is displaced a certain amount 
from the central point. In order that the experiment 
should be successful, it is necessary that the wire F should 
be long enough to escape almost entirely the distant action, 
transmitted to the secondary conductor across the space 
surrounding the wire. 

The phenomena serve then to prove the retardation in 
the propagation, since the spark is produced by the creation 
of a difference of potential, and which does not occur, 
but we have simultaneously at the extremities O, the 
same potential of the primary pole if the point A corre- 
sponds with the centre of the secondary conductor, the 
spark is produced if A is displaced, so that the two waves 
will arrive at the interruption with a difference of phase. 

With this I conclude the series of experiments carried 
out by Professor Hertz without considering in what mea- 
sure the theory of Maxwell adapts itself to the phenomena 
referred to, or what consequences are to be deduced from 
it ; because in this domain of scientific research the intro- 
duction of electricity in the programme of this review 
must cease, it appears to me, with the work of signalling. 
Special publications can then furnish what is necessary to 
whoever wishes to study the arguments in detail; as for 
myself, filling the simple duties of signal officer, I shall 
feel much gratified if I have succeeded in having interested 
the intelligence of others in researches which are of such 
great importance, 

As was stated at the commencent, the experiments which 
have been described show that electrical vibratory move- 
ments and luminous vibratory movements are propagated 
with the same velocity, corresponding to a modification of 
the same nature of the same medium, and they have 
influence the one on the other. The marked (notable) 
difference at which we are arrived by the results is 
in the duration of the period, since, in agreement with 
vibrations of a duration of a billionth of a second, we 
arrive at a maximum length of wave of 30 centimetres, 
whilst those of the longest visible rays—red—is 0.5 x 10-4 
or 60,000 times less. 

This difference, though very great, as I have said, has 
not P an tag Lodge from suggesting the possibility of 
producing the light without the intervention of heat, 
although—on account of the magnetic permeability of the 
medium and its specific inductive power—the hope may 
be called premature (see Note 7). eanwhile in another 
order of facts, Carby wishing to demonstrate experi- 
mentally (see Note 8) recently how the induction between 
telephone wires is due rather to electrostatic than to 
electro-magnetic action—inasmuch as the telephone waves 
are relatively large—has thought of the possibility of 
obtaining by means of the interposition of one or more 
bodies, an interference or refraction producing the effect 
of preventing through the above-mentioned cause the 
telephonic perturbations. 


Notes. 

_ 1. To sum up we can say that the coefficient of auto- 
induction is only the coefficient of the term which corre- 
sponds to the external work in the creation of the electric 
field, and being homogeneous of one length, can be mea- 
sured with the system C.G.S. in centimetres. 

2. The general equation above indicated can be put 
under the form 


d?Q dQ, p06 
— + 2a—%+8°=0. 
de dé 
As 
= R 7 
a 
b= 1 
: CL 
resolving we put 
Q=A e™® 
IQ_-a meme 
dt ; 
@Q_ ae, me 
dt vis 


and then 
Ac™t (m2+2am+b2)=0. 
In order to determine the value of m, it is sufficient to 
take the two roots of the equation 
m?+2am+b?=0, 

which can be, real and unequal, real and equal, and ima- 
ginary. In the case in which the roots are real, the solu- 
tion is of the form 

Q=Ae ™Eé +Be™ c 
A and B being two constants, and m, and mz the two 
roots. 

m 

Me 


or for brevity replacing »/a?—U* with r which has a real 
value 


=-at Vat-@ 





Q=e—**f ae" +Be “! . 


If the roots are imaginary, that is, if b> a, the two com- 
ponents rte—rt are imaginary, and in such a case repre- 
senting »/a?- a? by p. 

= pe | = ER i 
Q=e*H{ vert V1, pe Pts 4 
and by the formula of Moiore 
opt a/-1= cos pt + J—1 sin pt 
enn ea 


whence we get 


= cospt— »/—1sin pt, 


— f 
Q =e at (A + B) cos pt + 4/-1(A-B)sinp¢ } 
— ( P 

=e @¢)M cospt+Nsin pt \ a » (vy) 
The general equation (x) therefore admits of two species 
of solutions : one exponential and one trigonometrical of 
the values tL and oz! the limits of passage from one 
species of solution to the other is represented by the case 


of equal roots or by Ro = Ne below which value of 


the resistance (which may be called critical) the solution 
is always trigonometrical. Let us now study more par- 
ticularly the character of the current of discharge in these 
last conditions, determining 


:= IQ 
i aa rom (y) 


i= 20 a ¢ 4 (m cos p ‘ +nsin p’) + pe“ (m sin pt 
—n cos pt) 
=e (am—pn) cos pt+ (ant+tpm)sinpt . (2) 
To determine the constants m and n we observe that 
for t=0, Q=Qp, and i=o, then from (y) and from (z) 
M=Qo, n= aQ,, 
Pp 
and 
Q=e —as Q { cos pt+ = sin pt} 
Pp 


a 2 Rs 
t=e at {a Qo 4» Q fain pt= 
Pp 


1 1 Ree 
_Rt as 
e 2L QCh _ sin Vex bea 
I 
CL 4L 


3. If fis the attractive force between the two arma- 
tures of an electrostatic condenser, we find that the 
pressure exercised in the dielectric in all directions in 
the act of charging is represented by 


87K’ 

K is the coefficient in the general expression of Coulomb 
on electric action. 

4. In the electrostatic system of unity, the capacity, 
being homogeneous of one length, is expressed in centi- 
metres. 

5. Also aa recently by Professor Frélich in a 
series of studies carried out in order to demonstrate the 
movements of the telephonic membrane. 

3. As we know, the index of refraction for a given 
substance is the constant relation between the sine of 
the angle of incidence and that of the angle of reflection 
of a given ray. 

7. October 25, 1889. Dr. Berthelot ‘“‘ Revue Inter- 
nationale l’Electricité.” 

8. Vues nouvelles sur l’inductun telephonique, par 
J. Carby (‘‘ Lumiere Electrique,” Janvier 11, 1890). 
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THE CHICAGO INTERNATIONAL EXHIBI- 
TION OF 1893.* 
By James Drepcr, Member of Council. 
(Concluded from page 680.) 

CuIcAGo is laid out with main streets or avenues after 
the fashion of most American cities, with narrower streets 
—- generally at right angles, a geometrical arrange- 
ment that possesses many advantages. The rule has of 
course many exceptions rendered necessary in some cases 
by the intrusion of the sluggish Chicago River and its 
branches. The streets and avenues are wide, and on a 
dead level; the principal ones are bordered by vast piles 
of buildings which are the glory of the citizens and the 
wonder of visitors. Although the town has an area of 
174 square miles, the prices of land in the central portion 
rise to fabulous amounts, and rents are dearer than in 
London ; for this reason and with a desire to possess the 
highest buildings in the United States, the blocks are run 
up to twelve, thirteen, and even fifteen stories in height. 
In some of these, staircases are regarded as superfluous, 
and in all of them, elevators, sometimes as many 
as eight or ten, run up and down all day at ex- 
press speed. Street railroads of course form the chief 
means of transit for passengers, and it is in Chicago 
that the cable system of tramways has found its 
fullest development ; the high speed at which the cars are 
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propelled by this means, is counteracted to a considerable 
extent by the heavy wagon traffic that crowds the ill- 
paved streets. The concentration of business is naturally 
greatest upon the branches of the Chicago River and the 
35 miles of wharves that constitute the accommodation of 
the port. The streets crossing the muddy stream and its 
branches are connected by swing bridges, the constant 
opening of which, for the pas: of ships, causes a con- 
tinual congestion of traffic. This is avoided in some 
instances by the construction of tunnels underneath the 
river. Seven terminal stations that provide for 21 dif- 
ferent railway companies, add to the busy aspect of the 
city, and the great network of competing lines, that con- 
centrate over the suburbs, crossing and recrossing each 
other on the level, give the visitor a high respect for the 
superior intelligence of the American engine-driver, who, 
assisted with only a very crude signal system, contrives to 
handle an enormous train business with but few accidents 
and little loss of life. Except for theatres and parks, 
Chicago may be said to have no means of amusement, for 
which indeed there seems no leisure. Possible visitors to 
the Columbian Exhibition, of the idle class, may take 
this information as a hint that they perhaps had better 
stay away. Besides the vast business blocks of the city, 
and the Auditorium buildings, which contain a giant 
hotel, the largest theatre in the world, hundreds of offices, 
scores of shops, and a Government signal station, the pride 
of the inhabitants lies in their parks, and the suburban 
dwellings of the wealthy inhabitants, who must be very 
numerous, if a conclusion can be drawn from the number 
and appearance of these residences. 

A struggle scarcely less severe than that at Washington, 
followed the victory scored by Chicago, and took place within 
the city itself. This was the battle of the-sites, in which 
all citizens interested, and many who were not interested 
at all, took part with that energy and vehemence so sur- 
prising to an Englishman. Railway companies and Park 
Commissioners, the Government Committee and the local 
executive, even the United States Engineer Corps, took 
active sides in the dispute, while the Chicago newspapers, 
with but little patriotism and less reason, added to the 
confusion by indiscrimate condemnation. Of course order 
was evolved out of all this chaos, but not until much valu- 
able time was lost, and more or less mischief done. One 
of the most lively causes of dispute was the so-called dual 
site that involved the arrangement of the Exhibition in 
two localities about three miles apart. Without explana- 
tion, this proposal appears an unpractical one, though in 
reality it was attended with many advantages, and was in 
the end very willingly adopted. 

Another matter of discussion was as to which of the 
parks in Chicago should be selected for the construction 
of the main buildings; many such parks were more or 
less well adapted for the purpose, and each site as it was 
proposed found a large number of enthusiastic supporters 
and an equal number of determined opponents. A large 
space of land was offered for the purpose by a private 
owner, and an extensive site close to Lake Calumet was 
also suggested ; both these latter proposals were, however, 
soon abandoned, because, though the ground in each 
case stood within the city limits, it was too remote 
to be practicable. In the end a decision was made in 
favour of Jackson Park, a large and partly reclaimed 
space of about 800 acres situated on the ae front and in 
the southern part of the city. But it was felt that the 
space thus given by the South Park Commissioners was 
insufficient for the purposes of the Exhibition, and 
efforts were made to secure the smaller and very beau- 
tiful Washington Park lying at some distance away. 
After many negotiations a satisfactory arrangement was 
entered into between the Park Commissioners and the 
Exhibition executive, by which both Washington and 
Jackson Parks were ceded, as well as a broad connecting 
strip known as the Midway Plaisaunce, which connects 
the two parks; by this arrangement, an area of some 1200 
acres was secured for Exhibition purposes, an extent 
felt to be amply sufficient if not embarrassingly large. 
At the same time that this arrangement was completed 
the difficulties that had existed between the executive on 
the one hand and the Illinois Central Railway Company 
and the United States Engineers’ Department, were 
satisfactorily adjusted. These difficulties had their origin 
in the demand of the executive for the cession of a piece 
of ground on the lake front, situated in Lake Park in a 
central part of the city, and an addition to this space 
by the reclamation of a portion of the adjacent fore- 
shore ; the total amount thus obtained would equal about 
80 acres and was required by the executive for the erection of 
special buildings. It was this independent space, 3 miles 
from Jackson and Washington Parks, which constituted 
the much debated dual site. But the railway company 
threatened injunction on the ground of trespass, and the 
Government Harbour Board forbade the filling up of any. 
portion of the lake, which is national property, so that for 
a long time it appeared as if the projects of the executive 
concerning the dual site would have to be abandoned. In 
the end, however, amicable compromise overcame the 
various obstacles, and the executive became possessed of 
the land and of the power to extend it into the lake under 
very favourable sonians ae 

It forms an important part of the Exhibition scheme to 
utilise this Park Lake site for the construction of large 
and possibly of permanent buildings for the display of 
pictures, and probably for collective exhibits of scientific 
rather than of commercial interest. It is intended also to 
add to these as many attractions for the public as can be 
devised, and that this part of the Exhibition at least shall 
be kept open at night for the benefit of visitors staying in 
Chicago and who may not feel disposed in the evening to 
go so far as the main Exhibition buildings. The common 
sense of this proposal will be apparent when it is re- 
membered that Chicago, like all other American cities, 
is deficient in public amusements and attractions, and 
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it is thought by the Exhibition executive that it 
would be possible to create special attractions for the 
public in this small area, similar to those that were so 
successful in our series of exhibitions at South Kensing- 
ton-—the first condition of success being the creation of 
serious exhibits to serve as an excuse for attending out-of- 
door amusements. 

Having secured the two large parks of Washington and 
Jackson with the connecting strip, the next important 
= that presented itself was in which of these parks 
the main buildings should be erected. Washington Park 
presents the advantage of being beautifully laid out with 
great stretches of grass and large plantations of fine trees ; 
Jackson Park has the attraction of being on the lake, so 
that the Exhibition buildings could be grouped along the 
shore of the fresh-water sea. This arrangement offers 
many advantages, such as effectiveness of position, facility 
of dealing with sanitary questions, a close association of 
the naval sections of the Exhibition with the main 
scheme; on the other hand it involves larger outlays in 
landscape gardening, and it is more than probable that 
during some period of the Exhibition the lake storms may 
prove inconvenient. We believe that after careful con- 
sideration the lake site has been definitely adopted, and 
that Washington Park has been preserved for separate 
— flower shows, and the like. One of the special 

eatures of Washington Park is the racecourse and grounds 
of a famous Chicago sporting club, and this, with its various 
accessories, is to be included asa part of the Exhibi- 
tion. The strip of broad flat land conecting the two 
parks has also to be utilised, and its position sug- 
ests it as being admirably adapted for conversion 
into a street of States and Nations. By using it for this 
purpose a magnificent perspective of fine buildings pre- 
senting many varieties of architecture would result, and 
the various States and foreign countries taking part in 
the Exhibition, could be provided with ample space for 
erecting their offices, special pavilions and buildings for 
entertainment, beside which the famous Rue de Caire 
would sink into insignificance. Much work for the land- 
scape gardener remains to be done before the greater 
part of Jackson Park can be completed. 

The system of classification has not of course been de- 
finitely decided on, though it has received very careful 
attention by the executive, Generally it is intended that 
a decimal system of arrangement should be adopted, in 
which the groups should be divided into ten divisions, and 
each division into ten classes. It is proposed that the 
arrangement of groups should be as follows: (1) Agricul- 
ture and allied industries; (2) mines and metallurgy ; 
(3) marine and fishery ; (4) manufactures and other elabo- 
rative industries. This group would include machinery 
of all classes, the applications of electricity, industrial 
chemistry, pottery, glass, metal working, furs, and 
leather, textile industries, paper manufacture, &c. 
Group 5 would be devoted to Pa soul its accessories, in- 
cluding the production from raw materials, preparation 
and preservation. Group 6, ‘‘The house and its acces- 
sories, costume and personal equipment,” embraces the 
arrangement, heating, lighting, ventilation, and water 
supply of cities; architecture, furniture, dress, jewellery, 
&c. Group7 is devoted tothe pictorial, plastic, and decora- 
tive arts, and Group 8 to social relations and public wel- 
fare. This last-named group includes music and musical 
instruments, medicine and surgery, hospitals and charit- 
able institutions; exhibits relating to property and com- 
merce, labour federations ; and the art of war. Group 9 
is that of science, religion, education and human achieve- 
ment. In this group would be included scientific instru- 
ments of all classes, publications, all sorts of ecclesiastical 
exhibits, and that special branch of educational work of 
which we know but little in this country, but which is 
such an important addition to all American churches. 
Group 10 is devoted to monographic and collective ex- 
hibits, a group which the executive appear desirous of 
encouraging, and of granting to special industries the 
privilege of taking their exhibits from the groups to which 
they properly belong, and of arrranging them separately 
in different parts of the main buildings or in independent 
pavilions. There are many obvious reasons why this 
method of exhibiting should be encouraged on account of 
the advantages it offers to manufacturers and to the 
public. Agricultural and cattle shows will be of frequent 
occurrence during the Exhibition, and racing and trotting 
matches will be held constantly. The advantages attend- 
ing the proximity of Lake Michigan will add greatly to 
the attractions of the Exhibition, and enable regattas and 
other aquatic entertainments to be held, and for the same 
reason scarcely any limit need be set to the importance 
and variety of the naval exhibits, which it is said are to 
include a reproduction of the fleet of Columbus. 

The object of this paper is only to give some idea 
of the nature and scope of the coming Exhibition at Chi- 
cago, and of the more interesting characteristics and 
importance of the city in which it is to be held; but 
it has been by no means the intention to urge the 
manufacturers of this country ‘o assist in making it 
an International Exhibition. It would be, without doubt, 
freely admitted in the United States, that it depends on 
the action of England, whether the undertaking will have 
to be confined within national limits, or whether it will 
be aided largely by foreign co-operation. A month ago the 
universal feeling in Europe was one of resentment against 
a country that decided, as it seemed wantonly, to close its 
ports to foreign trade; at present it is one of amazement 
at the spectacle of a nation that has risen to denounce 
its lawmakers and to sweep them from the Capitol. But 
the result of the political cyclone that has devastated the 
Republican Congress remains yet to be seen, and it must 
not be hastily assumed that a reaction in favour of free 
trade has set in; the most that can be expected is that 
the effort to exaggerate protection and to benefit eastern 
manufacturers at the expense of western agriculturists, 





has been defeated, and that foreigners will continue 
to find American markets as heretofore. If this should 
prove to be the outcome of the recent elections there 
can be no doubt that the value of these markets to 
this country will continue to increase rapidly from 
year to year with the growth in the population and the 
wealth of the Western States. If it be assumed—and 
such an assumption appears reasonable—that the voice 
of the United States has been raised ina successful protest 
against any increased protection, English manufacturers 
will be able to judge for themselves how far the expense 
and trouble of exhibiting will be a justifiable speculation, 
and in coming to a conclusion on this point they should 
bear in mind that the Exhibition will be held in the great 
purchasing centre of that section of the continent where 
the sentiment in favour of reduced tariffs is the strongest. 
In this place it may be worth while to call attention toa 
curious though natural result of the M‘Kinley Bill. In anti- 
cipation of this obnoxious measure becoming law, American 
buyers had been for months before purchasing in the 
European markets on an enormous scale, and at the present 
time vast stocks have been accumulated, bought under 
the old tariff. The natural result of this, combined 
with the social revolution that appears to be at present 
taking place, but the results of which can have little com- 
mercial consequences for many months to come, will 
increase the stagnation of American foreign trade, since 
existing stocks will be drawn upon to the utmost, and 
further purchases delayed as long as possible, in the 
hope that, before they are exhausted, reasonable counsels 
will prevail and disturbed commercial relations re- 
adjusted. In such a fortunate event the clogged 
channels of European trade with America would be 
cleared and the volume of foreign commerce west- 
ward, would be vastly increased. Should this desirable 
result be achieved within the next eighteen months, it is 
probable that the Chicago Exhibition will be an inter- 
national one in a broad sense of the term. But if time 
bring about a different solution than now appears pro- 
bable, even should the M‘Kinley Bill be sustained, with 
all its evil consequences at home and the paralysis of 
American foreign trade, there would still remain certain 
branches of English history and art that would distinctly 
be benefitted by being represented at the Chicago Exhi- 
bition. In the first place it must not be forgotten that 
at these vast gatherings, foreign buyers come in crowds, 
and should Europe abstain from participation, new 
and valuable business connections will be secured to 
America that English manufacturers might have ob- 
tained; or still worse, existing customers may, and 
probably will, be taken from us if we are not there 
to look after our proper interests. Even with prohibitory 
tariffs there are certain branches of industry that will 
continue to command American purchasers. For instance, 
no amount of protective legislation will enable the 
United States to approach this country in many depart- 
ments of art industry. In saying this it must not be for- 
gotten that America has created her own school, but at 
present the products of that school do not compete. In 
stained glass, the art products of the loom, in ceramics, 
high-class furniture, fine table and decorated glass, and in 
many other arts, this country will continue to hold her 
own for years to come, and to be the source from whicb 
American demands will be supplied ; that these demands 
will continue to increase is practically certain considering 
the abundance of money in the United States and _ the 
increasing taste for articles of luxury, which is gratified 
with considerable liberality. In this connection, too, it 
may be well to remember that the number of Americans 
visiting Europe augments from year to year-—during the 
season just closed the total number that crossed the 
Atlantic was greater than that which flocked over last 
year to visit the Paris Exhibition—and that London is 
rapidly and surely becoming a greater favourite to Ameri- 
cans as a place to visit, and especially as a place in which 
to purchase, than Paris. The number of American visitors 
is estimated at from 80,000 to 100,000 annually, and each 
of them leaves behind him in Europe at least 50/., so that 
some four or five millions sterling —a large Ss of 
which is spent in purchases—is added to the wealth of 
Europe every year. On this account it is reasonable to 
suppose that English manufacturers who take the risk of 
exhibiting at Chicago will form lasting and valuable 
business connections with Americans who take advantage 
of their frequent visits to this country to make extensive 
yurchases, which they are able to pass into the United 
States as personal effects, and therefore free from duty. 
It head be mentioned that it is the intention of the 
Exhibition executive to establish, as a part of the under- 
taking, a vast bazaar where articles which are shown as 
samples in the Exhibition buildings can be purchased ; con- 
siderable benefit is likely to arise from this arrangement, 
for every one knows how the purchasing inclinations of 
visitors are checked by inability to procure and carry with 
them objects which may attract their fancy when visiting 
an exhibition ; before the time for closing be arrived, the 
desire for possession has passed and many valuable even 
though transient customers are lost. It is thus evident 
that there exist some strong and sufficient reasons for 
manufacturers to exhibit, even though they have to do 
so under the disadvantages of a heavy tariff. 

But there are other classes of industrials to whom the 
benefits to be derived from exhibiting are not doubtful. For 
example, the inventors of machines or pr cesses for which 
United States patents are held, and which it is desirous to 
sell, will certainly find the Exhibition a convenient means 
of drawing the widest public attention to their inventions. 
English manufacturers too, who have been forced under 
the pressure of prohibitive duties to establish factories in 
the United States in order that they may maintain their 
trade, will obviously find it to their advantage to appear in 
the English as well as in the American section, in order 
to impress upon the mass of visitors who may be also their 





customers, that the articles they produce in their Ameri- 
can factories are identical with those made in their works 
at home. In like manner manufacturers who are hesitat- 
ing about establishing such branch works in America 
will be able to form a clear idea of the advisability of 
such a step by exhibiting the goods they would propose 
to manufacture for the criticism and approval of 
visitors; the outlay and trouble would of course be 
considerable, but the public verdict they would secure 
would serve as an absolute guide to them for pursuing or 
abandoning their project. It would not be difficult to 
find other illustrations to strengthen the assertion that 
the Chicago Exhibition of 1893 may be used by many 
of our manufacturers for their distinct benefit. The 
industrial sections of an International Exhibition are 
nothing more or less than a costly form of advertise- 
ment, and like every other class of advertising, the 
most important results that follow are indirect. But 
just as it is useless to advertise in any medium where the 
goods announced have no interest for the readers, so it is 
clear that the Chicago Exhibition will be of no service to 
many classes of manufacturers in this country. Makers 
of agricultural machinery, of mining plant, of railway 
machinery (except, perhaps, signalling apparatus), of 
a devices, of educational exhibits, and man 
others, would be absolutely thrown away unless with 
very rare exceptions, so far as any commercial benefit to 
the exhibitor is concerned. 

As regards the Art Section of the Exhibition, two 
distinct questions would arise; the first having refer- 
ence to an art collection worthy of this country, and 
consisting chiefly of pictures lent for the occasion. Such 
a course was followed at the Philadelphia Exhibition of 
1876 with very satisfactory results; it is obvious that 
this class of collective exhibit has no reference what- 
ever to commerce, and can only be carried out at a very 
heavy cost, which may be justified by the desirability of 
maintaining the credit of British art abroad. The other 
class of art exhibits has a more commercial object ; there 
are many painters of excellence in this country who find 
it difficult to obtain and keep so large a number of clients 
as they desire, and these would undoubtedly find new 
purchasers in America in spite of the heavy tariffs im- 

ed on paintings. Such an exhibit certainly may not 

e a representative one, but it would doubtless have the 
advantage of bringing to many struggling artists in this 
country a rich and liberal clientéle. 

Whatever objections there might be to the creation of a 
British Section in the Chicago Exhibition, there cannot 
possibly be two opinions about the advantages which 
would accrue to visitors from this country. Comparatively 
few oe have any idea of the wealth and resources 
of the United States ; of the progress and culture of its 
people in remote regions ; of the part which America is 
destined to take in the near future in the civilisation and 
commerce of the world. 

The Columbian Exhibition will indicate how far 
America has advanced in industry and invention; a visit 
to those sections of the United Statrs of which Chicago 
is the metropolis, will give an idea such as cannot be 
conveyed by any amount of statistics, of the resources of 
the country and the rate at which they are being deve- 
loped by an energetic people. Except in some few branches 
of industry the manufactures of the United States have 
not come into contact with our own in foreign markets, 
the fostering influences of protection and the ever- 
increasing demands of a vast and rapidly growing popula- 
tion, have kept manufacturers busy in supplying home 
wants. But the time will come—and ,if a reduction of 
tariff should be one of the results of the accession of the 
Democratic party to power—the time will come quickly, 
when American industry will be stimulated into fierce 
competition with our own abroad, and our manufacturers 
will have to enter upon a struggle for supremacy, the 
severity of which it is impossible to predict. For this 
reason, to say nothing of the interesting experiences that 
can be gained, every Englishman who can spare the time 
— money should look forward to visiting Chicago in 
1893. . 

Such a visit should however be undertaken with the 
object of work and not of amusement ; neither Chicago, 
and as a matter of fact no other American city, possesses 
any of the attractions that Paris offers, but what is lost 
in pleasure is compensated for by instruction. The re- 
commendations given above apply therefore only to those 
who wish to gain valuable information by hard work. As 
to the cost of such a visit, it may be said generally that 
apart from the expense of travelling, and if the executive 
committee succeed in completing their arrangements with 
the hotel keepers in Chicago, the expense will probably 
be less than that of a visit to the Paris Exhibition last 
year. Exhibitors, of course, would have to be prepared 
to face a larger expenditure; however favourable the 
arrangements may be for the transport of goods, the long 
distance that has to be overcome will be costly ; labour, 
too, commands higher prices than in this country, so that 
on the whole the cost af exhibiting in Chicago will be 
greater than that in Paris. Should the Government see 
fit to appoint a Royal Commission endowed with funds, 
it is evident that exhibitors will be relieved to a consider- 
able extent, as no charge will be made for space by the 
Exhibition authorities, who will, moreover, extend to 
foreign sections the greatest possible liberality .as regards 
the = of power, lighting, guardianship, local trans- 


rt, &c. 

Whether the Chicago Exhibition of 1893 is to be in 
reality as well as in name a World’s Fair, or if the com- 
mercial relations of the United States with Europe are such 
as of necessity to restrict its scope chiefly to the display 
of national industries and arts, it is evident that the 
undertaking will be full of the greatest interest to the 
thoughtful foreign visitor, and a profit to not a few 
British manufacturers, 
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**ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


OCompitzep sy W. LLOYD WISE. 


GELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888. 
The sumnber of viawe given in the Seeclfention Drawings te stated 
in each case after the price ; é@ none are mentioned, the 
Specification is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics, 
Co of Specifications may be obtained at $8, Cursitor-street, 
pence Feo bor pe _—* , Or letter, enclosing 
mow: and postage, ir to H. ER La ‘ 
The date a the advertisement of the acceptance of a enka 
cification is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
ies nstioe at the Putas Udle af accent he a 
give notice ‘atent of ition to the of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS, &c. 


17,237. F. C, Winby, Brighton, Sussex. Steam 
Boilers. (67. 4 Fi,s.] October 31, 1889.—The shells of loco- 
motive steam boilers are formed of two segmental parts A, Al 
superposed one upon the other connected by a tie-plate Bl. Angle 
plates A? are laid above and below the chord-plate B! inside the 
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shell plates A, Al, and the cover plate B? is placed on the outside, 
and all are then rivetted in position. The tie-plate B! is provided 
with perforations for the circulation of the water, and the ends 
longitudinally are free from the firebox tube-plate and the tube- 
plate of thesmokebox. (Accepted November 5, 1890). 


18,253. C. F. Dixon, Darlington, and W. N. Dack, 
Patricroft, Lancs. Valve Gear of Motive Power 
Engines. [8d. 8 Figs.) November 15, 1889.—Trip valve 
gear according to this invention consists of a bar 1 supported on 
links m1 fulcrumed on fixed centres 7 and reciprocated by a rod 
i operated by an eccentric on the crankshaft. At each end of this 
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reciprocating bar is a catch n attached to the oscillating valve 
lever o which is the same length as the links m!, so that the bar m 
and the catches n reciprocate together until a catch n is released 
by atoe-piece p actuated by connections from the governor and 
the valve controlled thereby closed in a box g. (Accepted Novem- 
ber 5, 1890). 


20,036. W. Whyte, Newcastle-on-Tyne. Metallic 
Packing for Steam Engines. (Sd. 5 Figs.) December 
13, 1889.—The metallic packing comprises a flat ring G with 
cavities holding spiral or other springs H, to give elastic adjust- 
ment to the packing ; asecond ring J fitted with spring packing 
rings K, like a piston, to prevent steam passing from behind the 








Yu “Wy AN 






ISVS RO > 


34. 













packing ; anda main outer gland B containing soft packing D 
for lubrication, and is fitted with an auxiliary gland C to retain 
thesame. The packings rings E, E, next the rod, are made of a 
special antifriction metal, and those F F, next the stuffing-box, of 
gun-metal. Washers A may be fitted to limit the extent to 
which the outer gland B may be screwed up so as to preserve the 
elasticity of the packing. (Accepted November 6, 1890). 


19,092. W. S. Akerman, Bridgwater, Somerset. 
Utilising the Waste Heat of Cement Kilns or Ovens. 
[8d. 3 Figs.] November 27, 1889.—Two series of receivers a and 
b are connected by tubes c, which lie close together, and are bent 
in such a manner as to form the wall or lining of the upper part 
of the kiln. Tubes d also connect the receiversaandb. The brick 
lining ¢ of the lower part of the kiln is carried upwards at f as far 
as the tubes c, soas to protect the receivers b. A steam receiver g 





is connected to the water receivers a, and a plate h covers the top 
of the boiler and kiln, With this arrangement the mud collects 
in the receivers, which are provided with manholes k, through 























which it can be removed. As the waterin the tubes c is heated it 
passes upwards to the receivers a, thence downwards through the 
—s tubes d into the receivers b. (Accepted November 5, 


20,476. M. Dunlop, Neilston, Renfrew. Stuffing- 
Boxes for Steam Engine Cylinders, &c. (6d. 3 Figs.) 
December 20, 1889.—The stuffing-box A is of considerable length, 
and is nearly filled by a tube B internally lined with a brass tube 
C. The surface of the tube C fits the rod D, but has several 
grooves E to retain the lubricant. In the case of a cylinder in 
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which the internal pressure is always greater than the atmosphere, 
the outer corner of each groove is made with a sharp overlying 
edge F, but in the case of a cylinder in which the pressure is 
sometimes less than the atmosphere, both covers of the groove 
are made with sharp overlying edges H. The gland J also has 
grooves E on its inner surface, and a ring K is interposed between 
it and the inner tube. (Accepted November 5, 1890). 


20,910. W. B. Yeo, Manchester. Compound En- 
gines. (Sd. 7 Figs.) December 31, 1889.—This invention 
relates to starting valves. The valve spindle K has a reduced 
part L and has fixed on it a piston R fitted to work in a cylindrical 
cavity of the valve box. Bis the passage for the exhaust steam 
from the high-pressure cylinder, and D is the passage to the low- 
pressure steam chest. A passage A is in communication with 
the high-pressure steam supply to which steam is admitted for the 
purpose of starting the engine. This steam pressing on the annular 
area of K forces it to the position shown in Fig. 2, thereby opening 
a passage by P tosupply D. The piston R is cushioned to prevent 
the violent movement of the valve spindle. When R passes the 
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ports F and E, grooves in the boss C of the piston no longer giving 
passage, there is no escape for steam beyond the piston except by 
a small passage O. When, after the starting of the engine, the 
pressure in the body of the valve box is such that, acting on the 
area of C, it overcomes the atmospheric pressure on L and the high- 
pressure on the annulus of K, the valve is returned to the condi- 
tion shown in Fig. 1, the piston R being, in the first place, free to 
expel air by the passage H, then to become to a certain extent 
cushioned after passing the mouth of H, the escape being a small 

eG. After R has passed the port E the pressure in the 
oer the valve box acts on the piston retaining the valve in the 


closed condition. (Accepted November 5, 1890). 


Water-Tube 
1 Fig.) December 31, 1889.—A 


Pn. ny J. Mills, or ew Lancs. 
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pocket ¢ is formed in one piece with the front plate f of the steam 
and water drum a, and is connected to the front headers e¢ by 
short circulating pipes or nipples g. The front headers c are con- 





nected to the back headers d by means of rows of inclined water 
tubesb. The delivery or discharge opening between the pocket 
e and drum @ is at a point above the water level in the drum. 
The water and steam being thus delivered at a point above the 
water level, the steam readily separates from the water, and dry 
steam is obtained. (Accépted November 5, 1890). 


PETROLEUM, &c., ENGINES. 


17,344. R. M. Lowne, Finchley, Middlesex. At- 
mospheric Engines. [8d. 14 Fignd November 1, 1889.— 
In starting the engine its working is as follows: The flywheel g, 
on being moved round in the direction of the arrow, draws the 
piston b through the cylinder, and at the same time draws the 
Bunsen flame through the opening h in the end of the cylinder. 
The valve ¢ is caused to close by the eccentric j before the piston 
finishes its forward stroke. Almost immediately upon the closing of 
the valve, the flame which has entered the cylinder contracts and 
creates a vacuum within the cylinder behind the piston. The 
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flywheel is still moved until the crank e passes its dead point, 
then the pressure of the external air forces the piston back, work- 
ing the crank and flywheel with a force according to the amount 
of rarefaction behind the piston, the momentum of the flywheel 
again draws the piston forward, causing the flame again to enter 
the cylinder and again cause a vacuum init. The valve is closed 
by means of the spring j* and projection j? butting on the pin 
R3 at about three-quarters stroke of the piston, and it is held 
shut by the compression of the spring j® by the action of the 
eccentric. (Accepted November 5, 1890). 


1150. O. Lindner, Brussels. Petroleum Engines. 
(8d. 3 Figs.) January 22, 1890.—This invention relates to petro- 
leum engines which work in a cycle of four operations and with 
compression of the combustible mixture. The working cylinder 
A is surrounded by a cooling jacket C. K is the working piston 
and G the valve chamber, fixed to the rear end of the bottom or 
side of the valve chamber, and provided with an inlet p for petro- 
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leum, and with an igniting tube f. bis the valve for the admis- 
sion of air and combustible mixture, a the exhaust valve, and V 
the valve which serves to open and close the passage E, between 
the combustion chamber F and the working cylinder A. The 
chamber F is a separate metallic vessel which projects from the 
valve chamber, so that it can be heated all round. The mechanism 
for operating the valves from the engine shaft is analogous to that 
used in other engines. (Accep’ed November 5, 1890). 


GAS MANUFACTURE. 


19,721. F. J. Jones, St. Albans, Herts. Apparatus 
for the Manufacture of Illuminating Gas. (8d. 
2 Figs.) December 7, 1889.—A water gas generator A, vas retorts 
B, and superheaters C and D, all of which are fireclay tubes, are 
set in an inclined position in a brick setting E, through the front 
wall of which the lower ends of the tubes project, the water gas 
generator A and the retorts B being all in communication at the 




















upper side of their forward ends with a main H, at their open 
lower ends are sealed by dipping into a water tank I wherein they 
terminate just above a slab i which supports the ash. Thecharge 
in the generator and retorts descends by gravity, and the former 
is provided at top with a hopper cnd with a steam inlet pipe a. 
The retorts communicate with a ore throat K, connected 
by a pipe J with the superheater C, which communicates by a main 
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M with the second superheater D. The generator, retorts, and 
superheaters traverse the combustion chamber of the furnace. 
The air supply to the combustion chamber is heated by a re- 
generator. The water gas continuously generated passes at once 
through the main H into the retorts B, where it mixes with the 
products of distillation, and immediately es through the 


-superheaters to a purifier. (Accepted November 5, 1890). 


20,551. J. West, Manchester. Machinery for 
Charging Gas Retorts. (6d. 2 Figs.) December 21, 
1889,—According to this invention a coal elevator is combined 
with a travelling charging machine. The elevator is arranged at 
an angle for picking up and delivering the coal, and consists of an 
endless chain A to which the coal buckets B are attached, and 
which works over pulleys C and D. The pulleys are fitted to 
shafts C! and D! carried by bearings and standards E and F fixed 





to and supported by the main framework G of the charging 
machine. To the bottom of the elevator are attached plough 
breasts S fixed in a position in advance of the elevator when the 
machine is travelling. These plough breasts cut through the coal 
and feed it to the elevator buckets B. After the coal is elevated 
it is delivered to guide plates or shoots T, which will distribute 
the coal in the hopper U of the charging machine. (Accepted 
November 5, 1890). 


GUNS. . 


20,747. J. Vavasseur, Southwark, Surrey. Mount- 
ing for a Quick- Gun. [8d. 6 Figs.) December 24, 
1889.—A central pivot stands up from the bedplate A, and around 
it is a circular roller track on which rests a ring of rollers B. C 
is the turntable resting on the rollers. DD are clips which pre- 
vent the soleplate rising from the bedplate. E is the armour- 
= which stands up from the soleplate. F F are two vertical 

rackets which support it at the rear. Gis the cylindrical shield 
surrounding the mounting except at the rear. H is the gun and 
I the cradle in which it can slide endwise. I! are the trunnions 
of the cradle, they turn in bearings I? carried by the brackets. 
J isa cylindrical casing formed on the top of the cradle above 
the gun, a hydraulic cylinder with the piston-rod extending 
rearwards and secured to an arm H, H', which stands upwards 
from the rear end of the gun. There are coiled springs within the 
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front end of the casing J, with a support extending through the 
centre of the coils of the springs, and having a central screw, 
of which the head bears against a plate to give initial com- 
pression to the spring. A second = bears against the front 
end of the springs, and having side lugs from which two rods 
extend rearwards and are secured to the arm H! which stands 
up from the gun. When the recoil takes place the plate is drawn 
back by the gun, and the springs are coinpressed. After the 
recoil the gun is moved forward again by the springs. M is the 
sight-bar, carrying the front and rear sighs, which is made to 
slide into a dovetail groove formed along the top of a slide M1 
which can be moved backwards or forwards along a curved arm 
which stands up from the top of the cradle, and in this way 
the sight-bar can be inclined to the cradle to any desired extent. 
(Accepted November 5, 1890). 

17,079. A. Welin, London. Breech Mechanisms 
for Guns. [lld. 18 Figs.) October 29, 1889.—To open the 
breech the handle D is turned, thereby turning the breech-block A 
and causing the segments of its divided screw to disengage from 
the divided screw in the breech of the gun. This slightly with- 
draws the block A from the breech carrying the block B with it, 
the lip starting the empty cartridge case. The turning of the 
block A causes a lug on the firing pin to ride up the incline G 
and so cocks the gun, At the moment the divided screw on the 
breech-block A has been disengaged from the divided screw in the 
breech the lug has reached the top of the incline and has passed 
on to the shoulder H! and comes against side abutments on the 





blocks A and B, preventing the block A from rotating indepen- 
dently of the block B. Thus the block B, by reason of its quick- 
threaded screw, has a rapid rearward motion. When the two 
blocks have been fully withdrawn into the carrier C, the latter 
with the block is caused to slide to one side along guides, the 





empty cartridge is then removed, a fresh cartridge is put in, and 
the breech closed by reversing the movements above described. 
When the two blocks are nearly home the screw threads on the 
block A engage with the threads in the gun and the block A turns 
faster than the block B, the latter being forced home by the lon- 
gitudinal thrust of the former. (Accepted November 5, 1890). 


MISCELLANEOUS. 


16,945. W. P. Theerman, Salford, and J. B. Fox- 
well, Manchester. Apparatus for Raising and 
Forcing Water or other Liquid. [lld. 8 Figs.] October 
26, 1889.—The two working chambers A and B of a pulsating 
steam pump, according to this invention, are of circular form in 
cross-section and taper towards the top. They are connected 
together at the top by means of a valve chamber C, and are fitted 
at the base with water valves D and E forsuction and delivery, one 
opening into aninlet chamber F, and the other into a discharge 
chamber G. The steam valve H, which is placed in the valve 
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chest C and controls the admission of steam to working chambers 
A and B, is formed of two hemispheres h joined together at their 
convex surfaces. The concave side of the valve H finds a seating 
over the ports I, in the upper end of each of the working chambers 
A and B. On the underside of the steam valve H, midway 
between the two parts h, projects a rib h1, upon which it rests and 
oscillates between the valve seats over the ports I, opening and 
closing them alternately. The inlet and discharge water valves 
D and E are each formed with a grid or grating K which is fitted 
into a conical or stepped opening formed in the casting. (Ac- 
cepted October 29, 1890). 


17,938. J. G. Chamberlain, Tipton, Staffs., and 
G. E. Davis, Manchester. Apparatus for the Eva- 
poration of Liquids. (8d. 1 Hig.) November 11, 1889. 
—The bottom of the still A consists of a hollow metal casting 
into which the steam required for evaporation is admitted. This 
casting is fitted with a perforated midfeather, and connected by 
means of a tube with the steam trap B. The top is also perfo- 
rated, and into the perforations are firmly fixed the ends of the 
curved metal tubes A, through which the steam used for evapora- 


























tion is made to flow, the condensed water falling into the hollow 
base, and is removed from thence by the steam trap B. The 
evaporating vessel A is fitted with an overflow pipe E. Where 
the liquid undergoing evaporation is liable to intumescence, the 
vapour outlet of the still A is connected by means of a pipe with 
an empty vessel C, the outlet from this being connected with the 
hollow base of the next sill. The necessary vacuum is maintained 
by means of the water jet exhauster condenser D. (Accepted 
November 5, 1890). 


17,418. T. H. Wharton, Bradford. Bearings and 
Journals of Machinery, Shafting, &c. (6d. 5 Figs.) 
November 2, 1889.—-According to this invention, the journal A is 
oflarger diameter than the shaft B and is formed solid therewith 
or shrunk on. The estal C is provided with a recess D, D on 





each side, communicating with each other by the channel E, 


and lips F round the outside of such recesses almost touch the 
shaft. The estals are perferably bored out to receive the brasses 
G, G with the cap in position. The brasses each have projections 
outside to engage the recesses H and J, respectively formed on the 
pedestal and cap t> hold such brasses in position. The recesses 





D, D are filled with lubricant, which is free to pass into the bear- 
ings at each end, and also along the channel E and up the passage 
through the bottom brass to the centre of the bearing, thus keep- 
ing the journal flooded with lubricant. (Accepted November 5, 
1890). 

17,996. J. W. 


Newall, Manchester. Portable 
Drills. (8d. 3 Figs.) November 12, 1889.—When this appa- 
ratus is in operation the drill spindle 28 receives its rotary motion 
from the shaft 24 by means of the bevel pinion ard wheel 11, 10, 
pinion 21, intermediate pinions 12, and internally toothed wheel 
9 which is connected with the spindle 28 by a feather 29. Each 
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revolution of the cam 43 causes the rocking shaft 6 to partially 
rotate the collar 7, and consequently the paw] 31, one, two, or more 
times according as the cam 43 is a with one, two, or more 
operating projections or faces. This action will rotate the nut 3 
on the screw 27 and cause the drill to be pressed down to its work. 
(Accepted November 5, 1890). 

Sweden. Auto- 


Se nepene mee "the Bpeed Propellers. (6d. 
ma e o ers. . 
5 Figs.) December 18, 1889.—The regulator cals of a hollow 
swimmer, which moves vertically on a hollow bar. This bar is cut 
through in a longitudinal direction, so as to give a slit in which a 
bolt g can be moved up anddown. This boltis fastened to a ring, 
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which is placed outside the tube. The down motion of the 
swimmer, which is effected by itsown weight as soon as itis above 
the surface of the water, and as it drops it wholly or partially cuts 
off the steam from the engine by means of a suitable connection 
(electrical or otherwise), and so lessens the speed of the propeller. 
(Accepted November 5, 1890). 


20,764. W. P. Thompson, Tdverpect. (The Westing- 
house Electric Company, Pittsburg, Pa., U.S.A.) Armatures 
for Electric Generators or Motors. (8d. 2 Figs.) 
December 24, 1889.—This invention consistsin forming an arma- 
ture core, with diverging slots or openings ‘for receiving the 
armature wire, which slots are connected with the exterior of the 
armature by openings through which the wire may be laid in 
the slots, and in placing the wire in such slots in the proper 
manner. F, F are field-magnet poles, and A is the core of an arma- 











ture composed of laminw of magnetisable material. The indi- 
vidual plates are constructed with radial openings c, extending a 
short distance from the surface, and with slots or openings b which 
extend in the opposite direction from the openingse. The slots 
diverge from each other at such angles as to cause the two slots 
upon the opposite sides of each web e thus formed to lie in the 
same chord of the circle as the armature. The wires may be held 
in ition by means of blocks K of non-magnetic material placed 
at intervals or extending through the entire slots or openings c, 
and projecting into the slots b. (Accepted November 5, 1890). 





STATES PATENTS 4ND PATENT PRACTICE. 
oar y mony with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, be 
consulted, gratis, at the cffices of Encingsrine, 85 and 36, 5 
street, Strand. 
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Waterways and Water Transport in Different Countries. 
J. STEPHEN JEANS, MR I., F.S.S. London and 
ew York: E. and F. N. Spon. 
Mr. JEANS’ admirably arranged historical work has 
been published at an opportune time. He himself 
divides the history of modern canals into three 
epochs : (1) The era of waterways, designed to faci- 
litate transport of heavy traffic more speedily and 
cheaply than by the wagon and packhorse, which 
commenced with the Bridgewater Canal between 
1766 and 1770, and terminated with the installation 
of the railway system ; (2) the era of interoceanic 
canals inaugurated by the completion in 1869 of 
the Suez Canal, and still in progress ; and (3) the 
era of ship canals connecting large inland cities 
with the sea. There is at present a great revival 
of interest in canals, and projects have been orga- 
nised, in some cases started with the promise of 
success, although in other cases great failures have 
to be recorded. 

While somewhat questioning the contention that 
the era of small canals, of which there are in this 
country about 2750 miles, is altogether past, or 
as Mr. Jeans says that ‘‘their mission is ended ; 
their use is an anachronism,” we find abundant 
evidences in the works in progress to concur in the 
opinion that we are living in an age when the belief 
in interoceanic and inland ship canals is increasingly 
great. In this country alone there is the Man- 
chester Canal, with the works of which good pro- 
gress is being made, and in addition there is the 
project for a ship canal between the Firths of Forth 
and Clyde agitating the minds of commercial Scot- 
land ; the Sheffield and Goole Canal scheme is in 











high favour ; Mr, Samuel Lloyd has advocated the 
construction of a great national canal linking all the | 
principal centres of England with each other and 
with the sea—Birmingham connecting with London, 
the Bristol Channel, the Humber and the Mersey, 
with other subsidiary connections ; and others are 
projecting a waterway to allow ships to pass from 
Birkenhead to the Irish Sea, without sailing down 
the Mersey and being subjected to the inconve- 
niences of the bar. These, however, are all pro- 
jects, but since their feasibility is beyond doubt 
they only await the education of public opinion to 
the point when capital may be subscribed freely. 
Abroad there is the same indications of a quick- 
ening interest in waterways. There is in progress 
the North Sea and Baltic waterway, of compara- 
tively simple construction, 50 miles long; the 
Scheldt and Rhine Canal ; and there is also a pro- 
posal to unite the Rhine and Ems by a canal 54} 
miles long and 46 ft. width at bed. These, with 
other projects, indicate that Germany is still per- 
fecting the magnificent means of transport which 
are declared to be superior to those in any other 
nation. Russia is also active. Having completed 
the great Poutiloff Canal, they have in hand other 
works, including the Perekop Canal, 72 miles long, 
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one between the Baltic and White Sea, 140 miles 
long, Volga and Don, 35 miles in length, and the | 
Black Sea and Azov, over 26 miles long. These | 
projects indicate that the Government consider | 
strategic importance as well as commercial utility. | 
In the case of the first-named canals, vessels will | 
not require in passing from the Azov to Odessa and 
other ports in the vicinity, to sail round the 
Crimea, and they thereby avoid the risk of capture 
by foreigners in case of war. The completion, in| 
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1886, of the canals from the Caspian to the Baltic 
Sea is an important item in Russian history. 
Another notable Continental canal is that proposed 
between the Mediterranean und the Pay of Biscay, 
which would give France the advantage of avoiding 
Gibraltar, where Britain stands sentinel over the 
Mediterranean ; but the Languedoc Canal at pre- 
sent serves all commercial purposes for small crafts, 
and the construction may not therefore meet with 
great favour. In Greece there is the Isthmus of 
Corinth Ship Canal. It is in America, however, 
that the greatest projects are now in progress. 

The whole system now in operation in America 
extends to 2926 miles, and the cost of constructing 
these was over 34 millions sterling, and in addition 
1953 miles have been abandoned. The average 
cost per mile varies from 53,3001. per mile in the 
case of the Chesapeake and Delaware, which has 
locks 220 ft. long, to about 30001. per mile in the 
case of subsidiary ways in communication with the 
Ohio. In Britain, as we have already stated, there 
are 2641 miles of canals. There are 2998 miles in 
France, the traffic being about 4005 tons per mile, 
while the average distance each ton is carried is 
84 miles. In Germany there are about 3000 miles, 
and in Belgium 1013 miles. Of the other countries’ 
systems reliable statistics are not obtainable. 

The new projects in the new world include some 
of the remarkable works of the age—the Panama 
and Nicaragua Canals, and these with the 
Suez, Manchester, Corinth, and other Continental 
schemes are described and their history detailed 
in the work before us. One commendable fea- 
ture of the treatment of the subject is the 
absence of criticism. Mr. Jeans has recognised 
his position as a historian and compiler with the 
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result that facts are consecutively stated with a 
clearness which enables the reader, if he chooses, 
to pass judgment on any development recommended 
by an engineer. Of the Panama, he says by way 
of introduction, ‘‘If the question were asked, 
‘ What is the greatest constructive work that has yet 
been undertaken by man?’ there would, without 
question, be a great many different replies. There 
can, however, be only one reply as to the most 
costly. Perhaps, also, there can be but one answer 
as to the most disastrous to human life. The 
Panama Canal would almost certainly secure pre- 
eminence in these attributes. It might or might 
not rank equally high as a work of engineering 
genius and possible public utility.” It is not neces- 
sary to enter into any detailed reference to the pro- 
jects we have named, all of which are intelligently 
described by the author. In the reports of the 
proceedings of the Canal Congress, which recently 
appeared in this journal, the leading features of 
some of the works were discussed. 

Mr. Jeans devotes the third part of his book to 
consideration of such topics as the cost of water 
and land transport, systems of transport and 
haulage, locks, planes, sluice gates, and lifts; 
tunnels, viaducts, embankments, and weirs ; canal 
boats, and generally with the making of artificial 
waterways. River improvements in this and other 
countries are also dealt with, the comprehensive- 
ness of the title of the work demanding this. All 
the topics are discussed in a way which may interest 
all readers, although such a work of compilation 
cannot be freed from a wealth of detail which is 
not attractive to the general reader. Evidently 
with the intention of seducing such Mr. Jeans has 
introduced poetry at the beginning of nearly all 
chapters—some quotations appropriate enough, 
others somewhat far-fetched. 

In his last chapter the question of the State acquisi- 
tion of waterways is discussed briefly. The author is 
a strong advocate of State ownership of canals. Indi- 
vidual State governments have proprietary interests 
in canals in America ; in France canals are largely 
owned and almost wholly controlled by the State ; 
in Germany the State owns the greater part of the 
railways and a great part of the canals, and it is 
extending the latter at the public cost; to Italy 


-and Russia the same remark applies ; and in the 


British colonies, particularly India and Canada, 
both railways oh y waterways have been and are 
being provided at the public expense and are 
administered by officials responsible to the people 
generally. It is therefore evident that Britain is 
about the only country not nationally interested in 
the canals. That State ownership would result in 
the present canals being more benficial is undoubted. 
Mr. Jeans in one part of his work thinks the mis- 
sion of the small canal is ended’; but in another 
part he expresses the opinion that with locks of 
uniform and sufficient size and with the expenditure 
of a few millions sterling, they could be utilised for 
immense traftic to the seaboard at rates which 
although suitable for transit by waterways would 
be too low to be remunerative to railway com- 
— The series of canals between London, 

iverpool, Hull, Birmingham, and other cities are 
owned by many distinct companies, some of them 
railway companies, whose interests do not quite lie 
in the direction of developing canals, consequently 
the locks are continued at small dimensions and 
improvements in other parts of the series are nulli- 
fied. The London and North-Western Company, 
for instance, own 488 miles of canals; the Great 
Western, 258 miles ; the Manchester, Sheffield, and 
Lincolnshire, 180§ miles ; North Staffordshire, 121 ; 
Midland, 50 ; and the Caledonian, in Scotland, 60. 
There are owned by public trusts 927} miles ; in- 
dependent companies, 1445}; and in the case of 
118} miles the canals are derelict ; while 120 miles 
have been converted into railways. If all canals 
were under Government control, there could be 
uniformity of dimensions, of dies and of rules, 
and genuine competition with the railway system 
made possible ; monopoly would be avoided ; and 
money could be borrowed for extensions and 
improvements at low rates of interest. Thus would 
traffic be developed and trade fostered. There 
would be a better chance, too, of efficient carrying 
companies being organised for trading on the canals. 
The economical results in Belgium, France, and 
Germany, where the freight is under one-tenth of a 
penny per ton per mile, or half the railway freight, 
should encourage the experiment here, while the 
fact that goods can be taken from the heart of Bel- 
gium to this country at 5s, per ton and yet take 1s. 


to 12s. to convey them from the seaboard to the 
Midlands of England, shows the necessity of some- 
thing being done. 

The work is enhanced with valuable statistics in 
the appendix, although throughout the work it 
weet 5 have been better to have given English 
equivalents for foreign measurements and values. 
Alageiee the book contains a vast amount of 
interesting information well arranged, and copiously 
indexed for ready reference. Of the ‘‘ get-up” of 
the work we cannot speak in the same terms. 
Some of the illustrations are sufficiently indistinct 
to be almost without value. 


The Law of Trade Marks and their Registration, &c. By 
Lewis Boyp Srpastian, B.C.L., M.A., of Lincoln’s 
Inn, Barrister-at-Law. Third Edition. London: Stevens 
and Sons. 

During the six years which have elapsed since the 

publication of the second edition of Mr. Sebastian's 

‘* Law of Trade Marks” (which has long since taken 

its place as a standard handbook both with the 

legal profession and the public), there have been 
many important statutory changes in the law, 
many new decisions, and considerable changes in 

the practice of the Patent Office which render a 

new edition welcome. The Trade Marks Acts, 

1875-7, for instance, have been replaced by the 

Patent Acts 1883-8, which contain a much wider 

definition of the marks which come within the 

category so that the precise distinctions which made 
up so much of the old law are largely swept away. 

The remedies for infringement, again, are by no 

means so limited as they formerly were. Under 

the Merchandise Marks Act, 1887, the offence is 
criminally punishable under an indictment for 
obtaining money by false pretences, so that de- 
linquents will no longer be able to get off as 
in the old days, on the ground that an indict- 
ment for forgery cannot be sustained. It is true 
that since 1862 the forgery of a trade mark 
has been punishable as a misdemeanour, and the 
criminal law was not powerless. In 1881 the in- 
fringement of a gunmaker’s trade mark was 
punished with six months’ imprisonment. In 1885, 
again, Mr. Justice Hawkins passed a sentence of 
six years’ penal servitude on a person who had 
offered for sale watches of base metal thinly coated 
with gold, and bearing a forged Goldsmiths’ Hall 
mark. Mr. Justice Day, too, it will be remem- 
bered, punished a forgery of the ‘‘ Low Moor” 
mark on iron tubes by three years’ imprisonment. 
But that the Act of 1887 materially strengthened 
law in this respect, and has rendered the common 
practice of imitation considerably more dangerous, 
is usefully indicated in the volume. A criminal 
conviction, as Mr. Sebastian points out, is, more- 
over, no bar to civil proceedings. But, although 
criminal proceedings may prove more useful in the 
future than they have in the past, the civil remedy 
is likely to remain the most popular. Actions on 
the case for deceit are, perhaps, likely to become 
more common in view of the new activity with 
regard to false indications of origin, but since proof 
of fraud is of the essence of the action, it will 
always remain an uncertain remedy. Juries have 
always been apt to lean in favour of the defendant 
and acquit him of ‘‘ fraudulent intention,” unless 
the evidence the other way was overwhelming. In 
fact trade mark cases will probably still almost 
invariably be brought in courts of equity by way 
of applications for injunctions to restrain infringe- 
ment. We can safely recommend any who may feel 
themselves aggrieved to study Mr. Sebastian’s pages 
on this point, they are admirably clear and by no 
means uninteresting. It is important to remember 
that intention is immaterial in equity. Fraud 
must, no doubt, be committed to entitle the owner 
of a trade mark to redress, but it must consist in 
actual deception, and is altogether independent of 
the intent with which the act was committed. In 
equity, too, even innocent infringement is checked. 
The Merchandise Marks Act, 1887, introduced a 
new principle by enacting that any person selling 
or contracting to sell any goods bearing a trade 
mark or trade description is to be deemed to war- 
rant the genuineness of the trade mark or the cor- 
rectness of the trade description unless he expresses 
the contrary in signed writing delivered to and 
accepted by the vendee. We are not aware that 
this section has received judicial construction, but 
it seems to us that it must universally affect the 
position of defendants. Trade marks will, of course, 
always remain more or less an unsatisfactory kind of 





property. But there can be no question that the 


tendency of recent legislation has been to enhance 
their value if not to facilitate their protection. The 
provisions for registration under the Patent Acts 
are no doubt irksome and the decision of the Comp- 
troller is often arbitrary, but on the whole it seems 
to increase security, and to afford the public a 
better guarantee that the marks are genuine. It 
is, indeed, the public that are really mostly con- 
cerned in the law of trade marks, for it is the 
public that are defrauded by their imitation. 

It should be mentioned that among the statutes 
which Mr. Sebastian gives by way of appendices are 
the Patents, &., Acts, 1883-8 ; the ‘I'rade Marks 
Rules, 1890, issued under them, which, with their 
new and arbitrary classification of goods, are of 
considerable importance; Forms and Precedents 
under the Patents, &c., Acts, which are very full 
and useful; the text of the International Conven- 
tion for the Protection of Industrial Property, 
which was signed at Paris in 1883, and to which 
Her Majesty acceded in 1884; the Trade Marks 
Registration Acts, 1875-7, with the Orders in 
Council thereunder, and the Cotton Marks Rules ; 
Merchandise Marks Act, 1887, and the Customs regu- 
lations and general order, and innumerable other 
enactments relating to Sheffield marks, Hall marks, 
marks of special classes of goods, and so on. There 
is, too, a useful appendix on the United States 
statute law. From all this it will be seen that the 
third edition is even more complete and compre- 
hensive than its predecessors, which is saying 
much, 


A Miner’s Guide. By Henry A. Gorpon. Wellington, 
New Zealand: George Didsbury, 1889, 8vo., pp. 276. 
The mining industry of New Zealand appears, at 
times, to suffer like that of other countries from 
the maladministrations of inefficient mine managers, 
a state of things which it is obviously desirable to 
abolish. Now the author recognises the incoutro- 
vertible fact that mining, to prove remunerative, 
must be carried on systematically ‘‘ under the 
direction of men having a competent knowledge of 
the metalliferous ores that are likely to be met with 
and the rocks that may be expected to be found in, 
as well as a thorough knowledge of the working and 
opening out of mines and the machinery employed. 
They should also be able to make surveys and plans 
of the underground workings, as well as have a 
knowledge of the strength of such materials as they 
have to use.” And recognising this fact he has pro- 
duced the present volume with the objedt of assisting 
those who wish to qualify for mine managers, in 
accordance with the New Zealand statute require- 

ments. 

To achieve this laudable object the author treats 
in successive chapters, of : Precious metals; metal- 
liferous ores ; theories on origin and formation of 
metalliferous lodes; mineral lodes, their characters, 
displacements, and modes of working them ; alluvial 
mining ; damming back water in mines ; explosives ; 
ventilation of mines; mine surveying ; flow of water 
from orifices and pipes; construction of pipes, 
nozzles, water motors, &c. ; water races; winding 
ropes, hauling and winding, roads, &c. ; steam 
boilers for land purposes, steam engines, &c. ; and 
strength of materials. But he does not touch upon 
ore-dressing. 

In the chapters named there is a large amount of 
useful information, much of which is treated inan 
intentionally elementary manner which ought to 
add to its appreciation by and its utility to not 
alone those for whom it is primarily intended, but 
also mining students and mining dilletante gene- 
rally. For example various formule, &c., required in 
surveying, and in the calculations and computations 
incident to mining, are illustrated by problems and 
examples fully worked out. 

On the other hand some portions can scarcely be 
regarded as furthering the object of the book ; for 
instance: The historical fragments; the theoretical 
considerations relating to the origin of metalliferous 
lodes ; then Chapter II., we are afraid, will impress 
the tyro as a chapter of 

**. . . words of learned length and thund’ring sound,” 
without being of much use to him unless he 
be conversant with mineralogical terms, and 
even then an exhaustive list of metalliferous 
minerals appears somewhat out of place in this 
book. The chapter on explosives contains much 
good matter, but here again, having already 
made a selection, descriptions might well have been 
restricted to the useful and safe explosives only. 
The composition of haloxylene, page 95, would 





searcely lead one to regard it with such confidence 
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as to permit of men going into the face directly 
after firing a number of shots. The important 
question of ventilation, although well treated, 
might perhaps have been profitably embellished by 
illustrated brief descriptions of simple methods of 
natural and artificial ventilation ; moreover, the 

ventilative value of the use of compressed air as a 

motive power in mines should not be overlooked, 

whilst the account of the causes of vitiation of the 
atmosphere in mines, and the summary of the 

Report of the Royal Commissioners, would not lose 

in value, but would gain in utility by curtailment. 

It is hardly correct to state that carbonic anhy- 

dride is ‘‘ of a highly poisonous character,” p. 117 ; 

if such were the case, what would become of the 
drinkers of aérated waters ? 

A curious feature of the book is the significance 
given to familiar terms: ‘‘ Adit” is applied to any 
horizontal gallery, ‘‘cross-cutting” is what we 
should call driving on the lode, ‘‘ driving an adit” 
takes the place of our cross-cutting, whilst winzes 
appear under the aliases “passes,” ‘‘ uprises,” and 
‘* uprise shafts.” 

The diagrams and drawings are mostly inconve- 
niently placed for reference, and the numbers in 
them do not always correspond with the numbers in 
the letter-press description ; this might perplex a 
novice. An index, too, would be a useful addition. 

But in spite of the few less favourable features 
we consider the book ought, undoubtedly, to prove 
of much use to many occupied and interested in 
mining. 

A Text-Book of Assaying, for the Use oy those connected 
with Mining. By C. and J. J. Berincer. With 
numerous Diagrams. London: Charles Griffin and 
Co., 1889. 8vo., pp. 400. 

The authors, who are evidently engaged in general 

chemical analysis as well as assaying, lead us to 

infer, and they are quite right in doing so, that 
the latter art must henceforth be deprived of the 
remnant of the privilege it has enjoyed for many 
years of being regarded asa species of magic, by 
the aid of which those initiated into its mysteries 
became imbued with the power of discovering the 
quantity and quality of the valuable matters con- 
tained in natural mineral products. In fact we 
gather from this book and its preface that a re- 
liable examination of ores can, in most cases, only 
be satisfactorily executed by ordinary chemical 
processes, for although other methods are described 
their effectiveness is qualified by such phrases as : 

‘*Tt is not pretended that this method gives the 

actual content of copper,” p. 136 ; ‘‘ The dry assay 

of lead ... only gives approximate results,” 

p. 171; ‘‘ The dry assay of zinc . . . is unsatis- 

factory,” p. 217. The book, however, being in- 

tended for those connected with mining, who 
prefer having their ores ‘‘ assayed” to analysed, is 
called by courtesy, we suppose, ‘‘ A Text-Book of 

Assaying,” although its scope and character would 

be better described bysome such title as A Treatise on 

Analysis Applied to Mining Produce and Accessories, 

containing as it does a large amount of matter never 

included hitherto in works on assaying. It is 
divided into three parts: Part I. comprises an 
introductory chapter, in which many useful points 
are recorded, these relating to sampling and other 
preliminaries of assaying and to calculating, noting 
and reporting results. Then follow seven other 
chapters treating of methods of assaying, dry, wet, 
and volumetric ; weighing and measuring ; reagents 
and specific gravity. Part II., in thenextsix chapters, 
deals with the metals, and besides the ordinary 
metals usually recorded in books on assaying, it in- 
cludes many of the rarer metals, which may be met 
with and are likely to interfere with assays, as well 
as the earthy, alkaline earthy, and alkaline metals. 
Part III., containing four chapters, is devoted to 
non-metallic constituents encountered in thevarious 
materials met with in mining operations ; arsenic, 
selenium, and tellurium being included in thissection, 
which moreover embraces the examination of waters, 
shale, coal, oil, and even assaying the air of mines 
for carbonic acid gas. Then there is the inevitable 
appendix with tables, which may prove of interest 
to the inquisitive reader. A very good feature of 
the book is that on all these points the authors 
give some reliable information mostly based on prac- 
tical experience, and in many cases substantiated 
by special experiments. The comprehensive charac- 
ter of the book precludes a detailed account of all 
the methods mentioned and could scarcely be 
expected or regarded as necessary in the case of 
the materials and substances rarely met with, but 
séme other descriptions, more especially those of 


wet methods, suffer from want of working detail. 
In other portions of the book there are other 
points here and there which are not conducive to 
good workmanship and satisfactory results; for 
example, sampling bars or ingots of alloys in the 
way described, page 3, would lead to erroneous 
results in some cases ; a danger which is realised 
by the authors, page 113, but there is no sugges- 
tion as to how it is to be avoided. Dividing the 
weight of the flaskful of water by the weight of 
the flaskful of liquid, page 78, would not give the 
specific gravity required; this is probably an over- 
sight, as, of course, it isnot the mode of calculation 
adopted by the authors themselves. Giving descrip- 
tions and directions, although they be correct, with- 
out reasons or explanations, such as, the statement 
‘fa pinch of powdered culm wrapped in tissue 
paper is added ;” the description of the various 
appearances and modes of obviating errors arising 
therefrom, pages 89 and 90; the direction for 
stopping a copper assay when the button has ‘‘ the 
appearance of good copper,” and such like, are not 
quite satisfactory in a modern text-book; nor 
should the use of impure reagents and tap water 
for analytical purposes be countenanced. 

Moreover, considering the object and size of the 
book, some inconvenience, much repetition, and not 
a little confusion, may be or even is occasioned by 
reasons and precautions being more or less detached 
from the methods to which they apply; the ac- 
count of cupellation, which, as the authors truly 
say, is ‘‘at once the neatest and most important of 
the dry methods of assaying,” suffers in this way. 
For many readers it would also be simpler if a 
letter-press summary of the application of the results 
of the authors’ various experiments were given 
either in addition to or instead of the numerical 
data now furnished. 

The drawings are clear and happily not over- 
burdened with embellishments ; the sulphuretted 
hydrogen apparatus, Fig. 32, page 57, should, how- 
ever, be provided with an acid supply funnel, and 
the position of the suction jet, Fig. 17, page 31, 
might prove misleading. 

With regard to the complaint, pages vi., vii., con- 
cerning the use of the originator’s or the improver’s 
name in connection with analytical methods, it must 
not be forgotten that it is a custom not alone 
regarded as convenient and courteous, but also 
usually adopted by a very preponderating propor- 
tion of scientists throughout the world, and is, 
moreover, very generally employed in various scien- 
tific journals for the same reasons. 

The book may undoubtedly be recommended to 
those requiring information on the subject matter, 
inasmuch as the material furnished, if in some cases 
somewhat empirical, is generally well explained and 


is, moreover, reliable as far as it goes. 
BOOKS RECEIVED. 

Le Grisou et ses Accidents. Par M. H. Le CHaretier. 
Paris: Octave Doin. 

The Physical Properties of Gases. By Antuur L. Kim- 
BALL. London: William Heineman. [Price 5s. 

Soap Bubbles and the Forces which Mould them. By C. V. 
Boys, A.R.S.M., F.R.S. London: Society for Pro- 
moting Christian Knowledge. 

Spinning Tops. With numerous Illustrations. By Pro- 
FESSOR JOHN Perry, M.E., D.Sc., F.R.S. London: 
Society for Promoting Christian Knowledge. 

Hazell’s Annual for 1891. Edited by E. D. Pricer, 
F. G. S. Sixth Year of Issue. mdon: Hazell, 
Watson, and Viney, Limited. 

The Mechanical World Pocket Diary and Year Book for 
1891. Manchester: Emmott and Co. [Price 6d.] 

The ‘* Practical Engineer” Pocket Book and Diary, 1891. 
Manchester : Technical Publishing Company, Limited. 

The Railway Diary and Official Directory for 1891. 
London : McCorquodale and Co., Limited. [Price 1s.]} 

Quantity Surveyors’ Tables and Diary. Revised and re- 
written by a Fellow of the Surveyors’ Institution. 
London: Metchim and Son. 

Reports on the Mining Industry in New Zealand, including 
Goldfields, Roads, Water Races, and other Works in Con- 
nection with Mining. Wellington: George Didsbury, 
Government Printer. 

New South Wales Government Railways and Tramways. 
Annual Report of the Railway Commissioners for the 
Year ending June 30, 1890. Sydney. 

An Introduction to Dynamics, including Kinematics, 
Kinetics, and Statics. With numerous Examples. By 
CHARLES V. Burton, D.Sc. London and New York: 
Longman, Green, and Co. [Price 4s. ]. 

Report of the Queensland Railway Commissioners for the 
Eighteen Months ended on June 30, 1890. Brisbane: 
James C. Beal, Government Printer. 





Hupson Bay.-—An area of 200 square miles of pine 
lumber has been discovered at the southern end of Hudson 
Bay, but at present it is cut off from market by transport 
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MODERN FRENCH ARTILLERY. 
No. XLVII. 

THe Gun CARRIAGES OF THE ‘ PELAYO.” 
THE official trials of the Spanish ironclad Pelayo, 
afford interesting information on the behaviour of 
the Vavasseur-Canet carriages on which the guns 
forming the ship’s armament are mounted. The 
Pelayo, which is a first-class ironclad, was built by 
the Forges et Chantiers Company at their La Seyne 
Works, for the Spanish Government; the design of 
the vessel was prepared by M. Lagane, engineer-in- 
chief of the company. The following are the leading 
dimensions : 


Extreme length to end of spur 346 ft. 5 in. 
Width (not including armour) on 
water line... eA .. 40 ft. 9in. 
Depth of hull amidships 24 ft. Lin, 
Draught of water aft 24 ft. 9 in, 
Displacement ... ag ” ... 9900 tons, 
Indicated horse - power (natural 
draught)... * Sas 
Speed without forced draught 15 knots. 


The armament consists of the following guns 
and other means of defence : 

1. A powerful steel ram framed with the vessel 
and armour-plated. 

2 and 3. Two guns (Hontoria type) of 32-centi- 
metre (12.60 in.) calibre ; one of these is mounted 
forward and the other aft in barbette turrets of 
the Canet system. 

4and 5. Two guns of the same type, 28-centi- 
metre (11.02 in.) calibre; one on each side and about 
amidships ; these are mounted on Canet carriages. 

6. A bow gun (Hontoria) of 16 centimetres 
(6.29 in.), mounted forward and firing only on the 
prolonged axis of the ship. 

7. Twelve Hontoria guns of 12 centimetres 
(4.72 in.) placed six on each side in the battery, 
on Canet mountings. 

8. A large number of machine and quick-firing 
guns on the upper decks and tops of the military 
masts. 

9. Seven torpedo tubes placed on the inter- 
mediate deck above the armoured deck. 

The general form of the Hontoria guns with 
which the Pelayo is armed is shown in the illustra- 
tions, Figs. 473 to 475. They are made wholly 
of steel and the breech is closed with the inter- 
rupted screw. The inner tube is reinforced near 
the breech with a steel jacket and a single row 
of rings, on one of which are the trunnions for 
the 12 and 16-centimetre calibres, and the projec- 
tions in the larger sizes(28 and 32-centimetre) that 
rest in the cradles. In these last-named natures, 
the breech-block is locked and unlocked by means 
of a rack and pinion, but the block is removed and 
replaced by hand. The plastic obturator is of the 
De Bange type, with tin discs and bronze rings. 
The charge is fired by means of an obturating per- 
cussion fuze. The heaviest of these guns were made 
in Spain at the Trubia Arsenal, and the smaller ones 
were also produced in Spain at Carraca. 

The carriages for the 12 and 16-centimetre guns 
are of the Vavasseur-Canet system with a forward 
pivot. They are of bronze and cast steel, and com- 
prise the usual three principal parts ; the carriage 
proper, the underframe, and the base plate. During 
recoil the carriage runs back up the inclined sides 
of the underframe, and then returns by itself into 
firing position, the amount of recoil being regu- 
lated by hydraulic brakes. 

The mounting for the 16-centimetre chase gun 
is of the same type as those for the 12-centimetre, 
but it includes a special arrangement which is illus- 
trated by Fig. 473. From this view it will be 
seen that the carriage is mounted on four wheels 
which run on rails placed at a level sufficiently 
above the curved racing path, that when the gun 
is run back the racers are clear, and the whole 
weight rests on the rails. On the other hand, when 
the gun is run forward, the carrying wheels fall into 
recesses cut in the rails, and the whole weight is 
carried on the three racing wheels, the curved paths 
of which are seen in the illustration. The carriage 
is forward pivotted, and the carriage is connected 
with the pivot by means of a heavy screw, on 
which it can be traversed to and fro. The ad- 
vantage of this arrangement is obvious. Except 
when in service, the gun can be run back, until it 
is within the ship, the porthole being closed so 
that the gun is entirely protected. As will be seen, 
the brackets carrying the guns mount the inclined 
slides of the carriages, and the training for ele- 
vation is performed. by the handwheel, worm 
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GUN MOUNTINGS ON THE SPANISH CRUISER ‘“PELAYO.” 
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Fic. 473. 16-cENTIMETRE HONTORIA GUN ON CANET FORWARD PIVOTTING TRAVERSING CARRIAGE. 


ail 


to thegun. The 28 and 32-cerntimetre guns are 
mounted in barbette turrets, on carriages of the Canet 
system, with a central loading tube, so that the 
gun can be charged in any position (see Figs. 474 
and 475, pages 713 and 716). The mounting is 
practically the same as has been already illustrated 
and described ; it comprises a steel cradle rest- 
ing on the slides of the underframe which pivots 
on an axis placed near the wall of the turret and 
carried on two girders. To the cradle and under- 


frame are attached the cylinders, pistons, and other 
mechanism for checking the recoil and bringing the | 
gun back into firing position. The mounting and 
gun are carried on a heavy steel turntable, sup- 
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Fic, 474, 28-CENTIMETRE HONTORIA GUN, MOUNTED IN CANET TURRET, 


ported in its turn by a ring of rollers that rest on a| 
circular rail path secured to the deck. In the 
middle of this table is the loading tube that passes | 
downward through the central pivot into the 
ammunition compartment. An hydraulic cylinder | 
raises or depresses the gun for vertical training ; 
it is attached to the turntable, and the plunger is 
connected to the under side of the gun and acts 
direct on it. The hydraulic presses for training the 
guns horizontally are placed beneath the deck, and | 


, actuate a pitched chain passed around a ring on the. 


central loading tube. As for the ammunition hoists, 
they are of the ordinary description used with 
the Canet system and have been already described ; 








hydraulic loading gear is of course employed, The 
various levers controlling the hydraulic mechanism 
are grouped together on the platform within reach 
of the officer employed to train the gun. By an 
independent brake the turret can be held fast in 
any desired position ; a very desirable arrangement 
either when the ship is moving, or if it be necessary 
to keep the gun pointed in one direction. In addi- 
tion to this a special safety apparatus is employed 
to prevent any of the numerous manceuvres re- 
quired to work from interfering with each other, if 
by accident or error two operations are attempted 
simultaneously. For example, the ammunition 
hoist cannot be raised behind the breech till the 
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TABLE LXI.—DETAILS OF PRELIMINARY FIRING TRIALS WITH HONTORIA GUNS AND CANET MOUNTING ON BOARD 


THE SPANISH CRUISER ‘‘ PELAYO.” 
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proper moment for loading, that is to say, till the | the magazine, the projectile and two half-cartridges | rounds ; while six rounds were fired from one of 
gun, breech-block, and loading ram are all in their | are placed in the three compartments of the ammu- | the 32-centimetre, and seven from the other. The 
respective positions; in this way accidents that | nition hoist, which is then raised, at first vertically, | results of these trials, which are summarised in 
may easily occur during the hurry and confusion | and then at an angle, until it is brought with the | Table LXI., determined the regulation conditions 


of an engagement, can be avoided. The pumps | compartment carrying the projectile, immediately 
used for working the hydraulic gear are placed | in the axis of the open bore. The hydraulic load- | 
| ing ram is advanced to force the shell into the gun. | 


beneath the armoured deck. This installation 


comprises, for each turret, a horizontal three- | 


cylinder engine, acting direct on differential 
double-acting pumps ; these compress the water to 
1200 lb. per square inch. In addition to the fixed 
armoured plates of the turret the gun and carriage 
are protected by a steel roof carried by the plat- 
form and turning with it. The form of this roof has 
been designed in such a way that lighter projectiles, 
such as those from quick-fring guns, may glance 
from it and their penetrating effect be reduced. 
Figs. 474 and 475 give a good idea of the general 
appearance of the turrets with the guns mounted. 
The illustrations also show the position of theshelter 
for the persons training the gun, and it will be seen 
that this shelter is aosvidel with a light roof that 
extends over the armoured roof of the turret, and 
to some extent further protects the gunners. It will 
be evident that every precaution possible has been 
taken to insure the safety of the different organs 
on which the efficiency of the gun depends. The 
mechanism is shielded by the armoured sides of 
the ship, the walls of the turret, the steel deck, 
the roof and turning platform, but of course the 
gun itself remains exposed to the destructive effect 
of some chance shot which would render it useless. 

Despite the complicated machinery, the opera- 
tion of manipulating these heavy guns is extremely 
simple and systematic. The various stages of the 
complete cycle follow each other with mathemati- 
cal precision, under the control of one man, who 
by means of various levers admits power to or shuts 
it off from one organ after the other. Below in 


of service, which are shown in Table LXII. 


TasLE LXII.—-Results of Preliminary Firing Trials 
to Determine Subsequent Tests. 





When this has been done the hoist is raised by two | 
stages, so that each half-cartridge is successively | | 


A Powder | 
| raised and forced into the powderchamber. Thehoist| .,,. Charge, | .,. | Speed at 7 
is then lowered, the door at the top of the central | bre. mt ‘meee ee ren, Cae 


tube is closed, and cuts it off from the firing plat- | 
form; the breech is closed, and the gun, except! in. Ib. Ib. | ft. 





Ib. per sq. in. 
for training, is ready to be fired. By means of | mech 





, : { 319 616 2014 33,808 53.54 

other levers the man in charge causes the pitched, 11.02 ; 352 704 2034 37,691 | 53.37 
i the ri r lef ordin 462 924 1998 32,485 | 54.33 
chain to travel to right or left, according tothe) 4969 { = an pn S710 | on 


direction in which the platform is to be turned, | 


while the ram in the small cylinder beneath the ——— — =e ee Tos i 
upper carriage is caused to rise or fall until the) Thus each of the carriages sent to Trubia was 
desired elevation is obtained. All these operations | subjected—that for the 28-centimetre to 22 rounds, 
follow oneanother with remarkable rapidity and ease and that for the 32-centimetre to 13 rounds. After 
and a precision as nearly as possible absolute. | these trials the carriages and turrets were mounted 
Before being delivered to the Spanish Govern-! on the Pelayo at the Seyne Works of the Forges et 
ment, the various carriages we have described were | Chantiers. The vessel then returned to Spain to 
subjected to severe trials to ascertain their strength | receive her guns and afterwards came back to La 
and efficient working. The mountings for the 12) Seyne for the firing trials. 
and 16-centimetre guns were tested at the Hoc) These tests were commenced by firing the battery 
Polygon, near Havre, and after having been fixed | 12-centimetre guns and the 16-centimetre chase gur. 
on board the Pelayo, three more rounds were fired The results were extremely satisfactory, the firing 








from them, the guns being trained horizontally, 
and at positive and negative angles. The heavy 
turret guns were first tested at the Trubia Arsenal, 
on two Canet naval mountings, which had been 
sent to Spain from Havre for that purpose. These 
preliminary trials were carried out by Général 
Guillen, who was specially charged with superin- 
tending the construction the guns and carriages. 
These were fired from one of the 28-centimetre 





|calibres, twelve rounds; and from the other, ten 


rapid, and the carriages eflicient ; the trials were con- 
ducted entirely by the Spanish officers of the ship. 
Some slight modifications in the carriages were 
| suggested by this test, and these were made prior 
| to the final trials. Some time later the preliminary 
tests of the turret guns took place under the direc- 
_tion of Général Guillen, and they suggested also 
some trifling alterations. 
The final or reception trials were carried out 
under the superintendence of the Spanish autho- 
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TABLE LXIII.—Firine Triats oN THE SPANISH CRUISER “ PELAYO,” SEPTEMBER 20, 1890. 



































Pp tue | 
Gun. tT Shot = | Weight of Shell. Recoil. Elevation. Direction. 
ia kilos. Ib. kilos. | Ib. metres | ft. in. | 
se-cent. (forwards| } 210 | +463.0 420 | 925.9 | 1.127 | 3 8.3 | +11 deg. | 12 deg. on starboard. 
turret) ‘ am 2 220 485.0 480 | 1058.2 1.050 3 5.3 - 3 ,, | 125 deg. on port. 
1 | 80 176.4 230 | 617.3 0.848 | 2 94 +1 ,, | 45deg. aft. 
2 145 319.7 2380 | 617.3 1.275 | 4 22 horizontal) 15 deg. 
Sneek, anne ; s | 160 | 3527 | 320 | 7055 | 1310 | 4 35 | — 3deg.| 9deg. 
| 4 | 145 319.7 280 617.3 1.320 | 44 (|+l , A 
| | 
( 1 | 110 242.5 420 | 925.9 0.678 2 2.7 horizontal) 110 deg. aft starboard. 
}| 2 | 20 463.0 420 925.9 1018 | 3 41 - 25 deg. port. 
tion 4200 | 9259 | 1.054 | 3 55 | ,, | 30deg. starboard. 
4 | 220 485.0 480 | 10582 | 1109 | 3 7.7 | ,, | 10deg. aft port. 
‘| 1 | 80 | 1764 | 230 | 173 | on7 | 2 BH |, | A5deg. 
28-cent. port {| 2 | 145 319.7 230 617.3 125 '406) ,, 25 deg. aft. 
Firing TRIALS MADE OcToBER 2, 1890. 
1 145 319.7 320 705.5 1.328 ; 4 44 | +11ldeg.| 15 deg. astern. 
mom. guns of vn 2 160 352.7 320 705.5 1.300 | 4 31 | -3,, — 
3 160 352.7 320 705.5 1.313 | 4 3.7 0 ,, | 20deg. astern. 
1st Salvo, the Four Turrets Firing together. 
Forward turret 210 463.0 420 925.9 1.090 3 6.9 Odeg.| 5 deg. port. 
Port battery.. 145 319.7 320 705.5 1.265 418 0 ,, | 10 deg. forward. 
Starboard T battery 145 319.7 320 705.5 1.230 4 0.4 0 ,, | 20deg. aft. 
Aft battery... .. | .. | 210 463.0 420 925.9 1.286 | 4 26 | +11 ,, | 20deg. port. 
2nd Salvo, Three Turrets Firing together. 
Forward re “ 220 485.0 4380 948.0 1.090 3 6.9 Odeg. | 90 deg. starboard. 
Starboard battery .. Gs 160 352.7 320 705.5 1,280 4 24 é ‘i res 
Aft battery .. | oe 220 485.0 480 1058.2 1.208 3115 0, 90 ” 























rities by their own artillerists. They were divided 
into three series as follows : 

1. This series, with the platform horizontal, re- 
ferred to: (a) Training for direction and eleva- 
tion. (b) The ammunition hoists. (c) The loading 
mechanism. (d) Bringing the gun in and out of 
firing position. (e) The working of the steam and 
hand pumps. 

2. The second series dealt with the same points, 

but with the platform inclined to an angle of 
5 deg. 
3. The third series was the firing test. The 
programme of this test is given in Table LXIII. ; 
it was intended to subject both guns and mount- 
ings to very severe trials under different conditions 
and angles of fire. 

The total number of rounds fired were : 


For the first 32-centimetre gun mounting 17 
ce second yp 6 

mS first 28-centimetre s 28 
second 6 


” ” ” 


All these rounds were fired to the satisfaction of 
the Commission, both as regards the strength of 
the guns, the solidity and efficiency of the mount- 
ings, and the ease and certainty in ———- of the 
mechanism. During the whole of the trials it will 
be thus seen that the two carriages that were sent to 
Trubia withstood satisfactorily the discharge of 4 
tons of powder, and those for the 28-centimetre gun, 
3.5 tons. Collectively the energy imparted to the 
shells during these trials gives some idea of the 
work thrown upon the mountings; the 32-centi- 
metre carriage sent to Trubia has resisted 461,500 
foot-tons, and the 28-centimetre carriage 497,500 
foot-tons. This last-named quantity represents the 
amount of energy necessary to lift the Pelayo toa 
height of 49 ft., and the fact that the carriages were 
accepted after such a strain is a sufficient guarantee 
of their efficiency. It should be added that the 
ship was not in any degree shaken by the heavy 
strainsthrownon it. After the completion of some 
slight repairs to the mountings, the Pelayo was for- 
mally taken over by representatives of the Spanish 
Government. 

As a comparison we publish on page 717, Figs. 
476 and 477, illustrations of two of the standard 
gun mountings in the French Navy. Fig. 476 re- 
presents one of the ordinary types of French naval 
guns of medium calibre mounted on a forward 
pivotting carriage. This gun, which is shown in 
its inboard position, is run in and out by gearing 
and a chain ; the slides of the under carriage are 
horizontal, and the upper carriage carries the 
trunnions. The form of brake is not shown on the 
drawing, but it presents no novel feature, and 





the mode of running the gun to and fro will be 
understood from the illustration. This engraving | 


is from a photograph of the St. Louis, a training 
ship for gunners stationed at Toulon. 

Fig. 477 is an illustration showing the interior of 
the battery on board the first-class cruiser Courbet, 
and represents one of its 34-centimetre guns, on a 
forward pivotted mounting. The form of the gun 
presents an interesting contrast to those made by 
the Forges et Chantiers. It will be noticed that 
from the breech to forward of the trunnions the 
diameter is nearly equal, and that beyond to the 
muzzle the size is largely and almost suddenly 
reduced. The gun is shown with the breech open 
ready to receive the charge, and the guide is put 
in position between the breech and the ammunition 
hoist. The latter is in three tiers and the drawing 
indicates the hydraulic rammer at the rear. It 
will be seen that in this arrangement, unlike that 
on board the Pelayo, the gun must be run back, 
and traversed into one position before it can be 
loaded. Overhead is a system of suspended light 
rails by which projectiles and cartridges can be 
manipulated in case of necessity. 





“OOLLIERS”—PAST AND PRESENT. 

THE coal miners of Great Britain have, of late 
years, attracted a considerable share of public 
attention in many ways, and latterly they have 
occupied a very prominent place in the conversa- 
tion and discussions of every-day life, and in news- 
papers and journals of all classes. The men em- 
ployed in no other industry, not even in great and 
important branches of the engineering trades, stand 
out so prominently in social and industrial move- 
ments as the colliers do. Even the very term 
‘*collier” is now obsolete as applying to them ; 
it is now chiefly employed to designate the coal- 
laden ships which convey coal from the Tyne and 
other parts to its destination, either at British 
ports or elsewhere. The term ‘‘ collier,” as applied 
tothe miner, has dropped out of Acts of Parlia- 
ment relating to mines, and usually out of the 
annual and other reports, published by the State 
from time totime. The altered conditions in the 
life of the ‘‘ collier,” and of the coal-mining popu- 
lation generally, were forcibly pointed out by 
Mr. Archibald Hood in a lecture delivered at 
Rosewell, in Scotland, entitled, ‘‘ Rosewell One 
Hundred Years Ago.” Some particulars gleaned 
from this lecture, kindly lent for the purpose, sup- 
plemented by facts obtained from the statutes of 
the realm and elsewhere, may be interesting at the 
present time as showing the enormous progress 
which has been made in the social condition of the 
coal-mining population, and indicating, at the same 
time, the development of the vast mineral resources 
of the country. 

The lecture says that ‘‘ probably centuries before 





the Christian era, Great Britain was celebrated for 
her tin mines, and perhaps the Romans used coal 
to a small extent when they had possession of the 
island ; but it was not till the very end of the twelfth 
or beginning of the thirteenth century that we have 
any authentic account of coal having been worked.” 
The first attempts at working coal were on the 
surface, or by levels driven into the banks of rivers, 
as on the Tyne, at Newcastle, and on the Forth, in 
Scotland. At these places the coal crops out of the 
surface, and facilities existed at an early date for 
transporting it by water to London, or other towns. 
In the earlier records relating to coal, it is called 
‘*black stone,” and the expression to some extent 
survives in relation to ‘‘ cannel,” or gas coal. It 
appears that this ‘‘ black stone,” or coal, was at 
first used ‘‘ for the purpose of driving off serpents,” 
by kindling it at night, where such pests were 
thought to exist. In any case the inflammable 
nature of this ‘‘ black stone” must have been 
known in very early times, for the very name given 
to it—coal—means fire, or, in another form, to 
kindle. But its qualities do not appear to have 
been sufficiently well known to have led to its 
being much used as fuel. The chief substances 
used as fuel were wood, charcoal, and peat, down 
to even a late period, and in fact the houses were 
not constructed with chimneys for burning coal as 
afuel. In some of the islands of Scotland, and in 
the West of Ireland, samples of such dwellings 
may still be seen, with simply a hole in the roof, 
to let out the smoke from the wood or peat fire in 
the middle of the floor. 

One of the earliest records extant relating to the 
working of coal is dated 1214, in which certain 
grants were made by the Government to the monks 
of Holyrood Abbey, to work coal on the south 
shore of the Frith of Forth. At about the same 
period the monks of Newbattle Abbey received the 
grant of a colliery and quarry. At later periods 
other monks were authorised to work coal at 
other places. Evidence exists that, before the 
middle of the thirteenth century, Newcastle 
coal was conveyed to London, but its use was 
objected to, here and elsewhere, on account of 
the smoke. It is reported that, in the year 
1257, Eleanor, Queen of Henry III., was obliged 
to leave the town of Nottingham on account of 
the smoke of the ‘sea coals,” this being the name 
by which that fuel was then known, and for 
a long time afterwards, as may be shown from 
references to it in Shakespeare and other writers, 
from the fact of its being found and worked near 
the sea. ‘‘ So obnoxious had the use of coal become 
to the inhabitants of London that, in 1306, a Royal 
proclamation was issued forbidding its use.” About 
this time, in the beginning of the fourteenth cen- 
tury, coal was exported from Britain to France, 
and from that date until within the last fifty years, 
repeated efforts were made to prevent the exporta- 
tion of coal, on the ground that we were impoverish- 
ing the country by exporting that which was 
extremely valuable to ourselves. This policy was 
likewise pursued as regards the exportation of 
machinery from the year 1696 down to the year 
1843, when the prohibition ceased to have effect by 
the Customs Duty Bill, 6 and 7 Vict., c. 84. 

Mr. Hood refers in his lecture to the working of 
the Whitehill Colliery as early as 1744, but which 
must have been worked at a much earlier date. A 
further document, dated 1759, shows that the 
colliers and coal-heavers belonging to this colliery 
recognised, by a written declaration, the right of 
the proprietor to call upon them to come back at 
any time to work at such colliery, though, at that 
date, it had been idle for some considerable time. 
The names attached to this relic of the past are 
those of eight men and their wives and other de- 
pendents, the places where they are to be found 
being stated. In one instance the collier is about 
to be married, but it is stipulated that his wife 
and family will become the property of the land- 
lord when called upon to resume work at the 
Whitehill Colliery. Another document, dated 
July 10, 1762, gives a list of names and places 
where the persons are working, frcm which it 
appears that the collieries at Dalhousie, Aitken- 
dean, and Gorton, were still at work, although 
Whitehill, for some unexplained reason, was still 
remaining idle. A further document, dated July 4, 
1763, gives similar information, the latter bein 
witnessed by George Balfour and by Richard 
Wilson, described asa gardener at Whitehill. It 
appears thar the Whitehill Colliery must have re- 
started work soon after the period named, for 
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it was in full working in the year in 1766, and | year 1775, by 15 Geo. III., c. 38, that the Scottish | he so required, an 
it is stated that it has never since been idle. 


colliers and salters were partly emancipated, and pretext whatever. 
Those documents, and others to be quoted, throw not until 1799, by 39 Geo. IIL., c. 56, that th 


d not to desert their work on any 

It appears that both men and 

. ey were women were engaged in the same way, as bondsmen 

some light upon the condition of colliers in Scotland wholly freed from personal servitude, or bondage. and bondswomen, as the following abstract of an 

at that period. They were in a state of bondage, Besides those colliers who were bound to work agreement shows: The agreement was made on 

chattels of the land and the landlord, being trans- for the proprietor at the colliery, it appears that if August 30, 1772, between George Ramsey and 
ferred from one proprietor to another in the event the owner took on any additional hands they also He 

of the estate changing hands. It was not until the were bound to continue work in all time coming, 


; en McCall, whereby the latter, daughter of 
if Andrew McCall, Rademan, in Gorton Coal Work, 
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| According to a letter of Lord Dalhousie, dated 


agrees, with the advice and consent of her father, | al y 
to bind and engage herself to be a bound coal | 1774, the Whitehill coals are described as unexcep- 
the Dalhousie pits not then being 


bearer in the coal work at Whitehill, and obliges | tional in quality, 
herself not to leave or desert the said work, or | at work. : ads 
forbear working thereat, whenever required, in| In further illustrating the condition of coal- 
time coming, without leave, &c. In the year 1770 mining in Scotland, Mr. Hood quotes from an old 
a number of the colliers deserted from Whitehill | document, dated 1748, in which Lord St. Clair, or 
and ran off to Glasgow ; but on the petition of John | Sinclair, is described as the owner of the Dysart 
Ramsey, the owner, to the sheriff of Edinburgh, | Colliery, working the same by his own bound and 
they were all apprehended and lodged in Glasgow | hired hands. In this document it is stated that 
pe | The costs of the arrests and imprisonment | ‘‘ the coal works of Dysart had been in operation 
were paid by the said owner, John Ramsey, | for over 300 years, and that there never had pre- 
amounting to over 18/., but this amount was sub- | viously been occasion for lawyers to interfere with 
sequently deducted from the earnings of those | the colliers, the masters being at full liberty by the 
colliane who had thus deserted their employment. | established laws of the country to punish their 





colliers as they thought fit, without the least 
interruption till this time.” No doubt this was so 
throughout Scotland, the colliers being in reality 
bound slaves, compelled to work as required, but 
liable to discharge if the owner thought fit ; or 
to imprisonment, or fine, as the owner might 
choose, in case of any irregularity, default, or 
offence. The complaint against the Dysart 
colliers was that they refused to take meal 
in part payment of earnings, after the practice 
had been discontinued by the proprietors. The 
owner in this case says that he would not 
trouble himself to struggle with them, since it 
could not be done without imprisoning them, and 
stopping his coal and salt works for some weeks. 
The latter perhaps was the chief reason for not 
insisting upon the meal in part payment. From 
another part of the document it seems that the 
colliers must have complained of the proprietor, for 
the latter states that they were regularly paid for 
the small coal and for the great coal which goes to 
sea twice a year ; and he offers to pay 501. to any 
‘*that can say he ever had occasion to crave him for a 
shilling.” Then comes the proprietor’s chief com- 
plaint, namely, that his men went off in flocks to 
Newcastle, leaving his works at a standstill. His 
lordship was very much grieved at this treatment 
by the men who were bound to him as slaves, and 
he states that ‘‘the best method that occurred to 
him was, at the time of payment of their wages, to 
show them their money on the table, and at the 
same time a binding agreement not to desert his 
works for twenty years, and if they did not sign 
the document he gave them no money.” But even 
this plan did not work, for he imprisoned some of 
them, and then hearing that their treatment in 
prison was lax, he had them transferred to separate 
prisons which were less congenial to their tastes. 
These men were so obstinate that they even hired a 
lawyer to defend them, and eventually they were 
discharged and ordered to go back to their work, 
having to pay all the expenses of their keep while 
in prison. This state of things was general 
throughout Scotland, and in a minor degree in 
England also, up to the close of the eighteenth cen- 
tury, in all coal mining districts. 

With the exception of the two Acts of Parlia- 
ment previously referred to, liberating the colliers 
from a bondage which was equivalent to slavery, 
but without the protection which even slaves have 
usually afforded to them, the State or the Govern- 
ment of the country did little or nothing for coal 
miners to ameliorate their condition until 1840, in 
which year a Royal Commission was appointed, 
which investigated into the condition of workpeople 
in all the mining and factory districts in the king- 
dom. A large mass of evidence was collected and 
published, and a report was finally issued in 1848. 
The physical, social, and moral condition of the 
mining population during the first forty years of the 
present century was so bad that persons now living 
can scarcely realise it. Menand women, boys and 
girls, were employed underground promiscuously ; 
the men and grown lads hewing the coal, the women 
‘‘ bearing” it or carrying it, or filling the wagons 
or corves, while the children, boys and girls, from 
four years of age and upwards, were chained to 
these corves, and had to draw them along the 
passages, often not over 30 in. in height, on all 
fours, like dogs or goats, harnessed to a child’s 
chaise. In the eastern division of Scotland, accord- 
ing to Mr. Robert Bold, a Scottish mining engi- 
neer, who wrote upon the subject in 1808, it was 
usual for the men and women to enter the pits 
about 10 or 11 p.m., and work through the night, 
the men hewing, and the women carrying the coals 
to the pit mouth. Mr. Robert Bold strongly con- 
demned the employment of females underground 
at that date, but it took over thirty years to effect 
the reform which he so earnestly desired, and then 
only after a long and searching inquiry by a Royal 
Commission, and at great cost. 





PHOTOGRAPHIC EQUATORIAL 
TELESCOPE. 

Axout two and a half years ago in an article on 
‘Telescopes for Stellar Photography,”* we called 
attention to what was then being done in the con- 
struction of special telescopes for the general photo- 
graphic survey of the heavens in accordance with. 
the resolutions arrived at during the Astronomical 
Congress held at Paris in 1887, and we at the same 





* Vide ENGINEERING, vol. xlv., page 402. 
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time described in detail the admirably ingenious 
electric control apparatus which had been designed 
by Sir Howard Grubb for insuring the accurate 
driving of telescopes for photographic work. Since 
the date referred to Sir Howard Grubb has con- 
structed four complete photographic equatorials for 
the observatories of Greenwich, Capetown, Mel- 
bourne, and Mexico, while he hasalso fitted photo- 
graphic telescopes to the existing equatorial mount- 
ings at Oxford and Cork, and has supplied a photo- 
graphic object-glass to the observatory at Sydney. 
All the photographic telescopes above mentioned are 
of thestandard typeagreed uponatthe ParisCongress, 
namely, refractors of 13.1in. apertureand about 11 ft. 
focal length, the dimensions chosen being those of 
the photographic telescope at the Paris Observatory 
constructed by MM. Henry, and with which those 
astronomers have done such admirable work. 

In our former article, to which we have already 
referred, we described the chief features of these 
photographic telescopes as made by Sir Howard 
Grubb, and we this week illustrate on pages 720, 
721, and 723 one of the complete instruments, 
namely, that constructed for the Melbourne Obser- 
vatory. Our engravings have been prepared from 
photographs of the instrument taken while in the 
works at Dublin. We mention this as it accounts 
for the manner in which the instrument is shown 
in Figs. 1 and 2 without its regular masonry foun- 
dation. 

Besides being provided with an object-glass cor- 
rected for the actinic instead of the visual rays, a 
large photographic telescope, in order to do really 
satisfactory work, must have other special features, 
and of some of these we propose now to speak. In 
the first place, in order to render possible these long 
periods of exposure which are essential in photo- 
graphing the fainter classes of celestial objects, it 
is necessary that such a telescope should be capable 
of being used on an object for a considerable dis- 
tance both before and after its passage of the 
meridian. In the Paris telescope of MM. Henry, 
this is secured by the adoption of the so-called 
English type of equatorial mounting, while 
in the telescope now under notice, Sir Howard 
Grubb has attained the same end, partly by 
making the distance between the axis of the tele- 
scope and the polar axis greater than usual, and 
partly by adopting a special form for the frame- 
work and upper bearing of the polar axis, these 
parts being so designed as to allow of circumpolar 
motion of the instrument for objects of very high 
altitudes, 

Of course the feature we have just mentioned 
necessitates a very heavy and solid mounting, for 
the fact of the telescope being further removed 
from the polar axis involves the use of a stronger 
crosshead and heavier counterweights, these latter, 
moreover, being further increased by their being 
required to balance not only the photographic tele- 
scope itself, but also the large guiding telescope 
which is attached to it, as shown in Fig. 1 on page 
720. The clamping and driving arrangements, &c., 
must also be stronger than ina telescope of the same 
aperture for ordinary visual work. 

The necessarily heavy construction of a large 
photographic telescope to which we have just called 
attention in its turn renders it desirable that every- 
thing possible should be done to limit the frictional 
resistances of the instrument. For this purpose 
Sir Howard Grubb has, in the type of telescope 
under notice, adopted a special mode of supporting 
. the polar axis. Instead of using the ordinary 
arrangement of friction roller or rollers at the 
upper end of the polar axis—these rollers bearing 
on a cylindrical portion of the axis and revolving 
on axes parallel with the latter—he carries nearly 
the whole weight of the moving part of the tele- 
scope upon a single roller pivotted on a horizontal 
axis and mounted at the upper end of a vertical bar 
against the lower end of which weighted levers act. 
The weights on these levers ar2 adjusted so as to 
exert an upward thrust equal to the whole weight 
of the moving parts of the instrument, less some 
50 lb. or so, this small load being allowed to rest on 
the fixed bearings, so as to insure steadiness. 

A certain portion of the steel ring which forms 
the upper pivot of the polar axis is turned taper, 
and to such an angle that when the axis is mounted 
at its proper elevation—that is pointing towards the 
poles—the lower side of this taper steel ring is hori- 
zontal, and its position on the polar axis is such thata 
vertical line drawn through it and projected upwards 
will pass through the centre of gravity of the whole 
moving part of the instrument. If now a roller 





working on a horizontal pivot be brought to bear 
on the under side of the conical ring and forced 
upwards with a thrust equal to the whole weight 
of the moving part, it is evident that the whole 
instrument will balance on this roller, and the 
whole weight of the instrument, and not merely a 
portion of it, will be carried on the roller. In 
practice the upward thrust is made equal to about 
42 of the weight of the moving parts of the in- 
strument, a weight of about 3, being, as above 
stated, left to insure steadiness in the V bearings. 

In the case of the telescope we illustrate, the 
roller on which the whole moving parts of the 
instrument rests, is of steel, and about 6 in, in 
diameter. It is mounted on an axis 3 in. in dia- 
meter, the bearings of which rest on four friction 
rollers, also about 6 in. in diameter, and having 
axes 4in. in diameter, so that the frictional 
resistance is extremely small. It is to be borne in 
mind, also, that by adopting this mode of carrying 
the moving load, all tendency of the lower pivot of 
the polar axis to bear its bearings unequally is 
avoided, as there is no residual pressure either up 
or down. 

We next come to a very important point, 
namely, the necessity of driving the instrument 
with such precision that a long exposure can be 
given to a photographic plate without any percep- 
tible distortion of the star discs ensuing, and it is 
in designing and constructing the mechanism for 
securing this result that Sir Howard Grubb has 
attained such remarkable success. To give an idea 
of the accuracy of driving required we may point 
out that with such a telescope as we are describing 
the image formed on the photographic plate by a 
twelfth magnitude star would be about +3, in. in 
diameter, and obviously a shift of j9'55 in. would 
be quite sufficient to seriously distort such a disc. 
But in such a telescope the shift of the image on 
the photographic plate, if the. driving were stopped, 
would be at the rate of about ,j9 in. per second, 
and thus it follows that if at any given moment 
the driving movement of the telescope should get 
even a tenth of a second in advance or in arrear it 
would cause a serious distortion of the star discs. 

The means by which Sir Howard Grubb has 
secured the wonderful accuracy of driving thus re- 
quired are extremely ingenious, and are deserving 
of careful study. Inasmuch, however, as we have 
already described and illustrated them in Enar- 
NEERING in very full detail,* and as, moreover, it 
would be impossible to give a fair idea of them 
without reproducing our former illustrations, we 
shall confine ourselves here to speaking of the results 
obtained with them. These results have fully 
equalled the expectations of the designer, photo- 
graphs taken with thirty minutes’ exposure having 
shown the star discs quite perfect, proving that 
during that exposure the driving arrangements were 
at no time one-fortieth of a second in error. ‘This 
result, moreover, was obtained solely by the auto- 
matic control of the apparatus, and without any aid 
or correction by an observer at the guiding tele- 
scope, and it is a result on the attainment of which 
Sir Howard Grubb will certainly be heartily con- 
gratulated by all who appreciate the difficulties to 
be surmounted. 

The slow motions in right ascension and declina- 
tion with which the instrument under notice is 
fitted are of the types which we fully described in 
the article on page 402 of our forty-fifth volume to 
which we have already referred. For the move- 
ment in right ascension two slow motions are pro- 
vided, namely, a comparatively coarse slow motion 
of Sir Howard Grubb’s ordinary type consisting of 
differential wheels, and the other a very fine 
system of correction similar to that constituting 
the automatic clock control as described in our 
former article. The fine correction is operated 
electrically by a hand trigger which is shown 
hanging from the eye-end of the telescope in our 
illustration on page 720, and also in Figs. 3 and 4 
on page 728. The gear for setting the instrument 
in right ascension by hand, when detached from 
the driving clock, is shown by Fig. 2, on page 721, 
this view also showing how all the driving arrange- 
ments are disposed within the frame of the instru- 
ment. 





* ENGINEERING, vol. xlv., pp. 402, 404, 405, and 408. 
We may refer our readers also to a description of a twin 
equatorial in ENGINEERING, vol. xliv., p. 630, and to a 
paper read by Sir Howard Grubb before the Institution 
of Mechanical Engineers, and which we published in 
vol, xlvi., p. 343, for further information respecting the 
driving of photographic telescopes, 





Figs. 3 and 4 on pags 728 are views to a larger 
scale of the eye end of the telescope, and show the 
arrangement for carrying the photographic plate, 
and also the manner in which the micrometer eye- 
piece of the guiding telescope is mounted on a 
double slipping piece, so that it can be adjusted 
upon any star in the field which it is desired to use 
as the guiding point. For details of the mode of 
carrying the photographic plate, and securing its 
accurate adjustment, we must refer our readers to 
the illustrations which we published on page 408 of 
our forty-fifth volume, and to the description which 
accompanied them. 





THE ‘“TEUTONIC.” 

WE have from time in these columns published par- 
ticulars of the two latest White Star on. Teutonic 
and Majestic, and in giving, as we do this week, a 
two-page engraving of the former of these vessels, we 
need only lay before our readers some of the particulars 
of the ships and their performances. 

In the first place it is the design of the hulls rather 
than of the machinery which is interesting. The 
engines conform closely to what is now established as 
the best practice in their general design, there being 
little to call for special description in this department. 
The Teutonic, and in speaking of her we refer also to 
her sister vessel, is a twin-screw ship, and in the 
position of her screws lies the one special novelty in 
the machinery department. The dead wood of the 
ship is cut out aft, so as to form a screw aperture, and 
in this respect the vessel has somewhat the appearance 
of a single-screw ship. Through this aperture the 
ends of the blades of both screws pass when revolving, 
and the propellers therefore overlap. In order to 
prevent them striking each other one screw is placed 
slightly further aft than the other, the shafting being 
necessarily of unequal length. This arrangement 
allows the bosses of the screws to be placed nearer the 
middle fore-and-aft line of the vessel, and shorter out- 
board shafting is one of the advantages thus secured. 
Another advantage is that the screws themselves are 
better protected by the overhanging after structure of 
the hull, and there is considerably reduced danger of 
damage to the blades when docking, a serious matter 
for consideration when the rival merits of twin and 
single screws have to be considered. 

When this plan was first proposed a good many 
engineers and naval architects were doubtful whether 
the intersection of the imaginary cylinders traced by 
the screws in revolving would not be prejudicial to 
the performance of the vessels on account of the race 
from the foremost screw striking the after propeller. 
This has not, however, been found to be the case in 
actual practice, if one may judge by the speed 
attained by these vessels, The question was, however, 
raised by some, whether the arrangement would not 
lead to additional vibration. It is certain that the 
Majestic does vibrate to a considerable extent when 
driven at a high rate of speed ; but, on the other hand, 
the Teutonic certainly exhibits no undesirable peculi- 
arities in this respect. We have made voyages in 
both vessels, and in the early part of this year we 
crossed the Atlantic in the Majestic, and, although 
the voyage was a remarkably quick one, we had 
ample leisure for investigating this vibration pro- 
blem. A prominent engineer, not altogether un- 
known in connection with the building of torpedo 
boats, who was on board, had —o an ingenious 
vibration recording apparatus by means of a lead 
pencil and a ménu card, and we were asked to 
assist in taking records. It was first noticed that the 
vibrations increased and diminished in amplitude at 
regular intervals, and further investigation showed 
that these intervals were of about one minute’s dura- 
tion. The next point observed was that one set of 
engines made about one revolution per minute more 
than the other. It will be seen therefore that once 
every minute the faster engines, to borrow a term 
from the racing track, ‘‘lapped” the other. Sup- 

osing, for instance, when the ship began her voyage, 
both port and starboard engines were started with low- 
pressure pistons (we will exclude the high and inter- 
mediate for the present) on top centres, the faster 
engines would gradually gain on the slower, until, at 
the end of half a minute the former would be on the 
top centres whilst the latter would be on bottom 
centres. Then the faster engines would go on gaining 
until at the end of the minute the pistons would both 
be in the same relative positions. At the half-minute 
periods, therefore, the piston of one engine would be 
on the up stroke whilst the other was coming down, 
and at the even minute both pistons would be going 
up and down simultaneously. The engineer before 
referred to, who has devoted a great deal of considera- 
tion and has experimented largely on the vibration 
question, argued from these facts that it was the 
vertical movements of the heavy low-pressure pistons 
and the attached parts which chiefly accounted for the 
somewhat excessive vibration, and the impromptu 
apparatus before mentioned was devised to register the 























Dec. 19, 1890.] 


ENGINEERING. 


723 














data but imperfectly noted by the effect of personal 
influence. The top rail of the Majestic consists of a 
fairly heavy teak rail supported by iron stanchions, 
thus supplying a somewhat elastic part of the structure 
sensitive to the vibratory impulses. A part was found 
where two lengths of this wooden rail butted, there 
being no fastening between the two parts. The ménu 
card was attached by a single pin—an ordinary 
domestic pin borrowed from a lady passenger—at one 
of its ends to the end of one length of rail, and was 
free to revolve round the pin asacentre. The lead 
pencil was firmly attached to the end of the other rail. 
An observer stood by with a watch, and upon the 
word being given the card was brought in contact with 
the pencil point, and gradually drawn upwards, at a 
uniform rate for the period of one minute. The result- 
ing diagram took the form of a wavy curved line; 
curved because the card described a part of a circle— 
on the pin as a centre—and waved, or serrated, owing 
to the vibrations. In all these diagrams, and a large 
number were taken, the same characteristics were 
present. If the vibrations were of small amplitude at 
the beginning they went on increasing and reached 
their maxima in the middle, gradually lessening again 
to the end ; or if the serrations were well defined at 
the beginning they died away in the middle and were 
again strongly defined at the end. We trust we have 
not given undue prominence to this little incident, 
but it is, perhaps, worth recording as showing how a 
thoughtful engineer may find occupation for his mind ; 
and also because the vibration question is one of first 
importance in the present day of quick-running 
engines. 

We believe, however, that the Majestic has three- 
bladed propellers, whilst those fitted to the Teutonic 
have four blades each. We are not aware what are 
the relative speeds at which the engines of the latter 
vessel run. 

To return to the details of design of these vessels, 
we find that the Teutonic is 582 ft. long, 57 ft. 6 in. 
wide, and 59 ft. 4 in. deep. The gross tonnage is 
nearly 10,000 tons. The material of which the ships 
are constructed is, of course, steel. The general out- 
ward appearance is well shown by the engraving. 

The number of first-class passengers for whom there 
is accommodation is 300. There is room for 150 second- 
class passengers and 750 steerage passengers. The 
main saloon is placed in the middle of the ship, where 
the first-class passengers are berthed. The unmarried 
men of the steerage passengers are forward, and the 
second-class passengers are aft. The married steerage 

assengers, and the women of the same class, are also 
verthed aft. A pleasant feature about these ships is 
the long promenade deck on each side of the deck 
houses, where such walking exercise as may be ob- 
tained at sea, is to be had, when the more sedentary 
part of the community do not block the gangway 
with steamer chairs ; for even the White Star line has 
not yet advanced so far as to provide their clients 
with sitting accommodation on deck. Every one 
therefore has to bring his or her own chair, and exer- 
cises his or her—especially her—British and American 
prerogative of planting it just where he or she thinks 
fit. Of course there are the usual smoking, reading, 
music, and ladies’ saloons, and, equally of course, 
these rooms are ‘‘ palatial,” and the decorations are 
‘© of the most recherché description.” That goes with- 
out saying in every big steamer built in these times. 

The Teutonic and Majestic have been especially de- 
signed to act as ‘“‘armed cruisers” in time of war, 
local strengthening having been introduced in parts 
where there are to be gun mountings. Twelve 5-in. 
guns can be mounted on each side, and subdivision 
by bulkheads has been very fully carried out. The 
whole of the boilers, engines, and machinery for 
one screw are separated from those of the other by 
a longitudinal bulkhead, which extends from the after 
end of the engine-room to the forward end of the fore- 
most coal bunker, intersecting on its way twelve of the 
ordinary water-tight compartments of the ship. 

The engines are of the ordinary triple-compound 
type, having three cylinders, 43in., 68in., and 110 in. 
in diameter, the stroke being 5ft. There are twelve 
boilers, some 12 ft. and some 12ft. Gin. in diameter. 
The total grate area is 1163 square feet, and the work- 
ing pressure 180lb. per square inch. The propellers 
are 21 ft. 6in. in diameter, and overlap, in the manner 
described, a distance of 5ft. 6 in. 

In the summer of 1888 we visited the celebrated ship- 
yard of Messrs. Harland and Wolff, at Belfast, where 
the Majestic and Teutonic were then in course of con- 
struction. The following notes taken at the time as 
the result of an inspection, may now be of interest in 
connection with our present description. 

Several novel features appear to have have been in- 
troduced in the construction. The bottom is of a 
modified bracket system, with water-ballast tanks at 
the forward and after part. There is a plate keel, and 
below a bar keel, which is 17 in. broad and 34 in. deep. 
In the midship part channel iron frames are used, 
some with reverse angles from the floor to the orlop 
deck. The fore foot is well rounded up in the manner 
characteristic of Sir Edward Harland’s ships; and to 





connect the keel-bar to the stern-post there is a steel 
casting about 40ft. long. This is of a flattened Y 
section, so as to take the plating, the garboards, before 
the casting is reached, being across the keel; after that 
the plate is split to fit into the arms of the Y. The 
stern is of novel construction. The vessels are to be 
propelled by twin screws, and these are to overlap at 
the tips (as already described in this notice), the star- 
board screw being carried some feet further aft than 
that on the port side, in order to getclearance. There 
will be no outside stern tubes, in the proper accepta- 
tion of the term, the propeller shafts being carried in 
what are, strictly speaking, protuberances in the run 
of the vessel. At the extreme after end, however, 
especially with the starboard tube, which is carried 
furthest aft, the formation almost approaches a com- 
plete circle, the attachment to the skin of the ship 
being by a web of double plating. There are, of course, 
no large steel castings for the stern brackets, such as 
are characteristic of ordinary twin-screw vessels. 
frames of the ship aft are bulged somewhat out to meet 
the stern tubes, which is built up of frames and plating. 
The frames are not bent to a complete circle, the ends 
being rivetted to the ship frames. At the forward 
part of the stern tube the frames are of a flattened UJ 
section, but as they come aft the arms of the (J become 
longer, and finally are curved in towards each other, 
until the last frames take somewhat the form of two 


S S's placed back to back, thus 2§ . About fiveor 


six of the extreme after frames are stout steel castings 
made to shape, the others being of the ordinary con- 
struction. The plating in this part of the ship must have 
been a difficult piece of work, but is an excellent job. 

The stern frame is built up of five steel castings, 
supplied by the Steel Company of Scotland. There is 
a screw aperture of more than ordinary length, as fore- 
and-aft room has to be allowed for the overlapping of 
the propellers. The stern-post is of cruciform @hape, 
the transom terminating in two solid rings, which 
form the ends of the stern tubes. The propeller shafts 
are about 16 ft. apart between centres. 

ost has a slight rake. The upper deck falls away a 
ittle aft to allow for the sweep which the yoke takes 
owing to this feature. 

The plating of these ships is somewhat novel. In 
the first place the plates themselves are of unusual 
length, 29 ft. 9 in. They overlap in a thwartship 
direction, but where the three thicknesses come, owin 
to the fore-and-aft and thwartship joints—or vertica 
and horizontal seams, supposing we are considering the 
side plating—the metal is poo J away in a line with 
its length and at the corners. 

Turning to the performance of these ships on the 
ocean we find some remarkable records credited to 
them ; indeed, the Teutonic is claimed to have made 
the fastest run ever steamed across the Atlantic, 
but this fact is disputed. The Teutonic in her 
first voyage, made in August of last year, ran the 
quickest westward voyage across the Atlantic ever 
made by a quite new vessel, occupying 6 days 
14 hours and 20 minutes in covering what may 
aptly be described as ‘‘the course.” The great rival, 
the City of New York of the Inman Line, running at 
the same time, did rather better, going ten miles 
further, and occupying twenty minutes less time. The 
weather was somewhat rough, and both vessels were 
slowed down at times. Coming back, the City of New 
York occupied 6 days 3 hours and 18 minutes, whilst the 
Teutonic was 6 days 16 hours. In November of the same 
year we find the City of Pariscame home from America 
in 5 days 22 hours 57 minutes, the quickest passage then 
made. The Teutonic continued to sail on the same day 
as the City of New York, and after being titted with new 
propellers, of less diameter we believe, made a trip in 6 
days 6 hours and 29 minutes. In August of this year the 
Teutonic is said to have made the fastest Transatlantic 
run everrecorded, having accomplished the voyage from 
Roche’s Point to Sandy Hook in 5 days 19 hours and 
5 minutes. This is thirteen minutes less time than 
was occupied by the City of Paris in making the trip 
across during the previous August. In recording this 
we in our issue of August 15 last, we gave the 

ollowing Table, which it may be of interest to re- 














produce. 
| Ci . “ H 

-——- ‘esnenencd Pe by en. 4 “ Etruria.” 
Date of voyage! Aug., 1890. | Aug., 1889, | Aug., 1890. | June, 1888. 
First day .. 473 | 432 464 455 
Second day .. 496 | 493 486 458 
. ae 512 | 502 485 496 
Fourth 5, ..| 500 506 474 485 
Fifth ,, ..| 485 509 474 503 
Sixth we ‘| 340 346 388 457 
Total knots ..| a, | ass a 

5d. 19 hrs. | 5d. 19 hrs. | 5d. 22 hrs.| 6d. 1 hr 

Time taken { 6 min | 13 min. 7 min. 47 min, 











The performance of the Teutonic has, however, been 
questioned, and, indeed, the difference is so small that 
it would be fairer to consider the race as a dead heat 
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for the present and wait until something still better is 
done to settle the question. 

After all these minute differences of time are of 
importance to the betting contingent amongst the 
passengers, and to the steamship companies, from an 
advertising point of view, rather than to engineers 
and ordinary non-sporting travellers. 





ROYAL METEOROLOGICAL SOCIETY. 

THE usual monthly meeting of this Society was held 
on Wednesday evening, the 17th inst., at the Institution 
of Civil Engineers, 25, Great George-street, Westminster, 
Mr. H. F. Blanford, F.R.S., vice-president, in the chair. 
Dr. T. Fowler, Mr. A. Greg, and Mr. A. Woolcock, 
were elected Fellows of the Society. The following papers 
were read : 

1. “* Note on a Liyhtning Stroke presenting some Fea- 
tures of Interest,” by Mr. R. H. Scott, F.R.S. On 
January 5th, a house near Ballyglass, County Mayo, was 
struck by lightning, and some amount of damage was 
one. A peculiar occurrence happened to a basket of 
eggs lying on the floor of one of the rooms. The shells 
were shattered, so that they fell off when the eggs were put 
in boiling water, but the inner membrane was not broken. 
The eggs tasted quite sound. The owner’s account is that 
he boiled a few eggs from the top of the basket, the rest 
were ‘‘made into a mummy,” ‘“‘ the lower ones all flat- 
tened, but not broken.” 

2. ‘* Note on the Effect of Lightning on a Dwelling House, 
by Mr. A. Brewin, F.R.Met. Soc. This is an account of 
the damage done to the author’s house at Twickenham, 
on September 23. 

3. ‘* Wind Systems and Trade Routes between the Cape of 
Good Hope and Australia,” by Captain M. W. C. Hep- 
worth, ER. Met. Soc. The author is of opinion that 
the best parallel on which commanders of vessels navigat- 
ing the South Indian Ocean between the Cape of Good 
Hope and the Aus'ralian colonies should run down the 
longitude, is between the 41st and 42nd parallels during 
the winter months, and between the 45th and 46th parallels 
during the summer months. 

4. “* Report on the Phenological Observations for 1890,” 
by Mr. E. Mawley, F.R. Met. Soc. Taking the year 
ending August, the weather of the autumn, winter, and 
spring, and of the first summer months could scarcely 
ave been more favourable for vegetation, while that of 
July and August proved altogether as unpropitious. 

5. ‘* The Climate of Hong Kong,” by Dr. W. Doberck 
F.R. Met. Soc. This is a discussion of the meteorological 
results at the Hong Kong Observatory, and at the 
Victoria Peak, during the five years 1884 to 1888. 





_ Pic 1n Germany.—The production of pig in Germany 
in October amounted to 373,090 tons. The corresponding 
output in October, 1889, was 391,337 tons. 





Tue Hutt anp District InstiruTioN or ENGINEERS 
AND NAvaL ArcHITECTS.—The second ordinary meetin 
of the Hull and District Institution of Engineers an 
Naval Architects took place on the 9th inst., in the rooms, 
Parochial Office, Bond-street, Hull, the president, Mr. 
C. F. Amos, in the chair. The discussion on ‘The 
Education of Engineers,” which had been adjourned from 
the previous meeting, was resumed and concluded. In 
the course of the proceedings it was stated that the list of 
honours students for the present year showed Hull to 
stand higher than Liverpool, Edinburgh, Nottingham 
Sheffield, and many other educational centres. r. 
H. Tyacke gave some particulars-of the system which 
-Mr. A. E. Seaton had introduced into Earle’s Company, 
viz., giving short lectures during working hours to the 
engineering students at that establishment. The Council 
have appointed Messrs. C. F. Amos, A. E. Seaton, and 
the honorary secretary, Geo. H. Strong, to represent the 
Institution on the ‘* Hull Council for Technical Educa- 
tion.” At the next meeting of members, Mr. F. Somer- 
scales will read a paper on “‘ Art in Relation to Ship- 
building.” 





Mipitanp RarLway.—Additional engine-shed accom- 
modation is now being provided for by this company at 
Westhouses and Blackwell, about a mile from Alfreton. 
Of late years there have been some important colliery 
‘** developments” in the neighbourhood, while a new line 
between Alfreton and Mansfield, opened a year or two 
since, tapped an important coalfield. When the new sheds 
are in full operation, the company will have at hand a 
supply of engines which will enable it to cope readily and 
promptly with the requirements of the district. The new 
sheds are capacious enough to hold at one time 24 large 
main-line goods engines, and as all are not likely to be on 
the premises at the same time, there will be really accom- 
modation for about 40 engines. The sheds have been 
built by Messrs. W. Brown and Sons, of Salford, from 
drawings supplied by the company’s architect, The 
main shed, or that part of the premises in which the 
engines will be kept, is 220 ft. long and 100 ft. wide. 
Inside the shed there are six lines of rails, with pits 
beneath each extending the whole length of the building. 
The roof of the shed is mainly of oe The engines to be 
lodged at Blackwell will be of a class suitable for working 
on the Tibshelf and Blackwell branches, while for the 
main line some of the company’s large powerful single- 
frame engines, designed by Mr. Johnson, the locomotive 
superintendent, will be used. These engipes have six 
wheels, and cylinders of 18 in. in diameter, and 24 in. 
stroke. The tenders are large, and they are thus capable 
of carrying the heavy supplies of fuel required for lon 
runs to London, Wellingborough, Peterborough, an 
other places. The new sheds have been erected under the 
superintendence of Mr, Johnson and his assistant, 





Mr, Adams, 
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LENTZS STAYLESS LOCOMOTIVE BOILERS. 
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as the steam oe is always increasing, and now, with ; engine which is specially designed for this boiler. It 
LENTZ’S STAYLESS LOCOMOTIVE the compound engines wear ries favour, it is a necessity | could never be used for replacing an old boiler, 
BOILER. to have a higher pressure or the profits from reduced coal| | With a view to secure simplicity and cheapness with 
E E consumption will be too small to compensate for the | durability, I have designed a boiler suitable for very high 
To THE Eprror or ENGINEERING. — _ |complications requiring attention, especially when the | steam pressure, and so arranged as to keep the repairs of 
Srr,—During the last sixty years the locomotive engine | engines are getting old. boilers and the consumption of coal as lowas possible. It 
has been considerably improved in most parts of it, but r. Strong is the only one who has practically dispensed | is a plain round barrel, consisting of two truncated cones 
the boiler still retains the form Robert Stephenson gave | with the complicated firebox, but still his boiler has a very | with a cylindrical part in the middle, and an inside fire- 
it. It has in its designs many cero features, | complicated partin the connection of the three barrels. He | box of corrugated flues, so arranged that the ends of the 
and usually — @ great amount of repairs. The | proved that the corrugated tube could be advan usly | boiler are of smaller diameter than the middle portion. 
stiffening of all flat plates is very complicated, and | used for an inside firebox of a locomotive boiler, but his | The top is inclined from the middle portion towards the 
_ makes the designing of the boiler more and more difficult | scheme throws the boiler very high up and requires an | ends, the steam space being thereby located towards the 




















Dec. 19, 1890.] ENGINEERING. 725 


middle of the boiler. The tubes themselves give the! times, when rusted, give very great resistance. To avoid | Proportion of grate surface to heat- 








necessary staying of the tubeplates, so that no ma ix 4 this swivelling carriers are applied at both sides of the! ing surface ... ae ” .. 1060.4 

is necessary, whatever may be the steam pressure which | barrel, which give no resistance against expansion. This Proportion of outside tube diameter 

is used, all parts being in equilibrium in tension. detail is much used in Germany and North America. to length between tube plates ... 1 ,, 68.6 
Corrugated flues, as is well known, have great strength} At the rear end of the boiler is placed a small dome for ~~ of centres of cylinders to 

against outside pressure, and detach scales of incrustation | taking the boiler fittings and giving a guide for the wheel base... ne eis és aoe ee 

in a very thin state, so that the transmission of heat is | regulator rod and handle. a of piston stroke to driving 

never interfered with. _ n an inside cylinder express engine with a four- wheel diameter... as ce, i ae 
The present locomotives have a divided firebox—a | wheeled truck, according to present fashion, it is neces- Steam pressure per square inch 220 Ib. 

lower part with the grate and firebox for the burning of | sary to keep the frames at the hind end as far as possible | Tractive f f engine "x 0,65 x 210 

the coal and the distillation of the gases, and an upper | from each other for receiving a broad firebox, but at the | a 

part for the combustion of gases, the parts being sepa- front end the frame plates must be kept much nearer | 172x 26 

rated by the firebrick arch and the deflecting plate at the | together on account of the necessary play between the | ae tl 65 x 210 =12.983 Ib 

firedoor. This is the same as in the case of boilers con- | truck wheels and frames. From these conditions result 79 : » ‘ 

structed thirty years ago. bent frame plates, an arrangement which cannot be ad The necessary coeffi- 12,983 


I have the same arrangement. I divide the total| mired, and which makes a good job very difficult of | : rare, : ———___ 4.49 
length between the tubeplate and the firedoor into about | accomplishment. | aed ee bn when 28.5 x 2240 1:4 

two equal parts by a firebridge, which has an opening of | In designing locomotives the square firebox is generally | Gresham’s Bs coe 

half a circle. The extracted gases mix here with hot | very much in the way, and it is scarcely sible to have | P 

air, and yeoman in the chamber complete combustion, | a good distribution of weight on the wheels, especially | By using this high steam-pressure this express engine 
so that all smoke is avoided, and cheap coal may be used | with outside cylinder engines, without the application of | should be one of the most powerful ever Bx 

without showing any smoke. | dead weights under the driver’s platform. | The engine can work at a very low water level without 
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fear of burning the firebox top, as the firebox slopes down 
to the hind end in the American style. 

The other engine I wish to refer to is a German six- 
wheel coupled outside cylinder S engine, as now built 
for the PrussianGovernment (Figs. 6 to 9). p 

I was obliged to stick to the arrangement, and details 
of the present Prussian goods engines, and was only 
allowed to put my boiler into it and to make the wheel 
base somewhat longer. For comparison I give the prin- 
cipal dimensions of both types of engines. 

The boiler is of the same shape as in the illustrated 
express engine. The swivelling firebox expansion support 
is placed between the frames. 


Prussian Mr. Lentz’s 











————— i 5 Diameter of cylinders ... 17} in. 173 in. 
:269 Tubes 2 "die ourside ’ Piston stroke we 2412 ,, 
TT 36 te. ecstasy 2 Diameter of wheels ... ... 4ft.4$in. 4 ft. 49 in. 
: ' aq t aq 
Weight on leading wheels... 12 9 13 8 2 
a riving , .. 1250 1330 
a trailing ,, .. 183 3 3 13 8 2 
Total weight of engine 
loaded sok. 4. etal). wpa” Pe ae ag 
Total weight of engine 
empty ee aa) .. S211 2 3212 2 
Distance between centres of : f 
: ; ai dice alaile cylinders... a .. 6ft.8in. 6 ft. 8in. 
fafa — $ ——$ 4 tt ttt Total wheel base ...  ... 11,,1$,, 13,, 14,, 


The speed of the gases, after ing the firebridge| In the boiler I have designed there is no obstruction ee eet Sees 84sq.ft. 125sq. ft. 
26 


en. will be much reduced in the larger cross-section | in the space between frames. The design allows straight Heating surface of tubes ... 1426 
oft “a * 


he combustion chamber; they will, therefore, let drop | frames, does away with any castings under the platform, : 392 
all cinders, ashes, and other heavier parts which will then and permits the application of long horizontal stiffening Eigen he sell a 1 sl er im 
collect in the ashpit, from whence they can be cleaned by | plates at the rear end of the engine, which are especially ” numer of "186 / 
a simple mechanism. ’ | necessary in outside cylinder Tr. “ ‘ edie helween 8 in. Sin. 
The combustion gases enter the tubes almost without} The express engine has the following principal dimen- Length tween tubeplates 14ft. 102in. 10ft. 2in. 
any residuum, leave them clean on the inside, and do not | sions (Figs. 1 to oy: ; : Area of firegrate 16} sq. ft. 204 sq. ft. 
uce the evaporative power. Even the smokebox re- | Diameter of cylinders... ... ... 17 in. Contents of one cylinder ve  * 611Bc.in. 61idc.in. 
mains clean, and no sparks can be thrown out of the) Piston stroke ... _... os ar sg. Proportion of contents of cylin- 
chimney. : ’ Diameter of driving wheels ... .. 6 ft. 7 in. der in c. in. to heating surface 1: 0.247 1: 0.227 
The ashpit is combined with a mud collector, which | ‘ » leadin sae ne RL PS Proportion of direct to indirect 
allows by its elasticity the different expansions of the Adhesive weight of engine ... _.... 284 tons heating surface 1:18 1:111 
inside and outside firebox, and keeps the corrugated tube Total weight of engine loaded ssp Ae he Proportion of grate aunfece 
in its relative position to the boiler. . ? e a boilerempty _... 7 sees. heating surface. 1:91.5 1:67.9 
In comparing the old square firebox with this round) —— Distance between centresofcylinders 1 ft. 11 in. Proportion of outside tube dia- 
one, it will be seen that in the former the gases, in leaving | Wheel base from centre of truck to meter to length between tube- 
the coal, continually pass through the same cross-sectional | centre of hind axle ... sd ... 19 ft. Oin. plates 1:95 1:67.4 
area till the tubeplate is reached, and therefore will leave | Heating surface of firebox and com- Proportion “of centres of cylin- — 
a good deal of the ashes in the tubes, the other part in | bustion chamber _... on ... 109 sq. ft. ders to wheel base 1:167 1:1.97 
the smokebox, while the remainder passes through the Heating surface of tubes coe ‘% Proportion of piston stvoke to 
chimney. ' 7 Total heating surface... =... ... 1117s, driving wheel diameter... 1:211 1:21 
The commonly used firebrick arch hasthis disadvantage, Tubes, outside diameter +00) Steam pressure per squareinch 142]b. 170 lb, 
that if any repairs at the tubes or tubeplate are to » numberof _... ee .. 218 Tractive force of engine... .. 13.777 16.493 
made, the arch must be taken away, but this round firebox Ks y ones elweett... «co, EB Necessary coefficient of friction 1 r{ < ane CT 7 
affords an entrance into the combustion chamber through Length between tubeplates ... ... 10 ft, 0 in. isi. ; Seta 
the ashpit, so that any repairs can easily be done. Area of fire grate sey -ipaen _- stig NO This boiler system is by its simplicity not only of great 
The air for combustion enters the firebox partly Contents of onecylinder ...... 5901 cub. in. | advantage for locomotives but also for nk ome 
through the firedoor casting and partly through the lower Proportion of contents of cylinder in stationary boilers, high-pressure marine bo lin A 
part of the firebridge, so that from above and below hot cub. in. to heating surfaceinsq.ft. 1to 0,189 cially for torpedo boats—for portable and semi-portable 
air is entering and mixing itself with the gases. Proportion of direct to indirect heat- engines, &c. ; . ; fics 
© firebox carriers, with expansion angle irons, some- ing surface ae ea 3 ie Se n example of stationary boilers is shown in Figs. 10, 
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11, and 12. The hot air is entering through the firebridge 
all round into the combustion chamber. At the lowest 
art of the boiler is a mud collector ; at the back end the 
iler is, in the usual way, supported by a casting, but at 
the front end it can move while expanding, on a swivelling 
support. The principal dimensions are : 


Total length without smokebox 
Largest inside diameter es he a eet 
Outside diameter of corrugated flue 6,, 0 ,, 
Heating surface of firebox and com- 


26 ft. Thin. 


bustion chamber __... rp ; 235 sq. ft. 
Heating surface of tubes... Po: || 
Total heating surface ... es os OOB. 6 
Tubes, outside diameter ss a 2} in. 

»» number of o cae see 412 

+» Space between ... ies ‘a fin. 
Length between tubeplates ... - 10 ft. 
Area of firegrate a: eA ab 48 sq. ft. 
Steam pressure per squareinch ... 160 lb. 
Proportion of direct to indirect heat- 

ing surface... me gb Ste 1: 10.3 
Proportion of grate surface to heat- 

ing surface 1: 55.4 


Proportion of outside tube diameter 
to length between tubeplates 1: 53.3 

For supporting the corrugated flue and keeping it con- 
stantly in its position, two swing links are fastened to 
the flange of the firebox tubeplate and to the boiler shell, 
which allow a longitudinal movement caused by expan- 
sion but do not allow a vertical or horizontal motion of 
the flue, as shownin the cross-section Fig. 12. 

Figs. 13 and 14 show a torpedo boat boiler for about 
600 indicated horse-power. 

Here the steam collects in the middle of the length of 
the boiler, so that even in rough weather the water moves 
but little in it, and there is no fear that the cylinders will 
get water instead of steam, or that the hind part of firebox 
wil! be bare of water. 

A great fault of the customary torpedo boat boilers of the 
locomotive type is, that they hold too little water and are 
not able, in case of necessity, to fulfil some extra demand. 
In this boiler there is plenty of water stored up on the right 
and left of the tubes or flue, and with this plenty of 
accumulated work. 

The bottom line of this boiler is sloping down to the 
back end, where at the lowest and coldest part is placed a 
blow-off cock, shown in Fig. 14. 

This cock is placed somewhat to the side and its suction 
pipe is bent towards the middle of the boiler, so that in 
working, it takes the water away from the bottom and at 
the same time it produces a motion of the water from the 
right to the left and even acomplete revolving motion in 
the lowest part of the hind end of boiler, which continues 
through the whole boiler. 

This is also a very important point ; when the fire is 
lighted, steam begins to form from the upper part of the 
water, while the lower part of it is still cold, and the 
boiler in this state leaks on the bottom of the cross-seams 
on account of the unequal expansion. 

As soon as the water is getting warm after lighting the 
fire, this blow-off cock is to be opened for a quarter or 
half a minute, and then one can feel on the outside of the 
bottom plate that the warm water is going to the bottom 
of the boiler. By opening this cock from time to time no 
leakages are to be feared at the boiler bottom. 

About nine years ago I built: some stationary boilers for 
240 1b. pressure for Java (see ENGINEERING, Vol. xxxiv., p. 
209) in arrangement very much like this boiler. I had great 
trouble on account of the different expansion of the plates 
till I applied this arrangement, which worked excellently 
and with the same effect as Weir's hydrokineter, but 
negative not positive. 

In my boiler the cock sucks the cold water away and 
draws the hot water down, but the other injects high 

»ressure steam and drives the cold water to the surface. 
n both cases the effect is a revolving motion of the 
water. ; 

This stayless boiler will have the great advantage over 
the usual ones that it shows neither smoke nor sparks, on 
account of the complete combustion and the inclined 
plates in smokebox, which do the same work as the divi- 
sion plate in the long American smokebox. 

The ashes and cinders which drop through the grate 
move down by themselves on the iodiend plate below the 
Erte, so that no dust is made in the small fireman’s place 

xy drawing out the ashes, 

The ashes which coilect in the combustion chamber are 
drawn out from underneath the grate through a door 
fastened on the upper side and swinging towards the 
grate. 


The principal dimensions of this boiler are : 
Total length oe oe eee a 
Largest inside diameter... ees. Ras ee 
Outside diameter of corrugated flue 4 ,, 8,, 
Heating surface of firebox and com- 


bustion chamber 157 sq. ft. 


Heating surface of tubes... 5, ee sa 
Total heating surface... ve L.. S080: os, 
Tubes, outside diameter... Bs 2 in. 

+» numberof... eee i 269 

+» _ Space between... a <s Zin. 
Length between tubeplates... ... 6 ft. Gin. 
Area of firegrate “tk es me 25 sq. ft. 
Steam pressure per square inch _... 180 Ib. 
Proportion of direct heating surface 

to indirect... hae ob ae: 1:5.9 
Proportion of grate surface to heat- 

ing surface... ast nis ‘te 1: 43.4 
Proportion of outside tube diameter 

to length between tubeplates —... 1:39 


In boilers of my system it is advisable to weld the 





longitudinal seams and to make the tubeplates of soft 
steel. It is a necessity that all cross sections of the 
boiler have a circular section, so that no tensions can 
alter the shape of it. 
Ian, Sir, yours truly, 
Gustav LENTz. 
Late Managing Director of the Hohenzollern 


motive Works. 
Diisseldorf, July 16, 1890. 





TYPE-WRITERS. 
To THE EpitTor or ENGINEERING. 

S1r,—In your last week’s issue you describe ‘‘ an en- 
tirely novel” type-writing machine patented by “Messrs. 
J. W. Maskelyne and Son, the important feature of 
which is the different spacing apportioned to the various 
letters. If you will refer to one of our patents (9425 of 
1889), which is prior to Messrs. Maskelynes’, you will 
there find a description of a simpler and much more 
complete spacing mechanism, and will see that we have 
anticipated the above important feature. Our own 
machine will be in the market early in the new year. 


Faithfully yours, 
December 17, 1890. HiGG1Ns AND JENKINS. 





WATER GAS. 
To THE EprtorR or ENGINEERING. : 

Sir,—The question contained in Mr. Ross's letter in 
your issue of last week as to the disposal of the producer 
gas, made in the process of manufacturing water gas, is a 
a natural one, as it is not generally known that 
(just as blast furnace gas is utilised for heating the air and 
raising steam, and in this way increasing the manufacture 
of iron) so in the case of water gas manufacture, it is pos- 
sible to make use of the producer gas for heating the air 
and steam and thereby increasing the production of pure 
water gas. 

By this means the difficulty of dealing with the large 
proportion of producer gas is completely obviated, and 
after being utilised in the way I have indicated, it is dis- 
charged into the atmosphere as a light white smoke such 
as can be seen every day issuing from any blast furnace. 
It may interest your readers to be reminded that some 
pig-iron makers in this country burn every day more 
than 120,000,000 cubic feet of blast furnace gas, which is 
in reality producer gas. 

In the event of water gas and producer gas being mixed, 
so as to produce a gas similar to that of Ton the cost 
of transmission would be very serious. One cubic foot of 
‘wee gate gas contains only about one-third the units of 

eat contained in the same volume of pure water gas, and 
the weight of one cubic foot of iatenee gas is about 
double the weight of a cubic foot of pure water gas, so that 
the cost of conducting the producer gas a given distance 
is six times as much as the cost of conducting pure water 


gas. 

cgrg: | to the last paragraph in Mr. Ross’s letter, 
the fact that pure water gas eeatie its non-luminous 
flame) can be utilised for melting, re-heating, and raising 
steam, has been ascertained by practical work over a long 
period. It appears that Mr. Ross, like many other gen- 
tlemen of eminence, still has a doubt whether water gas, 
having a non-luminous flame, can impart heat by radia- 
tion, but experience shows that this doubt, based upon 
theory, is not justified by practical results. T have myself 
been for a considerable time engaged in steel works, 
where by the use of pure water gas with a non-luminous 
flame, 150 tons per week (continually over a period of two 
years) of soft steel ingots have been produced in Siemens- 
Martin furnaces. 

In the same works as much as 20 tons of iron and steel 
per shift has been heated in heating furnaces, and the 
gas has also been used with success in the puddling 
process, in the melting crucible, for smiths’ fires, for 
driving engines, and many other purposes. 

Yours faithfully, 
JOSEPH VON LANGER. 

The Von Langer Engineering and Water Gas 

ompany, Limited, 
32, Park-row, Leeds, December 16, 1890. 








SUBMARINE MINES. 
To THE Epritor oF ENGINEERING. 

S1r,—With reference to Major Clarke’s letter of 6th, 
published by you on 12th inst., heis not correct in calling 
me the “champion” of “our system” of submarine 
mining. res 

He misquotes both his own papers and my critique con- 
cerning the Thames defences. 

He proposes an unreasonable experiment in a waterway 
as « too crowded and obstructed naturally, and appears 
to forget how difficult it is even toobtain a small tract of 
country for autumn manceuvres. 

If he will examine the War Office and Admiralty 
Reports of Special Committees on Torpedoes and Sub- 
marine Mines in 1870-1876, he will find where naval men, 
specially selected by the Admiralty, recorded their opi- 
nions on these subjects, and more recent naval opinions 
were quoted in the last critique you published, viz., those 
of Admirals Colomb and Wayne, and Captain Cleveland 
and Lieutenant Bradford, 

Major Clarke complains that I called his papers lec- 
tures. Certainly there is nothing on the face of them to 
prevent this error. How this could ‘prejudice your 
readers” is not evident. 

General Abbott’s paper was published in the Royal 
Engineer Journal of 1st October last, which can be pur- 
chased of Mackay and Co., 176, High-street, Chatham, 
and is therefore acccessible to the public. 

Major Clarke, in conclusion, now states that he regards 





submarine mines as ‘‘useful allies under certain circum- 
stances.” In seg! ennged he likened them to the em- 
peror’s clothes in Hans Anderson’s tale. If this change 
of opinion be due in any way to my critique, which you, 
Sir, have been good enough to publish, I am content, 
And your obedient servant, 
J. T. BucKNILL, 





LUBRICATING SHAFTING. 
To THE Eprror OF ENGINEERING. 

S1r,—In your issue of September 26, page 377, there is 
a sketch of a new style of roller bearing by Lister, of 
Keighley, from which remarkably good results are 
claimed. Will you permit me to draw your attention to 
a system I use here, which can be adopted on ordinar 
bearings so long as the brasses of the bearings fit the shaft 
well? The lubricator is a plain cylindrical vessel, with 
plunger attached, screwed to § in. iron bolt thread, and 
through the stem is a small hole for the lubricant to pass 
through, ; in. or 4in. indiameter. The grease employed, 
which is of the consistency of soft soap, is made at Joadja 
Creek, 90 miles or so from Sydney, New South Wales, 
and comes as a by-product of kerosene shale. The cost is 
under 6d. per pound here, and I may state that the amount 
of grease used on a 2} in. shaft of a 25,000 ft. exhauster 
running night and day for six months, was such as would 
lower the plunger in a 18 in. lubricator barely 4 in. 
Attention therefore is nil, and the cost of lubricant infi- 
nitesimal. Iuse the lubricant entirely on the shafting 
here and on loose pulleys, a with the usual drip- 
cups, &c., when oil is used. The same grease is used on 
a stone-crushing plant on 4-in. countershafting running 
aa revolutions per minute, and in a local roller flour 
mill. 

The simplicity of the arrangement is its chief recom- 
mendation, and provided the bearings fit well can be 
applied without much expense, and will work without in 
the slightest degree demanding any increase in the tem- 
perature of the shafting. 

It is known that there are patent greases which sell at 
1s. 3d. and 1s. 6d. per pound, but the saving of such must 
be wonderful to make any user of the cheaper article 
change the lubricant. 

Thanking you in a, 

ours faithfully, 
T. S. CLemensHaw, Assoc. M. Inst. C.E. 

Launceston, Tasmania, November 10, 1890. 





PRESSURE GAUGES FOR GASES STORED 
UNDER HIGH PRESSURES, 
To THE EpIToR OF ENGINEERING. 

Srr,—Permit me to give publicity to the fact, through 
the medium of your journal, that the pressure gauge 
which formed the subject of the recent action of Dyson 
v. Brin’s Oxygen Company was not manufactured by 
the firm with which I amconnected. At the same time, 
I may be permitted to offer a few comments on this case, 
which presents features of considerable importance and 
interest to all engaged in industrial pursuits. The circum- 
stances of the case are shortly as follows : 

Mr. Dyson, a lecturer, uses the oxy-hydrogen lantern 
to illustrate lectures, and for some time he used gas sup- 
plied by Brin’s Oxygen Company, compressed in steel 
cylinders at a pressure of 120 atmospheres. They also 
— him with a gauge for ascertaining the pressure 
of the gas in the bottles, and when the gauge was put into 
use for the first time, it exploded, causing serious injury 
to the face of the — who lost the sight of one eye 
by the accident, e jury found that the gauge was unfit 
for the purpose for which it was supplied, and that there 
was negligence on the part of the defendants. 

An examination of the exploded gauge, and the evi- 
dence produced at the trial, reveals the fact that there 
are makes of pressure gauges offered for sale—even by 
firms of the highest standing—which are so made 
as to constitute an absolute public danger. In this 
case a tube } in. in diameter, and made of solid drawn 
steel, was employed. No attempt had been made to 
flatten the tu 
sensitiveness the tube was turned down until the thick- 
ness in some places barely exceeded yy in., and this the 
makers considered sufficient for a gauge to stand 120 
atmospheres or 1800 lb. per square inch working pressure 
of oxygen gas. Perfectly distinct marks of the turning 
tool were left on the outside of the tube, and the tube was 
bent in an extremely irregular fashion, various crimps or 
corrugations being formed in the bending operation. The 
makers themselves stated, under oath, that they had 
tested the gauge up to 220 atmospheres, and as it did not 
burst at this pressure they considered it fit for a gauge 

uated to 180 atmospheres and to be used for a work- 
Ing pressure of 120 atmospheres. Subsequently when the 
dial was put in, they pressed the gauge up to 180 
atmospheres, and finding when they released the pressure 
that the tube had given way, they put on the pressure 
again, and this operation was repeated six or seven times 
until the ‘set had been taken out;” in other words, although 
the tube had given the clearest possible proof of having 
been stretched beyond its real limit of strength, the 

ed it and sold the gauge as fit for the purpose named. 
Whe snakes? foreman stated that the inequalities in the 
thickness of the tube, and the indentations and crimps in 
the tube, were no detriment, and however untit the tube 
might appear, he would have no hesitation in passing it, 
prac | only it did not burst at 220 atmospheres. The 
result is what might have been expected, and one can only 
marvel that considering the number of these gauges, 
which must have been turned out under the system, there 
should not have been similar accidents before. Negligence 
of this nature cannot be stamped out by Act of Parliament, 
but it is to be hoped that the experience of this case will 


as usual, and to obtain the required ° 
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sound a note of warning to all whoare in the habit of using 
pressure gauges for this class of work. In ordinary engi- 
neering practice, the bursting of gauge tubes, after being 
in use for many years, is not a very rare occurrence, how- 
ever conscientiously the instrument may have been origi- 
nally made, but in all ordinary applications the ~ 
done thereby is limited to the value of the gauge itself. 
In the use, however, of these instruments for gases under 
such enormous pressure, a decided danger is incurred, 
because the bursting of the tube will result in an accumu- 
lation in the gauge case of a pressure which is sufficient 
to lead to a very disastrous explosion. The most scrupu- 
lous care pte therefore be exercised in using gauges for 
this class of work, in order to insure absolute immunity, 
and, however well made, the instruments should be 
subjected to periodic examinations by a competent 
maker, for it is well established that however care- 
fully made in the first instance, a gauge tube may 
give way in course of time, owing to the disinte- 
gration of the molecules of the material under frequent 
stress, and because flaws in the material, which at first 
remain undetected, may extend in time and seriously 
endanger the strength of the tube. It is, of course, 
impossible to test a gauge to anything approaching the 
bursting pressure, as this would injure the tube, but for- 
tunately the limit of elasticity—which can be determined 
experimentally with comparative ease—gives a very fair 
fake of the condition of a tube, and if this limit 1s not 
reached when the gauge is pressed to twice the maximum 
working pressure it may be accepted as reasonably fit for 
use. Another source of danger in the use of these gauges, 
to which attention may be appropriately drawn in this 
connection, consists in the liability of chemical explosion 
where the same gauge is used both for the hydrogen and 
oxygen cylinders, for it is found that when the pressure is 
turned on suddenly the heat generated is sufficient to 
ignite a mixture of these gases, and more especially in the 
presence of oil, explosions are known to have resulted. 
The best safeguard against this consists in using perfectly 
distinct gauges for the two classes of cylinders, and in 
carefully cleansing the gauge tube of oil which may have 
been inadvertently left inside by the manufacturer when 
testing. 

Another way of combating this danger consists in the 
use of an arrangement for checking the sudden admission 
of gas to the gauge, such as sold by the Manchester 
Oxygen Company. If these points are carefully attended 
to there need be no anxiety in using pressure gauges in 
connection with these bottles, and it is to be ho that 
the extension of this really excellent plan of storing 
oxygen gas under Brin’s patents will not be checked by 
the circumstances of this most unfortunate accident. 

Asking your pardon for trespassing upon your space 
to this extent, 

I remain, Sir, yours truly, 

December 17, 1890. O. F. BuvENBERG. 








STEEL TYRES. 
To THE EprtorR or ENGINEERING. 

S1r,—In your issue of October 31, 1890, you publish a 
letter from Messrs. P. ‘R. Jackson and Co. in relation to 
the ‘‘Munton Process of Manufacturing Steel Tyres.” 
Coming from a concern which has been for some time 
engaged in the manufacture of machinery for use in 
making tyres, and whose experience has been sufficient to 
qualify them to judge accurately of advances in this art, 
I was somewhat surprised after the elaborate explanation 
of my process given in your journal that Messrs. P. R. 
Jackson and Co. should so misunderstand my process. 
For their benefit, and for the benefit of any other of your 
readers who may have innocently fallen into the same 
errors, I desire to make this brief reply. 

I omit all discussion of the question raised by Messrs. 
Jackson as to the novelty of several features of my process. 
It is sufficient to say that our mill is the only one in the 
world in which those features are in practical and success- 
ful operation. 

en Messrs. Jackson and Co. state that the small 
difference there is between the diameter of a bloom that 
will admit a roll inside it, and the diameter of the finished 
tyre, necessarily limits the quantity of work that can be 
put upon the steel by rolls, they overlook one of the most 
important features of my process ; namely, the edging in 
and — back features. It is absolutely the fact that 
in our mill any amount of work and densification can be 
ay upon the tyres entirely without hammering, and this 
y the edging in and rolling back. For example, I can 
roll a bloom out to 4 ft. in diameter, and then roll it back 
to two; orI can roll it until the tyre is cold, without 
changing its size, except in so far as the mere densification 
would result in lessening its cross-section. Again it is 
absolutely true that when manipulated under my process 
and in my mill, the ingot cast with a central openin 
large enough to form four tyres, and with the cut off, 
geese better tyres than can be made in the old manner 
y casting single ingots and punching out the core, 
because my tyres so made are absolutely free from im- 
purities. Again it is a positive fact, not open at all to con- 
jecture, that the tyres, locomotive as well as car wheel 
come from our mill absolutely without fins or ragged 
edges, and in a finished condition ready for shipment, of 
perfect contour, and of such exact size that they do not 
require turning. 
acts are very stubborn things, and I rest confident 
that the results we have attained will speak for them- 
selves ; that the railroads who have used our tyres for 
years will testify to their merits, and that the eminent 
gentlemen of the British and German institutes who 
visited our mill and saw the machinery and process in 
actual operation will verify what I have stated. And I 
will add that I believe when Messrs. P. R. Jackson and 





Co. have fully investigated the matter they will be ready 
to testify, as all others have, to the importance and value 
of these improvements in the art. 
Very respectfully, 
Chicago, December 3, 1890. James MunrTon. 





SPEED TRIALS OF H.M.S. ‘‘ BELLONA.” 
To THE EpitTor oF ENGINEERING. 

Str,—You have recently published very complete and 
interesting drawings of the boilers and machinery of 
H.M.S. Barham and Bellona. 

On November 28 you gave certain particulars of the 
8 trialof the Bellona made at themouth of the Tyne on 
the 15th inst. These appear to show that the mean speed 
for six hours, with 3557 indicated horse-power, was 19.46 
knots. The estimated speed given in this year’s Navy 
Estimates for 6000 horse-power is only 194 knots. It is 
also stated that the maximum horse-power indicated was 
4200, and that the speed was then ss knots. These 
figures are hard to reconcile ; and I should like to ask, as 
the information is not given, what was the draught of 
water and displacement during the trial, and how were 
the speeds recorded. 

The speeds given for the low power of 3557 horses caused 
me to look out for the report of the forced draught 
trials when 6000 horse-power was to be indicated. 
This is not intended to be made, however, at least I 
understand that to be so from your account in ENGINEER- 
ING of last week, where it is stated that the trial with 
natural draught (presumably the one above referred to) 
was so satisfactory that the machinery and the ship have 
been accepted by the Admiralty without further trials. 

What I should be glad to know is, did the vessel steam 
194 knots with 40 per cent. less power than was estimated, 
and are the speeds given in your article of November 28, 
official and reliable. It would also be useful to know 
whether the boilers, of which you give drawings, stood the 
natural draught trials without any straining and leakage. 

I am, Sir, yours very faithfully, 
ENGINEER. 





MISCELLANEA. 
THE output of gold at the Witwatersrand Mines, South 
Africa, for the month of November, was 46,795 oz. 


The New Railway Extension connecting the Orange 
Free State with the Cape system of railways was opened 
to traffic last Wednesday. 


““The League for the Defence of the Commerce of Bor- 
deaux, the Gironde, and the South-West of France,” has 
published a manifesto in favour of free trade. 


The town councils of Darwen and Bridgewater and the 
local board of Sherborne propose to found technical classes 
under the Technical Instruction Act of last session. 


The Directors of the Naval Construction and Arma- 
ments Company, at Barrow, have resolved to pay an 
interim divided on the half-year ending the 31st inst., 
at the rate of 8 per cent. per annum. 


The Otis Steel Mills, of Pittsburg, have been closed for 
some little time past in order to make alterations in the 
furnaces, which have been burning natural gas, to adapt 
them for the use of coal again. 


The announcement is made that an agreement extend- 
ing the period within which the Panama Canal is to be 
completed has been signed by the Colombian Government 
and a representative of the liquidators of the Panama 
Canal Company. 


The gross receipts of the 23 principal railways in the 
United Kingdom for the week ending December 7, 
amounted, on 16,2354 miles, to 1,270,065/., and for the 
corresponding peri of 1889, on 16,1384 miles, to 
1,261,226/., an increase of 97 miles, or 0.6 per cent., and 
an increase of 8839/., or 0.7 per cent. 


A large dam is to be built across the Colorado River at 
Austin, Texas. It will be 1150 ft. long and 60 ft. high 
from foundation tocrest. In this way an artificial lake 
30 miles long will be made. The object of this structure 
will be to furnish water for the city and also for power 
purposes. 

The sewage works at Erdington, near Birmingham, 
have just been completed at a cost of 4039/. 11s. 7d. The 
sewage is conveyed by pipe sewers into the Birmingham 
system, and is thence conveyed to the a sewage 
farm. The engineer to the works was Mr. W. H. Rad- 
ford, C.E., of Nottingham, and the contractor was Mr. 
G. Law, of Kidderminster. 


The staff of the Technical College, Finsbury, have pre- 
sented to Professor William Robinson, their late col. 
league, on the occasion of his appointment to the Profes 
sorship of Engineering at University College, Notting- 
ham, a handsome and massive dining-room clock, having 
the arms of the City and Guilds of London Institute 
engraved on it, along with an appropriate inscription. 

The Admiralty have informed the dookyard authorities 
at Sheerness that if the new third-class cruiser Barra- 
couta, 6, attains the stipulated horse-power under natural 
draught on a trial of eight hours’ duration, her machinery 
will be aecepted from the contractors without being sub- 
jected to a trial under forced draught. Air pressure to 
the extent of 4 in. may be used at her natural draught 
trial. The contract stipulated for 1900 horse-power under 
natural draught, and 3000 horse-power under forced 
draught. The boilers of the Barracouta are being fitted 
with additional stay tubes, 


According to statistics in the Schweizerische Bauzeitu 
there were at the close of the past year 351 electric instal- 





lations, with 408 dynamos, at work inSwitzerland. Current 
was supplied to 51,555 incandescent lamps of various 
candle-power, and to 845 arc lamps. Of the total number of 
plants only four employ alternating currents. Just over 
50 per cent. of the ot are driven by hydraulic motors, 
and of the remainder 39.3 per cent. are driven by steam 
engines and 9.1 per cent. by gas engines. In four cases 
electromotors are employed. In addition to the above 
there are 24 power transmission plants, the size varying 
from two up to 280 effective horse-power. 


A new bridge over the river Wear, at Penshaw, Staithes, 
near Sunderland, is now rapidly approaching completion, 
and will shortly be opened to traffic. The bridge is 
155 ft. long, and consists of iron bow girders carried on 
ashlar abutments. These abutments are supported on 
beds of concrete, laid on pitch pine piling which extends 
to a depth of 50 ft. vt the level of the river bed. 
Messrs. Head, Wrightson, and Co., of Stockton-on-Tees, 
were the contractors for the ironwork, and Mr. D. Balfour, 
M.I1.C.E., F.G.S., of St. Nicholas-buildings, Newcastle- 
on-Tyne, supplied the designs and superintended the con- 
struction. The same gentleman has, we are informed, 
supplied the designs for new sewage disposal works at 
Knaresborough. 


The Thunderer, which has been re-engined on the 
triple-expansion principle by Messrs. Maudslay, Sons, 
and Field, is also to be fitted with newer and lighter 
guns. The original armament of the vessel consisted of 
two 38 and two 35-ton muzzle-loading guns. The new 
guns are breechloaders of 10 in. calibre and 26 ft. lon 
and weigh 29 tons. Their projectiles weigh 500 Ib. an 
the full powder oes is 250lb. At a range of 1000 
yards the new guns will be capable of piercing 21 in. of 
wrought iron. In deference to the strongly expressed 
opinion of many naval officers the new guns will be 
adapted for working by hand. Similar guns are to 
fitted on the Devastation and the two new armour-clads, 
Barfleur and Centurion, now building. 


A committee, consisting of the directors of the Man- 
chester Chamber of Commerce and of the members of the 
Manchester and Salford Trades Council, which has been 
engaged in preparing a scheme designed to prevent or 
lessen the evils arising out of labour » onal as estab- 
lished a body to be called the Manchester Joint Board of 
Conciliation. The Board proposes to appoint arbitrators 
in disputes which may arise, and anticipates that it will 
find a greater disposition to submit the question to its 
judgment and friendly advice, if its action be confined to 
an effort at conciliation, without attempting to obtain a 
result which shall be final. Any trade can make applica- 
tion for the services of the Board. This consists of six 
members of the Chamber, and six members of the Trades 
Council, including the presidents of both bodies. 


The following Table gives particulars of some of the 
heaviest engines in use on British and Irish lines : 














| 
Length. | Maximum 
Railway. Buffer to | Weight. | Weight 
Buffer. | on Axle. 
Lancashire and York- ft. tons | tons 
shire... dea ees ae 56.7 | 17.5 
Metropolitan _... ae 31.8 46.6 18.6 
South-Eastern ... eel = 46.3 15.8 
Great North of Scot- 
land... ai Ae 35.7 | 13.5 
Waterford and Lime- 
rick... ae | 27.0 38.5 | 13.0 





Such serious defects have been discovered in the 
French steel cruiser Forbin that the Department has 
ordered her to be taken into the repairing docks. Her 
machinery has been found to be so badly constructed that 
several months must elapse before the necessary repairs 
can be effected. Another case of defective building is 
also engaging the attention of the authorities. The iron- 
clad Requin was recently dry-docked to have her bottom 
cleaned, and the hull was discovered to be in a most 
unsatisfactory condition, necessitating considerable 
repairs. A great many rivets were so ly fixed that 
several of the plates did not join properly and one of the 
forward compartments was full of water. The Forbin 
was built at hefort and launched in 1888, and is of the 
class known as partial deck-protected cruisers. The 
Requin, which was launched at Bordeaux in 1885, is a 
barbette ship of over 7000 tons displacement. 


The fourth meeting of the present session of the Liver- 
pool Engineering Society was held at the Royal Institu- 
tion, Colquitt-street, on Wednesday evening, Decem- 
ber 10, the President, Mr. Ferdinand Hudleston, Assoc. 
M. Inst. C.E., being in the chair. After the usual routine 
business, Mr. Thomas L, Miller, Assoc. M.Inst. C.E., 
described a refrigerating apparatus which had been 
adopted under peculiar circumstances for the preserva- 
tion of provisions at some gold mines in Peru. The 
construction of the apparatus and the manner in which 
it was worked quebel considerable discussion among the 
members present. Mr. Miller also brought before the 
notice of the meeting a proposed system for the measure- 
ment of the elongation of test samples, and gave statistics 
of a number of tests which had been made in connection 
with this proposed system, illustrating his remarks by 
hiackheendl: diagrams. At the close of the week the Presi- 
dent announced that the annual dinner of the society 
would be held at the Adelphi Hotel on January 14, 1891, 
and that an excursion would take place on January 21, 
1891, to the Liverpool Electric Supply Works, and in the 
evening of that day Mr. A. B. Holmes would read a paper 
at the Royal Institution dealing with these works, 
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THE TELEPHONE MONOPOLY. 

THE interest felt by the public in the cessation 
of the present telephone monopoly found expres- 
sion in a question asked last week in the House of 
Commons. Dr. Cameron inquired of the Post- 
master-General if he would make known his de- 
cision as to applications for licenses submitted to 
the Post Office by proposed competitors desiring 
to introduce loud speaking and long distance tele- 
phones, and other forms of improved instruments, 
He was told that the decision would be shortly 
announced, and so for the present the matter 
remains in abeyance. The reason of the activity 
which just now prevails in telephonic affairs lies 
in the expiration on the 12th instant of the Graham- 
Bell patent for the electro-magnetic telephone 
receiver. This patent is some six months older 
than that granted to Edison for his carbon trans- 
mitters, which will not expire until July 30, 1891. 
After that date there will be no longer any 
master patent relating to telephonic affairs in force 
in this country, and any one will be free to devise 
and manufacture apparatus for the transmission of 
the human voice, provided he does not infringe the 
numerous more recent patents taken out for matters 
of detail. As six months is only a short time 
in which to institute exchanges, those who have 
such enterprises in contemplation are naturally 
anxious to learn what line of action the Post Office 
intend to take. The profits made by the National 
Telephone Company are so good, and the spirit 
of competition so keen, that the present company 
cannot hope to be left in undisturbed possession 
of the ground. Their would-be rivals have, 
however, to obtain a license from the Postmaster- 
General before they can commence operations, it 
having been ruled that an exchange system is an 
infringement of the Government monopoly in tele- 
graphs. 

It cannot be doubted that, unless the Govern- 
ment intend to enter into the telephonic businesses 
themselves, they will issue licenses to all persons 
that can give proof of their capacity, financial and 
otherwise, to carry out an exchange system. The 
existing procedure with regard to railway, gas, and 
water undertakings does not apply to this case. In 
the two latter, monopolies are granted because 
it has been found that the inconveniences of free 
competition outweigh the advantages, and that it is 
quite possible to exact guarantees in respect of 
price and quality that afford a very fair measure of 
protection to the consumer. In regard to railways, 
it is felt that the power of compulsory purchase 
which they possess, ought not to be given unless a 
distinct advantage can be gained to the public, and 
consequently Parliament does not favour the con- 
struction of competing lines in districts already 
provided with railways. In the case of telephones 
the construction of competing exchange systems 
will not interfere in the same way with the rights 





to try to blink the fact. The Government have 
allowed the opportunity of buying it up to pass, and 
for the next seven years this will not recur. The 
monopoly conferred by the Patent Law has almost 
expired, and, we are now on the eve of a period of 
easier rates, and, we hope, better service. The 
various companies, now merged into the National 
Company, commenced with a heavy capital of which 
much was sunk in the purchase of patents, and they 
had only a limited time in which to recoup them- 
selves. Consequently their great object was to ex- 
tend their businesses and cover the entire country, 
so that at the end of their period it should be 
useless for any one else to try to compete with 
them. They are now in a very strong position, 
and can take as their motto Beati possidentes. But 
their method of doing business has been most 
irritating to their subscribers, and in many 
places, particularly in London, these would transfer 
soe! ves in shoals to a company providing a 
better service, were it not for the inconvenience of 
being attached to a system that does not include 
everybody. We understand that serious efforts are 
being made to improve matters, and it is rumoured 
that complete metallic circuits are to be erected in 
London, with the cessation of much of the induc- 
tion which now fills the telephone with confused 
voices and noises. This change will mean the 
doubling of existing wires, and in view of this 
it is worth while considering if the telephone 
companies should not be given the right to break 
the streets, subject to the control of the Board 
of Trade. The reduction of rates which has 
already begun in Sheffield and other towns, will 
cause a rapid extension of the system, and an in- 
crease of the present annoyances, unless better 
methods be followed. The companies have already 
asked for this power, and it seems to be the best 
way of improving the present muddle. No doubt 
we should all grumble at finding the roads and the 
pavements again cut up, but life in cities is made 
up of annoyances, and to turn off the pavement 
occasionally is decidedly preferable to being cut 
across the face by a falling wire. The telephone 
system of Newcastle is underground, and gives 
very good results, possibly better than in any other 
town in the country. 

A speech made in the House last autumn, and 
the delay that has taken place in replying to the 
application for licenses, lend probability to the 
idea that the Government are thinking of entering 
into the telephonic business themselves. If they 
do that they will certainly refuse to issue any more 
licenses, for it would be absurd to raise up com- 
petitors to an undertaking to be carried out with 
public funds, and of which the legal monopoly is 
vested in the Postmaster-General. It was antici- 
pated that the National Company would have been 
bought up, but the Postmaster-General referred 
to the expiration of their patents in a way that 
suggested that he Pie to try the effect of 
a little competition upon them before he broached 
the subject of purchase. If he should really 
contemplate a rival undertaking he will cer- 
tainly start with some important advantages, 
T’o begin with. he will have the accumulated exnve- 
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THE TELEPHONE MONOPOLY. 

THE interest felt by the public in the cessation 
of the present telephone monopoly found expres- 
sion in a question asked last week in the House of 
Commons. Dr. Cameron inquired of the Post- 
master-General if he would make known his de- 
cision as to applications for licenses submitted to 
the Post Office by proposed competitors desiring 
to introduce loud speaking and long distance tele- 
phones, and other forms of improved instruments. 
He was told that the decision would be shortly 
announced, and so for the present the matter 
remains in abeyance. The reason of the activity 
which just now prevails in telephonic affairs lies 
in the expiration on the 12th instant of the Graham- 
Bell patent for the electro-magnetic telephone 
receiver. This patent is some six months older 
than that granted to Edison for his carbon trans- 
mitters, which will not expire until July 30, 1891. 
After that date there will be no longer any 
master patent relating to telephonic affairs in force 
in this country, and any one will be free to devise 
and manufacture apparatus for the transmission of 
the human voice, provided he does not infringe the 
numerous more recent patents taken out for matters 
of detail. As six months is only a short time 
in which to institute exchanges, those who have 
such enterprises in contemplation are naturally 
anxious to learn what line of action the Post Office 
intend to take. The profits made by the National 
Telephone Company are so good, and the spirit 
of competition so keen, that the present company 
cannot hope to be left in undisturbed possession 
of the ground. Their would-be rivals have, 
however, to obtain a license from the Postmaster- 
General before they can commence operations, it 
having been ruled that an exchange system is an 
infringement of the Government monopoly in tele- 
graphs. 

It cannot be doubted that, unless the Govern- 
ment intend to enter into the telephonic businesses 
themselves, they will issue licenses to all persons 
that can give proof of their capacity, financial and 
otherwise, to carry out an exchange system. The 
existing procedure with regard to railway, gas, and 
water undertakings does not apply to this case. In 
the two latter, monopolies are granted because 
it has been found that the inconveniences of free 
competition outweigh the advantages, and that it is 
quite possible to exact guarantees in respect of 
price and quality that afford a very fair measure of 
protection to the consumer. In regard to railways, 
it is felt that the power of compulsory purchase 
which they possess, ought not to be given unless a 
distinct advantage can be gained to the public, and 
consequently Parliament does not favour the con- 
struction of competing lines in districts already 
provided with railways. In the case of telephones 
the construction of competing exchange systems 
will not interfere in the same way with the rights 
or comforts of the townspeople. It will naturally 
be very annoying for the subscribers to find that 
the persons with whom they desire to converse are 
not on their particular system, but that is a private 
matter, and in the end the fittest will survive. 
Hither one exchange will absorb all the others, or 
else people having interests in common will collect 
on to one system. 

But although it would be improper for the 
Government to interfere to protect the existing 


pas | company from competition, it might very well take 
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advantage of the occasion to impose terms regulating 
the erection and care of overhead wires. It has 
already framed rules of the greatest stringency for 
the guidance of electric light companies, and there 
is no reason why it should not show its solicitude 
for the safety of another portion of the public. 
The tangle in the sky is a constant menace to the 
pedestrian, and will grow more and more dan- 
gerous if a keen competition should be established 
between rival telephonic companies. When rates 
begin to be cut we shall find thinner wires, lighter 


7| poles, and flimsier attachments employed, and the 


evil results of a gale or a snowstorm will be in- 
creased. It isin the power of the Post Office to 
prevent all this, and to secure that all future 
extensions shall be properly erected and efficiently 
maintained. 

The telephone has come to stay, and it is useless 





to try to blink the fact. The Government have 
allowed the opportunity of buying it up to pass, and 
for the next seven years this will not recur. The 
monopoly conferred by the Patent Law has almost 
expired, and, we are now on the eve of a period of 
easier rates, and, we hope, better service. The 
various companies, now merged into the National 
Company, commenced with a heavy capital of which 
much was sunk in the purchase of patents, and they 
had only a limited time in which to recoup them- 
selves. Consequently their great object was to ex- 
tend their businesses and cover the entire country, 
so that at the end of their period it should be 
useless for any one else to try to compete with 
them. They are now in a very strong position, 
and can take as their motto Beati possidentes. But 
their method of doing business has been most 
irritating to their subscribers, and in many 
places, particularly in London, these would transfer 
meee ves in shoals to a company providing a 
better service, were it not for the inconvenience of 
being attached to a system that does not include 
everybody. We understand that serious efforts are 
being made to improve matters, and it is rumoured 
that complete metallic circuits are to be erected in 
London, with the cessation of much of the induc- 
tion which now fills the telephone with confused 
voices and noises. This change will mean the 
doubling of existing wires, and in view of this 
it is worth while considering if the telephone 
companies should not be given the right to break 
the streets, subject to the control of the Board 
of Trade. The reduction of rates which has 
already begun in Sheffield and other towns, will 
cause a rapid extension of the system, and an in- 
crease of the present annoyances, unless better 
methods be followed. The companies have already 
asked for this power, and it seems to be the best 
way of improving the present muddle. No doubt 
we should all grumble at finding the roads and the 
pavements again cut up, but life in cities is made 
up of annoyances, and to turn off the pavement 
occasionally is decidedly preferable to being cut 
across the face by a falling wire. The telephone 
system of Newcastle is underground, and gives 
very good results, possibly better than in any other 
town in the country. 

A speech made in the House last autumn, and 
the delay that has taken place in replying to the 
application for licenses, Cad probability to the 
idea that the Government are thinking of entering 
into the telephonic business themselves. If they 
do that they will certainly refuse to issue any more 
licenses, for it would be absurd to raise up com- 
petitors to an undertaking to be carried out with 
public funds, and of which the legal monopoly is 
vested in the Postmaster-General. It was antici- 
pated that the National Company would have been 
bought up, but the Postmaster-General referred 
to the expiration of their patents in a way that 
suggested that he intended to try the effect of 
a little competition upon them before he broached 
the subject of purchase. If he should really 
contemplate a rival undertaking he will cer- 
tainly start with some important advantages, 
To begin with, he will have the accumulated expe- 
rience of the last ten or twelve years, and will 
therefore be able to offer a much better service. 
He can break the streets for laying the wires just 
as he chooses, while the question of way leaves 
overhead would present fewer difficulties to a 
Government department than to a private com- 
pany. Most subscribers, also, would appreciate 
the advantage of a direct connection with the 
telegraph system of the country. At the same 
time there is the initial difficulty to be faced of 
tempting people to leave a widely extended ex- 
change system for one of very limited proportions, 
and this would do much to incline the balance of 
advantages to the side of the National Company. 
It is difficult to decide which of the competitors 
would find the struggle the more expensive. 

The time has come when the Post Office autho- 
rities must definitely decide whether they are going 
to undertake telephonic business or not. If they 
determine to have nothing to do with it they cannot 
refuse to issue licenses to responsible applicants, 
and if, after doing so, they should change their 
minds, or be forced by public opinion to change 
their policy, they will be in the awkward position 
of having to buy up concerns that should never 
have come into existence. It only needs for people 
to feel the inconvenience and confusion that may 
easily follow the institution of rival exchanges, for 
an overwhelming demand to be made for the 
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Government to take over the entire service. They 
will then have to purchase disconnected systems, 
operated on different plans, and will find that a 
great expenditure will be needed to make the whole 
work together harmoniously. 





ADDITIONS TO THE NAVY IN 1890. 

WueEn Lord George Hamilton comes to present 
to Parliament his next report on the Admiralty 
work during the year, he will have good cause to 
congratulate the Legislature on the splendid pro- 
gress made with the scheme for adding largely to 
the commerce-protecting section of the Navy, a 
progress which, of course, reflects credit on his 
administration, but also exemplifies, and that more 
particularly, the resources of the great private 
shipbuilding concerns throughout the country. 
When, two years ago, the Admiralty formulated a 
project for the immediate expenditure of twenty- 
two millions sterling, in adding to the Navyseventy 
new ships of modern type, there were cynical 
critics who openly predicted that ere such an order 
could be accomplished, science would probably have 
so far advanced in the production or composition 
of some destructive munition of war as to mate- 
rially affect the efliciency of the warships. Without 
in any way disparaging the inventive genius of 
such scientists, we think we may point to the 
work done in the year, now drawing to a close, 
as a contradiction to the critics. 

In the latter half of 1889 the Government placed 
orders for 47 of the 70 vessels, 21 of these being 
ordered from the Royal yards and 26 given out by 
contract to the leading builders in the kingdom. 
The dockyards were favourably situated for the re- 
ception of this work, for the vessels then building 
were nearing completion, and by March of the 
closing year not a single vessel of the old pro- 
gramme remained to be launched. Only one British 
Government vessel remained on the stocks in private 
aye Blenheim at the yard of the Thames 

ron Company, and she was launched in July. The 
Pandora cruisers for the defence of Australasia* 
were being completed, two by Messrs. Thomson, 
Clydebank, and three at Elswick. In the private 
yards generally the firms had, as a rule, extensive 
orders for merchant steamers, and the greater 
credit is therefore due to them for showing even 
more despatch than the Government department in 
the construction of the warships entrusted to them. 

We have said that 70 vessels were included in 
the new programme. These included 8 first-class 
battle-ships of the Royal Sovereign type, 2 second- 
class battle-ships, 8 first-class cruisers of the Hdgar 
type, 26 second-class cruisers, a good proportion of 
them being wood-sheathed and copper-hottomed 
for service abroad; 4 Pandoras and 18 torpedo 
gunboats. The larger vessels were given out 
at once. Four battle-ships of 14,150 tons were 
ordered from the dockyards and four from private 
— two from Palmer's, on the Tyne, one from 

aird, Birkenhead, and one from Thomson, Clyde- 
bank. Two battle-ships of the second-class are 
building in the Royal yards. With these various 
vessels good progress has been made, although 
none have been launched. We described them in 
a previous article,+ so that it is not necessary now 
to enter into the matter further. Of the first-class 
Edgar cruisers of 7350 tons four have been ordered 
in Royal yards and five from private firms: of the 
second - class cruisers of 3400 tons (modified 
Medeas), seven from Government yards, and 
seventeen from private firms; of Pandora cruisers of 
2575 tons four from Government yards, all launched 
now, and none from private yards; of torpedo 
gunboats of 735 tons (Sharpshooters) seven from 
the Royal yards. The apportionment of the work 
was fully gone into in an article in our issue of 
March 21 last,t and on that occasion also the cost 
of the various vessels and engines was given so that 
it is only necessary now to say that to the Tyne 
there went orders for two ironciads, four second- 
class cruisers, and two torpedo gunboats; to the 
Clyde one ironclad, one first-class cruiser, and six 
second-class cruisers ; to the Thames two first-class 
cruisers and two second ; to Barrow three second- 
class cruisers ; to Hull two first-class cruisers ; and 
to the Mersey one ironclad. 

During the current year seven vessels, first and 
second-class cruisers, have been started in the 





* See ENGINEERING, vol. xlviii., page 487. 
+ — vol. xlvii., pages 362 and 373, vol. xlviii., 
f Ibid., vol. xlix., page 360, 





Government yards, and these are included in the 
details of work already ordered, enumerated in pre- 
ceding paragraph. The only vessels of the fleet of 
70 embraced in the new programme, to be given 
out in the Royal establishments, are five small 
cruisers of the second-class and five torpedo gun- 
boats, while the contracts yet to be made with 
private firms are for six torpedo gunboats. These, 
of course, are not included in the figures of orders 
already given. The contracts for these have been 
withheld until the results of the speed trials of the 
vessels of the same class have been completed, so 
that improvements suggested by experience may be 
included. It might have been well had this been 
possible in other cases ; but it was necessary for 
the realisation of the Admiralty desire for early 
delivery to order the larger vessels at once. 

During the year there have been launched from 
the Royal dockyards eight vessels of 22,520 tons 
displacement as against 22 vessels of 36,155 
tons in 1889. There has been a very much larger 
number of British warships launched from private 
yards this year, which increases the aggregate 
additions to the Navy very considerably. From 
such establishments throughout the country there 
were launched eleven vessels of 38,340 tons, as 
compared with nine vessels of rather less than 
16,000 tons in 1889. The number of British war- 
ships launched in three years is, therefore, as 
follows : 


1890... bts 19 vessels of 60,860 tons. 
1889... Son 31 ” 9 ” 
1888... a 17 9 34,550 ,, 


These figures are exclusive of torpedo boats. The 
following shows the output from the various yards, 
and it will be noticed that the order of rotation last 
year is now almost reversed, excepting at Sheerness. 





1890. 1889. 
Government Yards. Vessels. Tons. Vessels. Tons. 
Devonport... oo» 8 32500 3 O36 
Portsmouth ... | 2,575 4 i 
Pembroke ; - 1 2,575 6 6,380 
Chatham aes Ry | 3,400 6 12,675 
Sheerness cs 1,470 3 555 
22,520 22 36,155 
Private Yards. 
Thames Iron Works... 9,000 
Barrow 10,200 


Elswick es 6,910 5 9,195 
Palmer (Tyne) 3 
Hawthorn (Tyne) ... 


Scott (Greenock) ... .. 


8 
1 

Thomson (Clydebank) 3 6,800 2 5,150 
1 


2 1,610 


Totals from all yards 19 60,860 31 52,110 


In addition to these a large number of torpedo 
boats were constructed, including 10 of the second- 
class by Messrs. Yarrow for the Medway reserve. 
These were each fitted with three tubes and one 
machine gun; Mr. J. Samuel White, of Cowes, 
constructed one or two, which on trial indicated 

ood manoeuvring powers. These were engined by 

essrs. Bellis, of Birmingham. The speed on an 
hour’s trial with natural draught was 18.64 knots, 
and with forced draught 21.46 knots. Circles were 
turned to port and starboard in 1? minutes ina 
diameter about two lengths of the craft. The 
dimensions are 209 ft. long, 23 ft. beam, and the 
draught when fully laden is 8 ft.4 in. One note- 
worthy feature is that the vessels can carry 100 tons 
of coal, which enables them to cruise at sea for a 
considerable time. The Admiralty, it may be 
added, have had from Messrs. R. and H. Green a 
steam steel water tank fireboat, engined at Leith, 
and a barge of 345 tons, built by Messrs. Finch, 
Chepstow. 

On the opposite page is a Table compiled from 
Brassey’s ‘* Naval Annual,” giving the principal 
particulars of the warships launched during the 
year. The first group of vessels were constructed 
at the Royal dockyards and the second at private 
establishments. The totals are given in the pre- 
ceding figures. Attention may be directed inci- 
dentally to the fact that for the first time engines 
have been constructed at the Royal yards, the Gos- 
samer and Gleaner having been engined at Sheer- 
ness, and the Phoebe at Devonport. Other engi- 
neering work has since been given out, and special 
engineering staffs have been appointed at Chatham, 
Portsmouth, and the other yards. In his last 
explanatory note on the estimates, Lord George 
Hamilton adverted with satisfaction to the fact that 
the cost of building ships at the dockyards 
was diminishing, although it was still propor- 
tionately greater than in the case of vessels given 
out by contract, and he has since been able to 








commend the management at Sheerness for building 
the sloop Daphne for 67,974I. against the estimate 
of 72,2431., and saving 11,0001. on the construction 
of the sister ship Buzzard. Probably this decrease 
in cost has suggested the idea of beginning the 
experiment of making propelling machinery in Her 
Majesty’s works. 

The Blenheim, the only vessel ordered prior to 
the passing of the Naval Defence Act of 1889, was, 
as incidentally stated, launched in July from the 
works of the Thames Iron Company at Blackwall. 
She is a sister ship to the Blake built at Chatham. 
The vessels are 375 ft. between perpendiculars, 
65 ft. broad, and are of about 9000 tons displace- 
ment. They are the largest, fastest, and most 
powerful cruisers in the world. The displacement 
is greater indeed, than has been reached by any 
cruiser, but it is justified by the fact that the vessel 
will carry engines of 20,000 indicated horse-power. 
These engines, in the case of the Blenheim, are by 
Messrs. Humphrys, Tennant, and Co. ; those for 
the Blake are by Messrs. Maudslay. Of the 9000 
tons no less than 4000 tons have been assigned for 
protection, armament, equipment, and coal. The 
Dupuy de Léme, the crack French cruiser, to beat 
which the Blake and Blenheim are said to have 
been designed, has vertical armour 4 in. thick 
running from stem to stern ; but in the Blenheim 
protection is afforded bya steel deck 3 in. thick 
on the horizontal and 6 in. on the slope, extend- 
ing the whole length of the vessel and covering 
the machinery and magazines. Buoyancy is further 
insured from danger by minute subdivision of 
the hull. The armament is given in the Table 
of warships launched. The coal endurance is 
a special point in the vessel, as at 10 knots speed 
she will steam 15,000 knots without requiring to 
fill her bunkers, which would take her to Aus- 
tralia, while at 20 knots she may steam 3000 knots. 
On her trials with natural draught she should make 
20 knots speed on a twelve hours’ run, and with 
fan blast 2¥ knots on a four hours’ trial. In an 
article in ENGINEERING, vol. xvliii., page 632, the 
points in the design of this vessel were compared 
with those of principal foreign cruisers. 

The Edgar was the first of the nine first-class 
cruisers to be launched—four of which were 
ordered from Government and five from private 
yards— and curiously enough the class is known 
by her name. She was built at Devonport, and 
her engines are being constructed at Fairfield. 
Reference to the Table will show that the armament 
and the method of protection will be similar to that 
in the vessels we have just described; the maximum 
thickness of the protective deck will only be 5 in. 
instead of 6 in., and special armament is provided 
for protecting the ammunition during its transit 
from magazine to gun. The displacement is not so 
great asin the Blenheim. The draught at 7700 tons 
displacement is to be 24ft. 9in. The engines are of 
the triple-expansion type, with cylinders 40 in., 
59 in., and 88 in. in diameter, with a piston stroke of 
51 in., and working with a steam pressure of 
155 1b. With forced draught the power is to be 
12,000 indicated horse-power, and the speed 20 
knots : with natural draught 7200 indicated horse- 
power and 18 knots speed. Nor is the coal endur- 
ance so great as in the Blenheim, being 10,000 
— at 10 knots speed, and 2800 knots at full 
speed. 

The second-class cruisers are known as Apollos, 
but the prototype has not yet been launched. 
Arrangements were made for her being floated at 
Devonport on the 13th November last; but this 
event was postponed indefinitely. As seven of 
these cruisers have been launched during the year, 
we may give a description of them somewhat fuller 
than in the case of the vessel already referred to. 
We take the Thetis, built by Messrs. Thomson, 
Limited, Clydebank, as representative of the fleet. 
The dimensions are as follow: Length, 300 ft. ; 
breadth, 43 ft.; depth to the upper deck, 
22 ft. 9 in. The displacement is 3400 tons at 
a mean draught of 16 ft. 6 in. She has been con- 
structed to attain a speed of 20 knots an hour with 
forced draught, and 18 knots with natural draught. 
The propelling machinery consists of two sets of 
vertical inverted triple-expansion engines, supplied 
with steam at a pressure of 155 lb. to the square 
inch by five cylindrical steel boilers. In the con- 
struction of the engines both cast and wrought steel 
have been largely utilised with the view of giving 
great strength, combined with lightness, to the 
moving parts of the machinery. The two propellers 
will be of phosphor-bronze. The coal supply at the 
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WARSHIPS LAUNCHED IN 1890 FROM ROYAL AND PRIVATE DOCKYARDS. 
M.L.R., muzzle-loading rifled gun ; B.L.R., breechloading rifled gun; Q.F., quick-firing gun ; M., machine gun ; 1. light guns under 15 ewt., including 


boats’ guns ; f. tu., or b. tu., fixed or bow torpedo tube ; 1. car., launching torpedo carriage ; P., deck-protected ; p.p., partial deck-protected. 


protecting decks in all these cases are at least 1 in. thick. 


The 

























































































Cost. Armament. p amen 
3 ac) adding 
5 one neil BAM =" 
| ; Maker of 35 3= 
Class. Name. = pals Where Built. | Engines g | |gsle*y 
tele — 5 | $a \25% 
° gl y : . Guns. a | 12 8)~ ae 
a 3 8 >» |S : = z | g j* 21833 
3 | a 5s | t| § 3 & | > E gno 
4 Sle | & Te) S E. 3 5 2 es\8e8 
A Al A l]AlA] A = a & | 2 Sola 
tons ft. in.| ft. |ft. in. £ £ |knots |tons| knots 
Cruiser .. __ P.) Edgar Steel |7350/12,000/23 9 | 340/60 0} Devonport Elder ae .. {2 9.2-in, 22-ton B.L.R., 10 6-in. Q.F., | 4f. tu. | 20.00) 850] 10,000 
(1st class) 16 6-pdr. do., 3 3-pdr. do., 8 M. or 1. car. | | 
Cruiser .. __ P.| Andromache jo 3400} 9,0°0/16 6 | 300/43 0 Chatham Earle 179,074 2 6-in. Q.F., 6 4.7-in. do., and 9 other | 4f.tu. | 20.0 | 400) 8,000 
(2nd class) 0. or 1. car. | 
on " ) P.| Pearl Pa 2575| 7,500)15 6 | 265/41 0 Pembroke Earle 141,748 | Total (8 4.7-in. Q.F ,8 3-in. Q.F., 4 M., 11 by tu. | 19.0 | 300] 4,800 
(2nd class} | 21. car.) 
omen ae P.| Pallas ” 2575| 7,500/15 6 | 265/41 0| Portsmouth Hawthorn 142,089 | ,, (8 4.7-in. Q.F.,8 3-in. Q.F., 4 M., 11.- as tu.| 19.0 | 300} 4,800 
(2nd class . Car.| 
= a P.| Phebe ” 2575) 7,500/15 6 | 265/41 0 Devonport Devonport 139,444 = 8 4.7-in. Q.F., 8 3-pdr. Q.F., 4 M. 11. 7 f. tu. | 19.0 | 300] 4,800 
(2nd class) . Car. | 
= : ) P.| Philomel Pe 2575| 7,500|15 6 | 265|)41 0 Devonport Earle 146,114 = 8 4.7-in. Q.F., 8 3-pdr. Q.F., 4M. 11. 7 : tu. | 19.0 | 300) 4,800 
2nd class A . car.| 
1st class to: 0} Gleaner Ps 735) 4,500} 8 3 | 230/27 0 Sheerness Sheerness 54,406 a 2 4.7-in. Q.F., 4 3-pdr. do. ae tu. | 21.0 | 100} 2,500 
gunboat 21. car.| 
1st class torpedo} Gossamer .. » 735| 4,500} 8 3 | 230/27 0 Sheerness Sheerness 54,490 = 2 4.7-in. Q.F., 4 3-pdr., do. 1f. tu.| 21.0 | 100) 2,500 
gunboat .2.1. car.|” | 
Cruiser .. P.| Blenheim .. ° 9000| 20,000/25 9 | 375/65 O| Thames Iron Humphrys én 2 9.2-in. 22-ton B.L.R., 10 6-in. do., 16 | 41. fu. | 22.0 |1500! 15,000 
(ist class) Works 3-pdr. Q F., 2 M., 21. orl. car.| | 
Cruiser .. .| Sirius .| Steel and |3600} 9,000|17 6 | 300/43 8 Elswick Maudslay 2#107,527 | y66,162) 26-in. B.L R., 6 4.7-in. \ Se and 9 | 4f. tu. | 19.75) 400) 8,000 
(2nd class) copper other do., 4 M., 11. orl. car.| 
sheathed | 
Cruiser .. P.| Pique ..| Steel and |3600} 9,000/17 6 | 300/43 8 Jarrow Palmer 2106,911 | y64,783 2 6-in. 5-ton B.L.R., 6 4.7-in. Q.F., and) 4 f. tu. | 19.75! 400 8,000 
(2nd class) copper 9 other do., 4 M. 11. or 1. car.| 
sheathed } | 
ruiser .. P.| Latona Steel (3400) 9,000/16 6 | 300/63 0 Barrow Barrow 99,795 | 61,338 2 G-in. 5-ton B.L.R., 64.7 in. Q.F., 9/| 4f. tu. | 20.0 | 400) 8,000 
(2nd class) } other do., 4 M., 11. or |. car. 
Cruiser .. P.| Melampus .. 3 3400/ 9,000/16 6 | 300/43 0 Barrow Barrow 99,795 61,338) 2 6-in. B.L.R., 6 4.7 in. Q.F., and 9 2f. tu. | 20.0 | 400) 8,000 
(2nd class) other do., 4 M., 11. 41. car. | 
Cruiser .. P.| Naiad is 3400} 9,000/16 6 | 300/43 0 Barrow Barrow 99,795 61,338) 2 6-in. B.L.R., 64.7-in. Q.F., and 9/4 f. tu. | 20.0 | 400) 8,000 
(2nd class) | other do., 4 M., 21. or 1. car. 
Cruiser .. P.| Terpsichore Po 3400] 9,000/16 6 | 300/)43 0 G'acgow Thomson 296,307 | y66,472| 26-in. B.L.R. 6 4.7-in. Q.F., and 9| 4f. tu. | 20.0 | 400) 8,000 
(2nd class) | other do. jor 1, car.| 
Cruiser .. P.| Thetis Pe 3400} 9,000/16 6 | 300/43 0 Glasgow Thomson 196,307 | y66,472| 2 6-in. B.L.R., 6 4.7-in. Q.F., and 9) 4f. tu. | 20.0 | 400) 8,000 
(2nd class) | other do., 4 M., 11. orl. car. | 
Cruiser... P.| Wallaroo* .. ‘J 2575| 7,500/15 6 | 265/41 0 Elswick 268,944 | y$3,535'8 4.7-in. Q.F., 8 3-pdr., Q.F., 4M., 11. it. tu. | 19.0 | 300} 4,800 
(2nd class: | . Car. 
Cruiser .. ) P.| Bellona * 1830} 6,000/28 0| 385/18 3 Newcastle Hawthorn 87,000 6 4.7-in.Q .F.,4 3-pdr. do., 2 M. 2 > tu. | 19.5 | 140} 2,600 
(3rd class) or |. car.| 
1st class torpedo, Plassey ” 735; 4,500} 8 3 | 230\27 0 Elswick 54,406 { Total 24.7-in. Q.F., 4 3-pdr. do. 1f. tu. | 21.0 | 100) 2,500 
gunboat | | . Car. I 





* This vessel was built for Indian service, and the cost is given as the same as that of the Persian, of similar design, built by the same firm. 


x Includes gun mountings. 


load draught will be 400 tons—suflicient to enable 
the vessel to steam at the ordinary cruising speed of 
10 knots for a distance of 8000 knots. The main 
armament consists of two 6-in. and six 4.7-in. 
quick-firing guns. One of the 6-in. guns will be 
mounted on the forecastle and the other on the 
poop, the former firing directly forward and the 
latter directly aft. The 4.7-in. quick-firing 36- 
pounder guns, which are of the well-known Elswick 
type, are capable of firing about twelve shots a 
minute, and have a penetrative power equal to 
about 8 in. of armour. All these guns will be on 
central pivot carriages, and will be mounted on the 
broadsides—three on each. The auxiliary arma- 
ment comprises eight quick-firing 6-pounder 
Hotchkiss guns, one 3-pounder Hotchkiss gun, 
and four five-barrelled Nordentelt guns. There 
are also four torpedo tubes. One is at the 
bow, one at the stern, and two under the poop, 
the latter capable of being trained through a 
very large arc of fire. The more vulnerable parts 
of the ship are protected by a steel deck the full 
length of the vessel, arched transversely, so that on 
each side it is 4 ft. below the water, while in the 
centre it rises a foot above. The thickness of this 
deck on the sloping sides amidships is 2 in., and on 
the flat part lin. The cylinders of the engines, 
which are of the vertical type, would, however, pro- 
ject above the deck, and it has been found neces- 
sary in consequence to erect an armoured breast- 
work round them. The sides of this will be of 
compound steel armour plates 5 in. thick, with a 
7-in. teak backing. In order to localise any damage 
to the vessel, either above or below the protective 
deck, the hull has been divided into a large number 
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conning tower has been constructed of 3-in. steel 
plates. Each cruiser will carry 252 officers and 
men. Accommodation for both officers and men 
has been provided on the lower deck, the officers’ 
quarters being at the after end of the ship, and 
those of the men forward. A comfortable sitting 
room and a sleeping room under the poop have been 
set apart for the commander. Three cruisers of 
this type have been launched by the Barrow Com- 
pany, who, by the way, were the first to launch 
a cruiser built under the Naval Defence Act of 
1889, having put their boat into the water on 
May 22. They were also the first to have the 
three second-class cruisers launched, the third being 
floated last week. Several of the vessels, of which 
the Sirius and Pique have been launched, the 
former from the Elswick Yard and the latter from 
Messrs. Palmer’s at Jarrow, are wood-sheathed and 
copper-bottomed, and the stem, stern-post, rudder, 
and shaft brackets are of phosphor-bronze to pre- 
vent corrosion. The wood-sheathing adds 200 tons 
to the displacement, and increases the cost pro- 
portionately, as will be gathered from the Table of 
vessels launched. 

Five vessels of the Pandora type have been 
launched, four from Government yards and one at 
Elswick. The type was originally designed for the 
Australian squadron, and as we then gave a de- 
scription (ENGINEERING, vol. xlviii., page 487) it 
is not necessary to enter into details. The Gossamer, 
Gleaner, and Plassy are on similar lines to the 
Seagull. They have coal bunker protection and 
are minutely subdivided internally. 

It may be interesting to add a short reference to 
war vessels built in this country for foreign navies. 


of water-tight compartments. The ship hasalsoa|The most noteworthy was probably the cruiser 
double bottom, which may be utilised for carrying | 25 de Mayo, built by Sir W. Armstrong, Mitchell, 


water ballast, but is principally intended as a safe-| and Co. for the Argentine Republic. 


This vessel 


guard in the event of the vessel touching the’ attained on trial the high speed of 22.43 knots with 
ground. The total number of water-tight compart- | forced draught, the engines indicating 13,800 indi- 
ments, including those in the double bottom, is| cated horse-power, but as we fully described the 


eighty. Each cruiser will be steered by a balanced 
rudder, actuated by a steam engine immediately 


vessel and engines in connection with the trials, so 
recently as November 14 (see page 579 ante), this 


over it, but below the protective deck. The|brief reference will suffice in this connection. 


y Propelling machinery. 


The same remark applies to the six first-class and 
eight second-class torpedoes built by Messrs. 
Yarrow for the same Government, and dealt with 
on page 608 ante. The feature of interest was the re- 
sults attained by one of the boats having quadruple- 
expansion engines, which developed 1230 indicated 
horse-power and gave the vessel a mean speed on 
the mile of 24.453 knots, and on the two hours’ 
run of 24.426 knots, whereas with triple-expansion 
engines the other vessels of the same design, deve- 
loped 1120 indicated horse-power, and the speed 
was one knot less. The Argentine Republic have 
also had from Messrs. Laird, Birkenhead, a cruiser 
—9 de Julio—of 2000 tons and 3000 horse-power, 
and two gunboats, Espora and Rosales, of 433 tons 
and 3250 indicated horse-power, and the speed is to 
be 20 knots. For the Chilian Government two 
gunboats have been launched on the Mersey by 
the.same firm. They are 613 tons and 4500 indi- 
cated horse-power and the speed will be 21 knots. 
A most successful craft, and one which gave great 
satisfaction to her owners, was the Japaneso cruiser 
Chiyoda, built by Messrs. Thomson, Limited, 
Clydebank, and which we illustrated and described 
in our issue of October 10 (page 423 ante). It will, 
therefore, be seen that not only has there been great 
activity in the Royal yards, but that the private 
establishments have been, and continue to be, 
busy, and that several foreign governments still 
find it desirable to come to this country for their 
fast warships. 





THE CHICAGO EXHIBITION OF 1893. 

Berore the Executive, or the Directory as it is 
generally called in Chicago, of the Chicago Exhibi- 
tion of 1893, could be in a position to commence 
carrying out the project which they fought so hard 
at Washington to obtain, they were compelled, 
according to the conditions of the Act of Congress, 
to secure the approval of the United States Com- 
mission of the plans that had been prepared by 
their engineers and architect, of the general 





arrangement of the Exhibition Main Buildings. 
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More than this, they were also obliged to prove to 
the satisfaction of the Commission that they were 
in possession of at least 2,000,000I., in order that 
there may be nodoubt as to the fundsrequired for the 
execution of the project. Great delays ensued after 
the Directory was formed, delays that extended 
into months before these conditions could be ful- 
filled ; not that there was any great difficulty in 
raising the sum stipulated as a minimum ; not that 
the engineers and architect were incapable of pre- 
paring a design of sufficient magnitude and breadth 
of purpose ; the difficulties were due to differences 
of opinion amongst the various persons interested, 
and these resulted in apparently endless discussion, 
and even involved some more or less remote chance 
of seriousrupture. It is probably much better that 
these difliculties should have occurred at so early a 
stage of the undertaking, since having been once ad- 
justed there is but little danger of their being re- 
opened on an inconvenient scale. Delay was also 
inevitable because legislation was necessaryfor ena- 
bling the city to raise a sum of 5,000,000 dols. gua- 
ranteed by the municipality, and this could not pos- 
siblycome into force until it had been confirmed by 
the popular vote ; this was recorded unanimously in 
favour of the measure on the 4th of November last. 
On the 22nd of the same month a report upon 
the project, a summarised specification and a 
ground plan, showing the intended sites for the 
proposed buildings, were laid before a committee 
nominated out of the members constituting the 
Government Commission. After careful examina- 
tion this committee expressed itself as being abso- 
lutely satisfied with the financial standing of the 
Directory as well as with the plan and report sub- 
mitted, and they immediately, acting in the name 
of the Commission, reported favourably to the 
President of the United States, informed him 
that the various conditions prescribed by law had 
been complied with, and that he was now able to 
issue to foreign countries the notifications inviting 
them to participate in the Exhibition; upon the 
acceptance of these invitations will of course de- 
pend the international character of the Exhibition. 

This very important matter will doubtless be 
settled before long, but in the mean time it will 
not be without interest to give publicity to the pre- 
sent ideas of the Directory, so far as the general 
arrangement and dimensions of the buildings are 
concerned. It is perhaps needless to add that 
these arrangements will probably undergo more or 
less important modifications ; there is no doubt, 
however, that the present scheme will, so far 
as its main outlines and scope are concerned, be 
carried faithfully into execution. The plan which 
we publish on the present page shows clearly 
the leading ideas by which the architect, Mr. 
John W. Root, and the engineer, Mr. A. Gott- 
lieb, have been guided. Jackson Park, facing 
the lake, has been selected definitely as the site for 
the main buildings ; Washington Park, which was 
well thought of at one time for this purpose, con- 
tinues to form a part of the available area, though 
it will be senevell for supplementary buildings and 
miscellaneous purposes. As will be seen by the 
plan, the whole area of Jackson Park is occupied by 
the main buildings ; it is a triangular space of about 
800 acres with one curved front giving on the lake, 
the rear being bounded by the straight Stoney 
Island Avenue, while the other boundaries are re- 
spectively 56th and 67th streets. A glance at the 

lan will at once show the very simple but effective 
ideas of the architect. The main entrance in the 
south-west corner will combine a large passenger 
station with the offices of the administration and 
the central police bureau ; into this station will be 
laid the numerous lines of rails that will run along 
the shore of the lake, from Jackson Park to the 
centre of the city, a distance of about three miles ; 
the other terminus of these railway facilities will 
be at the entrance to the inclosed area of 80 acres, 
part of which will be reclaimed from the lake, and 
on which will stand the probably permanent 
buildings surrounded by ornamental gardens. It 
is not only the main lines of railway that 
will terminate in this large entrance building 
above referred to; all other classes of passenger 
railways, whether electric, cable, or horse, will be 
concentrated in the same depdt, although any of 
the last three named will have the privilege of 
establishing stations at convenient spots around the 
Exhibition boundaries ; but none will be permitted 
to enter the inclosures. From the depdt in the south- 


-west corner and within the Exhibition grounds, 
an intramural elevated electric railway will pass 





some inconvenience may be experienced by visitors 
from the Lake storms, but this is a small matter 
compared to the fact that not only does the location 
give the immense advantage of a practically un- 
bounded water front, but a naval and maritime 
section of unlimited extent will be practicable. That 
the authorities contemplate making this section one 
of the most interesting features of the Exhibition 
is evident from the fact that they propose to con- 


out into the grounds, through some of the build- 
ings if such a course be deemed desirable, and 
having numerous stations which will enable pas- 
sengers to descend at all points of interest. In 
this way the inner main line of communication will 
sweep around within the inclosure as far as the Mid- 
way Plaisaunce, the position of which is shown upon 
the plan of Jackson, as well as that of Washington 
Park on the opposite page. At this point a large 
secondary station will be erected, from which the | struct two piers, so as to forma harbour for vessels. 
electric railway will pass back to the depdt at the One of these piers will have a casino at the out- 
south-west corner, thus making a complete circuit of | ward end, and will form one of the principal ap- 
the Exhibition grounds in Jackson Park. It may be | proaches for the public to the Exhibition ; it will 
assumed that this belt line will be only one of many | inclose a basin measuring 1500 ft. by 1200 ft., 
other railways erected for the convenience of pas- | which will be utilised for the smaller class of float- 
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sengers, especially if the Midway Plaisaunce, con- | ing exhibits. When it is remembered that there 
necting Jackson and Washington Parks, be 7 extensive shipbuilding yards upon the lakes, 
utilised. With so many points of interest to visit,|and that there is a direct waterway from the 
distributed over so large an area, it is evident that | Atlantic for ocean vessels, it will be realised that 
the means of communication for the public will | the display on the lake will probably assume very 
require to be very complete even, though they | imposing proportions. It was proposed that one 
should of necessity be somewhat elaborate. | of the attractions should consist of a reproduction 

As we have already stated, the Executive has of the fleet in which Columbus sailed from Spain 
decided that the main buildings shall be arranged four hundred years before on his voyage of dis- 
on the lake front, and for this purpose the whole | covery to the New World. Such an exhibit, which 
extent of Jackson Park has been appropriated. Only | could be produced with comparatively little trouble, 
about one-third of this land has been completely re- | would undoubtedly be of the greatest ossible in- 
claimed, the remainder being waste ground more or | terest to all classes of visitors. The lake will also 
less covered with small aber and undergrowth, | afford a means for testing different types of vessels 
and broken up by lagoons joined to the lake by a exhibited, to say nothing of sailing matches and 
narrow tortuous channel; the plan shows (in fine| regattas and other aquatic entertainments. Such 
lines) the present condition of the ground, as well as| amusements, it will be remembered, were very 
the proposed arrangement of the different buildings, | popular last year at the Paris Exhibition, though 
Tt will be seen that a large amount of preliminary | the narrow waters of the Seine restricted these 
work will be required to adapt the space for con-| attractions to very insignificant proportions. The 
struction, and that in addition, the labours of the| journey from the city to the Exhibition grounds 
landscape gardener will be considerable, but apart will also be very pleasantly performed by water, 
from these considerations no better site could be| and will to a large extent relieve the passenger 
desired for a great exhibition. It is true that| traffic on the different railways. Returning to the 
during the first and the last months of its duration | plan of Jackson Park, it will be seen that the pro- 
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posed alterations in those parts of the grounds un- 
occupied by buildings are indicated. Such spaces, 


pavilion will be 125 ft. wide and 1000 ft. long. In 
addition to exhibits of different kinds of native and 


except for the live stock exhibits in the south-west | foreign fish it will comprise installations for the 


corner, and which will cover an area of 60 acres, 
will be comparatively small. 


After filling in those | which, 


propagation and breeding of fish, an industry in 
as is well known, the Americans have 


portions of the inlet on which the buildings will| arrived at great proficiency. This building will be 
stand, it is intended to extend and change the} placed in the reclaimed and finished portion of 
course of the present channel and to convert it| Jackson Park, and so also will be the great Horti- 
into a large lake, in the middle of which will be an | cultural structure, which will be 200 ft. wide and 


island covered with specimens of native timber ; as | 1400 ft. long. 


this will form a special exhibit, it is not proposed 
to erect any large buildings upon the island nor in 
its immediate vicinity, although a number of small 
pavilions will be built upon the banks. It will be 
seen that the connection between this lagoon and 
the lake will be by means of a straight canal, which, 
turning at right angles, is enlarged into a great 
basin, and is then extended by a second short canal 
to the basin inclosed by the principal pier. This 
basin, which will be about 400 ft. wide and 800 ft. 


| 


In front of this building is a large 
ornamental lake already in existence, and around 
its banks will be erected a number of small and 
picturesque buildings devoted to various purposes, 
and all of them designed in such a manner to im- 
prove the landscape, which in this part of the park 
is already very beautiful. The main building will 
be constructed of glass and iron, and various parts 
of it will be fitted with heating apparatus to adapt 
them for tropical plants. A space in front of the 





structure will be devoted to the exhibition of 
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long, will form the centre of a large court, the axis | heating and ventilating apparatus and other horti- 


of which will correspond with that of the Adminis- | cultural plant. 


It need hardly be said that Lake 


tration building, which, as has been already said, is| Michigan will supply an unlimited quantity of 


also the main railway depét. On each side of the 
great basin will be broad terraces stretching down 
to the lake front, and thus giving direct communi- 
cation to the pier ; these terraces will, together 
with the basin, form a court 900 ft. wide and 
1800 ft. long, and to the westward they will 
be joined to a piazza 900 ft. wide and of the same 
length ; the eastward end of the great basin will be 
spanned by a foot-bridge. This court, it is in- 
tended, shall form the great entrance to the Exhi- 
bition, and it must be conceded that the idea is a 
monumental one. The borders of the canal and 
the basin will be surrounded by stone embank- 
ments surmounted by decorative parapets. <A 
visitor coming out of the railway station will thus 
see before him the great court, and beyond, the broad 
walk on the lake front, with the pier extending into 
the water and rising with an easy gradient until 
it reaches the casino at the further end; on his 
right-hand side will be the Machinery Hall, a vast 
L-shaped building, the main part of which will be 
500 ft. wide and 2000 ft. long, while the wing which 
will be devoted to railway exhibits will measure 
500 ft. by 800 ft. ; the front of this wing will face 
the lake, and at the back, inclosed within the angle, 
will be a number of buildings devoted chiefly to 
generating steam. On his left, and on the western 
side of the canal, will be two buildings each 500 ft. 
by 550 ft., devoted to Mining and Electricity, and 
opposite, facing the lake, will be the great hall for 
General Industries ; this hall, which will have two 
central open courts, will be 750 ft. in width and 
2000 ft. in length. At the back of the main 
entrance is the Live Stock inclosure, covering 
60 acres, and adjoining it, as well as the Mines 
building, will be the hall for Agricultural exhibits, 
600 ft. by 800 ft. North of the General Industries 
building will be placed the United States Govern- 
ment pavilion, 200 ft. by 300 ft. and surrounded by 
canals extending from the principal lagoon, will be 
a pavilion devoted to Fish and Fish Culture ; this 


water for the canal, lagoon, &c., and probably also 
for low-pressure service, but the whole of the high- 
pressure water supply will be furnished by the 
Municipality. It may be reasonably expected that 
the electrical exhibits will be amongst the most 
interesting features of the whole Exhibition. As we 
have already seen, a large building is to be devoted 
specially to this purpose, and besides the miscella- 
neousobjects connected with utilisation of electricity 
for various purposes, it will form the great central 
lighting station for the different buildings and the 
grounds, Illuminated fountains will naturally form 
one of the great attractions at the large basin, and 
it is probable that many new and striking effects 
will be devised. 

It will be seen from the plan of Washington Park, 
on the present page, that this highly finished and 
beautifully laid out inclosure comprises a very large 
meadow called the South Open Green ; it was this 
space which at one time it was proposed should be 
utilised for the Exhibition buildings ; it was not, 
however, sufficiently spacious to accommodate them 
on the scale to which they had been designed, and, 
moreover, it was considered preferable to adopt the 
lake front site. The South Open Green, however, 
will afford ample accommodation for displays of 
various purposes, and no doubt the whole area will 
be utilised profitably. The plan of Washington 
Park indicates the position of the Midway Plai- 
saunce, the connecting link between it and Jackson 
Park ; but it does not show the large grounds of the 
Chicago Sporting Club, which will be one of the 
great centres of attraction, at all events for all 
those interested in horse raising and racing. 

No doubt the scheme we have briefly described and 
illustrated by a general sketch, will be considerably 
modified when carried into execution ; there is, how- 
ever, little reason to suppose that any changes will 
tend towards reducing the size of the buildings or of 
the area placed under cover. At the present time it is 





somewhat too early to speak of the proposed ar- 


rangments for utilising the small inclosure of eighty 
acres in the Lake Front Park, which is about three 
miles away from the main buildings, but which will 
form a part of the Exhibition. The result of this 
very novel experiment of dividing exhibits into two 
localities so far removed from each other, will be 
watched with interest ; but it must not be assumed 
that if it succeeds in Chicago it is a plan that should 
be followed elsewhere. This bold departure from 
precedent appears to us to be fully justified in the 
present instance by special circumstances. If made 
sufficiently attractive it will certainly be a favourite 
place of resort at night, while the class of objects 
exhibited there will be, so it is intended, not of a 
commercial character, and will therefore have a 
special interest of their own. The buildings will 
probably be elaborate in design and permanent in 
character, so that they may be used hereafter for 
local exhibitions or for other purposes. The citizens 
of Chicago have advanced six millions and a half of 
dollars, which will never be returned to them unless 
the Exhibition should prove to be exceptionally suc- 
cessful, and it may be reasonably expected that 
they will hope to find in these buildings, if not a 
permanent investment, at all events a monument to 
their enterprise and liberality. 

According to the latest information we have re- 
ceived, all the formalities required to enable the 
Municipality to issue a loan of 5,000,000 dols., have 
been complied with, and thus the last conditions 
prescribed by the Act of Congress are fulfilled, and 
the Presidential invitation to foreign countries to 
co-operate may be looked for very shortly. 

We may add that it is the intention of the Exe- 
cutive that awards shall be granted to exhibitors, 
consisting of certificates engrossed on parchment, 
accompanied by bronze medals. There- will thus 
be in all probability jury work of the usual varied 
and onerous character ; we fear, however, that the 
difficulty of obtaining foreign jurors will be con- 
siderable, and we think it is to be regretted that 
the committee have decided to follow a system that 
is almost obsolete here, and one which, while it 
entails arduous labour on a large body of experts, 
inevitably gives satisfaction to only a small per- 
centage of exhibitors, and creates jealousy and 
heartburning amongst the great majority. 








NOTES. 
Sam FIcHtTiIne with THE RIFLE. 

WE have received an interesting little pamphlet, 
written by Mr. Claude W. Kinder, a British 
engineer engaged in railway work inChina. In his 
preface Mr. Kinder s!ates that his system of sham 
fighting was devised when he was president of the 
Tongshan Rifle Club, China, which was got up by 
the European and American residents as a measure 
of self-defence after some slight trouble with the 
natives in 1882. Mr. Kinder’s object was to vary 
the monotony of ordinary rifle practice by making a 
kind of war game of it. With this object the rifle- 
men are divided into two teams under their proper 
officers, and there are two sets of targets, each of 
which represents an individual man of one of the 
opposing teams. When any one of these targets 
is struck the individual represented ceases firing. 
Should the target represent the commanding officer 
his place is filled by the second in command, as 
would be the case in actual warfare. Up to ranges 
of 300 yards the targets are made of iron plate 8 in. 
by 8 in. by $in. These plates are supported by a 
les; behind, which maintains the target in an up- 
right position till it is struck by a bullet, when it 
falls flat. Mr. Kinder’s ideas should do much to 
make rifle shooting more attractive, as the excite- 
ment must be great as the match draws to a con- 
clusion, and we have, therefore, pleasure in bring- 
ing them before those of our countrymen who may 
be similarly situated to the Tongshan Rifle Club in 
being surrounded by a savage or semi-civilised 
population, and whose security is therefore depen- 
dent on their own defensive powers. 


Tue Properties oF STEEL at Low TEMPERATURES. 

The French Government have recently had 
carried out for them a number of experiments on 
gun steel at very low temperatures. Both har- 
dened and unhardened specimens were subjected 
to a variety of tests at temperatures of between 
75 deg. and 100 deg. below the zero of the Fahren- 
heit scale. The specimens were cooled by immers- 
ing them in a bath of solid carbonic acid gas and 
sulphuric ether, several pounds of the gas being 





required for this purpose. The first set of tests 


‘were simply intended to determine the expansion 
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of the test bars per degree, and the results though 
somewhat irregular showed that the expansion aed 
degree decreases with the temperature. A number 
of test bars were then prepared in sets of threes, 
two of each set being used as reference bars and 
tested at the temperature of the surrounding air, 
whilst the third was cooled down to between 75 deg. 
and 100 deg. below zero, and then tested with the 
following results: Both the hardened and unhar- 
dened bars had their elastic limit raised by about 
11 per cent. by being tested cold. The breaking 
load of the unhardened bars was raised about 
3 per cent., and that of the hardened by about 
6 per cent. by the cooling, The elongation of the 
unhardened bars were diminished 12 per cent., and 
that of the hardened ones 14 percent. The contrac- 
tion of area was also less in the bars tested cold. None 
of these changes are, however, permanent, as thie 
bars completely recovered their original properties, 
on attaining the ordinary temperature of the air. 
All the above tests were made in tension in the 
usual way. For gunsteel, however, the resistance 
of the metal to shock is of more importance than 
its strength under a quiet tensile stress. A 
number of bars were accordingly prepared in sets 
of threes as before, and one bar of each set was 
cooled down to between 75 deg. and 100 deg. below 
zero, and tested by means of a falling weight, the 
other bars of each set being tested in the same way 
at the ordinary temperature. The experiments 
showed that cooling the bars much increased their 
brittleness. Thus on an average each unhardened 
bar required 5.9 blows to break it when cooled, 
as against 14.6 blows for specimens tested under 
ordinary conditions. With the hardened bars the 
reduction in strength was less, 12.57 blows being 
required as an average at the low temperature, and 
14.4 at the ordinary temperature. As before, the 
metal regained its qualities as its temperature rose. 
Some further experiments seemed to show that 
metal, into which a great deal of work had been 
put, was less affected by a reduction in tempera- 
ture, but this requires confirmation. 


Lona-Span Bripces. 

At arecent meeting of the American Association 
for the Advancement of Science, Mr. Gustave 
Lindenthal read an interesting paper on the 
‘* Economic Conditions of Long-Span Bridges, with 
Special Reference to the proposed North River 
Bridge at New York City.” Mr. Lindenthal holds 
that the bridges of one hundred years ago were in 
no particular superior to, even if they were as good, 
as those dating from ten centuries or more back. 
The stone bridge, for instance, erected over the 
Adda, at Trezza, in 1380, has never been surpassed, 
its span being 251 ft., whilst the Cabin John bridge, 
the largest of the type now existing, has a span but 
220 ft. Passing to other types, a wooden arched 
bridge 4000 ft. long, and with spans of 170 ft., was 
erected over the Danube in 104 a.p., and the 
remains of its piers can still be seen. Since the 
introduction of iron, however, progress has been 
rapid. In the present state of applied mathematics, 
it is possible to calculate beforehand the stress on 
each member of the structure, and to predict how 
much a bridge will deflect under certain loads, or 
under temperature effects. The relative advantages 
of different types of structure are therefore becoming 
better understood, and many imperfect forms are 
disappearing. Mr. Lindenthal considers that an 
ordinary truss bridge loses its advantages when the 
spanexceeds 500ft. After this comes the cantileveror 
the continuous girder bridge, the practical limit to 
both these types being about 2000 ft. With an 
ordinary arch bridge of steel, Mr. Lindenthal con- 
siders that spans of 4000 ft. could be constructed, 
the largest actually in existence being, however, 
of 550 ft. span nn For the very largest spans, 
however, the suspension bridge stands prominent, 
but in many instances such bridges have been built 
without proper stiffening, and popular opinion has 
therefore condemned them as not rigid enough for 
railroad traffic. In general, where stiffening is 
attempted, it is done by stiffer trusses, which, how- 
ever, on a long span, require to be very heavy and 
substantial. A better way is to split the cables 
and insert between them the bracing of the stiffen- 
ing trusses, the weight of the chords of these 
trusses being then entirely saved,‘and the braced 
cables form a true inverted arched rib, capable of 
resisting deformation. On this system spans of 
6000 ft. could be constructed for railway traffic, 
with steel cables having a tensile strength of 
170,000 lb, per square inch, which is that of the 


cables used in the Brooklyn bridge. At the pre- 
sent time, however, suitable wire could be obtained 
having a strength of 240,000 lb. per square inch, 
and with this even larger spans could be built. 
The proposed bridge overthe North River has been 
designed with a centre span of 2850 ft., and two 
side spans of 1500 ft. each. The roadway is to be 
carried at a height of 150 ft. above the water. The 
arched ribs are to be made of steel wire cables with 
bracing between them as described above, the cables 
being 50 ft. apart. There will be but two such ribs 
to each span, though there will be six tracks of rail- 
way on the platform of the structure. The rigidity 
of the proposed ribs is so great that no perceptible 
deformation will be occasioned bya procession of loco- 
motives across the bridge on each track. Mr. Linden- 
thal pointsout that the durability of long-span bridges 
is greater than that of shorter, for two reasons, one 
being that the maximum designed lines occur much 
less frequently on long-span bridges than on the 
others, and the other that the dead load bears a 
higher proportion to the live load. On the other 
hand though, we may remark, that the wind load 
becomes of very much greater importance in long 
spans, the stresses due to it increasing in some ratio 
approximating tothe third power of thespanin bridges 
of similar types, and it will be interesting to learn 
what method of wind bracing Mr. Lindenthal pro- 
poses for his gigantic undertaking. 


Sregt Propuction In AMERICA. 
America now produces about 4$ million tons of 
steel, or nearly four times the quantity made ten 
years ago. The following, from the census returns 
just issued, gives details, each ton being of 2000 Ib. : 
Year ending Year ending 





May, 1880. June, 1890. 

Basic steel — 62,173 
Bessemer oe 985,208 3,788,572 
Open-hearth ... 84,302 504,351 
Crucible aoe 76,201 85,536 
Clapp-Griffiths ~- 83,963 
Robert-Bessemer — 4,504 

Total 1,145,711 4,466,926 


It will be noticed, therefore, that the total in- 
crease is 290 per cent., and that the production of 
Bessemer of 1880 has been quadrupled, and that by 
the open-hearth process is six times as great. Ten 
years ago only fourteen States contributed, while 
now nineteen States are producers. Pennsylvania 
continues to occupy the position of the leading pro- 
ducer of steel in the States, making 62 per cent. 
of the total against 57 per cent. in 1880. _ Illinois 
ranks second with 19.44 per cent. of the total, and 
Ohio third with 10 per cent. The increase in pro- 
duction in these three States was 324, 241, and 314 
per cent. respectively. Steelmaking has been 
abandoned in Rhode Island and Vermont, while 
West Virginia, Colorado, California, Michigan, 
Indiana, Alabama, and Virginia have been added 
to the list, the order given being in proportion to 
their output, the first named have contributed 4.10 
per cent. of the total make of the States. There 
are 53 works making steel by the Bessemer process, 
including Clapp-Griffiths and Robert-Bessemer 
steel. The making of the former was introduced 
in 1884, and five works are now in operation and 
two idle. It is significant, too, that no new works 
have been erected since 1887 and none are now 
under construction. Of six works completed with 
converters for Robert-Bessemer steel, introduced in 
1888 from France, only one is in operation, but 
results of experiments are spoken of as ‘‘ encourag- 
ing.” Of the total steel Pennsylvania now pro- 
duces 59 per cent.; Illinois, 22 per cent.; Ohio, 
nearly 10 per cent.; West Virginia, 5 per cent.; 
New York, over 2 per cent.; Colorado, Massachu- 
setts, and Michigan, each less than 1 per cent. The 
three last named, with Virginia, having only re- 
cently commenced this production. The remark- 
able growth in the Bessemer steel industry is due 
basaiey to the demand for steel rails. All the 
eleven steel-producing plants in 1880 manufactured 
steel rails, but of the 53 works now existing only 
fourteen make rails, and 90 per cent. of the rails 
are made by ten of the mills. There is therefore a 
tendency to larger and probably more efficient 
works, and some owners of rail mills, owing to 
competition, have secured plant for converting 
their steel into other forms than rails. The 
increased quantity of steel manufactured in these 
miscellaneous forms—nails, bars, rods, wire, &c.— 
is shown by the fact that while in 1880, 75 per 
cent. of ingots were converted into rails, only 53 





per cent, of ingots were so converted in 1890, In 





1890, 65,273 tons of steel rails were rolled in iron 


mills from purchased Bessemer steel blooms. In 
1880 there were 741,475 tons of steel rails pro- 
duced, and in 1890, 2,036,654 tons from five 
States — Pennsylvania, Illinois, Ohio, Colo- 
rado, and California, the first two producing 
2,000,000 tons, and the others a fraction of the total. 
Twenty-five made open-hearth steel in 1880 ; now 
there are fifty-eight establishments, and while 
Vermont and Rhode Island have ceased to produce, 
New York, Alabama, Indiana, and California have 
started works, the activity in constructing new 
plant being in later years remarkable, especially in 
the south. Although there has been only an in- 
crease of 12 per cent. in the amount of crucible 
steel made, eleven more works are in process, forty- 
seven in all, located in eleven States. The high 
cost of manufacture prevents it in many instances 
from successfully competing with other processes. 
Steel by the basic process was experimentally made 
in 1884 at Steelton, and the manufacture was com- 
menced in 1888 in Carnegie’s Works, at Pittsburg, 
and with additions since, and now being made, 
sixteen open-hearths will soon be in operation. 
Basic steel is also made with a combination of the 
Bessemer and open-hearths processes at Steelton ; 
by the open-hearth at the Chattanooga Works at 
Tennessee, and at Pottstown, Pa. The total pro- 
duction of basic in 1890 was 62,173 tons, nearly 
all made by the basic open-hearth. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a fair 
good attendance on Change, but the amount of business 
transacted was not large. The market opened very quiet 
and flat, with next to no business doing. Sellers asked 
43s. for — f.o.b. delivery of No. 3 g.m.b. Cleveland 
pigiron, but buyers as a rule would not give that amount. 
A few small lots of No. 3 changed hands at 42s. 9d., and 
several buyers were quite ready to pay this price. Later 
in the day affairs improved a little, and sellers put up 
their quotation to 43s. 3d. Near the close 43s. was 
_— for No. 3, and there were a few inquiries for 
orward delivery. Several ple on ’Change opined 
that before long there would be a few orders in the 
market for delivery ahead, but others were by no means 
sanguine of anything of the kind and regarded the outlook 
as the reverse of encouraging. No. 4 foundry iron was 
reported still scarce, and buyers could not as a rule obtain 
it under 42s. Grey forge was pretty stiff, one firm refusing 
a pretty large order at 41s. There was not much doing 
in hematite pig iron. Local brands, mixed numbers, were 
te about 56s. per ton. To-day the market was very 

ull and hardly any business was transacted. For prompt 
No. 3, 43s. was the quotation, but little iron indeed 
changed hands. Middlesbrough warrants were 42s. 9d. 
cash buyers, with nothing at all doing in them. Altogether 
it cannot be denied that at present the northern iron 
trade is in a most unsatisfactory state. 


Manufactured Iron and ‘teel.—In the manufactured 
iron trade there is very little indeed doing, although prices 
are not quotably altered. Since our last report they are 
certainly easier than they were a week ago. Several 
firms are now very short of orders ; and if some of 
them do not secure fresh contracts soon they will 
be unable to keep their establishments in full swing. 
Makers are most unwilling to further reduce their 
quotations, saying that the cost of production will 
not admit of it. Inquiries concerning new work are 
very few, and the outlook generally for the future is un- 
doubtedly gloomy. Common bars are nominally 6l. - 
ton; ship plates, 6/.; and ship angles, 5/. 15s.—all less 
24 per cent. discount for cash. About 2s. 6d. per ton less 
than the above prices would be accepted by several firms 
for a good order. ‘The steel industry is in a similar 
unsatisfactory state. Producers complain of the difficulty 
experienced in securing new orders, About 6l. 7s. 6d. is 
quoted for ship plates, less the usual discount, and heavy 
sections of oe 8 are 4l. 17s, 6d. 

Engineering and Shipbuilding.—Engineers and ship- 
builders continue to be pretty well employed, but new 
orders are not coming to hand. In the marine engine 
shops there is considerable activity. Statistics just 
issued by northern shipbuilding tirms show that the past 
twelve months has been a very busy time for this branch 
of the staple industry. 

The Fuel Trade.—Fuel of all classes is vat steady. 
As is usual before the holiday week most of the collieries 
are in full work. Best Northumbrian steam coal is 
lls. 6d. f.0.b. Gas coal is in steady demand. Manufac- 
turing coal is in less request, as some of the chemical 
and other factories will shortly be closed for a little over 
a week, as is customary at this season of the year. 
blast-furnace coke is still dear. Some firms ask 17s. 6d. 
for best qualities delivered at Middlesbrough furnaces, 
and 15s, 6d. at the ovens, but one or two firms are willing 
to supply a good coke at 16s. 6d. delivered here. 





NOTES FROM THE SOUTH-WEST. 
South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in November were: 
Cardiff—foreign, 764,10] tons; coastwise, 103,251 tons, 
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Newport—foreign, 123,466 tons; coastwise, 52,481 tons. 
Swansea—foreign, 74,251 tons; coastwise, 42,764 tons. 
Llanelly-——foreign, 66,947 tons ; coastwise, 5494 tons. It 
follows that the aggregate shipments of the four ports 
were: Foreign, 1,028,765 tons; coastwise, 203,990 tons. 
The shipments of iron and steel from the four ports in 
November were: Cardiff, 1047 tons; Newport, 3851 
tons ; Swansea, 547 tons ; Llanelly, nil; total, 5445 tons. 
The shipments of coke from the four ports in November 
were: Cardiff, 10,865 tons ; Newport, 29tons; Swansea, 
954 tons; Llanelly, nil; total, 11,248 tons, The ship- 
ments of patent fuel from the four ports in November 
were: Cardiff, 17,862 tons ; Newport, 4519 tons; Swan- 
sea, 19,594 tons ; Llanelly, nil: total, 41,975 tons. The 
aggregate shipments of coal from the four ports in 
the first eleven months of this year were: Cardiff, 
9,729,459 tons; - Newport, 2,619,236 tons; Swansea, 
1,480,241 tons; Llanelly, 202,651 tons; total, 14,031,587 
tons. The aggregate shipments of iron and_ steel 
in the eleven months were: Cardiff, 47,940 tons; 
Newport, 86,7454 tons; Swansea, 71664 tons; Llanelly, 
3120 tons; total, 144,922 tons. The aggregate shipments 
of coke in the eleven months were: Cardiff, 91,896 tons ; 
Newport, 1933 tons; Swansea, 11,9934 tons; Llanelly, 
nil; total, 115,822} tons. The aggregate shipments of 
patent fuel in the eleven months were: Cardiff, 207,119 
tons; Newport, 45,843 tons; Swansea, 326,456 tons; 
Lianelly, nid ; total, 579,418 tons. 


The Telephone in the West.—A special meeting of the 
Western Counties and South Wales Telephone Company, 
Limited, was held on Friday, Mr. C. Nash in the chair. 
The meeting was called for the purpose of considering a 
resolution authorising the directors to borrow any 
sum not exceeding 80,000/., including 50,000/. pre- 
viously authorised and issued, at a rate of interest 
not exceeding 6 per cent. per annum, nor (without 
the consent of the National Telephone Company, 
Limited) at a higher rate than 6 per cent. per annum. 

he chairman said the resolution was of a formal 
character, but it might be interesting if he said a few 
words upon the progress of the company’s business during 
the present year. There wasa satisfactory improvement 
in the number of subscribers to the Exchange and to the 
trunk lines since 1885, the number then being 779, against 
2034 in 1887, and 3540 down to last month. ith regard 
to the company’s receipts, they were 8064/. in 1886; 
by 1889 they had increased to 21,286/., and from the pro- 
gress of the company’s business during this year he had 
no doubt the amount would be carried to 26,0007. In 1889 
the increase was 325/. per month, while this year it had 
been 4117. per month. To obtain such results required 
capital, and this was why the directors now proposed to 
issue 30,0000. 5 bye! cent. debenture stock. e proposal 
was adopted and the proceedings terminated. 


Llanelly.—Sir Alexander Rendel has been engaged to 
report fully on bepecore | Harbour, and the additional 
6 ay facilities which should be provided. Sir A. 
Rendel arrived at Llanelly, on Thursday, and on the fol- 
see day he made an inspection of the docks and 

arbour. 


Barry Dock and Railways.—The directors of the Barry 
Dock and Railways Company have, without prejudice, 
offered Mr. T. A. Walker’s executors 50,000/. in settle- 
ment of a claim of 204,000/. which they have made against 
the company for ‘‘extras.” Mr. Walker, it will be re- 
membered, was the contractor who constructed the com- 
pany’s dock and sundry other works. At present the 
offer made to the executors has been declined. 


Cardif.—A comparatively limited amount of business 
has been passing in steam coal. he principal sales 
effected have been for deliveries to be made early in 
January. The best qualities have made 165s. to 15s. 6d., 
and dry coal 14s. 3d. to 14s. 6d. perton. House coal has 
been firm. No. 3 Rhondda has been in brisk demand at 
14s, 9d. to 15s. per ton. Orders for patent fuel have come 
to hand regularly and prices have shown more strength. 
There has been a pretty good demand for both furnace 
and foundry coke; the former has brought 22s., and the 
latter 21s. per ton. In the manufactured iron and steel 
trades the outlook is not very encouraging. Heavy sec- 
tion steel rails have made 5J. to 5/. 5s., and light section 
ditto 61. to 6/, 5s. per ton. 


Bristol Docks.—The Bristol Docks Committee met on 
Monday at Avonmouth Dock, and considered on the spot 
some important proposals for its development. They 
decided to caoheed with works which are estimated to 
cost over 12,000/., but the recommendations of the sub- 
committee to spend 65,0007. on a — dock and 34,0000. 
on an extension of the present dock, were not approved. 
The engineer was, however, instructed to submit for con- 
sideration a smaller scheme of extension at an estimated 
cost of 4000/. 


Taff Vale Railway.—The Taff Vale Railway directors 
are endeavouring to develop the company’s passenger 
traffic. An enlargement of the Cogan station is intended 
to meet the wants of the large number of persons who 
0 daily between Cardiff and Cogan or Cardiff and 

arry. The directors have applied for prices from con- 
tractors for the construction of composite carriages to 
accommodate first and second-class passengers only ; but 
these will be fitted up in a handsome style, and will be 
attached only to Taff Vale express trains. 


Devonport Dockyard.—A rumour was current at this 
dockyard on Saturday to the effect that a reply had been 
received from the Lords of the ron gromgey 4 to a petition of 
the workmen recently submitted to Mr. Forwood, the 
Parliamentary Secretary. This rumour was, however, 
without foundation, and it is not considered probable that 
rr decision of the Admiralty will be received for some 

me, 


Wye Valley Railway.—The directors of the Wye 
ae, Railway Company, in their report for the six 
months to June 30, state that the amount payable for the 
half-year under an agreement with the Great Western is 
19151. It is added that a receiver has been appointed, 
and that the income derived from the Great Western 
ante ia will be applied under the direction of the 

urt. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Market.—There was a decided firm- 
ness in the warrant market last Thursday forenoon, when 
the price of Scotch iron advanced to 46s. 11d. per ton 


cash. In the afternoon, however, an easier feeling set in, 
and the advance in price was lost, with 1d. per ton more. 
Cleveland and hematite iron both declined 3d. per ton. 


The settlement prices at the close were: Scotch iron, 
46s. 6d. per ton; Cleveland, 43s. ; hematite iron, 54s. 44d. 
per ton. It was stated in the course of the day 
that the stock of pig iron in the public warrant stores 
had fallen below 600,000 tons. It is six years since 
the stock in the stores was under that quantity, but at 
that time—1884—the stock in the makers’ hands was esti- 
mated to amount to 241,570 tons, making in all 820,000 
tons. It is estimated that the stocks in makers’ hands 
cannot be much above 20,000 tons at the present time, so 
that it would be necessary to go back to 1878—twelve 
years _.* find the combined stocks under 620,000 
tons. This year the stock of Scotch iron has been re- 
duced by fully 338,000 tons in the public stores, and, 
say, 62,000 tons from the makers’ stores—a total of 
400,000 tons. At the present value of iron this decrease 
represents a sum of 930,000/. relieved from Connal’s and 
makers’ stores. Cleveland iron in the public stores shows a 
withdrawal (up to last Thursday) of 79,151 tons, equal to 
upwards of 170,000/.; and the withdrawals of hematite 
iron amount to 170,000 tons, or equal to 465,000/. value 
relieved from warrants. The money invested in war- 
rants is thus reduced during the year by about one mil- 
lion and a half sterling. The tch blast furnaces are 
not likely to be relighted fora month or so, and during 
that time the stocks must necessarily undergo a further 
large reduction. These facts, however, do not seem 
to raise the value of pig iron, which for some months 
has been gradually falling. The feeling in the market 
was somewhat firmer on Friday forenoon, but the 
market was rather inactive till near the close of the 
afternoon meeting of the ‘“‘ring,” when some forced 
selling began, and the price of Scotch iron sharply 
declined 3a. per ton. ere was a fall of 3d. per ton, 
both on Cleveland and hematite iron. The settle- 
ment prices at the close were—Scotch iron, 46s. 5d. 
per ton; Cleveland, 42s. 9d.; hematite iron, 54s. 14d. 
perton.. At the opening of the market on Monday there 
was a decided rt so to sell Scotch warrants on the 
strength of the heavy decrease in the shipments and on 
the generally unfavourable nature of the trade reports. 
A steadier tone set in, however, which was due to some 
extent to the — extended to the market by a 
leading house. he firmness of tone became even 
more marked in the afternoon, and prices rallied from 
the bottom to the extent of 4d. per ton. There was 
no business done either in Cleveland or hematite 
iron, and only a limited amount of business in Scotch was 
announced, the chief line being one of 5000 tons, bought, 
it was said, for an outsider. The closing settlement 
prices were -— Scotch, 46s. 14d. per ton; Cleveland, 
42s. 9d. ; hematite iron, 54s. per ton. The tone of the 
market was again somewhat firm yesterday, but there was 
not any great amount of business done; still, what there 
was, sufficed to raise the price of Scotch iron to 46s. 9d. 
per ton cash, at which some selling took place. The 
quotations, however, receded to 46s. id., making the net 
ain for the day 44d. per ton. Cleveland rose ld., and 
Comets iron 3d. perton. Thesettlement prices at the close 
were—Scotch iron, 46s. 74d. per ton; Cleveland, 43s. ; hema- 
tite iron, 54s. 3d. per ton. A fair amount of business was 
done this forenoon, and Scotch warrants closed 1d per ton 
better than yesterday. Cleveland recovered 1d. per ton, 
and hematite iron remained unchanged in price. Flatness 
was the rule in the afternoon—Scotch iron declining 4d. 
per ton and Cleveland 2d. per ton, while hematite iron 
was again unchanged. J.ast week’s shipments of pig iron 
from all Scotch ports amounted to 4429 tons, as compared 
with 8926 tons in the corresponding week of last year. 
They included 200 tons for India, 295 tons for Australia, 
310 tons for Italy, 180 tons for Holland, 114 tons for Spain 
and Portugal, smaller quantities for other countries, and 
2950 tons coastwise. e stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 594,596 
tons yesterday afternoon, against 601,036 tons yesterday 
week, thus showing for the week a decrease amounting to 
6440 tons. 


The Blast Furnacemen’s Dispute.—The eleventh weekly 

y was made last Thursday to the blast furnacemen 
= the English Furnacemen’s Association, and the dele- 
gates from Middlesbrough expressed a confident opinion 
that the ironmasters must soon come to terms, inasmuch 
as, owing to the amount of money being sent to the 
general secretary, the Association will be able to owpet 
the men for many months to come, if necessary. p to 
the present, close upon 8000/. has been sent from the other 
side of the border in support of the men who are locked 
out, or are on strike. No further attempt at opening 
— for the settlement of the dispute has been 

e. 


Compliment to Sir William Thomson.—A private meet- 
ing, convened by the Lord Provost, Principal Caird, 
Sheriff Berry, Sir James King, Bart., Sir John Neilson 





Cuthbertson, the Lord Dean of Guild, and Mr, William 





M‘Ewen, was held _in the Glasgow Municipal Buildings 
last haf = 5 It was unanimously resolved that Pro- 
fessor Sir William Thomson, ex-President of the Royal 
Society of Scotland, and —_ elected President of the 
Royal Society, London, should be asked to sit to some 
eminent artist for a portrait to be placed in the 
University. The gentlemen whoconvened the meet- 
ing were appointed to act as a committee to promote 
this object, with power to add to their number. It was 
the general feeling that subscriptions should be solicited 
mainly from citizens of Glasgow and the West of Scot- 
land, and from students of Sir William Thomson durin 
the forty-four years in which he has filled the chair o 
Natural Philosophy. Sir James King and Mr. William 
M‘Ewen were appointed to act as joint conveners, and 
Mr. Robert Gourlay, Bank of Scotland, and Professor 
Jack, joint treasurers. Last Wednesday evening, at the 
pr yon vx 4 meeting of the Philosophical Society of Glasgow, 
of which body Sir William Thomson has been the presi- 
dent during two triennial terms, the following resolution 
was put from the chair and unanimously agreed to: 
“‘That the Philosophical Society of Glasgow desires to 
convey toSir William Thomson its congratulations on his 
election to the presidentship of the Royal Society. The 
members of the Society cannot forget the warm interest 
that Sir William has always shown in the Philosophical 
Society, and they feel proud that one who has been a 
member since 1846, and who has been twice its president, 
has been called upon to occupy the chair of the leading 
scientific society in the world. They feel sure that the 
accession to this office by Sir William Thomson will be 
hailed with acclamation by all scientific men as a just 
tribute, not only to his eminence as a mathematician, 
physicist, and electrician, bnt also to his many estimable 
qualities as a man.” 


Royal Society of Edinburgh.—The second ordinary 
meeting of this Society was held on Monday night, Pro- 
fessor A. Crum Brown presiding. In the absence of Dr. 
Edward Sang, Professor P. G. Tait gave the substance 
of a communication Li that gentleman on ‘“ The Exten- 
sion of Brouncher’s Method to the Comparison of Several 
Magnitudes.” He also communicated a r (which he 
characterised as being one of ver pect mo merit) by 
Mr. A. M‘Aulay on “‘ Proposed Extension of Quaternior 
Powers of Differentiation.” Subsequently, Professor 
Ewing, of Dundee, exhibited and described a model illus- 
trating ‘‘a molecular theory of magnetism.” Testimony 
was borne to the interesting character of the communica- 
tion, Mr. A. B. Brown remarking that Professor Ewing 
had done a work of the greatest service to those who made 
dynamo machines, while he had also shown what almost 
amounted to telling them what molecular changes oc- 
curred in cast iron and wrought steel in straining. On 
the motion of Professor Tait, Professor Ewing was cor- 
dially thanked for his services. 


National Telephone Company.—At the ninth annual 
conversazione of the National Telephone Company’s 
staff and employés, together with a number of friends, 
which was held in Glasgow last Friday evening, some very 
interesting statistics were mentioned. It was stated that 
the average number of conversations carried over 
the company’s wires, in what may be called the Glasgow 
district, had risen during the past year to about 251,000 
per week, or 13,052,000 per annum. There was now a 
total of 6750 miles of wire in the district, and the 
employés were: 13 managers, 42 inspectors, 29 clerks, 
134 operators, 10 mechanics, and 89 linesmen, or a total 
of 317. In the 20th edition of the ‘‘ Telephone Directory,” 
which had just been issued, there were given the names of 
4900 subscribers. A lease of very extensive premises at 
the Glasgow Royal Exchange has just been taken for a 
period of nineteen years, in order to meet the enormous 
extensions of telephone business in that part of Scotland, 
of which Glasgow is the business centre. In these 
premises there will be switchboards for 8000 or 10,000 
subscribers. The room containing these boards will be 
94 ft. long by 30 ft. broad, and 20 ft. high, quite a 
spacious hall. 


Greenock Engineering Contracts.—Messrs. Kincaid and 
Co., engineers, Greenock, have secured the contract to 
supply the boilers, engines, and other machinery for the 
four steamers which are to be built by Messrs. Russell and 
Co. for the Amazon Steam Navigation Company. The 
engines are to be of the triple-expansion type. 


The “Umbria” and “ Etruria,”--It is stated the 
Cunard Company directors pro taking the present 
compound engines out of their steamers Umbria and 
Etruria and replacing them with triple-expansion engines 
to be constructed by Clyde engineers. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Earle’s Shipbuilding Company (Limited).—The twentieth 
eneral meeting of the shareholders of Earle’s Shipbuild- 
ing and Engineering Company, Limited, was held at Hull 
on Monday. Sir John Brown, chairman of the company, 
resided, and in moving the adoption of the report and 
<a sheet, congratulated the shareholders on the satis- 
factory nature of the year’s working and future prospects 
of the company. He pointed out that there was in hand 
at the present time contracts with the British Government 
and some of the leading oa companies, besides other 
work. Mr. Galloway seconded the motion. In response 
toashareholder, Mr. Seaton, managing director, explained 
that the 10,000/. increase in the capital account was due 
to the additions to machinery and plant, and that the in- 
crease under the item of investments was for a ship which 
the company had purchased and altered so as to be suit- 
able for carrying the heavy machinery it had contracted 
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for delivery at various dockyards, The motion was carried 
unanimously. A dividend of 5 per cent. was declared 
75001, being written off for depreciation, and 30021. carried 
forward to next year’s account. Mr. John Galloway and 
Mr. A. E. Seaton were re-elected directors. 


Federation in the Sheffield Spring Knife Trade.—A move- 
ment has been on foot for some time in the spring knife 
trade for bringing the various branches into closer union 
and sympathy with each other, and it has been brought 
to a successful issue. Thethreedepartments—the forgers, 
grinders, and cutlers—have each had their own trade 
association, but in meeting the employers singly they 
have found themselves at a disadvantage. The object 
aimed at has been to unite the three associations, number- 
ing 4000 members, in one federation, and this has this 
week been brought about, 


Sheffield Engineering Society.—At a meeting of this 
society held in Sheffield, Mr. Clelland, C.E., B.Sc., of the 
Sheffield Testing Works, gave an interesting lecture on 
the mechanical testing of materials. The lecturer de- 
scribed, with sketches, the leading features of the Wick- 
steed, Greenwood and Batley, Werder, and Emery testing 
machines, carefully pointing out their relative advantages 
for different kinds of work. The various methods of 
attaching test-pieces to the testing machine were fully 
discussed and illustrated by sketches and by samples of 
the actual shackles used. The different shapes usually 
given to the test-pieces were then shown, and the effect 
of change of shape on the strength of the specimen ex- 
plained. The lecturer described how the strain up to 
and above the elastic limit may be measured by optical 
and other means, and how stress-strain diagrams may be 
automatically recorded. By means of sketches of stress- 
strain diagrams the lecturer forcibly demonstrated the 
great change in the stress-strain diagram, and in the 
apparent strength of the material due to change in the 
rate of application of the load. A number of interesting 
specimens of different kinds of materials, which had 
been tested at the Sheffield Testing Works, were then 
shown and explained. 


Sheffield Coal Trade.—The demand for all descriptions 
of coal in Sheffield is good, although the promise of an 
extraordinary brisk December trade is not borne out. A 
good business is being done with Hull for the London 
market and prices have a hardening tendency. Con- 
sumers are anxious as to possible advances. Some of the 
contracts on the eve of expiring were made at from 
10s. 6d. to 1ls. per ton, which is 6d. per ton above the 
values which have ruled during the past few weeks. 


The Coal Trade in the Normanton District.—In Nor- 
manton and district the coal trade remains good all 
round, though somewhat quieter than a few weeks ago. 
There is a brisk demand for most classes. Sorts for home 
consumption are in fair request, while a moderate busi- 
ness is done in the shipping trade. Prices are as last 
week, namely, best, 13s.; seconds, 12s.; slack, 6s. 6d. 

Sheffield and its Heavy Industries.—In the heavy trade 
things remain pretty much as they were last week. The 
armour plate and heavy forgings departments are fairly 
well emp'oyed, although at present there are no large 
orders coming to hand. Prices of hematites, axles, tyres, 
ee &c., remain as last week. The principal feature 
of the week, so far as the heavy industries are concerned, 
has been the placing of large contracts for railway wagons. 
The Great Northern Company have divided an order for 
2000 wagons amongst the following: Messrs. Craven 
Brothers, Darnall; the Ashbury Wagon Company, 
Manchester ; the Oldbury Wagon Company, near Bir- 
mingham; and Mr. Stapleford, eicester. The 
Midland Company have given an order to Messrs. 
Kitson and Co., of Leeds, for forty locomotives, and to 
Messrs. Diibs, of Glasgow, for thirty, and have also given 
orders for considerable quantities of tyres and axles to 
local makers. The same company have distributed their 
twelvemonth’s stores contract on the usual lines. The 
Great Eastern, Great Northern, North-Eastern, London 
and South-Western, and other railway stores contracts 
have been sent in during the week. 


Success of a Sheffield Projectile.—A 9,2 in. armour- 
piercing shell, manufactured by Messrs. Thomas Firth 
and Sons, was recently subjected to a very severe trial, 
being fired at a 14-in. compound plate. The result was 
eminently satisfactory to our local firm, as the projectile 
went clean through the plate, Further tests with regard 
to this series of shells are expected to be made shortly. 








FOREIGN AND COLONTAL NOTES. 

Another Canadian Tunnel.—A tunnel to Prince Edward 
Island, across Northumberland Straits, a distance of 
. miles, is proposed, at an estimated cost of 3,400,000/. 
The Canadian Government is asked to assist with a 
guarantee of interest. 

Baldwin Locomotives.—The Great Northern Railway 
Company (of the United States) has placed an order 
with the Baldwin Locomotive Works, of Philadelphia, 
for 50 locomotives, to be used on its Pacific Coast exten- 
sion. 

Tramways at Johannesburg. — Rolling stock recently 
ordered in England by the Johannesburg Tramways 
Company, is expected to arrive out shortly. The cars are 
of a ight build, and of the most approved type. 


South African Coal.—The output of the Stormberg mine 


in September, was 2550 tons. A tramway is being laid |- 


to the Fairview mine, and it is expected to have an impor- 


‘tant effect upon the extraction. 


Canadian Lumber. -- Wilmington shipbuilders have 
chartered a ship to bring a cargo of Canadian lumber from 





British Columbia. This will be the first shipment of the 
kind from the Pacific coast, with one exception. 


Italian Armour Plates.—Experiments have been carried 
on at the polygon of Muggiano, in the presence of the 
Italian Minister of Marine, with armour plates made of 
a special steel turned out at the Terni Works. The ex- 
periments are stated to have been attended with satisfac- 
tory results. 


American Canals.—The United States Secretary of 
War has approved the report of the engineer in —— 
of the Illinois and Mississippi Canal. ccording to the 

lans prepared, the canal will commence at a point near 
pmbaicg An appropriation of 1,000,000/. has been made 
by Congress to secure the construction of the canal. 


Steel in Colorado.—The question of erecting steel works 
at Denver, Colorado, is under consideration. If they 
should be determined on, blast furnaces will probably be 
built at Gunniston, 200 miles distant, for the production 
of Bessemer pig to be converted at Denver. 


New York Elevated Railroads. —-The New York elevated 
railroads earned last year 1,900,000/., and carried 
188,000,000 passengers. The net earnings were 849,200/. 
New cars costing 100,000/. have been ordered. 


The United States Navy.—Sixteen large cylinders for 
United States cruisers have been cast at the Brooklyn 
Navy Yard without the slightest defect. The plans of 
certain new vessels for the United States Navy have been 
based on English designs, but in every case the frames 
have been strengthened. 


American Cars at the Antipodes.—The Railway Com- 
missioners of New South Wales have accepted a tender of 
Messrs. Hudson Brothers for three trains of American 
carriages, the price being 17,8001. 


Australian Gold. —The output of gold in the seven 
Australasian colonies last year was 1,734,254 oz. In this 
total Queensland figured for 732,447 oz. The production 
of gold is declining in Victoria and New South Wales, 
but in Queensland it was larger in 1889 than in any pre- 
vious year. The total quantity of gold raised in all the 
Australasian colonies to the close of 1888 was 84,008,685 oz. 
The extraction of 1889 carried the total to 85,742,939 oz. 
The richest gold mine in the world is now the Mount 
Morgan in Queensland. 





LAUNCHES AND TRIAL TRIPS. 

Messrs .MAcKIE AND THOMSON launched from their 
yard at Govan on Tuesday, 9th inst., a steel screw steamer 
named Highland Lassie, of 2470 tons gross register, built 
to the order of Messrs. James Nelson and Sons, London 
and Liverpool. The vessel is 295 ft. in length by 40 ft. 
by 24.9 ft. moulded, to class 100 A 1 under Lloyd’s special 
survey. The engines are being fitted by Messrs. Duns- 
muir and Jackson, Govan, and are of the triple-expansion 
type—22 in., 34 in., and 56 in. by 39in., with two steel 
boilers (160 lb. pressure), large donkey boiler, and an 
auxiliary boiler for working the refrigerating machinery. 
The vessel is being specially fitted throughout for the 
dead meat trade between this country and the South 
American ports. The vessel is insulated in both upper 
and lower holds, and the refrigerating machinery, which 
is being supplied by Messrs. J. and E. Hall, Limited, 
London and Dartford, will be capable of dealing with 
100,000 carcases. 





Messrs. Robert Stephenson and Co., Limited, launched 
on the 13th inst., from their yard at Hebburn, the steel 
screw steamer Cornhill, built and engined by them for 
the Warkworth Steamship Company, Limited, of Wark- 
worth Harbour, Northumberland and Newcastle-on-Tyne. 
The dimensions are: Length, 203 ft.; beam, 314 ft. ; 
depth, 144 ft. ; and she will carry about 400 tons dead- 
weight on a light draught of water. Her propelling ma- 
chinery consists of a set of triple-expansion engines of 
about 700 indicated horse-power. 





On Saturday, the 13th inst., Messrs. James and George 
Thomson, Limited, Clydebank, launched the second of the 
three second-class cruisers building for the British Navy 
under the Naval Defence Act. This vessel, named 
Thetis, is 300 ft. long, 43 ft. beam, and 22 ft. 9 in. deep to 
upper deck. The displacement is 3400 tons, with a mean 
draught. 'To the other features in design, armament, and 
machinery reference is made in our special article review- 
ing ‘* Additions to the Navy in 1890,” 





The Norddeutscher Lloyd’s s.s. Gera left the Clyde on 
Saturday, 13th inst., for Bremerhaven, after going 
through a series of speed trials in the Firth. The tests 
were satisfactory in every way, a mean speed of 13.8 knots, 
or three-fourths of a knot more than that guaranteed, 
being attained. The Gera is the second of four vessels 
ordered in the beginning of the year from the Fairfield 
ay agar | Company, and is the fifteenth steamer built 
by the firm for the North German Company. The vessel 
is intended for the emigration trade between the Conti- 
nent of Europe and South America, She has accommo- 
dation for 50 first-class passengers, 50 second-class pas- 
sengers, and 2500 emigrants, Herdimensionsare: Length 
over all, 430 ft. ; ri’ between perpendiculars, 415 ft. : 
breadth of beam, 48 ft. ; and depth moulded, 36 ft. The 
gross register is about 5500 tons. The engines are of the 
triple-expansion type, and of similar dimensions to the 
Oldenburg launched on the 13th inst. 


On Saturday, the 18th inst., there was launched from 
Messrs. Edward Finch and Co.’s shipbuilding yard at 


Chepstow, an iron screw tug the Salvor, built to the order 
of on Tucker. and Co., of Cardiff, for sea towing and 





salvage pu Her dimensions are: Length between 
perpendiculars, 75 ft.; breadth, 15 ft.; depth in hold, 9 ft. 
lin. Her machinery consists of a pair of compound sur- 
face-condensing engines having cylinders 15 in. and 30 in. 
in diameter, by 20 in. stroke, and working at a boiler 
pressure of 100 lb. 





The Fairfield Shipbuilding and Engineering Company, 
Limited, launched on Saturday, 13th inst., the Oldenburg, 
a steel screw-steamer of 5400 tons, built to the order of the 
Norddeutscher Lloyd, of Bremen. Her dimension are : 
Length over all, 430 ft. 10in. ; breadth moulded, 48 ft. ; 
depth moulded, 33 ft. The ship will have accommoda- 
tion for about 42 first-class,} 36 second-class, and 2100 
third-class passengers, besides ample accommodation for 
officers and crew. Her engines are of the inverted triple- 
expansion type, with cylinders 31 in., 52 in., and 83in, 
in diameter, and a stroke of 4ft.6 in. Steam will be sup- 
plied by two double-ended and two single-ended boilers, 
each of steel and corrugated. The boilers have been 
_—ee, for a working pressure of 150 lb. per square 
inch. 





On Saturday, the 13th inst., there was launched from 
the yard of the Palmer Shipbuilding and Iron Company 
a second-class twin-screw cruiser, built to the order of 
Her Majesty’s Government. The Pique is the first com- 
pleted of three second-class cruisers. Her dimensions are 
as follow: Length between Ls? gen mp 300 ft. ; 
breadth, extreme, 43 ft. 8 in. ; depth moulded, 22 ft. 9 in.; 
displacement, 3600 tons on a mean draught of 17 ft. 6 in. ; 
indicated horse-power, 9000; speed, 20 knots. There is 
a steel protective deck, which extends the whole length 
of the vessel, the hull throughout is built of steel, and the 
bottom of the ship is sheathed with teak 34 in. in thick- 
ness to a height 2 ft. above the water-line. The pro- 
pelling machinery is to consist of two sets of vertical 
triple-expansion engines, having cylinders 334 in., 49 in. 
74 in., and 39 in. stroke. There are to be five boilers, an 
each of the closed stokeholds will be supplied with two 
fans worked by oe engines for the current of air 
required. On the draught of 17 ft. 6 in. the coal supply 
is 400 tons. The armament is of a formidable descrip- 
tion, and the vessel, which is to be manned by a crew of 
250 hands, will have a complete installation of the elec- 
tric light. 





On Saturday, 13th inst., the Empress of Japan, a large 
steel twin-screw steamer, built for the Canadian Pacific 
Railway Company, was launched from the yard of the 
Naval Construction and Armament Company at Barrow, 
being the second launched from the same yard for the 
same company. A third is at present under construction. 
These vessels are intended to sail from Vancouver to 
Yokohama, and will cover the distance in considerably 
less time than it is done at present. She is 485 ft. long, 
440 ft. between perpendiculars, breadth moulded, 51 ft. ; 
depth moulded, 36 ft. ; tonnage, 5700 tons gross. The 
engines will indicate about 10,000 horse-power. The 
Empress of Japan has been built to Admiralty require- 
ments as a cruiser, and can be got ready for duty in a few 
hours, her guns being stored in readiness at Vancouver 
and Hong Kong, consisting of the largest type of 4.7 in. 
guns. 





On Saturday, 13th inst., Messrs. W. B. Thompson and 
Co., of Dundee, launched a steamer named the Princess 
Irene, of 750 tons gross, which has been built to the order 
of Messrs. M. anglands and Co., of Liverpool, is 
intended for the passenger and general trade between 
Dundee and Liverpool. 





Messrs. Blackwood and Gordon launched on Saturday, 
13th inst., from their shipbuilding yard at Port-Glasgow, 
a handsome steel twin-screw steamer named Iris, of 1500 
tons gross tonnage and 260 ft. in length, to the order of 
Messrs. Hill, Gomes, and Co., for South American trade. 
She is fitted with two sets of triple-expansion engines of 
1700 indicated horse-power. 





The s.s. Martin Saenz, launched lately from Messrs. 
Chas. Connel and Co.’s yard, Whiteinch, and engined by 
Messrs. Dunsmuir and Jackson, Govan, went on her 
speed trials on Friday, 5th inst., loaded with 3600 tons 
deadweight. The steamer is 355 ft. by 42 ft. by 27 ft. 8in., 
has full lines, and is fitted up for passenger service. The 
pce ee have cylinders 27 in., 43in , 69in., by 48 in. stroke, 
and are supplied with steam from two double-ended boilers 
14 ft. in diameter by 16 ft. long, working at a pressure of 
160 lb. The engines worked satisfactorily and the mean 
oe on the measured mile at Skelmorlie was 11} knots. 

he vessel afterwards proceeded on her voyage to Cadiz. 





The s.s. Erling, which has lately been fitted by Messrs. 
Fleming and Ferguson, Paisley, with a set of their patent 
quadruple engines, went down the river last week for 
trial, and on the measured mile, with 1200 tons on board, 
made a speed of nine knots. The old engines, which 
have been replaced by the quadruple now tried, only 
drove this steamer seven knots with a coal consumption 
of 15 tons, whilst the quadruple drove her nine on a con- 
sumption of 8 tons. 








Tue New BripGE OVER THE CAM AT CAMBRIDGE.— 
Erratum: In our paragraph in Miscellanea last week 

iving an account of the opening of a new bridge over the 

‘am at a we stated that the bridge was built 
to the designs of Mr. J. J. Webster, M.I.C.E., and Mr. 
F. Waters. We are informed this statement was inaccu- 
rate, as the designs were prepared solely by the former 
gentleman. 
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partial suspension of traffic, at the busiest season cf 
the holidays. 

Affairs at the docks have taken quite a new turn, 
the dockers posing, for once, as the moderates in 
matters of policy. They were not consulted with 
regard to the manifesto of the London Labour Council, 
and the Dockers’ Union refuses to be bound by it. 
The attitude of the members of the Dockers’ Union 
has led to an official intimation by the London and 
India Docks Joint Committee to the effect that ‘‘ the 
present dispute and recent strikes of seamen, firemen, 
and coalwhippers do not in any way concern the dock 
companies and their labourers. There has been no 
dispute of any importance for some time past among 
the men employed by the Joint Committee. The work 
performed by the dock labourers has shown a marked 
improvement during the past two months. The men 
engaged on piecework are earning good wages, and 
the result is mutually satisfactory. Themen employed 
on day work are also working steadily and well.” This 
official announcement shows that under the new regu- 
lations, where the dock authorities exercise effective 
control over the men, matters are more peaceful, and 
the work is better done. The strike of seamen and 
firemen led to some rather tumultuous proceedin 
towards the close of last week, and some disorderly 
scenes, in which there were some conflicts between the 
union men and the non-unionists. 





The monthly report of the Amalgamated Society of 
Engineers for December states that the total number 
of members has now reached 67,687; of these 
only 1148 were on donation benefit, or fewer by 109 
than last month, and 91 less than at the same period 
of last year. ‘The relative number out of work to the 
total number, is quite phenomenal for this season of 
the year. The reports as to the state of trade from 
the several branches ‘‘ show that, up to date, trade, 
in so far as the engineering trade is concerned, has not 
yet begun to decline ;” but the members are reminded 
that in some other branches things are not so favour- 
able, and they are exhorted to do all they can to pro- 
cure situations for the unemployed members of the 
society. One other hopeful sign about the condition 
of trade, and the general welfare of the members of 
this important society, is that ‘‘the late severe 
weather does not seem to have had such evil effect 
upon the health of the members that might have been 
expected, for the reports show that there are53 fewer 
on sick benefit than last month, and only an increase of 
29 upon 1889; although the members have increased 
by 8000, only 2 per cent. are on sick benefit.” The 
total number on sick benefit was 1355; last month, 
1408, On superannuation benefit there was 1946, 
fewer by 12 than in November, but 172 more than in 
December, 1889. The report states that the London, 
Brighton, and South Coast Railway Company have 

iven an advance of from ls. to 2s. per week in wages, 
[ which the Council tender their grateful thanks. 
At Neath also the wages have been advanced by 2s. 
per week, without a strike, by purely friendly negotia- 
tions. The report continues: ‘‘ These concessions, 
coming at the present time, render them doubly pre- 
cious, and will afford the means whereby many little 
comforts and useful articles may be purchased for the 
homes of the workmen.” 

The monthly report of the Steam Engine Makers for 
December states that there is no material change in 
the condition of trade, but on the whole the prospects 
are fairly good for the future. At Preston the reports 
are discouraging, at the Woolwich Arsenal some men 
have been discharged, and reports are in circulation to 
the effect that a reduction in the number of skilled 
mechanics is to be made at Portsmouth Dockyard, 
while at Thetford there is some slackness at one of 
the agricultural implement shops; otherwise the 
general tone of the reports is cheerful, especially in 
shipping centres, and ample employment seems to be 
assured for some time to come. This state of things 
to be reported just on the eve, as it were, of the 
Christmas holidays, is encouraging. Several minor dis- 
putes have been dealt with during the month. In 
reporting upon the advance granted to the members 
working under the London, Brighton, and South Coast 
Railway Company, the Council states that a joint com- 
mittee was formed with delegates of other societies ; 
that committee waited upon the manager and stated 
their case; he promised to lay the matter before the 
directors ; this was done, and the advance was given 
to the workmen. The total out of work in the entire 
society is only 34—18 fitters, 9 turners, 3 millwrights, 
3 pattern makers, and one seagoing engineer. On the 
sick list there was 134, and on superannuation allow- 
ance 102. The total on the funds shows a reduction in 
number, both on the unemployed and sick, as com- 
pared with last month. These facts accord with the 
experience of the Amalgamated Society of Engineers 
before given. 





The monthly report of the Ironfounders’ Society is 
uite as satisfactory as the preceding. It speaks of 
the slight revival in the iron trade as having increased 
the general demand for labour and added steadiness to 





employment. Ironfounders generally keep busy, and 
those engaged in the manufacture of the heavier kinds of 
machinery arevery activelyemployed. Taking a general 
survey of the position the report says that ‘‘the condi- 
tion of the iron trade at present, as compared with 
the corresponding period of previous years, may fairly 
be considered healthy.” It then refers to the fact that 
the number of aaeghied is fewer by 16 than in the past 
month, as confirming that view. The state of trade 
as disclosed by the branch reports shows even better 
results, as the following figures will demonstrate: Out of 
116 branches three are returned as showing trade to be 
slack or dull, and very slack and dull, as compared 
with five in the previous month, not one showing short 
time, bad, or very bad; whereas last month there 
were three in the latter category. The state of trade in 
those branches affect only 250 men, as against 313 last 
month. As compared with those the state of trade 
was from very good to moderate in 113 places, as com- 
pared with 111 last month, and the number of men 
affected was 14,525 this month, as compared with 
14,152 last month, showing better prospects and better 
employment for 373 men. The total number on dona- 
tion benefit was 397; on the sick list 352; and on 
superannuation 540, The total membership is 14,755; 
the total balance in hand being 46,837/. The levies 
have been voted bya large majority and 250/. have 
been forwarded to the Strike Committee for Australia. 
Out of the total number of members only 618 voted 
against the grant to the Australian strike fund, 





The a of the Associated Blacksmiths for De- 
cember shows that the state of trade is good in nearly 
every district. In none is it said to be ‘‘ bad,” and in 
only one instance is it said to be even ‘‘ dull.” Good, 
fair, improving, steady, and moderate are the terms 
used in all other cases to describe the state of trade. 
In the month some 70 men received idle benefit ; 
but as the total did not reach 14s. per man the time 
lost must have been inconsiderable. Five only re- 
ceived strike benefit, and in this case the total did not 
average more than about 18s. per man. There were 
101 on the sick list, and 21 receiving superannuation 
allowance. The report is able to record an increase 
in membership and in funds during the past month. 
The report states that trade has improved at Greenock 
and Port-Glasgow, only six being unemployed in these 
districts. At Barrow trade is so busy that that the 
firms are working overtime, and there is sufficient 
work on hand for eighteen’ months to come ; but at 
Whitehaven trade is — ata standstill. It is 
rumoured, however, that a Liverpool firm is about to 
reopen the shipyard and slip, so that there is a prospect 


of trade reviving there ere long. Movements are on | & 


foot for insisting upon non-members joining the society 
at Belfast and Dumbarton, and the Council express 
approval of the measures about to be taken. A con- 
ference is reported to have taken place at Manchester 
on the 16th instant, in connection with the federation 
of the engineering and shipbuilding trades, to con- 
sider, what{further steps shall be taken in this direction. 
In concluding this last report to be issued this year 
it says: ‘‘ At the present time there is every promise 
that for some months to come, we may look forward 
with confidence to a fairly good condition of trade all 
round. This is always a pleasant prospect, more 
especially so in the winter months.” 





The condition of the engineering trades in the Lan- 
cashire district shows very little decline in any 
branches. Activity is fairly well maintained in all the 
departments throughout the district. The pressure of 
work is not perhaps quite so great as it was some 
months back, but it is only in exceptional cases that 
any appreciable slackening off is felt. Machine tool- 
makers are still full of work, and a fair amount of 
new orders are coming forward, Some large orders 
for railway plant have recently been placed which will 
keep locomotive builders and wagon builders well 
employed for many months to come. Boilermakers 
are very busy, and plenty of new work is coming for- 
ward. The finished iron trade, however, remains 
without animation, and some anxiety is manifested to 
secure new work, even at the risk of some abatement 
in prices. In a few towns in Lancashire there is a 
tendency to slacken off, such as Blackburn, Bury, 
Preston, and part of Liverpool, but it is confined to a 
few of the branches. In the chief centres of the 
an. pI trade there is little falling off in activity, 
and no disputes exist of any consequence. 





In the Sheffield and Rotherham district the heavier 
branches of trade are extremely busy, and fuel has 
been in such demand that some firms cannot get suffi- 
cient to satisfy their requirements. Orders for rail- 
way work continue to pour in, some 2000 wagons 
being placed with certain firms there and elsewhere. 
Seventy new locomotives have also been ordered, at 
Leeds and Glasgow chiefly, but the spritigs, tyres, 
axles, &c., will be made at Sheffield. In the armour- 
plate departments work is being pressed on to the 
utmost capacity with orders on hand, and these will 
take a considerable time to complete. Most of the 





local industries are fairly active, but new orders are 
reported to be not so plentiful as could be wished. 
There are no disturbances in the labour market of any 
consequence, nor are there at present any indications 
of any new demands on the part of the men in any 
important local industry. 





In the Cleveland district a strike has taken place in 
the Central Marine Works and Shipyards of Messrs. 
Gray and Co. The men involved are the enginemen, 
cranemen, and boilermen, the demand being for an 
increase of pay, bringing them to a uniform level. The 
demand was colaieilie made through the local officials 
of the Amalgamated Society of Engineers, with whom 
the firm refused to treat, but offering to treat with the 
men themselves. The men were indignant at this and 
at once tendered their notices. The firm dispute the 
legality of the notices, but the men stand by them. 
An effort to obtain an inverview with the firm was 
unsuccessful, as they refused to treat with a ‘‘stranger,” 
as the local secretary was denominated. The firm de- 
clare that the wages paid are on a level with the terms 
of other firms in the district, and that the men were 
satisfied until outside pressure was brought to bear. 

The local trades seem to be slackening off in some 
branches. At Arderston Foundry, near Middles- 
brough, a further batch of men have been discharged, 
making a total of 300 during the last three weeks. 
The firm was engaged largely in the manufacture of 
railway material, and upon orders for the Argentine 
Republic. 

The blast furnacemen have had a general offer of 
help in the shape of an institute at Barrow, and at 
Cleaton, Mon. The institute is for the meeting of the 
members, with reading rooms, facilities for recreation, 
&c., so that they shall not be tempted to meet at 
public-houses. These offers appear to be the first 
of the kind to a class of men engaged in a laborious 
and hazardous kind of labour. 


In the North Staffordshire district trade varies 
somewhat. In many places orders are coming forward 
fairly well, and the men are actively employed ; at 
other places orders are scarce, and short time is being 
worked. At most of the mills and forges trade has 
been fairly good for the time of year, the quarter now 
closing showing an improvement upon the previous 
quarter. The demand for finished iron is not great, 
but it is expected to revive with the new year. 





In the Scottish districts the blast furnacemen are 
still out, with no visible signs of a settlement. The 
curious thing is that the prices of store iron has been 
oing down, notwithstanding the strike. At Coat- 
bridge the large malleable iron works, employing 500 
men, will close for a fortnight, because of the lack of 
iron. Efforts are again being made to close the dispute. 
Another curious thing about this strike is that while 
English unionists are supporting the men exceedingly 
wal, little help is given by the Scottish unionists. 





There is a prospect of the cokemen of Durham 
striking, notices were given in to terminate all con- 
tracts on Saturday last. At the ballot, 75 per cent. 
of the men voted for a strike. 

In the Yorkshire mining district there have been 
several disputes of a local character, but nothing very 
serious ; in one case the men were out for a week. 
Many of these disputes are of a technical nature, and 
can only be dealt with by arbitration, as they involve 
details as to working, clearing, drawing, &c., which 
differ in various districts. F 

In the South Wales colliery districts there appears 
to be some probability of jnvaie early in the new year. 

If the new scale is generally agreed to, trouble will be 
averted. But some doubt whether the scale will be 
accepted on all hands. 





TRIAL OF A BABCOCK AND WILCOX 
BOILER. ; 

In July last* we printed a report of a trial of a Babcock 
and Wilcox boiler. We are now enabled, through the 
courtesy of Mr. Michael Longridge, to publish the results 
of a further trial of the same boiler made by him to ascer- 
tain the effect of certain alterations in the furnace. 


Evaporative Test OF A WATER-TUBE BOILER AND 
EcoNnoMISER. eel 

Description of Boiler and Economiser.—The boiler is a 
single furnace Babcock and Wilcox boiler, with 42 tubes, 
and a reputed heating surface of 840 square feet. The 
economiser is a Lowcock’s of 48 pipes. The firegrate, 
which was formerly 4 ft. wide by 2 ft. 9in. long, is now 
2 ft. wide by 5 ft. long, the width having been reduced 
by increasing the thickness of the side walls of the furnace 
to about 2 ft. 7in. The furnace front round the firedoor 
has. also been protected by brickwork and a Bennis 
mechanical stoker, with movable bars, has been fitted. 
Also an automatic damper regulated by the steam pres- 
sure, has been substituted for the original sliding damper 
between the economiser and the chimney. — 

Object of the Trial.—The large quantities of heat un- 
accounted for in the balance-sheets of the trials made in 


* See ENGINEERING, July 11, 1890, page 53. 
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April were attributed principally to transmission through | u. Temperature of air 


the brickwork, and the object of the present trial was to | 
ascertain whether the loss had been reduced by the | = 


increased thickness of the brickwork, and better protec- 
tion of the furnace front. 
Description of the Various Measurements.—The feed 


water was measured in the same way, and by means of the | 


same apparatus as in April. The steam was assumed to be 
dry, and in all wr was so, the rate of evaporation 
being verylow. Thefuel was from the sameseamas that used 
for the former trials, and has been assumed to have the 
same chemical composition and calorific value. Samples 


of the gases leaving the boiler and economiser were col- | 


lected by continuous aspiration as previously described. 


METHOD or BEGINNING, CONDUCTING, AND ENDING 
THE TRIALS. 

The firegrate was cleaned during the breakfast half- 
hour. At 8.30 the steam was up to 80 Ib. and the engine 
was started. The fire was then allowed to burn down 
till 9 a.m., when the trial was begun, with the bars 
practically clean and about 2in. of clear fire on them. 











‘a boiler-house .. and ae 
»” gases leaving boiler... ee 
. ” ” »» economiser .. 
| 15. “a feed to boiler oe 
| 16. re »  economiser .. 
| 17. Steam pressure .. <“ ae 
18, Feed per hour to boiler 


19. 

2c, 

21, 
| 22, 

23. 
| 

24. 

25. 


26. 
27. 


fi economiser. . on 
Assumed percentage of waterin steam... 
Water evaporated per square foot boiler 
heating surface per hour .. “a i€ 
Water heated per square foot economiser 
heating surface per hour .. ac wie 
Water evapora per square foot total 
heating surface per hour .. aia 
Water evaporated per square foot 
surface per hour oe aa i“ re 
Velocity of steam across water surface in 
feet per second “ aa = <a 


water 


Fuel perhour .. ta ae ad “ 
Weight of water mixed with each pound of 
dry coal aa «e 


Ash and clinker pe r hour 


Percentage of as 








59.2 

69.2 
617 deg. Fahr. 
297 








G04) 
aa. Steam Pressure 


cc.dd. n 


During the early part of the morning the rate of firing | 


was somewhat irregular, the stoker being occasionally | 
pe sg to prevent the steam blowing off, but by 11, 
o’clock the necessary rate of firing had been found | 
and all proceeded smoothly till 12.30, when the engine 
stopped and the dampers were shut down. During the 
dinner hour the clinker, which was pasty and sticky, | 
was loosened from the bars. At 1.30 the works were re- | 
started and the trial proceeded, with a gradually falling 
pressure of steam, till 4.40, when it became necessary to 
increase the draught in order to bring the pressure up to 
80 Ib., the pressure at the beginning of the trial. Con- 
siderable difficulty however was experienced in getting up 
the pressure ; in fact, although the rate of combustion was 
increased as much as possible, the pressure barely reached 
75 lb. at 5 p.m., the time fixed for the conclusion of the 
trial. The result of trying to get the pressure up was 
that instead of 2in. there was, including clinker, 4 in. 
of thickness of fire on the grates, and consequently some 
deduction had to be allowed from the coal weighed out 
to the fireman. This deduction was fixed at 40 1b. 

The observations made and the results calculated are 
hes in the following Table and balance-sheets. To the 

res in the latter have been added the means of those 

obtained from the April trials to facilitate comparison. 
Both Tables and balance-sheets are illustrated by Figs. 1 
and 2; the former being plotted from the observations, 
the latter from the percentage column on the credit side 
of the balance-sheets. 


TABLE. 
1. Date of trial October 3, 1890 
2. Duration of trial.. ee 7 hours 
3. Weather .. .. Warm and bright 
4. Barometer. . aa aa ‘ 30 in. 
5. Boiler heating surface .. ‘os << < 840 sq. ft. 
6. Economiser heating surface .. - aa 460 ,, 
7. Total heating surface és “y 1300 ,, 
8. Area of water ace 52.5 55 
9 10 » 





Grate area .. pe oe <e _ ws 
10. Ratio of grate to total heating surface .. 1: 130 


30. 
31. 


32. 
33 


34. 
35. 


36. 
37. 
38. 
39. 


45, 
46. 
47. 


48. 
49. 
50. 
51. 
52. 
53. 
54. 


. Feed to economiser per 





Scale 60lbs.=I" | ee. Damper opening (see report) Ysth : 
bb. Temperature of Feed to Boiler... » 150° = 1 | FF Weight oF Coal measured out (see rep) 750 /bs = | 


Weight of dry coal per hour aa re 

* ash drawn from furnace per 

pound dry coal Pe as ‘“ a 
Weight of ash per analysis 


. Difference being unburnt carbon 


Calorific value of 1 lb. of dry coal .. 
Weight of fuel fired persquare foot of 
heating surface perjaour .. ..  .. 
Weight of fuel fired } per square foot of total 
heating surface per hour ee oe 
Weight of dry coal fired per square foot of 
hoiler heating surface per hour .. ay 
Weight of dry coal fired per square foot of 
total heating surface per hour .. ae 
— of fuel fired per square foot of grate 
r hour 


boiler 


. Water gauge pressure in flue at back of 
boiler .. ne as ae =< 

. Average opening of damper 

. Water evaporated 


Se ee 
r pound of fuel from 
temperature in line 15 oe ee ee 
Equivalent evaporation from and at 212 deg. 


Fahr. ee ee . 
und of fuel raised 

from temperature in line 16 to tempera- 
ture in line 15 .. ee oe ee ee 
Water evaporated per pound of dry fuel 
from temperature in line 15 oo ee 
— evaporation from and at 212 deg. 


Feed to economiser per pound of dry fuel 
raised from temperature in line 16 to tein- 
perature inline15 .. <i Briar 

Weight of products of combustion leaving 
boiler per pound of dry fuel ee se 

Weight of steam leaving boiler flue per 
pound ofdryfuel .. <s ee as 

Weight of unburnt air leaving boiler per 
poundofdryfuel . aa a Py 

Weight of products of bustion leaving 
economiser per pound of dry fuel.. 

Weight of steam leaving economiser per 
pound ofdryfuel .. ee ee ee 

Weight of unburnt air leaving economiser 
per pound of dry fuel Py «e ee 

Weight of air entering economiser at 
damper and chain holes .. es 








. 


. Waste Gases... » 300° = |" | gg. Weight of Water... ... ... 15000 Ibs = I" 


276 Ib. 
-08182 
-0335 


-0483 
13,769 th, u. 
+345 Ib. 
-230 ,, 
-328 ,, 
-212 ,, 

28.96 ,, 


Tin. 
7.706 Ib. 
8.090 ,, 


7.810 ,, 
8.089 ,, 
8.496 ,, 


8.198 ,, 
10.483 ,, 
.050 ,, 
11,661 ,, 
10.094 ,, 
-050 ,, 
17.802 ,, 
6.141 ,, 





55. Heat capacity of gases and steam from 


boiler per pound of dry fuel “e <«e 5.395 th. u. 
56. Heat capacity of gases and steam from 
economiser per pound of dry fuel 6.755 ,, 
57. Analysis of gases from boiler : 
Carbonic acid .. -074 
me oxide .010 
Nitrogen -366 
; ) EES -550 
58. Analysis of gases from economiser : 
bonic acid .. 056 
9 oxide 010 
Nitrogen ive “ 274 
Air nei -660 


Two of the lines in Fig. 1 require explanation. The 
| first is line ee — the opening of the damper. The 
draught was regulated by two dampers, a sliding damper 
adjustable by hand between the boiler and economiser, 
and a swivel damper between the economiser and the 
chimney. This last was connected with a small steam 
cylinder by which it was closed and the stoker put out of 
action whenever the pressure in the boiler rose to about 
78 lb. At all other times it remained open and the 
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draught was regulated by the sliding damper behind the 
boiler. The amount of opening of this damper is shown 
on Fig. 1 by the line ee. The periods during which the 
stoker was stopped and the swivel damper was closed are 
shown by the small vertical marks on the line ff. They 
were fifteen in number, varying from less than one minute 
to four minutes in duration and lasted in the aggregate 
nearly thirty-five minutes. For practical purposes, there; 
fore, it may be taken that the damper behind the econo- 
miser was left fully open, and that the draught was 
regulated by the — damper behind the boiler. 
Now this damper, as will be seen by line e on dia- 
gram Fig. 1, was open 94 in. till 10.40 a.m.; 6 in. 
from 10.40 till dinner-time, and 4 in. during the after- 
noon till 4.40, when it was raised in order to get u 
the pressure. The effect upon the furnace was this : With 
94 in. opening the clinker did not adhere to the grate to 
any great extent, and was carried forward by the motion 
of the bars and dropped over into the flue, but the quan- 
tity of air admitted was too great ; while with 4 in. open- 
ing in the afternoon the quantity of air was reduced more 
nearly to that required for the combustion of the coal, but 
the clinker became pasty and adhered to the bars, neces- 
sitating frequent applications of the poker. The trial 
was therefore conducted in the face of two difficulties of 
opposite kinds, either large excess of air and a workable 
fire, or small excess of air and a grate clogged with clinker. 
Had the grate bars been fit with —— dipping 
into a trough of water in the ashpit, as in Perret’s grates, 
there is no doubt a rather better result might have been 
obtained, as the bars would then have been kept cool 
enough to prevent the adherence of the clinker inde- 
pendently of the supply of air, which could then have 
been reduced without trouble to the minimum consistent 
with complete combustion of the fuel. 

The line ff is not a very satisfactory indication. It 
does not show the rate of firing like the correspondin 
diagrams for the April trials, but only the rate at whic 
the coal was weighed out upon the stokehole floor, each 
circle indicating the time at which 100 lb. was weighed 
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BALANCE-SHEETS.* 























Boiler Alone. 
— | October 3. April. 
Dr. | thermal units | thermal units 
To calorific value of 1 1b. dry) 
coal .. a se af 13,769 13,769 
To heat contained in coal and, 
moisture a = oof 8 
To heat contained in air enter- 
ing furnace oe es 137 77 
| 13,914 18,851 
| 
thermal] per j/|thermal) per 
Cr. units | cent. units | cent. 
By heat transferred to water | 8,186 58.83 7,240 | 62.27 
» carried off by flue 
gases: | 
By heat carried off by pro- 
ducts of combustion .-| 1,519 | 10.92 | 1,155 8.34 
By heat carried off by air in 
excess .. a 6. --| 1,662 | 11.96 | 929 6.71 
By heat lost in evaporating | 
and superheating moisture | 
mixed with coal... ap 68 0.49 66 | 0.48 
By heat lost by imperfect com- | 
bustion se ae ad 883 6.33 873 6.30 
By heat equivalent of unburnt 
carbon mixed with clinker. . 698 5.02 | 1,107 7.99 
By heat lost in hot ashes | 
drawn from fire . oe oo 116 0.84 





By remainder, including heat 
transmitted through brick- | 
work, and unaccounted for 898 6.46 2,365 | 17.07 


13,914 | 100.00 | 13,851 | 100.00 

















* In constructing these balance-sheets all temperatures are 
reckoned from 32 deg. Fahr. 





Economiser Alone. 
—_ | October 3. April. 
Dr. thermal units thermal units 
To heat received from boiler 
flues per pound of dry coal, 3249 2151 
To heat contained in air enter- 
ing at chain holes .. ° 40 48 


To difference in heat con- 
tained in water in econo- 
miser at beginning and end 
of trial estimated at ° 40 195 

To difference of heat con- 
tained in brickwork at be- 
ginning and end of trial and 








error of observation ee os 91 
3329 | 2585 
ened 
Cr. thermal’ per /|thermal) per 


units. | cent. | units. | cent. 
By heat transferred to water} 1152 34.60 | 1064 | 41.16 
-. carried off in pro- 
ducts of combustion ni 664 19.95 616 23.83 
By heat carried off in excess | 
air es PY ie «-| 1120 33.65 843 | 32.61 
By heat carried off in super- 
heated steam from moisture 














mixed with coal... ae 61 1.83 62 | 240 
By remainder, including heat | 

transmitted through brick- 

work and unaccounted for} 332 | 9.97 

3329 | 100.00 | 2585 | 100.00 
Whole Apparatus. 
- ere : 
_ October 3. April 





} 
, aa | — 
Dr. thermal units | thermal units 
To calorific value of 1 1b. dry 
coal .. ee oe as 13,769 13,769 
To heat contained in air, coal, 
and moisture.. ois es 185 130 
To difference in heat con- 
tained in water in econo- 
miser at beginning and end 


of trial .. is 40 195 





13,994 | 14,094 
{ 


' | 
thermal) per thermal, per 
Cr. units. | cent. | units. | cent. 
By heat transferred to water 9,338 | 66.73 | 8,304 | 58.92 
, carried off in products | | 
| 664 4.74 616 | 4.37 


of combustion oe oof 
By heat carried off in excess 
1,120 8.00 843 5.98 


air ae ce es ve 
By heat carried off in super-| 


heated vapour es aol 61 0.44 62 0.44 
By heat lost by imperfect, ei 
combustion .. aS 883 6.31 873 | 6.19 
valent of un H 
a: = eager | 6-008 | 4.90 1,107 | 7.86 
By heat lost in hot clinker, | 
drawn from furn Tr om 116 0.82 


ace My 
By — — uae 
transmit roug ck-| 
work and unaccounted for.. 1,230 8.79 2,173 | 15.42 


18,994 | 100.00 4008 | 100.00 








and turned out upon the floor. As one weighing was not 
always quite finished before the next was turned out, and 
as the hopper of the stoker was not allowed to empty 
itself entirely before being recharged, there was always a 
small floating balance between the rate indicated by the 
diagram and the actual rate of firing. 





On comparing the balance-sheets for the two trials, a 
considerable saving is seen to have been erfected. To 
what must this saving be attributed? Not to more 
careful firing and regulation of dampers, for the heat 
carried off in the waste gases was greater than in April. 
Neither can it be set down, except in a very slight degree, 
to the mechanical stoker and moving firebars, for the 
loss from imperfect combustion and unburnt carbon was 
but little less than at the previous trial. No, the saving 
was arg Ay 3 to the thick furnace walls and better 

rotection of the furnace front, whereby the quantity of 

eat lost by transmission through the brickwork was 
materially reduced. 

The conclusion drawn from the results of the April 
trials seems, therefore, to be correct. 





AUTOMATIC TORPEDOES. 
Automobile Torpedoes, the Whitehead and Howell, with a 
Detailed Description of each.* 

By Ensign JonHn M. Exticort, U.S. Navy. 
(Continued from page 631.) 

THE general profile of the Howell torpedo is that of a 
— of revolution, the after body being a true spindle, 
the middle body acylinder, and the fore body an approac 
to an ogive. ere are four distinct detachable sections ; 
the nose, which carries the firing pin and its mecha- 
nism ; the head, which carries the explosive charge and 
detonator ; the main section, which carries the flywheel 
and screw gears; the stern section, which carries the 
diving mechanism (pages 737 and 741). 

The Nose (Figs. 26 and 27).—In order to guard as com- 
pletely as possible against a premature discharge of the 
ceuale in handling, the ap se firing pin is so 

7 





arran, as to be completely removable and also to be 

uickly attached at the last moment before inserting 
the torpedo in the launching tube. The entire firing pin 
mechanism is, therefore, permanently fixed ina single 
hollow bronze casting 17 17, which is attached to a pro- 
jecting lip at the front end of the head by a simple 
bayonet, or slotted screw, joint, so that a few seconds 
only are necessary to attach and detach it. A stout steel 
pin 18 travels in guides formed in the nose at and 
is actuated by a strong spiral spring 19. It is held back 
in the armed position by a soft metal pin 20, which seats 
in a slot cut through the pin and bears against the outside 
of the nose. The outer end of the firing pin is provided 
with fan-shaped corrugated horns 21, which receive the 
impact blow, and are so shaped and arranged as to pre- 
vent glancing or sliding along the object struck when the 
impact is sharply angular. The force of the blow is in- 
tended to shear the soft metal stop-pin, and thus permit 
the firing pin to be driven violently down on the deto- 
nator by the spring. 

Two small cams 22 22 are so pivotted and maintained 
by the small flat springs 23, 23, that normally they rest 

ainst the body of the firing pin just under ashoulder, so 
that if from any accident the pin after cocking should be 
so struck as to shear the soft metal stop-pin, it could not 
drive down and explode the detonator. Just in front of 
the cams is a crosshead 24, having projections which rest 
on the cams, so that as the crosshead is pushed to the rear 
the cams are turned out clear of the shoulder, leaving the 
firing pin clear. The crosshead is in connection with two 
small pistons 25 25, which are held forward by the cam 
springs. The front ends of these pistons come out flush 
with the outer surface of the nose and are entirely open. 
When, after launching, the torpedo strikes and rushes 
through the water, thedirect pressure on these pistons forces 
them back against their springs, in turn pressing on the cams 
and turning them back clear of the firing pin, which is 
then completely armed for action. When the speed of 
the torpedo becomes so reduced as to permit the piston 
springs to overcome the pressure of water on the pistons, 
they come forward, the cams turn in under the shoulder, 
and the firing pin is again locked. The condition of the 
firing pin is at all times plainly visible. The length of 
the firing pin projecting beyond the nose shows whether it 
is cocked or not ; the piston heads being plainly visible 
show at all times whether the cams lock the pin or not. 
When the nose is off the head, the front of the interior of 
the head is laid bare, so that the detonator itself may be 
kept out of the torpedo until the last moment. Small 
ooles 26, inclining strongly backward, are pierced through 
the nose and are left open. These holes leak water into 
the hollow nose chamber when the torpedo is stationary, 
or at low speed, which overcomes the reserve buoyancy 
of the torpedo, sinking it and finally attacking and 
drowning the dry gun-cotton detonator; so that if the 
9 aged fails to makea hit it locks its firing pin, and 
sinks and drowns its detonator, being thus rendered 
completely innocuous. 

The Head iy on 29 and 30).—The heads are distinguished 
as the dummy head and the fighting head. The shells of 
both are made of a single sheet of brass brazed and spun to 
shape and braced by strong rings A A, B B at the front 
and rear ends. Each of these rings is prolonged slightly 
beyond the end of the shell to form bayonet joint locks, 
the front one for holding the nose, the rear one for secur- 
—> main section. 

he dummy head carries a heavy wooden block CC, 
quite filling the interior space. This block has a square 
hole cut through its axis, and carrying an iron threaded 
bar DD. Upon this bar is a square lead block EE. 


_| The outer end of the bar being squared, it is readily seen 


that by turning it the block is traversed back and forth. 


* From the Annual of the U.S. Office of Naval Intelli- 
gence. The description of the Howell automobile torpedo 
manufactured for the United States, was furnished to 
the author by Mr. E. W. Very, of the Hotchkiss 
Ordnance Company. 
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By this means the torpedo is balanced longitudinally. 

en the torpedo is launched, no matter whether it has 
buoyancy or not, its diving mechanism will keep it at its 
proper depth. It is desirable that the greatest weight of 
explosive possible should be carried and also that it should 
sink at the end of its run if it fails to make a hit. There- 
fore with the fighting head the buoyancy is practically 
nil and the torpedo is aan 4 no dn in its entirety 
for this condition. For exercise, however, the torpedo 
must not be allowed to sink, as it would be lost. The 
dummy head, therefore, is lighter than the fighting head, 
so as to give about 13 lb. buoyancy, and the _ te block is 
introduced in order to keep the centre of gravity of the 
torpedo in the same position relatively to the centre of 
buoyancy as that occupied with the fighting head. Other- 
wise there would be a difference of leverage between the 
two conditions that would alter the steering adjustments. 
A single shop adjustment of this block is sufficient, and 
maintains its place unless moved by screwing the bar. A 
complete bulkhead plate screws water-tight into the rear 
end of both heads, 

In the fighting head the main part is completely filled 
with wet gun-cotton ; a small water-tight poe F, 
formed of a single piece of drawn copper, being reserved 
for the dry pone primer. This chamber is removable, 

ange GG at its mouth which seats on the 
diaphragm H H, screwed across the mouth of the front 
casting by means of a ring I I screwing down on a 
rubber ket. A cap K K covers the primer chamber, 
being held in place by spring catches L L, and forming 
also the seat for the detonator M, which is held in place 
by the spring catches NN. By this arrangement the 
detonator ge? be removed, and as the dry primer is con- 
tained in a thin tin case, it also is readily removable, 
leaving the head with only the wet gun-cotton charge, 
which itself is at all times hermetically sealed in proper 
shape for stowage in a magazine, the primer and the deto- 
nator also stowing separately in their own magazines. 
Two small holes 00 are drilled through the cap of the 
primer compartment and are filled with a substance that 
is soluble after long contact with the water. As above 
explained, the holes in the nose admit water at the end 
ofarun. The water attacks the composition, filling the 
holes in the cover, and after a number of hours dissolves 
it out, and so drowns the dry gun-cotton primer. 

The Main Section.—This section comprises the entire 
cylindrical body of the torpedo and portions of the curved 

art at either end. The shell consists of three sections of 

rass plate, corresponding to the cylindrical and curved 
portions, brazed, and spun to shape. The section is closed 
water-tight at both ends, and contains the flywheel with 
its frame, the propeller gears, and forward sections of 
shafting, and the thrust bearings. 

The shell is braced against deformation or crushing by six 
ribbed rings. There is a bulkhead ring 1, Fig. 25, which 
is flanged, and in which are worked the sockets of a bayonet 
joint, by which the head is secured to the main section. 

he flange of this ring is threaded, and receives a com- 
plete water-tight bulkhead. As has been described, 
there is also a complete bulkhead plate at the rear of the 
head. These plates naturally lie on either side of the 
joint, and when the sections are connected they are onl 
about ;}5 in. apart. The space is so small that any lea 
that may occur through the joint does not admit water 
enough to be of any consequence, and so long as the joint 
is reasonably tight any water that may lie between the 
bulkheads is relieved from the pressure due to immersion, 
so that it will not be forced past their joints. The tor- 
pedo has been sunk to a depth of 40 ft. without showing 
any signs whatever of leakage. 

hos intermediate rings 2 are inserted under the brazed 
joints of the shell. These are simply plain, flanged, 
bronze rings. Two rings 3 support the midship section, 
and at the same time form a part of the assemblage of 
the wheel frame, the other members of the frame being 
two plate castings 4 (shown in section Fig. 31, F F F F), 
forming the bearings for the flywheel, which are bolted 
to the rings. Finally there is a rear bulkaead ring 5 
which, like the front one, holds a complete bulkhea 
and also forms the seats for the thrust bearings. It is 
impossible to connect the main and stern sections by a 
bayonet joint on account of the screw shafts, which pre- 
vent the twisting necessary to lock the joint. The 
strengthening ring of the stern section, therefore, has a 
lip which fits into an under cut in the flange of the main 
section ring and is held by screws SSS. As this joint 
comes in the compartment containing the diving me- 
chanism, which must be free to water access, it 1s not 
necessary that it should be water-tight. 

The Flywheel and its Connection (Fig.31).—The flywheel 
AA A Ais of gun-steel, drop-forged and treated similarly 
to the tube and jacket forgings of guns. It has a heavy 
rim with a solid web connecting it to the hub. Secured 
to the hub and symmetrically placed on each side of the 
web are two steel mitre wheels B B which gear into 
similar wheels 9 9, Fig. 25, secured to the inner ends of 
the screw shafts, the proportion of gearing being as five 
to four, so that each screw makes 800 revolutions to every 
1000 of the flywheel. The axle of the flywheel C C C isa 
single solid steel axle, permanently secured in its seat in 
the wheel ; its bearing ends ote * on hard steel rollers 
DDD Din hard steel bearings EE E E, which them- 
selves seat in sockets cast in one with the frame plates 
FFE F. The inner ends of the bearings E E and the 
bodies of the mitre wheels facing them, are grooved and 
hold steel balls G G G G, forming ball bearings to take the 
end thrust of the flywheel. Thus the wheel is provided 
with frictionless bearings, no matter what be the plane of 
the axle when rotating. : 

The connection between the flywheel and its motor, 
which forms part of the launching gear, is made through 
the starboard side of the torpedo by means of clutch 
couplings to the end of the axle. The right-hand end of 
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the axle is squared and carries pinned on it a steel end 
clutch H. <A loose clutch I I is held in a stuffing-box 
K K seated in a prolongation of the frameplate which 
bears against the shell of the torpedo, a through-hole 
being cut in the shell and the joint being closed water- 
tight. This loose clutch I I is somade in order to free the 
flywheel from the friction of the clutch in the stuffing- 
box. After spinning up the wheel, the moment that the 
motor is unclutched this loose clutch commences to hang 
back, from its friction in the stuffing-box. This brings 
the rear sides of the clutch studs in bearing, and, as they 
are cut with adeep slope, the clutch is instantaneously 
driven out free of the wheel. 

In order to preserve the balance of the torpedo the left- 











hand frame plate is carried out to the shell in the same 
way as the right-hand one. The interior of this projec- 


tion is threaded, and a lead disc L L is screwed in to 
counterbalance the clutch and stuffing-box on the right- 
hand side. By means of this lead disc alone the entire 
torpedo is balanced transversely, for a small hole is tapped 
through the shell, through which a key may be inserted, 
and the disc may be screwed in or out to make the neces- 
sary adjustment. Once made it remains of itself. 

he screw shafts proper end at the bearing 10 (Fig. 
25) being secured to axles of the mitre wheels 9 9 by 
a mortise and tenon connection. This is done to prevent 
any skew tendency in the mitre wheel being transmitted | 
to the shaft, and to enable the shafts to be entirely dis- | 








WEES DNR yg ISSN 
V2 weZN 
wu 








aaa a W 








Yj 
Yy 
2 











WS N Y= 
e \ a — 
N VY meee 
\\ TEN ap: vad 
“Vy Ww 
yy ‘SS S Uy g y 
—=—_= hy 1 
Uf WN poe : Y 
Y YY L S Y, 
\ YY OF Be 
= fY, 
yy Z 
VY, e Ua Y 
\ f 
\ Ys 
} Ly 
































connected from the contents of the wheel frame. In order 
to neutralise the skew tendency of the mitre wheels, their 
short axles are held in close bearings in front of and 
behind the wheels, these bearings forming a part of the 
wheel-frame castings so as to remain constantly true. 
The screw shafts are carried straight to the rear through 
the box 8, forming a part of the rear bulkhead ring, and 
within which are the thrust bearings and a stuffing-box, 
made necessary by the ee ety of the free water com- 
partment. The thrust bearings being placed here relieve 
the mitre wheels of all thrust, and more room is allowed 
to make stout bearings than if they were placed fur- 
ther aft. 

A broad stout plate is soldered to the bottom centre 
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of the shell, to which, on the outside of the shell, is 
bolted a long stud 12 (Fig. 25). The function of this stu 
is to centre and guide the torpedo in the launching tube. 
_ Thecomposition of the thrust bearing and vr tang ol 
is as follows: Long seats a a (Fig. 28) are cast in 
with the rear bulkhead ring, over which screw caps b b. 
The shaft is slightly increased in diameter at the point c, 
forming a seat for the steel bearing ring d d, which 
has a companion bearing ring e e sea against the 
sleeve. Steel balls lie between these rings, thus forming 
a ball bearing. A bronze spanner clasps each of the 
eaps and prevents them from unscrewing, while at the 
same time it resists any tendency to flexure or spreading 
of the shafts, 

A small bronze loose sleeve f f is slipped on the shaft 
and lies in the stuffing-box section. This sleeve is pierced 
with holes, and its ends are packed. In this way the 
stuffing-box is formed, and at the the same time provision 
is made for oiling the bearings, for the oil coming down 
on the sleeve passes through the holes and is absorbed 
and distributed by the packing. 

The Stern Section.— The stern section is divided by 

a water-tight bulkhead 13 into two compartments, Fig. 
25, the forward one containing the diving mechanism 
and being — > the free access of water through the 
inlet holes KE pierced through the shell, Fig. 24, whilst 
the rear compartment is closed water-tight, and is empty 
save the sleeves passing through it, within which are 
the screw shafts and tiller rods. The rear end of this 
section is closed by a casting called the tail-piece, which 
forms in one the butt of the tail and the screw-shaft 
tubes with their cross support F. The screw shafts are 
taken in bearings in the tubes F, and the screw pro- 
pellers, which are right and left-handed, are screwed to 
the end of the shafts, being held fast by end nuts which 
are shaped off in long cones to give a fair run to the 
water passing the hubs, The triangular spaces between 
the tail body and the screw-shaft tubes, are covered 
with plates in order to give a fair flow of water to the 
rudder and screws. The small chambers thus formed 
also give additional buoyancy. 
_ The rudder I is a steel rectangular plate completely fill- 
ves Senge space between the outer ends of the screw-shaft 
tubes. In this position it is secure against damage in hand- 
ling the torpedo, and fouling in running. A stout web 
stands at right angles to the plane of the rudder, forming 
a steering yoke, to the ends of which are pivotted the tiller 
rods 16, 16, which in turn are directly connected to the 
diving mechanism. 

The Diving Mechanism (Figs. 32 and 33).—The bulk- 
head A separates the rear and water-tight compartment 
from the diving compartment, both being in the stern 
section. It is a single casting so shaped as to reduce 
the water space to the least possible dimensions consistent 
with the working of the mechanism, and has a broad 
flange seating on the shell to form a stout stiffening 
member of this part. The bulkhead B, which is the 
rear bulkhead of the main section, forms with A a 
complete water chamber. The tiller rods C C are 
pivotted to the rudder yoke and pass inside ot sleeves 
through the water-tight compartment and bulkhead, 
their inner ends pivotting directly to their respective 
parts of the diving mechanism, the upper rod being 
attached to the hydrostatic piston EE, and the lower 
one to the compound lever of the pendulum FG H. 
These tiller rods are provided with screw junctions I T 
for taking up lost motion and regulating the angle of the 
rudder. 

The forward compartment being in free communication 
with the exterior water the pressure due to depth of im- 
mersion is fully borne on the piston E E. This piston fits 
loosely in its cylinder K K, which is secured to the bulk- 
head by the posts and nuts L L. The posts are made 
hollow and connect with the interior of the cylinder so 
that there is free air connection between the space in the 
cylinder behind the piston and the whole air space in the 
rear compartment, so as to prevent any back pressure on 
the piston. A rubber disc covers the piston and is held 
water-tight about its edges, so as to prevent water getting 
into the cylinder, and at the same time to offer no 
opposition to the free movement of the piston. 

Near the front end of the lower tiller rod a seat MM 
is fastened to it, against which abuts the forward end of 
a powerful spring whose rear end seats against a movable 
sleeve NN. This sleeve screws into the rigid main 
sleeve of the rod, and a key may be used on the end out- 
side the re to screw it in or out and so alter the 
tension of the spring which alters the depth of immer- 
sion. 

Assume that the depth at which it is desired to run the 
torpedo is 10 ft., and that at that depth the total pres- 
sure on the hydrostatic piston due to the head of water 
is 1001lb, The rudder being held amidships, let the spring 
be adjusted to a tension of 100]b. Since the tillers are 
directly connected, the one to the piston and the other to 
the spring, it follows that if pressure of 100 lb. be brought 
on the piston the tension of the sp-ing will be balanced 
and the rudder will lie amidships. ‘his will occur at the 
assumed depth of 10 ft. If the immersion be less there 
will be less pressure on the piston and the spring will hold 
the rudder partially down and so steer the torpedo down 
to its proper depth, and vice versé. The tension of the 
spring varies inversely as its length, whilst the pressure 
on the piston varies directly with the depth. Therefore 
the helm is not thrown hard up or hard down as the 
torpedo departs from its proper depth, but it is eased 
over the proper amount to bring the torpedo easily to 
its proper depth. The point at which the helm is thrown 
hard over depends upon the length and strength of the 
spring. 

As a matter of course the torpedo will always move 
in the direction of its longitudinal axis. Whilst, there- 
fore, through the action of the hydrostatic piston, the 





rudder will be brought to a neutral position at the proper 


d — the torpedo must be horizontal at that depth, or it 
wi 


ill continue to go down or up, according to the direction 
in which it points. The piston cannot correct the direc- 
tion of the axis of the torpedo except secondarily. It is, 
therefore, necessary to introduce a heavy pendulum H, 
suspended so as to swing in the fore and aft line of the 
torpedo. Whenever the axis of the torpedo dips down or 
up the pendulum swings forward or aft. The bob of the 

ndulum, which is very heavy, is mounted on sprin 

O on its supension rods, so that when the pea 
strikes the water in falling from a height the shock on 
the suspension points will not be too severe. The pen- 
dulum is connected to the front end of the lower tiller 
rod by a compound lever F F so as to increase its power. 
Assume that the torpedo is at its required depth, its 
axis horizontal, and its rudder amidships; leave for the 
moment out of consideration the action of the hydrostatic 
piston, and assume that from any cause the bow of the 
torpedo is tilteddown. The pendulum bob at once swings 
forward and in so doing pushes the tiller rod back and 
forces the rudder up, thus tending to bring the torpedo 
to the horizontal again. 

If the torpedo be pointed away from its proper depth 
line, and so long as it is leaving it, both piston and pen- 
dulum work the same way on the helm, and combine 
their efforts to turn the torpedo back, but when it turns 
back they commence to work against each other so as to 
ease it gently to its proper line, thus preventing violent 
oscillation. : 

A description of this torpedo is scarcely complete with- 
out including the launching tube designed by Mr. Elwell, 
the superintending engineer of the American branch of 
the Hotchkiss Ordnance Company; and the Dow steam 
turbine motor, by which the flywheel of the torpedo is 
‘spun up.” These descriptions are also quoted from 
material farnished by Mr. Very. 

The Centre Pivot Launching Tube (Figs. 34, 35, and 
36).—This gear is designed for —_ deck emplacements 
where all-around fire is permissible. The discharge tube 
is of bronze, bored to a diameter ;$5 in. greater than the 
midship diameter of the torpedo. It is mounted on a 
low broad cone A A, whose base rests on a bedplate B B, 
bolted to the deck, the two es held together by a stout 
clip ring C C, so that the cone is free to revolve. A shallow 

roove s is cut the full length of the tube along the 
ttom of the bore to carry the guide stud of the torpedo. 
The rear end of this tube is closed by a door D D, hinged 
to swing laterally, its inside edge being coned and ground 
to close air tight. A steel crossbar E E, with a tighten- 
ing screw F through its centre, is carried by the same 
hinges as the door, the free end of the bar being held by 
a stout bronze loop GG when the door is closed. To 
lock the door, it is closed, the loop is swung over the end 
of the bar and a few turns are given to the tightening 
screws, 

Two brass air tubes H H H H are secured to the main 
tube underneath, one on each side, being connected to- 
gether at the front end by a cross-pipe The tube on 
the right-hand side, called the firing tube, has screwed to 
its rear end a small bronze breech-piece K K, which is 
chambered to carry an ordinary metallic cartridge case 
and has a simple breech-block L L, in which is fitted a 
hammer, sear, and main spring. The weight of powder 
used is less than half a pound, with which a discharge 
speed of over 35 knots can be obtained for a torpedo 
weighing nearly 5001b. The front ends of both air tubes 
are closed by screw caps M that may be removed when- 
ever necessary to sweep out the tubes. It will be noticed 
that the forward end of the firing tube is extended well 
beyond the cross-duct I. This is done in order to form a 
lodgment for bits of wad or unburned grains of powder 
that by the explosion will be driven past the duct and be 
caught and held in this space precisely as is the case with 
the cinder trap of a locomotive engine. 

The rear end of the left-hand pipe, called the compres- 
sion pipe, connects by an elbow with the main tube. 
Around the rear of the main tube is secured a hollow 
strap N N into which the elbow of the compression tube 
opens. The wall of the tube underneath this strap is 
pierced all around with small square ports cut at an angle 
such that the blast of air created by the explosion of the 
charge will be directed against the door of the tube first, 
instead of being taken directly on the tail of the torpedo. 
The air pressure thus created in the main tube drives the 
torpedo out. Ata speed of ejection of about 35 knots, a 
torpedo discharged at a height of about 5 ft. will take the 
water fully 30 ft. from the ship’s side. 

The Dow motor is attached to the main tube on its 
right side, a hole being pierced through in the clutch line. 
The steam pipe O O, and the exhaust pipe P, to and from 
the motor, are carried down into the supporting cone, 
where a junction box is made so that the steam pipe goes 
through the deck inside of the exhaust. This junction is 
swivelled to permit the system to revolve. <A throttle 
valve, with a handwheel R R, gives steam, which is con- 
trolled by a regulator valve S, and there is also connected 
to the throttle an automatic cut-off. 

The small box V is a steam cylinder, whose piston pro- 
jects up through the main tube into and filling the slot- 
way for the torpedo guide stud and forming a stop. This 

iston is held up by a spiral spring underneath it. To 
nad the torpedo into the tube it is simply necessary to 
push it in until its guide stud brings age mr this stop, 
and then close and fasten the door. The clutch hole in 
the torpedo is then directly in line with the motor clutch, 
and the moment that these clutches are thrown in action 
the torpedo is held firmly against all movement. | : 

A long rod W W performs the work of clutching, dis- 
connecting, and firing. The torpedo being in its tube, 
the powder charge may be inserted. Lift the small spring 
latch X, open the breech, and insert the cartridge. It is 
to be remarked that unless the torpedo is clutched up 





ready for spinning, it is impossible to cock the hammer, 
and unless the torpedo is entirely free to leave the tube it 
is impossible to fire. The action of firing itself is auto- 
matic and is controlled by theleverQ. By pulling back 
on the handle Y the long rod W_W is drawn to the rear, 
clutching the motor to the torpedo and bringing the lever 
Q into position, so that the movement of closing the littie 
breech cocks the hammer. If the throttle valve be now 
opened, steam is given to the motor and the flywheel 
will be spun up, it being possible to set the regulator 
valve that the wheel will run at any desired wad of re- 
volution. 

Discharge is operated in the following manner: A small 
box Z contains an gp med by which a small steam 
valve may be operated either electrically or by a firing 
lanyard. The valve works instantaneously, and admits 
steam into the small pipe aa communicating with the 
stop-pin. Steam coming on the upper side of this little 
piston forces it down, so that the pin comes clear of the 
guide stud on the torpedo, leaving it clear to leave the 
tube. As this piston descends, and after withdrawing 
the stop, a port is unmasked, admitting steam to the pipe 
bbb, passing to the cylinder TT, whose piston is 
attached to the long rod W W, driving it forward. As 
the rod moves forward, it first unclutches the motor, then 
cuts the steam off from the motor, and, finally, at the end 
of its course, trips the hammer and fires the cartridge. 
Thus all the movements are performed automatically, and 
they can only occur in their proper succession. The 
entire time from ~—s the firing lanyard until the 
torpedo leaves its tube is but little over one second, most 
of this time being taken by the torpedo itself gathering 
movement. 

The Dow Steam Turbine Motor (Fig. 31). — Rotation 
is communicated to the flywheel by means of the Dow 
motor, which is a permanent attachment of the launch- 
ingtube. The body of the motor is a small cylindrical 
box about 8.75 in. in diameter by 4.5in. in depth. The 
shell consists of a bronze casting aa, having covers b b 
through-bolted to it, which have projections cast in one 
with them to form bearings for the main shaft. Two 
discs ¢ ¢ screw permanently into the wall of the shell, 
having in turn two smaller discs dd screwed into and 
forming a part of them. The interior of the motor is 
thus divided into three chambers, of which the central 
one, ¢ ¢, receives the live steam direct through the steam 
pipe (not shown in the figure), and the two outer ones, 
ft f, take the exhaust steam which passes out of the 
motor through the exhaust pipeg. The main shaft hhh 
is journalled in the bearings formed in the covers, and is 
given a longitudinal play, so as to permit clutching with 
and unclutching from the machine required to be driven. 
A sleeve it covers the central part of the shaft, bein 
keyed to it, but having a slight independent longitudina’ 
play, and to this sleeve is secured a steel disc kk, which 

rtially divides the live steam chamber. Two bronze 

ises J U are also secured to the sleeve, and it is these discs 
that are revolved by the action of the steam, transmitting 
rotation to the main shaft. 

Concentric ribs are cut on the opposing faces of the 
pairs of discs ¢¢ andl /, which intermesh, and through 
these ribs a number of angular slotways are cut, those 
on the stationary discs being at_an opposite angle from 
those on the revolving ones. The live steam entering 
the steam space e e passes into the space m m and thence 
outward between the pairs of discs through their slot- 
ways, communicating rapid rotation to the revolving 
discs and shaft by expansion. After thus performing 
work it s into the exhaust chambers ff and out 
through the exhaust pipe. In passing through the slot- 
ways the steam undergoes seven expansions. 

The function of the steel disc k k is to balance the work 
done by the two pairs of discs, since practically there are 
two drivers mounted on a single shaft. Assume that for 
some reason the right-hand disc is driven harder than the 
left-hand one. The over-pressure will force the right-hand 
disc and with it the sleeve and other discs to the right, and 
by this movement the steel disc partially closes the 
right-hand steam entrance to the chamber m m, opens 
and gives more steam to the left-hand one, and thus 
automatically equalises the driving force on the two re- 
volving discs. ; 

The left-hand end of the main shaft ends in a clutch 
n, and its journal o o is free to move ne porwr wit 
carrying the shaft with it. The longitudinal clutchin 
movement is communicated totheshaft by thestud p, whic 
works in a guide slot cut in the starting gear (see eo 
35). The right-hand end of the shaft projects slightly 
beyond the end of the cover of the motor, and is hollowed 
to receive the squared end of an auxiliary shaft which 
forms part of the tachometer. : 

The Elwell Tachometer.—The body of the support of this 
gauge is a brass casting r7, whose inner end forms a 
collar clasping the end of the outer shaft bearing, and 
tightened y a screw bolt at s. The small handwheel ¢ ¢ 
attached to the auxiliary shaft does not belong to the 
tachometer, but is used when clutching up to engage the 
clutches. The cap u u, screwing over the outer end of 
the support casting, forms a small chamber connected 
with the gauge by the pipe w. Within this chamber and 
secured to the auxiliary shaft is a small cylinder having 
radial slits cut through it similar to the radial guides of a 
turbine wheel. As this cylinder is rapidly rotated these 
slits force the oil out against the sides of the chamber 
with a pressure proportional to the centrifugal force 
developed, which itself is proportional to the square of 
the speed of rotation. The pressure is communicated 
through the pipe w to the gauge and acts on the pointer. 
The small conduit z « leads to an oil reservoir y y, which 
keeps the pump chamber constantly full of oil. zz are 
oil cups for supplying oil to the main shaft bearings of 


the motor. 
saat (To be continued.) 
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STEAM ENGINES AND BOILERS, &c. 


18,813. W. Schmidt, Halberstadt, Germany. Motors 
Driven by a Mixture of Steam and Air. (8d. 4 Figs.) 
November 23, 1889.—A is a boiler heated by the firebox 7; Tisa 
superheater, and @ the outlet for the combustion gases, which 
serve to heat the superheater. H is the hot air and steam 
cylinder. L is the air compression cylinder which drives the 
compressed air through pipe 7! into the steam boiler below the 
water line. The mixture of hot air and steam generated in 
the boiler A passes along pipe r? into the superheater T, where it 

































































is superheated, whence it passes along pipe 73 to the power 
cylinder. The gases from the firebox pass out at a and into the 
superheater T, from there out at chimney 75. The air is com- 
gare in cylinder L and driven along pipe 71 into the boiler ; it 

led into the boiler under the water line, and in passing through 
the water becomes saturated with steam, thus forming the mix- 
ture for driving the motor. If less work be required of the engine 
the protecting plate z is lowered, and consequently less steam is 
generated, and vice versd, in the case of greater working effect 
being required (Accepted November 12, 1890). 


19,714. W. H. Allen, R. Wright, and R. W. Allen, 
Lambeth, Surrey. Steam Engines. [8d. 3 Figs.) De- 
cember 7, 1889.—Steam is admitted to the high-pressure cylinder 
aby a valve b b which is not used as an exhaust valve, but simply 
as an admission and cut-off valve, working close to the ports c, cl 
at the ends of the cylinder a. Steam is admitted from f between 
these cylindrical valves b, b, which are actuated by an eccentric 
arranged so as to open the ports c, cl alternately at the beginning 
of each stroke of the piston al, and to cut off the steam at any 
determined point of such stroke. The steam is exhausted from 
the cylinder a through two separate ports g, 41 which are carried 
to near the centre of the cylinder a, where they entera chamber h 
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n which works a cylindrical valve ¢ between the high-pressure 
cylinder a and the adjoining low-pressure cylinder k. This valve ¢ 
serves both as an eduction valve to the smaller cylinder a and as 
an admission valve to the cylinder k, the ports J, lof which are 
made as short .as possible and pass direct from the cylindrical 
valve chamber h to the ends of the cylinder k. The cylindrical 
valve i is made hollow, ports being made through its sides which 
serve as eduction ports from the smaller cylinder @ and others 
which serve as admission —_ to the large cylinder k, these 
several ports being —y so as to open and close the several 
|: aoe, 9 or ports g,g}, 7 and U), at the right time. (Accepted 

ovember 12, 1890). 

6398. G. Durr, Dusseldorf, Germany. Steam 
Generator. (6d. 5 Figs.) April 26, 1890.—Two groups a, a 
of water tubes are arranged beneath two water drums A and B. 
Chambers 3b, b, effect communication between the several water 
tubes in each of the groups a, a. The left-hand group is con- 
nected with the drums A and B by tubes c and h respectively, and 
the right-hand ey 2 by tubes g and d respectively. The water 
eirculates from the left-hand group to the drum A and through 





the tube d from the right-hand group to the drum B. Water 
flows back through the tubes g and The feed is admitted 
through the pipes i, 7. Steam generated in the left-hand group a 
of water tubes passes into the drum A through the tube ¢, and 
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thence through the tube c into the steam drum C; steam gene- 
rated in the right-hand group a@ passing through the tube d into 
the drum B, and thence through the tube f into the steam drum 
C. (Accepted November 5, 1890). 


7308. J.Robinson, St. George’s, Wallington, Salop. 
Steam Boilers. (6d. 2 Figs.) May 10, 1890.—Vertical fire 
tubes d pass through the water space c, the lower ends are screwed 
to a tubeplate e extending outwardly from the lower part of the 
firebox b, a little above the firebars 7. The upper ends are con- 
nected to a tubeplate g. Water tubes h pass through the firebox. 
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A damper k is fitted in the uptake7. The heated gases from the 
firebox pass upwardly through the tubes d into the space above 
the tubeplate g, thereby assisting to heat the water in the space 
¢ between the firebox and the outer shell. More than one row of 
tubes may be used, the plate e being increased in width. (Ac- 
cepted November 5, 1890). 


20,353. J. J. Meldrum and T. F. Meldrum, Man- 
chester. Steam Jet Blowing Ap tus for Fur- 
naces. [8d. 10 Figs.) December 18, 1889.-—The inlet b and 
steam jet nozzle of the blowers @ are wr by the shields 0, 
which are formed on the ashpit plate h, and are opened only at. 
the lower part and at the outside. These shields prevent coal 


Fig.2. 


6 special, Sats 
































dust, &c., from entering the blowers. The inlet end of the blower 
@ passes through the ashpit plate h fixed to it by a ring nut g, and 
a | se g! provided on the blower, and which bears upon the 
inner side of the plate h. The nozzle e is fastened to the shield o 
by a nut e! which screws on to the shank e?, into which the nozzle 
e screws, and which shank passes through the shield, and is pro- 
vided with a shoulder e3. (Accepted November 12, 1890). 


GUNS. 


17,902. P. Nordenfelt, mdon. Apparatus for 
Contro the Recoil and Running out of Guns. 
{lld. 11 Figs.) November 9, 1889.—When the gun recoils and 
the piston-rod C is drawn outwards, the spring Z is compressed, 
and liquid passes from one end of the cylinder A to the other 
through a slot formed lengthwise through a portion of the side 
of a thin tube A%, with which part of the cylinder Aislined. At 
the same time liquid passes from one end of the cylinder B to the 
other through the passages formed through the piston B', as the 
valve G then opens freely. At the end of the recoil, and when the 
piston-rod is forced back in the opposite direction by the spring, 
the valve G closes, and liquid has to pass from one end of the 
cylinder B to the other through a slot B4 in the side of a cylin- 
drical Jining B5, which is within the cylinder B, and the spring is 
so restrained from.effecting the running out of the gun too quickly. 


As the valve G closes, the valve F opens, and the liquid in the 
cylinder A has no effect in controlling the running out. The 
lining cylinder B5 is mounted in such a manner that it can be 
turned within the cylinder B and be locked in any desired = 
tion. Between the cylinders B and B5 is a cylinder BS, in which 
are a number of longitudinal slots B® of different widths. This 
cylinder is prevented from turning within the cylinder B by a 















screw pin B10, When the cylinder B5 is turned so that the slot 
B4 formed in it is not opposite to any of the slots B® in the cylinder 
BS, the area of the passage by which liquid can pass from one end 
of the cylinder B to the other is the slot B4. If the cylinder is 
turned so that the slot B+ is opposite to any of the slots B9, then 
the area of the passage is increased by the area of this slot, and as 
the slots B9 are of different widths, any desired area of passage 
can be obtained. (Accepted November 15, 1890). 
18,055. P. Nordenfelt and E. Ternstrom, London. 
Gear for Gun Mountings. (6d. 7 Figs.) 
November 12, 1889.—To prevent backlash in the gearing by 
which the training of a gun in a horizontal direction is effected, 
frictional gearing is employed which consists of a groove D formed 
around the circumference of the circular platform C upon which 
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the swivelling gun carriage rests, a vertical axis J mounted in 
bearings upon the swivelling carriage, discs G, H on the lower 
end of this axis, a ring F lying between these discs, and having a 
portion of its circumference entering the ape D, springs K inter- 
posed between the ring and the axis, and a pin L projecting from 
the ring and entering a radial groove in one of the discs. (Accepted 
November 15, 1890). 


MISCELLANEOUS. 


12,510. J. Gascoyne, London. Improvements in 
Wheels. (6d. 8 Figs.) August 9, 1890.—The wheel rim is 
formed with a lip a@ on its outer edge having a series of waves, 
which lip fits into an undercut groove b, having a corresponding 
series of waves. The inner sides of the rim and tyre have corre- 
sponding cones ¢ formed on them, so that when the tyre is heated 
and the wheel rim dropped into its place, the tyre on cooling con- 


3. 4. 





























(12,510) 


tracts on the rim, and the cone on the tyre effectually secures the 
lip @ in the groove b, and prevents the rim being withdrawn late- 
rally, thus preventing the rim turning in the tyre. The lip d may 
be formed either straight or slightly coned, it being forced up to 
the cone on the rim by hydraulic pressure, hammering, or other 
means. By heating the tyre most on its flanged side the lip a 
falls into the groove b before the cones ¢ close on one another. 
(Accepted November 5, 1890). 


14,022. C. Negrier, Paris. Furnaces for Concen- 
tra’ Sulphuric Acid. [6d. 6 Figs.) September 6, 
1890.—This furnace is characterised by having two rows of porce- 





















































lain basins arranged in a series of steps, and supported by iron 
shelves D pieneell with holes and covered with asbestos for sustain- 
ing the basins in an elastic manner, and directly receiving the 
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action of the furnace gases. The acid being placed in the reser- 
voir @ arranged at the top of the pe gig is brought by the two 
7 Layee a upon the slab b, from which it runs in the direction of 
the arrows 6! into the first upper basin C, where it commences to 
heat and to concentrate. It escapes from eaeh basin successive] 
into the next; running out concentrated at the lower part at 
The acid vapours caused by the concentration are aspirated by a 
tuyere of lead V. The hot gases from the fire E leave the furnace 
at X. (Accepted November 5, 1890). 


18,074. R. E. London. Crushing or Grinding 
mii. (6d. 2 Figs.) November 12, 1889.—The framing A of 
the mill is supported on standard A? and has in it a cavity in which 
is situated the removable annular race B which is of ly circular 
shape in cross-section, Through the centre of the casting A and race 
B passes a shaft C driven by bevel wheels c,d and shaft D. Tothe 
shaft D is fixed the ee pew E having ribs e on it which engage 
with recesses in the plate F which rests upon the tops of the balls 
G. Secured to the plate F are brackets H upon a pin h, carried by 


Fig.1. 
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each is mounted a roller h? which bears upon the ball G next to it. 
The shaft C through the collar-piece E drives the plate F carrying 
the arms H and roller 4? which forces the balls G round upon the 
race B and so grind the material between them and the race. The 
material is fed to the mill through the hopper I and shoot ¢ ad- 
justable in angle by the rod 7? so as to regulate the rate at which 
the material is fed. The material passes, after grinding, into a 
trough J. K is a soraper fixed to the plate F for expelling by the 
outlet L the ground material as it rises over the edge of the race. 
(Accepted November 12, 1890). 


18,163. F. Pritchard, Liverpool. A Method of En- 
riching and Increasing the Volume of Gas obtained 
from Coal, (8d. 4 Fiys.| November 14, 1889.—This invention 
has reference to the ‘‘ Dinsmore” process of manufacturing coal 
gas. The arrangements for heating the ‘‘duct” used in this pro- 
cess are as follows: The flue 17 which pierces the arch of the 
retort setting communicates through the opening 18 with the flue 
9, which partially envelopes the ‘‘duct,” and it communicates 
also with the pass-by flue 19 past the damper 20; the pass-by flue 
19 opens into the main flue 21, and so also does the flue 9, past the 
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damper 22. Ifthe damper 20 be shut and 22 opened, the furnace 
gases after leaving the retort chamber will flow through the flue 9 
towards the main flue, and so heat the duct 6; if, on the other 
hand, 22 be closed and 20 opened, the gases will pass direct to the 
main flue. The flue 9 extends up the sides of the ‘‘ duct” a little 
higher than the diaphragm 8, so that the upper part is heated 
only by conduction, and in this way the gas in flowing through 
the duct traverses a e whose temperature falls from the 
inlet to the outlet end. By adjusting the relative openings of the 
dampers 20 and 22 the temperature of the duct can be regulated 
as desired. (Accepted November 12, 1890) 


19,653. T. H. Jo Clapton, Middlesex. Appara- 
tus for Coating end Finishing Sheet Iron. (ede Figs.) 











December 6, 1889.—The stove consists of a structure A lined with 
firebrick, with two fireplaces B, B! for heating the two pans C, Cl 





to different temperatures. The first pan C is provided with a 
funnel-shaped hopper D containing rolls E, E for guiding the 
late F through the flux and into the first coating fiuid metal. 
e plate passes through it to the rolls G, G, which draw the 
plate from the bath C, the superfluous metal being scraped off in 
passing. The plate guided by the guard I is led to another pair 
of rolls J, J, and thence into and through the fluid metal in the 
second C), this having also a flux in its hopper K to cause 
the fluid metal in the second pan to adhere to that from the pan 
C. The plate is similarly scraped and leaves the second pan by 
the draw-out rolls L, L, and from thence the plate passes between 
a pair of V-grooved draw rolls M, M mounted vertically, thence 
between scrapers N, N to finish the plate, and lastly between 
other Y-grooved draw rolls P, P. The scrapers N, N are of tri- 
angular form, and should one edge become crusted or dirty a 
fresh edge can be brought into action. (Accepted November 12, 
1890). 

58. H.Gardner, London. (W. Reid, New York, U.S.A.) 
Incandescent Electric Bamps. (6d. 2 Figs.) January 
2, 1890.—This invention relates to the employment of a reflector 
fixed inside the bulb and between the filament of an incandescent 





lamp to diffuse the light and to soften the glare. The edges of 
the reflector A nearly touch the filament B on each side. The 
reflector is attached to the small end C of the bulb from which the 
plati tions extend. (Accepted November 12, 1890). 


120. F. W. Jacob, Hampton Wick, Middlesex. 
Rotary Pumps. (3d. 9 Figs.) January 3, 1890.—A cylin- 
drical case a has fitted to it ends b, bl having bearings ¢, cl in 
which the driving shaft d revolves. A boss e is fixed upon the 
shaft and carries an inclined plate f. The outer edge of this 
plate fits closely the casing a. The inner edge of a transverse 
radial pws g fits upon the boss e and upon a continuation h h! 
thereof formed upon the ends 8, b!, so that the plaie can oscillate 
backward and forward in a plane parallel to the shaft d. The 
cylinder is provided with inlet and outlet openings 7, k, a guide 1 








being arranged between them in which the outer curved edge of 
the plate g works, and the latter also through radial slits 
in the ends b, bl and into closed chambers m, n. The inclined 
plate f passes through a radial slit o in the plate g. The plates f 
and g together divide the cylinder into two Pre each commu- 
nicating with one of the openings i and k. The relative capacity 
of the two parts is constantly varying as the plate f revolves, so 
that the water drawn in through the supply pipe is discharged in 
a continuous stream through the delivery Ps. either pipe serving 
either purpose. (Accepted November 12, 1890), 


132. J.C. Mewburn, London. (R. Proell and 0. L. 
Kummer and Co., Dresden, Germany.) Compressed Air 
Motors. (Sd. 2 Figs.) January 3, 1890.—This invention mainly 
consists in the combination with a high-pressure cylinder A anda 
low-pressure cylinder B of a flame H, whereby the low-pressure 
cylinder is heated and the compressed air is thus enabled to 
work expansively without undue reduction of temperature. In 
or near the heated parts of the low-pressure cylinder one or more 





channels @ are provided, which begin at the flange F! and end at 
the flange F2, and through which the compressed air passes before 
entering the high-pressure cylinder so as to take up heat which 
will enable it to work with some expansion in the high-pressure 
cylinder. Agovernor R simultaneously regulates the admission 
of compressed air to the high-pressure cylinder and the amount 
of heat acting on the low-pressure cylinder. (Accepted November 
12, 1890). 


170, G. Anderton Preston, Lancs., and G, T, ' 





Barlow, Lytham, Lancs. Screw-Threaded Spindles 
or Bolts andtheir Nuts. (8d. 7 Figs.) January 4, 1890.— 
@ is the spindle, b a ridge of screw-threads formed upon the 
rh meow a, cis the nut having a groove d cut through the screw 
threading, so that when in line with the ridge b the spindle may 
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be pushed or drawn freely through the. nut, anda partial rotation 
in one or the other direction ee may be effected or released. 
The spindle and nut are screwed with a thread of a quick pitch. 
This invention may be applied to vices. (Accepted November 12, 
1890). 


210. T. Thorp, Whitefield, Lancs. Gas Pressure 
Gauges. (8d. 4 Figs.) January 4, 1890.—Metallic bellows formed 
of thin corrugated metal plates are in communication with the 
gas supply pipe b. The pipe b is attached toa ring c. The bellows 
are provided with projecting pieces d which have attached to 
them thin metallic strips e which partially round the axle 
f and are secured toit. The metallic box g is fitted with aring c, 





to which the bellows are attached, and the gas pipe b protrudes 
through one side of it. A mill head screw, which passes through 
the opposite side of the box g and presses on the ring c, enables 
the pointer to be adjusted. An axle /, which carries the pointer 
K, passes through the graduated diali. This axle is rotated by 
the winding and unwinding of the thin metal strips. (Accepted 
November 12, 1890). 


315. J. Haig, Glasgow, and W. Sharp, Greenock. 
Lamps for Vaperising and B (6d. 2 Figs.) 
January 8, 1890.—This apparatus comprises a bottom dish A made 
with a raised rim Al, within which there fitsa shell B. Air is ad- 
mitted to the space within the shell through openings B! at the 
bottom of the shell, and slits B2 at a higher level in the sides. 
Above the air inlets B! there are short horizontal burner pipes C 
with closed outer ends, and with small jet perforations C! on their 





upper sides for the issue of the oil vapour which is ignited at these 
burner perforations, the flame passing upwards and out at the to) 
of theshell B. The tubes C are fixed to a central vertical tube 
to which the dish A is fixed and which extends upwards inside a 
vaporising cylinder E which is heated by the flame. The upper 
end of the tube D is open and the oil is led by an inlet pipe F 
into the space between the tube D and the cylinder E, and the oil 
being vaporised by the heat the vapour passes down the tube D to 
the burner pipes C. (Accepted November 12, 1890). 
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Fic. 505. 32-cent. (12.60 1n.) 66-TON CANET GUN AND NAVAL CARRIAGE. 
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DISAPPEARING CARRIAGE FOR COAST DEFENCE AND GARRISON GUNS. 


MODERN FRENCH ARTILLERY, 
No. XLVIII. 

MisceLLANEous DeEtAILs OF THE CANET SysTEM. 

WE have brought our somewhat extended notice | 
of the system of artillery constructed at the Havre | 
Works of the Forges et Chantiers Company, almost 
toa close ; little remains to be described but the 
torpedo launching guns, which form a distinct 
class, but which must be regarded as artillery | 
nevertheless. We propose in the present article 
to notice a few miscellaneous details, which 
should properly have been included in previous | 
articles, but which have either been overlooked, | 
or were not in existence when these articles were | 
written. 

Fig. 478 (see the two-page illustration in this 
week’s issue) shows a collection of the various 





natures of guns constructed by the Forges et'| 
Chantiers de la Mediterranée at Havre, and 
Fig. 479 (page 748) is a key plan referring to the 
group, the individual guns of which can be easily 
identified. The calibres illustrated are as follows : 


A. Gun of 32 centimetres (12.60 in.), 40calibresin length, 
and mounted in a ship’s turret. 
C. Gun of 27 centimetres (10.63 in. )30calibres in length, 
on central pivotted coast defence carriage. 
D. Howitzer of 27 centimetres (10.63 in.) on central | 
pivotted coast defence carriage. 
Gun of 15 centimetres (5.90 in.) and 36 calibres, | 
mounted on battery carriage. 
A Ditto ditto ditto. 
G. Gun of 15 centimetres (5.90 in.) and 26 calibres, 
mounted on disappearing carriage. 
H. Howitzer, 15 centimetres (5.90 in.), on carriage with 
circular brake. 
I. Mortar, 15 centimetres (5,90 in.), on carriage wah 
swinging beams. | 





= 





K. 


L. 
M. 


N. 
0. 


P. 


Q. 
R. 


Gun of 14 centimetres (5.51 in.) and 36 calibres, on 
carriage with horizontal frame. 

Gun of 12 centimetres (4.72 in.) on siege carriage. 

Carriage with horizontal frame for 10-centimetre 
(3.94 in.) gun, French naval type. 

Quick-firing gun, 10 centimetres (3.94 in.), on car- 
riage with oscillating brake. 

Quick-firing gun, 12 centimetres (4.72 in.), on car- 
riage with movable frame. 

Quick-firing gun, 15 centimetres (5.90 in.), on car- 
riage with electric training gear. 

Field gun (long type), 75 millimetres (2.95 in.), on 
carriage and limber. 

Field gun (short type), 75 millimetres (2.95 in.), on 
carriage and limber. 


S. Mountain gun, 75 millimetres (2.95 in.), on boat car- 


riage and limber. 


. Torpedo gun, 
. Torpedo gun adapted for firing powder charges for 


ironclads. 


. Segments of armour plates showing effect of fire 


from 2.95 in. gun, 
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TABLE LXVIII.—FORGES ET CHANTIERS DE LA MEDITERRANEE. RAPID-FIRING GUNS ON SHIP MOUNTINGS (CANET SYSTEM), 















































a 12-CENTIMETRE GUN. 1£-CENTIMETRE GUN, 
Length of Gun ae oe ‘an 30 Calibres. | 40 Calibres. 50 Calibres., 30 Calibres. 40 Calibres. 50 Calibres. 
in. mm. in. mm. in. | mm in. mm. in. | mm, in. mm. 
Calibre See fos Bex 5h 4.72 120 | 4.72 120 4.72 | 120 5.90 150 | 5.90 150 5.99 150 
Total length of gun “ --| 141.7 3600 189.0 4800 236.2 | 6000 177.2 4500 | 236.2 ; 6000 | 295.3 | 7500 
Length of Lore ae ee ° 13!.4 3412 181.6 4613 223.9 5813 168.3 4275 227.4 5775 286.5 7275 
Ib. kilos, | Ib. | kilos. Ib. kilos. lb. kilos. | b. kilos. Ib. | kilos, 
We’ cht of gun cP <a --| 4232.8 19220 | 5599.6 | 2540 6944.5 3150 8267.3 3750 | = 10,957 4970 13,558 | 6150 
» armour piercing shell} 46.30 2 6| = 46.30 21 46.30 21 88.18 40 ~~ ~—s_- 88,18 49 seis | 40 
ft. | metres ft. metres ft. metres ft. metres ft. metres ft. metres 
In‘tia! velocity .. ae es 1649 500 2165 669 2559 | 7380 1649 500 2165 | 660 2559 780 
Ib. kiloa. Ib. kilos. Ih, | skills. Ib, | __ikilos, ib | kiln | Ib kivos, 
Weizht of common shell... 46.30 21 46.39 21 46.39 | 21 88.18 io | $8.18 | 40 | 88,18 40 
4 foot-tons metre tons foot-tons metre tons foot-tons | metre tons foot-tons metre tons! foot-tons | metre tons foot-tons metre tons 
Energy at muzzle .. ‘ 863.8 267.5 1505 466.09 2102 650. 1645.9 509.63 2867.9 888.07 4005.9 | 1240.36 
yds. m. ft. metres ft. metres ft. | metres ft. metres | ft. metres ft. | metres 
( 547 ~=—-500 1427 435 1959 597 2313 705 1512 461 1991 607 2352 717 
| 1094 1000/ 1348 411 1771 540 2093 | 638 1394 25 | 1834 5:9 2169 «| (él 
Remanent veloci-/ 1641 1500] 1897 374 1601 488 1893 517 1286 392 1690 515 1995 | 60s 
| 2188 2000 1135 246 1450 412 1713 522 1197 365 1555 474 1837 560 
(2735 2500) 1066 325 1315 | 401 1548 472 1125 343 1430 436 | 1690 | 515 
foot-tons metre tons| foot-tons ‘ metre tons foot-tons metre tons foot-tons metre tons) foot-tons metre tons foot-tons metre tons 
( 547 500) 708.98 219.57 1251.3 ' 381.36 1717.2 531.82 1399.0 433.27 2425.5 751.17 | 3384.5 1048.09 
| 1094 1000 583.61 180.74 1007.5 312.0 1406.3 | 435.54 1189.0 368.24 2057.0 637.06 | 2876.0 | 890.76 
Striking energy at{ 1641 1500 483.28 149.67 822.79 254.81 1150.3 356.23 1011.7 313.28 1746.0 640.72 2433.7 | 753.64 
= 2000 413.6 128.10 674.98 209.04 941.4 291.56 877.0 271.61 1479.0 458.05 2064.4 | 639.34 
2735 2500] 364.93 113.02 555.59 172.06 769.71 | 238.38 774.4 239.85 1251.3 387.55 | 1746.0 | 540.72 
io _ ¢ At muzzle 59.13 7.21 103.1 12.57 144.01 | = 17.56 89.89 10.96 156.64 19.10 | 218.70 | 26.67 
— oe > | 547 = 500 48.55 5.92 84.31 | 10.28 117.61 | 14.34 76.44 9.32 132.45 16.15 | 184.86 | 22.54 
tons, per inch; 1094 1000 39.94 4.87 68.98 8.41 96.37 | 11.75 64.96 792 | 112.84 13.70 157.05 =| = 19.15 
and per cent. of | 1641 1500] 83.05 4.03 56.34 6.87 78.82 9.61 55.20 673 | 95.37 11.63 | 13295 | 16.21 
projectile .. {2188 2000) 28.89 | 8.45 46.26 5.64 64.47 7.86 47.00 | 5.84 | 80.79 9.85 112.86 | = 13.75 
2735 2500 25.01 3.05 38.05 | 4.64 52.74 6.43 42.32 | 5.16 68.32 8.33 95.38 | 11.63 
in. cm, in. | cm. in. cm. in. } em. in. em. in. cm. 
/ At muzzle 5.82 14.8 8.70 22.1 11.02 28.0 7.87 20.0 11.69 29.7 14.88 37.8 
; 547 500 5.07 | 12.9 7.51 19.1 9.52 24.2 7.00 | 17.8 10.39 26.4 13.19 33.5 
a Si a 4.40 11.2 6.49 16.5 8.26 21.0 | 625 | 159 9.25 23.5 11.73 | 29.8 
‘ whee panaeaat 1641 = 1500 3.86 9.8 5.62 14.3 7.16 18.2 | 5.54 14.1 8.22 20.9 10.39 =| 826.4 
| 2188 2000 3.435 | 8.8 | 4.87 12.4 6.21 15.8 5.03 ' 12.8 7.28 18.5 9.25 23.5 
\2735 2500 315 , 8.0 | 4.25 10.8 5.39 13.7 | 4.60 1.7 45 16.4 $8.22 | 20.9 
deg. yards | metres | yards metres yards metres | yards metres yards metres yards | metres 
( 2,176 1,999 | 3,188 2,915 3,915 3,580 | 2,198 2,010 3,242 2,965 3,964 3,625 
5 3,324 3,040 4,680 4,280 5,555 | 5,080 3,363 2,076 4,778 4,370 5,692 5,205 
7 4,320 3,950 | 5,938 5,430 6,933 | 6,340 | 4,391 4,015 6,075 5,555 7,124 6,515 
aiken ilies 10 5,638 5,155 7,534 6,890 8650 | 7,910 | 5,741 5,250 7,732 7,070 8,907 | 8,145 
angles .. 15 7,458 | 6,820 | 9,661 8,835 10,891 9,960 | 7,622 (| 6,970 9,940 9,090 11,247 =| = 10,285 
20 8,912 | 8,150 | 11,319 10,350 12,612 |= 11,535 9,131 8,350 11,657 10,660 13,040 =| 11,925 
25 10,063 | 9,205 12,598 11,520 13,931 | 12,740 10,312 | 9,430 12,991 11,880 14,422 | 13,190 
30 10,936 | 10,000 13,553 12,395 14,921 13,645 11,220 | 10,260 13,991 12,795 15,452 | 14,150 
\ 385 11,547 | 10,560 | 14,221 3,005 15,605 | 14,270 11,854 | 10,840 14,688 13,430 16,162 | 14,780 








TABLE LXX.—BALLISTICAL DATA OF 34-CENT. AND 37-CENT. CANET NAVAL GUNS. CONSTRUCTED BY THE FORGES 
ET CHANTIERS DE LA MEDITERRANEE. 


| 



































ic | | Sy 3 \'Thickness of! 
Nature of lg~.. +,/ Lengthof Diameterof| Lengthof |S> Es \. Weight of Weight Initial Total Iron Plate | Maximum 
Gun. Bore. |#§3 Total Length Bore. Chamber. Rifling. F} 3 Bo Weight of Gun. Projectile. | of Charge. | Velocity. Energy. Penetrated at) Range. 
loo B5\5< | Muzzle. 
E = = Aare ey es 
in. | in. | mm.| in. | mm. | _ in, mm| in. | mm. lb. kilos. | Ib. {kls.| Ib. |kls.| ft. | m.| ft.-tons! m. tons) in. { cm. | yards | m. 
34 cm. gun 13.39 | 5 $34.7) 8,500 311.4 | 7,908 14.09 | 358) 247.6 6,290; 102 89,066 40,400 | 1058 | 480) 325.3 | 160/1770 540) 22,797 7061.63 28.6 | 72.7 | 16,668 15,240 


4 Ditto 13.39 | 30 401.0 10,200) 376.2 9,554 14.49 368. 309.1 7,850, 102 


‘ j | } 

Ditto 13.39 | 36 (481.9 12,240) 456.5 11,594 14.88 | 378 375.4 | 9,535 102 
Ditto 13.39 | 43 575.6 14,620 548.1 13,920 15.28 | 388) 466.6 11,850; 102 
Ditto 13.39 398 


669.0 17,000) 563.1 14,300 15.67 | 548.1 13,920 102 


440.9 | 200 2000 610 29,091 9011.14 34.1 | 86.6 | 19,555 | 17,880 
145,063 65,300 | 1058 480) 573.2 | 260/2230 680) 36,150 1197.94 39.7 | 100.8 | 21,681 19,825 
195,107 88,500 1058 | 480 661.4 | 300| 2428 740 42,815 13261.33 44.6 113.3 | 23,308 21,310 
220,460 100,000 | 1058 | 480 749.6 340) 2625 | 800) 50,046 15498.88) 49,4 | 125.6 | 24,761 | 22,640 


121,473 55,100 | 1058 130 
| 





Uniform rifling at 6 deg. 


o 
o 








87 cm. gun| 14.57 | 25 364.1) 9,250) 338.8 8,606 15.35 | 390 269.5 | 6,845| 112 114,860 52,100 1367 620 463.0 | 210/1771| 540! 29,749 9214.56 32.6) 82.8 | 17,181 |15,710 
Ditto | 14.57 | 30 436.0 11,100) 499.4 10,396 15.75 | 400, 336.4 8,545 112 3 156,747 71,100 | 1367 620 595.2 | 270 2001 | 610 37,960 11758.36 38.8 | 98.6 | 20,255 13,520 
Ditto 14.57 | 36 524.4 13,320 496.7 12,616 16.14 | 410 408.7 10,330 112 186,950 84,200 | 1367 | 620 727.5 | 330| 2231 | 680, 47,175 14611.84 45.2 | 115.0 | 22,541 20,610 
Ditto 14.57 | 43 626.5 15,910, 596.4 15,148 16.54 420 507.5 12,890 112 251,320 114,000 | 1367 | 620, 859.8 | 390 2424 740 55,870 17304.16 51.1 130.0 | 24,300 | 22,220 
Ditto 14.57 | 59 728.0 18,500 970.0 440, 2625 | 800, 65,296 ,20224.0 | 57.0 | 145.0 25,881 23,665 


698.4 17,738 16.93 | 430) 596.5 15,150) 112 282,830 128,300 1367 | 620 


| 








ticulars of the projectiles used in four different|and mortars of 34 centimetres (13.39 in.) Table {clearly the general arrangement; the slides, 
calibres of Canet ordnance ; those of 12 and 15 centi- | LX XIII. (page 750) refers to the Canet cast-iron | hydraulic brakes, and pivot on the upper carriage, 
metres and of 24 and 28centimetres. TableLX VIII. | guns of 15 centimetres (5.90 in.) and 19 centi-| and the position of the elevating and depressing 
gives full particulars of 12 and 15-centimetre quick- | metres (7.47 in.), long and short types. lrams on the underframe. It may be added that 
firing guns of different lengths, from30 to 50 calibres,| Fig. 505 (page 745) is a general view of a 66-ton| both the gun and carriage have been subjected 
and Table LXIX. (page 750) contains similarinforma- | gun of 12.60 in. bore, mounted on its naval carriage ; | satisfactorily to various severe tests. 

tion about the same type of gun and 14-centimetre | this is one of six now being completed for the Japa-| Figs. 506 to 510 (page 745) illustrate a new form 
bore. Table LXX. consists of ballistic data for heavy | nese Government by the Forges et Chantiers de la | of carriage for coast defence and garrison guns, and 
naval guns on the Canet system of 34-centimetre | Mediterranée. A section of the gun was published | may be described in some detail, as it possesses 
and 37-centimetre calibre. Table LX XI. (page 751) | by us in our issue of May 16th last. The carriage | several novel features. The principal object of the 
contains similar details of Canet coast defence |is of the Canet naval type, resembling closely those | designer was to produce a mounting which should be 
mortars of 22 centimetres (8.66 in.) ; 24 centimetres | described by us last week in referring to the arma- | light and easily handled, so that it could be quickly 
(9.45 in.); 27 centimetres (10.63 in.) ; 30 centimetres | ment of the Pelayo. The engraving, which is from! fixed at any desired point, and rapidly removed 
(11.81 in.) ; and 32 centimetres (12.60 in.). Table | a photograph, taken at the Hoc Polygon, only shows | after being partly taken to pieces, for re-erection 
LXXII. (page 751) refers to coast defence howitzers | the mounting in position for trial, but it indicates at another point. The trunnions of the gun rest 
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THE MANCHESTER SHIP CANAL WORKS. 


(For Description, see Page 754.) 

















Fic. 3. Currina rork THE EASTHAM LOCKS. 








in bearings on the end of a long curved arm a, turn- 
ing on a pivot, below which it is extended to re- | 
ceive the pin a, Fig. 507, to which the rod of the 
brake piston is attached. The pivot on which the 
swinging beams A are mounted, is inclosed in a 
rubber sleeve to deaden the shock due to firing. 
The brake cylinder B, Fig. 507, turns on the pin b 
fastened to the frame, which is formed of two side 
plates. On the forward part of this frame are the 
bearings for the swinging arm pivot, and below are 
the clips by which a connection is made with a 
fixed baseplate secured to the ground. As will be 
seen from the illustrations, these clips are hinged | 
together, and can be closed around the neck of the | 
baseplate and fastened by means of bolts. Near | 
the forward part of the frame are also the bearings | 
for the axle of two travelling wheels E E', rod 
which the carriage is mounted. As will be seen in 
Fig. 506, when the gun is made ready for firing, 
these wheels rest on extensions of the baseplate. | 
Under the rear of the frame is a traversing wheel | 
F, running in jointed bearing G'. This wheel is 
only down while the gun is being fired ; when 
travelling from place to place it is hinged back, and 
the general appearance is as shown in Fig. 508. | 
While being fired the wheel F is raised clear | 
of the ground. In Fig. 509 the loading platform | 
is shown at K ; this platform is carried by jointed 
rods and is folded down when travelling, the 
mounting then being supported by a fore car- | 
riage H, Fig. 508, consisting of a pair of wheels 
on an axle that carries the gearing ¢ for raising 
or lowering the gun; the axle is attached to the | 
frame by a pin m, Fig. 570. To the fore carriage 
are also secured the poles for the horses. The, 
training gear for elevation is shown in the various | 
figures. It consists of a toothed sector O, into, 
which gears the teeth of a pinion belonging to a 
Canet differential (already described) and which is | 
actuated by the handwheel p. The length of this 
sector is sufficient to enable the gun to be brought | 
into a horizontal position when the swinging beams 








MODERN FRENCH ARTILLERY. 


KEY PLAN TO FIG. 478. 


(See Two-Page Engraving.) 
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are lowered for travelling (see Fig. 508). The 


man training the gun stands on the platform P. | 


The whole carriage is turned around on the base- 


plate, for lateral training, and the degree of dis- | 


placement is indicated on a graduated scale by a 
needle. To get the gun into position a bar is 
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passed between the spokes of the wheels under 
the swinging beam; cords are attached to other 
spokes at e, and by drawing on these cords with 
levers L, the winch ¢ pulls round the wheels 
\and raises the arms and the gun. The figures 
illustrate this arrangement. For lowering the 
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TABLE LXVII.—Parricunars or ProJEcTILES FOR 15-Cent. (5.90-IN.) CANeT Steck Gun. 








Fig. Cen Son 
1 


os. 
Weight of cast iron ae 33.110 
a belt de re -410 
ia fuze Pe PP -220 
~ bursting charge 1.260 





Total weight .. 35.000 77.000 








Fig. 501.—High Capacity Shell. 
kilos. 


Weight of steel .. .. 28.990 63,778 
i ieee ee .410 902 
‘a fuze .. -500 1.100 


x bursting charge 5.100 11.220 
Total weight .. 35.000 77.000 



















Fig. 502.—Shrapnel. ‘ SS —_ 
kilos. Ib. : ~~ 
Weight of cast iron re 27.020 59.444 oxy Mi > 
> dalls .. 3. 6.800 ©: 14.960 5 bc Bag 
_f - - @. ae LOOX - | 
is bursting charge -550 1.210 | 








Total weight .. 35.000 —-'77.000 





Fig. 503.— Mitraille Shell. 
Weight of cast iron and _ kilos. Ib. 
steel aa “a a 12.460 27.412 
Weight —_ aa a 4.650 10.230 
It ee 








” ae -180 396 
- fuze... <a 500 1.100 
‘a bursting charge 210 462 
Total weight .. 18.000 39.600 390 >| 




























GY SU ra" Wr Gate 
i Nesccanceces 
MI NA ALOR 
TI SS OS 
AN XK RY 
Fig. 604.—Case Shot, id \ Neeeesceccece. 
110s. 5 PR AF A ho Bo 
Weight of box .. .. 4.640 10.208 | : 
Pe balls... oa 12.600 27.720 j H 
a sulphur Pe -760 1.672 ! i 
penis ee ; H 





Total weight .. 18.000 39.600 ees 281 ae 









gun a reverse process is followed, the cords in 
this case serving to retard the fall. Before firing, 
the large wheels resting on the bedplate are locked 
to the frame by pins, and the gun is then in the 
position shown in Fig. 507. The form of the bed- 
plate, and its mode of attachment to the ground, 
are clearly seen in Fig. 506. The brake apparatus, 
which is detached from the swinging frame when 
travelling, is of the ordinary Canet type, with the 
central counter-rod of varying section ; the effort 
of recoil is entirely absorbed by this brake, and but 
little shock is thrown upon the baseplate. 

A number of mountings of this type have been 
constructed by the Forges et Chantiers, as they are 
very light and simple ; they are especially adapted 
|for general service, to defend entrenchments or 
| permanent works, or in fact for any purpose which 
|requires a frequent change of position. They are 
‘constructed for guns of 80 and 90 millimetres, 10, 
| 12, and 15 centimetres (3.15 in., 3.54 in., 3.94 in., 
| 4,72 in., and 5.90 in.). 











THE NICARAGUA CANAL. 

THE idea of cutting a waterway through the 
isthmus connecting the two continents of North and 
South America has been revived every few years 
since the contour of the new world was definitely 
established. Cortez himself sought for a natural 
way along the rivers which flow in either direction 
to the sea in the neighbourhood of Tehuantepec, 
and finding none he purchased large tracts of land 
as an inheritance to his posterity, confident that 
in time the needs of the world and the advance of 
science would carry a highway over this spot. If 
Mr. James B. Eads had lived there is little doubt 
that Tehuantepec would have become the site of a 
ship railway ; possibly it may still, but for the 

present that project is quiescent. No less than 
| nineteen schemes for crossing the isthmus had been 
| put before the world up to 1866, and since then 
there have been several others. The following is a 
|list of the most practicable schemes, named geo- 
| graphically from north to south. 
| 1. The Isthmus of Tehuantepec. 
| 2. The Nicaragua route vid Lake Nicaragua. 
| §. The Isthmus of Panama. 
4, The San Blas and Chepo route. 
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surveys by others of a most detailed and minute 
character, designed to establish every feature with 
the utmost exactness, and to eliminate every 
unknown element from the problem. For two 
years and a half, nine parties of surveyors were con- 
stantly engaged on this work, and actually surveyed 
hy transit and level not less than 4000 miles of 
lines, although the axial distance of the land survey 
is less than 50 miles. This painstaking course is 
very different from the hurried way in which the 
Panama route was marked out. 

A glance at the map and plans annexed will 
show how greatly the work is lessened by a part of 
the passage lying in Lake Nicaragua ; it has been 
still further reduced by the device of damming 
some of the rivers, and completely flooding their 
valleys. Wide open channels are thus formed in 
which vessels can proceed at considerable speed 
and in which they can pass each other without 
slowing. Commencing at San Juan del Norte 
(Greytown) on the Atlantic, the line runs rather 
south of west for 9.297 miles to the first lock. This 
is situated in the valley of a small stream called 
Deseado. The locks as now designed, unlike 
those of the original scheme, have very considerable 
lifts, and are of a size to admit every vessel afloat, or 
that is likely to be built, for many years. No. 1 
lock has a lift of 30 ft., and its chamber measures 
650 ft. in. length by 70 ft. in width. Naturally all 
the other locks have the same surface dimensions. 
This lock is to be connected with the sides of the 
valley with low embankments which will raise the 
water level over its entire surface and reduce 
the amount of cutting necessary in the stiff red 
clay which forms its bed. To the next lock is only 
1.258 miles, and here a lift of 31 ft. is found. 
Less than two (1.927) miles further the third and 
last lock on the Atlantic side is found ; it has a lift 
of 45 ft. After passing this lock vessels have a 
course free of obstruction until they begin to 
descend to the Pacific after passing the Tola basin, 
as will be seen from the plan. A great part of this 
course is through open water, and not through 
cutting. Above the third lock comes the Deseado 
basin, formed by spanning the valley by an 
embankment 70 ft. high and 1050 ft. long, 
resting on two high hills. This embankment 
will raise the level of the water until it will overtop 
the sides of the valley in some places, where the 
ridges dip. To prevent this, the gaps will be closed 
by small embankments, amounting in all to 5800 ft. 
on the crest, and with an average height of 20 ft. 
to the level. This basin will be 3.086 miles in 
length, and for the greater part of the distance 
2.598 miles) it will have a depth of 30 ft. to 70 ft. 
without excavation. At the western end of this 
basin commences the heaviest cut in the whole 
work. It is 2.917 miles long; it has a maximum 
cut of 298 ft., and an average depth of 111.2 ft. 
above the level of the water, the depth in the 
channel being 30 ft.; it contains 21 per cent. of 
the total excavation estimated for the whole canal. 
It is almost entirely of rock, which will stand with 
nearly perpendicular sides. 

After passing the divide, the route enters the 
San Francisco division of 12} miles. This ex- 
tends as far as the River San Juan, at Ochoa. As 
will be seen from Fig. 2 there is very little cut- 
ting in this piece, the original level of the stream 
being raised by means of dams. Before entering 
the basin the route follows the valley of the Limpio 
for 1.477 miles ; this forms the western slope of the 
divide. It then traverses the lower valley of the 
Limpio for .738 mile, with an average depth of 
cutting of 16 ft. above the bottom of the canal. 
Passing into the basin of the Caio San Francisco 
it follows the valleys of the Limpio and Chanchos to 
near the confluence of the latter with the San 
Francisco, andthen up the valley of the last-named 
stream, skirting the hills on the west to a favour- 
able pass in the hill range ee this valley 
from the swampy region called Florida Lake, 
extending to Ochoa. At the western extremity of 
the swamp the line strikes the high rolling country 
intervening between the low region and the valley 
of the Machado, and following a tributary of this 
latter, it enters the River San Juan, 1600 ft. above 
the mouth of the Machado. 

From this point to the lake the canal follows the 
River San Juan, which drains the lake and a good 
deal of the intermediate country into the Atlantic. 
The original scheme contemplated following the 
river from a point much nearer to Greytown, and 
it was owing to the exertions of Mr. Menocal that 
the better route was found. In 1876-77 he made 
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extensive reconnaisances in a direct line connecting 
Greytown with the end of the slack water naviga- 
tion in the San Juan, the object being to find a 
direct route in lieu of the long and _ tortuous line 
following the bank of the river. The work was 
partly accomplished then, and was completed in 
1885. By means of dams across the San Juan at 
Ochoa the level of the river will be raised to that 
of the lake, less a fall of fin. per mile. This 
rise will carry the water to a height which will 
enable it to flood the Machado basin and the 
San Francisco basin when a few ridges have been 
cut through. Most of the water would flow away 
down the side valleys if the gaps in the ridges 
were not filled with embankments.* Eight of these 





Gross Section Eastern Devide. ¢ross Section Western Devide. 
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will aggregate 2440 ft. in length, measured on 
the valley floor, and 12,260 ft. on the crest, the 
maximum depth being 60 ft. below the level of the 
water in the basins. There will also be 59 smaller 
embankments, aggregating in length 18,280 ft. on 
the crest, and varying in height from 1 ft. to 50 ft. 
As already stated, this division will be 12.5 miles 
long ; the total length of basin will be 11.267 miles 
from flowage line to flowage line, of which 8.697 
miles will be in water varying from 30 ft. to 60 ft. 
in depth. There will be 1.233 miles wholly in excava- 
tion and 2.570 miles partly so. 

The ‘‘lake and river division ” from Ochoa to the 
western coast of Lake Nicaragua is 121.04 miles in 
length ; of this 64.54 milesare in the river and 56.5 
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PLATE-FLANGING MACHINE FOR MARINE 


BOILER WORK. 


CONSTRUCTED BY MESSRS, GEORGE BOOTH AND CO., ENGINEERS, HALIFAX. 


(For Description, see Page 754.) 


mM 
fi 


l Ht | p=. 


Se TCA NATIT se, 


CL tt rm ee 
ut 
itil > | | 
wl 





ail 
tt > i | 


a I ae 


m. 







| 
4 





mn 1 


ah 





miles in the lake. The Ochoa dam which confines | leaves the lake, and extends to the Pacific at Brito, | 
the waters of the river and converts them into an |a distance of 17.04 miles. There is at present no} 
extension of the lake, is located between two steep outlet for the waters of the lake into the Pacific. | 
hills. The length of weir on the crest will be , Between the two there is a low divide which parts 
1250 ft., and the abutments 650 ft. The average | the watershed, one portion draining into the lake 
depth of water in the river was, at the time of the and the other into the Pacific. The canal follows 
survey, 8 ft., and the maximum depth 14 ft., the the course of two rivers, first going against the, 
width between the banks being 950 ft. The stream, and then, after cutting across a pass, going | 
average height of the dam above the river bed will|in the same direction as the second river, but 
be 61 ft., its thickness at the top 25 ft., and at} pursuing a much more direct course. The latter 
the bottom 500 ft. This dam will raise the water river is dammed at about the middle of its length, 
23 ft. over the shallowest places in the river. At | and spreads out into a triangular basin, affording 
several places between the lake and Toro rapids | free navigation for several miles. The highest ele- | 
rock blasting under water and dredging to an vation between the lake and the Pacific is 42 ft. | 
average depth of 4} ft. will be required, amounting | above high lake, ot 152 ft. above mean tide in the | 
in all to 24 miles. Dredging will have to be done | Pacific. It is situated in a valley two miles wide, 
in the soft mud of the lake for about 14 miles, the|and is the lowest depression in the main ridge 
average depth of cut being 9.8 ft. The channel | between the Atlantic and Pacific Oceans on the 
will be 30 ft. deep and 150 ft. wide, with slopes of American continent. The first section, starting 
three to one. There will then be open navigation | from the lake, begins at the mouth of the River 
across the lake to within 1400 ft. of the west coast, | Lajas, and follows the valley of that stream for a 
where rock is met with. At the entrance to the | distance of 8260 ft. The river here turns to the 
canal there will be two piers extending into deep | south, and it is proposed to divert it and make it | 
water for a distance of 1800 ft. and 2400 ft. re- | discharge into the lake a short distance south of its | 
spectively. | present mouth. The canal continues on the same 
The western division commences where the canal | straight line, crosses a plain about three-quarters 


of a mile wide, and enters the valley of the Guis- 
coyal, a small tributary of the Lajas, and at 4.70 miles 
from the lake it crosses the highest elevation. The 
line gradually descends at the rate of about 9 ft. 
per mile, and in 1? miles further it meets the 
Rio Grande. The canal follows the tortuous channel 
of the stream, cutting across some of its sharp 
bends ; in 14 miles it frees itself from this contracted 
valley, and cuts across a broad plain, as it turns 
to the westward, and enters the basin of the Tola, 
9 miles from the lake. The distance across the 
basin by the sailing line is 5.504 miles. This basin 
is formed by the construction of an embankment 
1800 ft. long and 70 ft. high, resting on two high 
hills at a place called La Flor. Below the dam 
come two locks, each with a lift of 42} ft. Then 
the canal is carried through a broad flat country 
with an inclination of 9 ft. to the mile to the port, 
passing on its way through the third lock, having a 
lift varying from 21 ft. to 29 ft. according to the 
state of the tide. After this lock the canal is at 
the level of the sea for .57 mile, and is of enlarged 
section to constitute it an extension of the port. 

Having thus traced the course of the canal in 
detail from ocean to ocean, we will briefly recapitu- 
late its chief features. The length is; 
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Miles. 
Eastern division ... Re oa oa 18,864 
San Francisco division ... sa Re 12.500 
Lakeand river ,, ... ae -- 121.040 
Western division ae & of 17.040 
169.444 


Of this length 155 miles are on the summit level 
of 106 ft. above the sea. This is the level of the 
dam at Ochoa, the lake being some 4 ft. higher 
to provide slope for the waters to run off. This 
great stretch of level waterway has been obtained 
by the device of flooding the valleys by building 
dams across the rivers which drain them. The 
Deseado basin is formed by a dam 70 ft. high and 
1050 ft. long just above lock No. 3 (see Fig. 2); 
the San Francisco basin is formed by a dam 6 ft. 
high and 2550 ft. long at Ochoa ; and the Tola basin 
(Fig. 3) is formed by a dam 70 ft. high and 1800 ft. 
long at La Flor. As the crests of these dams are 
higher than some parts of the sides of the valleys 
which they flood, others have to be built along the 
low places on the hillsides to prevent the waters 
escaping into new channels. The valleys which 
compose each of the new basins are not now 
altogether in communication, and here and there 
low hills will have to be cut through, while in many 
places dredging will have to be done to deepen the 
channel. For instance, from No. 3 lock to the 
Ochoa dam the canal will comprise at least three 
short cuts connected by basins which spread out into 
bays and estuaries, affording ample room for vessels 
to proceed as at sea, to pass each other, and also to 
lie up if required. The valley of the San Juan 
River, however, is too steep to form wide bays, 
although it furnishes an ample and splendid channel. 
It has, however, one offset up the valley of the Rio 
San Carlos, up which the water will back for a 
considerable distance, affording access to thousands 
of acres of valuable land, now almost inaccessible. 
The distance across the lake, which is almost an 
inland sea (see map), is 564 miles. The lake itself 
is 100 miles in length by 45 miles in width, 
deepening to 150 ft. ; it is connected by the River 
Tipitapa with Lake Managua, which is 30 miles long 
and 20 miles wide. On the western side of the 
lake the summit level extends to lock No. 4 at 
La Flor, a short length of it being in the Tola basin 
(Fig. 3). The following Table shows the lengths 
of excavations and basins : 

Miles. Miles. 
Canal excavation, east side 14.870 
* o west ,, 11.160 
Six locks, both sides -759 26.789 canal in 
excavation. 


Deseado basins... oe RIB esa ac 

San Francisco basin owe Seer oo gth 
Tola basin ... vn .. 5.504 . 
River San Juan ... ... 64.540 


56.500 121.040 natnral 
waterways. 
169.648 length 
of canal. 


Lake Nicaragua 


From Atlantic to Pacific 


Of the 26.8 miles in excavation, more than 12 
miles will be done by dredging at the level of the 
sea. 

The extensive alterations in the drainage of the 
country through which the Nicaragua Canal will 
pass, caused by the building of the dams, has needed 
special attention to be paid of letting off the waters, 
particularly as the district is subject to rainfalls of 
6 in. in twenty-four hours. The natural outlet of 
the watershed is through the San Juan River, and 
this will not be interfered with below the Ochoa 
dam. At the time of the survey the average depth 
in the river was 8 ft., and the maximum depth 
close to the southern abutment 14 ft., the width 
between the banks being 950 ft. The length of the 
crest of the weir on the dam will be 1250 ft., which 
with a flow of 20,000 cubic feet per second, will give 
a depth of water of 3$ ft. over the weir. The con- 
struction of this dam will be similar to that used 
throughout. There will be three rows of sheet piling 
from abutment to abutment, with substantial con- 
crete core walls from the ends of the sheet piling, 
carried well up into the abutment hills and up 
along the slope beyond the maximum flood level. 
The body of the dam will be built of rock fill and 
earth backing. The core of the rock portion will be 
made of smaller stones, gravel, and refuse from the 
rock cuts. The upper portion and long flat apron 
will be composed of stones of the largest dimen- 
sions that can be handled, the interstices being 
filled from behind with small stones, gravel, and 
earth dumped from suitable trestles. The width at 
the top will be 25 ft. and at the bottom 500 ft. 
The San Francisco basin cuts offan area of 65 square 





miles of watershed from its natural outlet to the 
San Juan, and to permit of the proper drainage of 
this district it is proposed to build the embank- 
ments across the valleys in such a way that the 
excess water may flow over their summits, the 
crest to be 107 ft. above sea level, with the top 
and outer slope so shaped and paved with large 
stones as to admit the free flow of water with- 
out injury. These embankments will provide 
a length of weir of 4720 ft. In the San Carlos 
valley a large waste water weir will be built 
2% miles from the Ochoa dam. Its crest will be 
at the 106-ft. level, and will discharge the flood 
waters of the San Carlos into the San Juan, below 
the dam, through the Curefio Creek. Twenty-one 
embankments, of a length of 5540 ft. on the crest, 
will be needed to close this valley. They will be 
entirely of clay. The two lakes will form powerful 
regulators of the drainage of the district, storing 
the waters during the wet season to give them off 
later. It is proposed that normally all the drain- 
age shall be sent eastward ; to this end the weir of 
the western dam at La Flor is at the 112-ft. level, 
and the lake will have to rise 2 ft. above the pro- 
posed summit level before any water runs over the 
weir. The weir is 1300 ft. long, while the lock 
culverts can discharge 4500 cubic feet per second. 
Should all the means we have enumerated prove 
inadequate to deal with the flood water, a part can 
flow through the eastern divide over the Deseado 
dam and weirs, and through the culverts of No. 3 
lock. Water for lockage is always abundant, far 
beyond the greatest necessities that can arise. 

The harbours at the two ends of the canal are in 
a very unsatisfactory condition, indeed at Brito 
there never has been one at all. At Greytown a 
sandbank has formed across the mouth, and the 
harbour has been converted into a fresh water 
lagoon. This bank will have to be dredged through 
and the inner basin excavated. It is proposed to 
make the channel 30 ft. deep with a width of 300 ft. 
at the bottom, and to form a basin of 206 acres area 
on the bottom. A jetty will be built 2000 ft. long, ex- 
tending to the six fathom curve, to prevent the sand 
again closing the mouth, and if need be, will be ex- 
tended. From the shore to 15 ft. of water it will be 
built of creosoted timber, fascinage, and stone ; that 
portion in deep water will be of rubble from the 
** divide cut.” At Brito, on the Pacific, a harbour 
remains to be made. It will be constructed in the 
broad valley of the Rio Grande, which finds its 
outlet through a gap in the hills, and for a distance 
of 6000 ft. from the beach is at about the level of 
high water. A breakwater, 900 ft. long, is to be 
extended from a rocky promontory projecting from 
the beach at the western extremity of the range of 
hills, and a second jetty, 880 ft. long, normal to 
the beach, nearly opposite the extremity of the first. 
The proposed harbour will be partly in the deep 
water confined by the jetties, but principally in 
the alluvial valley behind, where it will extend 
3000 ft. The canal itself will be excavated with an 
enlarged prism up to the first lock. The harbour 
will have an area of 93} acres on the bottom, or 
including the sea level portion of the canal, of 
103% acres of water 30 ft. deep, exclusive of the side 
slopes. Throughout the entire length of the canal 
vessels can pass each other, except in the eastern 
and western divide cuts, which are in length respec- 
tively 2.917 miles and 4.924 miles (Figs. 2 and 3). 

In calculating the capacity of the canal it is 
assumed that the entire transit can be made in 
twenty-eight hours. This allows forty-five minutes 
for each lockage, and one and a half hours for de- 
tention in the narrow cuts. The speeds vary from 
5 miles an hour over 26 miles to 10 miles an hour 
through 56 miles in the lake. The traftic on 
the canal will be limited by the time required 
for a vessel to pass the lock. If this be forty- 
five minutes, then thirty-two vessels can pass 
per day of twenty-four hours, which at the 
average tonnage of the vessels using the Suez 
Canal will give 20,440,000 tons per year. This 
is three times the traffic of the Suez Canal, which 
in 1888 amounted to 6,640,834 tons. Estimates of 
the probable traftic on the Nicaragua Canal in 1895 
put it between six and seven million tons. Assum- 
ing a charge of 10s. per ton, this would bring ina re- 
venue of three millions sterling gross, or 2,800,0001. 
net. This would pay 5 per cent. on a capital of 
fifty-six millions sterling. No official estimate of 
the cost has been put forward, but the sum of 
twelve to fifteen millions sterling is mentioned. 
This certainly appears very small against six 
millions for the Manchester Canal, twenty millions 


for the Suez Canal, and forty or more millions for 
the incomplete Panama Canal. Apart from con- 
structional advantages, however, Nicaragua is far 
better situated in respect of climate than Panama. 
On the west the climate is warm with a moderate 
rainfall ; it is constantly swept from the east with 
the trade winds, which render the nights cool and 
carry off all miasma that may exist. The eastern 
side is distinctly wet, with some intermittent fever 
if the rules of health are not observed. This is 
more particularly true of the flat plain close to the 
sea. Once the hills are reached, when the bulk of 
the work will have to be done, there should be no 
difticulty in avoiding tropical diseases. 

The Nicaragua Canal is no longer ascheme in the 
air. Large sums have been spent on preparations, 
and those who have it in hand have no fear of rais- 
ing the capital as it is required. Five miles of 
railway have been built, and a bridge has been 
constructed across the Juanillo River, preparatory 
to carrying the railway forward. Storehouses have 
been built, and a machine shop is in course of con- 
struction. A large wharf and pier have been 
erected, and connect the railway with deep water 
in the harbour of Greytown, so that goods can be 
unloaded direct into trucks. Six of the immense 
American dredgers, which did such good work on 
the Panama Canal, have been purchased, and one 
has already arrived. A good deal of machinery and 
stores are likely to follow from the same source. 
Quite recently a dredger for the canal was launched 
at Renfrew by Messrs. Simons and Co. 

Every engineer must wish well to this magnificent 
enterprise, of which the most valuable features are 
entirely due to Mr. A. G. Menocal, the chief engi- 
neer. It starts with the certainty that every un- 
known quantity, which the most painstaking care 
can discover, has been found and estimated, and 
that nothing has been left to chance that skill can 
investigate. Ofcourse there must always be contin- 
gencies in a great enterprise of this kind, but the 
same care and skill that has been exercised in dis- 
covering the present advantageous route will 
certainly be able to find expedients to meet them. 





BOOTH’S BOILER FLUE FLANGING 
MACHINE. 

On the preceding page we illustrate a powerful boiler- 
flue flangin es 3 constructed by Messrs. George 
Booth and , of the Central Iron Works, Halifax, 
for the works of Messrs. Denny and Co., engineers 
and boilermakers, Dumbarton. The machine is capable 
of dealing with flues of from 1 ft. 10 in. to4 ft. 6 in. in 
diameter, and from 1 ft. 6 in. to 4 ft. 6 in. long, and up 
to §in. thick. The construction of the machine is 
well shown in our engraving. The flue to be flanged 
is placed on the large horizontal chuck, where it is 
held by four gripping jaws whilst its upper edge is 
being flanged. During the process the top of the flue 
is supported by two anti-friction rollers, which can be 
adjusted for any size of flue by the handle shown to the 
right of the machine. The actual flanging is done by 
another roller kept up to its work by the sector and 
worm gear shown, which is driven by power, thus per- 
mitting of rapid manipulation of the machine. The 
chuck is rotated by powerful gearing driven by belting 
in the usual way. The largest flues can be flanged to 
a depth of 44 in. at one heat, the time required to 
complete such a flange being about one minute. The 
handles principally used in working the machine are 
grouped together at one end within easy reach of the 
attendant. The machine has been specially designed 
for making flues built up in short lengths connected 
together by Adamson flanged joints, the elasticity of 
which allows free expansion of the flue longitudinally, 
and at the same time adds considerably to its strength. 








MANCHESTER SHIP CANAL. 
(Continued from page 664.) 

Fic. 3 (page 748) presents an early view of the large 
cutting for the construction of the Eastham Locks 
which give access to the estuary of the Mersey about 
six miles above Liverpool. Over the top of the bank 
on the left the estuary is seen—the view being up- 
stream towards Manchester. 

Here three locks will be constructed side by side, 
one 600 ft. long by 80 ft. in width, one 350 ft. by 
50 ft., and one which is intended for small craft and 
barges 150 ft. by 30 ft., each lock having intermediate 
gates to further economise water. The largest lock is 
nearest the spectator, and the line of its outside wall 
is marked by the first double row of upright timbers. 
Between this nearest wall and the bank on the right 
of the view, where a narrow gangway resting on 
two uprights is just visible, will be situated the 
by-wash or sluice channel with two sluice gates 





20 ft. wide, and with a rise of 26 ft. It will be 
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noticed that large portions or cores of earth or rock 
are left standing surrounded by spaces of deeper exca- 
vations. These deeper spaces will be filled by the 
lock walls. The objects of this mode of procedure are 
various. It allows, for instance, for a large amount of 
permanent work, for which a better price can_be 
obtained than for mere excavation, to be done. The 
standing cores form excellent platforms free from run- 
ning water and elevated above the level of the work. 
They are useful for storing materials, and when con- 
nected by gangways with the sides of the cutting, for 
bringing up material without interfering with the work 
going on. When the walls have been carried up to 
nearly full height, they in turn can be made use of as 
platforms for completing the excavation and removing 
the standing cores. 

Where the side walls of the locks are constructed of 
concrete, they are built up in layers of about 4 ft. 6 in. 
in thickness. To hold up the face of the concrete until 
it is properly set and hardened, shields or shutters are 
used, which are supported by timber uprights shown 
in Fig 3, and in a more advanced state in Fig. 4, where 
the lines of the shutters are shown at different levels. 
They are left in this position for thirty-six to forty- 
eight hours after « layer of concrete has been placed, 
and then raised to the extent of 4 ft. 6 in. again. 

In Fig. 4 the view is down-stream, the curved line 
in the immediate foreground showing the edge of the 
upper lock sill, here about 17 ft. above the surface of 
the bottom of the lock. 





CENTRIFUGAL PUMPING ENGINES. 

On page 760 we give an engraving showing the 
interior of the new pumping house at the Wallasey 
Dock, Birkenhead, which belongs to the Mersey 
Docks and Harbour Board. The building is 81 ft. 
long by 30 ft. wide, and contains three of Messrs. 
John and Henry Gwynne’s ‘“ Invincible” centrifugal 
pumps driven direct by compound tandem condensing 
engines. The inlet orifices to the main pumps are 
54 in. in diameter, and, working together, the three 
pumps were designed to lift 57,600,000 gallons of water 
in five hours, against an average head of 10 ft., but on 
the official trials 25 per cent. more work was done in 
the time. The pump casings are 16 ft. 6 in. in dia- 
meter, and the engines are 26 ft. in height. Any one 
of the three sets can be worked entirely independently 
of the others. The engines are supplied with steam 
at a pressure of 100 1b. per square inch by a set of 
Lancashire boilers. A few words as to the object of 
this large pumping plant may be of interest. Some 
years back, owing to the increase in the draught of 
steamships, the Mersey Board found themselves in 
possession of a number of docks, many of them 
modern, which were unable from insufficient depth to 
accommodate a number of vessels trading to the port. 
To increase the depth by excavation would have been 
very costly, and so Mr. G. F. Lyster, the engineer to 
the Mersey Board, hit upon the plan of raising the 
water level of the docks by powerful pumping machi- 
nery. The first docks on which the plan was tried 
were the Sandon Docks, where Messrs. J. and H. 
Gwynne, of Cannon-street, London, erected three of 
their ‘‘ Invincible” pumps, having inlet pipes of 36 in. 
in diameter. With these pumps the water level of the 
dock, which has an area of upwards of 10 acres, 
was raised 5 ft. in 1 hour 30 minutes, the combined 
output of the pumps being 685 tons per minute. 
Messrs. Gwynne afterwards erected a plant of the 
same kind at Brunswick Wapping Docks, and have 
now completed a third set for the Birkenhead Docks, 
as already described. 








MISCELLANEA. 
Tuk City and South London Railway was opened to 
traffic last Thursday. 


During the recent trials of the 110-ton guns on board 
the Sanspareil, it was discovered that one of the hoo 
round the centre of the gun was cracked. In spite of this, 
however, the Admiralty have decided to complete the 
trials, so as to test the capabilities of the weapon. 


The gross receipts of the twenty-three principal railways 
in the United Kingdom, for the week ending December 
14 amounted, on 17,135} miles, to 1,294,882/., and for 
the corresponding period of 1889, on 17,045? miles, to 
1,285,117/., an increase of 90} miles, or 0.5 per cent., and 
an increase of $7671., or 0.7 per cent. 


The Quebec Government has made a new departure in 
regard to railways subsidised by the Province. It has 
ordered that in future two of the directors of each subsi- 
dised railway shall be appointed by the Government, and 
that one-half per cent. of the subsidy shall be paid half- 
yearly to the Provincial Treasury, to be devoted to the 
paying off of the provincial debt. 


Bergen has the character of being a wet town, and 
recent statistics bear out the tradition. During Septem- 
ber this year the downpour amounted to 15.8 in., which 
is the highest record for any one month for three or four 
years. Daring the four months, June to September, the 
aggregate downpour amounted to 38.38 in. in seventy 
days of rain. During the twelve months—October, 1889 
to September, 1890—the total rainfall was 70.6 in. 





In order to prevent the valuable mining region of 
Sudb from falling into the hands of foreign specu- 
lators, the Ontario Government has decided to sell no more 
land in that neighbourhood for 2 dols. an acre, and has 
withdrawn a considerable tract from the market. The 
Quebec Government also has expressed its intention to 
make a radical change in the tenure of mining lands, de- 
claring them to be national property. 


During the Christmas holidays, Professor Dewar, M.A., 
F.R.S., will deliver, at the Royal Institution, Albemarle- 
street, Piccadilly, W., a course of lectures, adapted to a 


juvenile audience, on the seasonable subject of ‘‘ Frost | P 


and Fire.” The fees for the course will be one guinea for 
adults, and half a guinea for children under sixteen years 
of age. The first lecture will be delivered on Saturday, 
December 27th. Further information may be obtained 
at the Institution. 


During the year 1889 a total of forty-five accidents 
took place on the Swedish State Railways, which resulted 
in the death of twelve persons in the employ of the rail- 
way and of ten other persons, among whom however 
none were travelling by train. Since the Swedish 
State Railways opened their traffic in 1856, a total of 
356 persons have been killed. During this period the 
number of passengers amounted to 86,000,000, and the 
»yroportion of passengers killed is only one in 6,151,115. 
Beuine the cases where the death has been obviously 
caused by the fault of the passenger, the rate of fatal 
accidents is only one to 10,764,451 passengers. 


The Chester-le-Street Union rural sanitary authority 
have approved of four schemes of main sewerage and 
sewage pane for (1) Birtley, (2) Witton Gilbert, (3) 
Sacriston and Daisy Hill, and (4) Edmondsley in the 
county of Durham, with a total estimated a of 
10,000. The plans have been prepared by Mr. D. Bal- 
four, M. Inst. C.E., F.G.S., 3, St. Nicholas-buildings, 
Newcastle-on-Tyne. The main sewerage embraces about 
twelve miles of pipe sewers, and the sewage will be 
purified by the process of intermittent land filtration, the 
total cost being estimated at 14,000/. The necessary 
steps for the compulsory purchase of the land are now 
being taken. 


It is announced that a company is about to be started, 
with acapital of 38,000,000 fi., for constructing an electrical 
railway between Vienna and Budapest. The distance of 
151 miles is, the promoters state, to be accomplished in two 
hours and a halt by trains comprising only first-class car- 
riages. The price of the return ticket is to be about 18s. 
By the ordinary railway 4, hours are required to pass 
between the two capitals. The average speed proposed is 
equal to about 62 miles an hour. Up to the present, the 
highest speed obtained in Europe in an electric railway for 

yassenger traffic is 25 miles an hour on the Cityand South- 
mdon line. It would therefore seem that the views of 
the promoters are somewhat optimistic, to say the least. 


An ingenious steam engine indicator has recently been 
introduced in the States. The object of the inventor has 
been to do away with the trouble of changing springs for 
varying steam pressures. To this end the inventor uses a 
flat spring instead of the spiral spring commonly used. 
One end of this spring is firmly attached to the frame of 
the instrument, whilst the other end is fastened to the 
piston-rod of the indicator. To get different degrees of 
stiffness the inventor has made use of a device the same 
in principle as that used for regulating the hair springs of 
watches. To increase or diminish the effect of the length of 
the spring and hence alter its stiffness, a slider is provided 
poche can be fixed by a thumb-screw at any part of the 
length of the spring required, in which case the effective 
length of the spring is that intercepted between the 
piston-rod end of the spring and the slider. A graduated 
index is fitted to indicate the point at which the slider 
should be fixed for any desired scale of pressure. 


A number of experiments were recently made in Ger- 
many on the alteration of strength of three different 
qualities of steel with the temperature. The specimens 
were prepared (1) from a 26-ton steel ; (2) from 27-ton 
steel ; and (3) from a 31-ton steel. The hardening matter 
was as nearly as possible pure carbon inevery case, The 
temperatures employed ranged from —20 deg. C. up to 
600 deg. C. The results proved that, starting from the 
lowest temperature, the strength and percentage elon- 
gation of the test-pieces diminished together till a tempe- 
rature of between 200 deg. and 300 deg. C., after which 
it rose to a maximum at about 300 deg. C., and then fell 
continuously up to 600 deg., the highest temperature at 
which the specimens were tested. At 300deg. the 
maximum load on the specimen was 34 per cent. greater 
than that when the bar was tested at ordinary tempe- 
rature, in the case of the 26-ton steel, 27 per cent. greater 
in the case of the 27-ton steel, and 25 per cent. greater in 
the case of the 31-ton metal. 


The works in connection with the North Sea and Baltic 
Canal are being pushed with considerable energy, but 
doubts have recently been expressed with regard to the 
ultimate benefits likely to accrue for Germany from the 
canal. The original calculation was an annual traffic of 
some 8000 steamers and 22,000 sailing vessels, but it is 
now urged that these figures will probably never be 
reached. The canal is, of course, in the first place, 
intended to serve the naval purposes of the German 
Empire, and unless the dues are put comparatively low, 
its importance for commercial shipping may prove to 
have been considerably overrated. In the mean time 
Liibeck and Sweden and Denmark have very serious 
apprehensions as to the effect upon their trade and 
shipping, whereas it is likely to prove beneficial to the 
commerce of Hamburg and Bremen. The saving in 
time by using the canal instead of going round the low 
has been put at some twenty-two hours, but it is quite 


possible that the passage may prove lengthier than 
expected. 


The total imports to Canada for the year ending 
June 30 last were of the value of 121,858,241 dols., made 
up of dutiable goods 86,258,633 dols., and free goods 
35,599,608 dols., the latter consisting of 29 per cent. of the 
total. The value of goods entered for consumption was 
112,655,584 dols., and the duty collected 24,014,901 dols., 
equal to about 21 per cent. upon the total. An examina- 
tion of the returns shows that the imports for the year in 
question were larger than they have Soom for some years 
ast. From Great Britain goods to the value of 
43,390,241 dols. were imported, and from the United 
States 52,291,973 dols. The exports amounted to 
96,749,149 dols., comprising agricultural products 
43,876,247 dols., and lumber 27,289,264 duls. Of the 
exports 85,257,586 dols. consisted of goods the produce of 
Canada, the balance being largely the produce of the 
United States shipped by Canadian ports, chiefly cheese 
and grain. It may be mentioned that the volume of 
exports is greater than it has been since 1873. The ex- 
ports to Great Britain were valued at 48,353,694 dols., 
and to the United States 40,522,810 dols., showing an 
increase of about 10,000,000 dols. in the former compared 
with last year, and in the latter a decrease of about 
3,000,000 dols. 


According toa Blue Book just published, the list of 
those killed and injured by railway accidents in the 
United Kingdom during the six months ended June 30 
last, shows a marked improvement on the list of the corre- 
sponding period of 1889. Thus the number of persons 
killed—passengers, servants, trespassers, and others—was 
477, as against 526, and of injured 1996, against 2242. 
The most noticeable decrease is in the list of passengers 
killed or injured from accidents to trains, collin stock, 
and permanent way. From such causes there were only 
six killed and 121 injured in the first half of this year, 
against 81 killed and 523 injured in the same period of last 
year. Under accidents from other causes to passengers 
there is shown aslight increase—44 killed and 378 injured, 
as compared with 32 and 337. The railway servants killed 
by accidents were 287, and injured 1385, as compared 
with 199 and 1268. Thirty-seven persons were killed in 
passing over railways at level crossings, an increase of 
6 and 150 trespassers (including suicides) lost their lives, a 
decrease of 16. Twenty-three other persons not included 
in the above classification also lost their lives. In addi- 
tion to the foregoing numbers, the railway companies 
have reported to the Board of Trade the results of certain 
accidents which occurred upon their premises, but in 
which the movement of vehicles used exclusively upon 
railways was not concerned. The total in this class of 
accidents was 22 killed and 3112 injured. 


The following Table, showing the length and other 
articulars of the four principal mountain railways in 
jurope, may be of interest : 


| 
| 
j 
' 
| 





a 3.0 | g 2 Z 
ee be, oi a 83 
=O ‘9 | 3 r 
5@ | & | ae 
Horizontal length in 
miles a ---| 4.25 5.37 | 2.65 | 5.24 
Difference of level of 
_ termini ---| 4,284 4,349 | 5,310 4,313 
Steepest grade per 
cent. af a 25 20 | 48 22 
Speed on _ steepest | 
— in miles per 
our a at 4} S| 2} 4h 
Radius of sharpest 
curve Pe ft. 589 458 262 «196 
Maximum weight of 
train .  1b.| 59,400 66,000 24,740 52,800 
Average tractive 
power exerted lb.| 8,800 8,030 8,360 6,160 
Maximum number 
of passengers pe 
train vie ad 60 60 60 «60 
Gauge... ../4 ft. 84 in. 4 ft. 84 in. 314 in. 314 in. 











The estimates for the French Navy for the year 1891 
amount to 218,767,702 francs (8,750,708/.), of which about 
50,000,000 francs (2,000,000/.) are reserved for the con- 
struction of new vessels or alterations in existing vessels, 
ae, in both cases, their equipment. During 1891 
there will be in course of building in the Government 
dockyardssixironclad battle-ships, two first-class armoured 
gunboats, three armoured cruisers, two first-class and four 
second-class cruisers, two torpedo cruisers, two transport 
avisos, two torpedo avisos, one second-class transport 
steamer, and one sailing frigate. Of these, one battle-ship, 
one ironclad gunboat, one first-class cruiser, one transport 
aviso, and two torpedo avisos are to be completed during 
the year. The construction of the other vessels is to 
be continued, while it is ho to finish the armoured 
cruiser Dupuy-de-Léme. The vessels under construc- 
tion in French private yards include two ironclad 
battle-ships, two armoured cruisers, two third-class 
cruisers, seventeen first-class torpedo boats, two sea- 
going torpedo boats, and two vedette boats; the 
reconstruction of the torpedo boats 35 metres in length 
is to be finished in 1891. The Minister of Marine, 
in view of the fact that the boilers of the torpedo boats, 
which are of the locomotive type, suffer greatly from 
the too frequent pressure tests, has ordered that those 
boilers are to be tested in future only once a year, if 
possible after extensive repairs, and then only by hydraulic 





saponin the latter not to exceed the working pressure 
y more than three atmospheres. 
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HYDRAULIC HOISTS FOR THE CITY AND SOUTH LONDON RAILWAY. 
CONSTRUCTED BY MESSRS. SIR W. G. ARMSTRONG, MITCHELL, AND CO., LIMITED, ENGINEERS, NEWCASTLE-ON-TYNE. 
(For Description, see opposite Page.) 
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HYDRAULIC HOISTS ON ''HE CITY AND | 


enter and leave the cradles at either end through gates | same object the exhaust water is discharged into a 


| of the Bostwick folding pattern, and sliding doors are | 
SOUTH LON DON RAILWAY. |also fitted on the landings at the upper Sad lower | 
Iv our early articles on the City and South London | levels. The two hoists in each shaft are entirely in- 
Railway* we laid special stress on the fact that a great dependent of one another, each having its own lifting | 
deal of the success of the enterprise would depend on machinery, and this machinery is fixed vertically 
the working of the hoists. If they were to be commo- against the sides of the shaft. The multiplying power 
dious and rapid, so that there was no waiting and of the cylinders is 3 to 1, and each cradle is lifted and 
little crowding, the popularity of the railway would lowered by six steel wire ropes, passing over large 
be greatly enhanced, while if they were subject to conveyance sheaves carried by girders at the top of 
stoppages and breakdowns the public would hesitate | the shaft. Four of these ropes are in connection with 
to trust themselves in them. The company apparently | the hydraulic cylinder and two with the counter- 
shared our views, and to secure the confidence of the balance weights, and their united strength for each 
public in the hoists, they entrusted the contract to cradle amounts to over 320 tons. The cradles are also 
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Messrs. Sir William Armstrong, Mitchell, and Co., fitted with safety apparatus in connection with each 
knowing that the reputation of the firm would be a of the guides, of which there are four to each cradle. 
guarantee of good workmanship and design, How Notwithstanding the fact that the distance between 
well the necessary conditions have been fulfilled will , the terminal stations amounts to over three miles, the 
be understood by reference to the illustrations on the | hoists at all the six stations are worked by pumping 
present and opposite pages, and to the following de- | engines erected at the Stockwell depot, the water 
eription. | being conveyed under a pressure of about 70 atmo- 


The hoists by which communication is effected spheres through pipes, which are of such ample size 


large air vessel at each station, instead of directly into 
the return water pipe. The pumping engines at 
Stockwell are of- the horizontal compound non-con- 
densing type, working with a steam pressure of 90 lb. 
per square inch, and each capable of developing 
140 horse-power. The high and low-pressure cylinders 
are 154 in. and 29? in. in diameter respectively, the 
stroke in each case being 20in. There are three pairs 
of these engines arranged so that each can be worked 
either alone or conjointly with the others. They are 
entirely automatic in their action, being so constructed 
that when the accumulator is fully charged it stops the 
engines, which start again of their own accord as soon 


m 








Pipe 




















as the accumulator begins to descend, owing to the 
working of the hoists, 

Referring to the engravings, Fig. 1 is a plan of the 
pumping engines, the accumulator, and the tank from 
which the engines draw, and to which the waste water 
is returned. The steam for the engines is obtained 
froma set of boilers which also supply the electric 
light plant. Figs. 2 and 3 are elevation and plan of a 
well cylinder containing two cradles with the gear for 
lifting them. Each cradle, A or B, is suspended, as 
already stated, by six ropes. Two of these, CC, go over 
two sets of top sheaves D D to the counterweights E E, 
The other four go round the top sheaves to the sheaves 
F and G on the cylinder and ram of the hydraulic 
hoist ; they pass under G, then up and round F, and 
finally are made fast to the crosshead on which the 
sheaves G are mounted, the four ropes being attached 
to the four corners to give an even strain. The 
cylinder H of the hoist is made of steel piping screwed 


between the underground railway platforms and the 
street level are on the high-pressure hydraulic system. | 
At each of the six stations there are two of these hoists 
working in a vertical shaft about 25 ft. in diameter, 
and of a depth varying from 43 ft. at Stockwell to 
67 ft. at King William-street. The cages are of semi- 
circular form and occupy the whole area of the shaft, 
excepting such space as is required for the machinery | 
and for the guides and counterbalance weights. They | 
are framed in steel and are plainly, but handsomely, | 
fitted up inside with polished mahogany and pitch pine, 
the inside dimensions being approximately as follows : 
Length, 22 ft. ; width, 9ft. ; height, 11 ft. Passengers 


* See ENGINEERING, vol. xliii., page 306, | 





that the loss of power, owing to the friction of the 
water, is quite inconsiderable. These pipes, as well 
as those by which the exhaust water is returned to 
the tank at Stockwell, are laid in the subway, and the 
water under pressure is used also for clearing the 
tunnel of such water as may accumulate in it from 
leakage or condensation. This is effected bya modifi- 
cation of Greathead and Martindale’s injector fire 
hydrant, which is largely used for fire-extinguishing 
purposes in docks and warehouses fitted with hydraulic 
plant. In order to equalise the flow of water through 
the pipes, an accumulator is provided at the 
Elephant and Castle Station, in addition to that 
at the pumping station at Stockwell, and with the 


into steel flanges, and is arranged in an inverted posi- 
tion. From the stuffing-box there proceed four rods 
J, which are united by a frame at the lower end, and 
form guides for the ram with its crosshead and 
sheaves G. The flow and delivery pipes K K run 
parallel with the cylinder to the valve L, by which the 
motion of the cradles is governed. This valve ia 
worked by a lever, connected toa sheave, round which 
runs the bight of a hand rope. This rope goes upwards 
to the top framing, and then divides, one half N 
passing through the cradle and down the shaft close te 
each door of the cradle. A stop O on the rope assures 
the cradle being arrested at the bottom, while a rod 
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connecting the lever M to a stop on the crosshead, stops 
the cradle at the top, if the man should fail to do so. 

The shaft is built of cast-iron segments, bolted to- 

ether, and standing on a brick wall. There are fixed 
in it iron guides for the cradle, and safety catches are 
arranged to clutch each of these guides in the seem- 
ingly impossible event of the ropes giving way. There 
are sixteen clutches on each cradle, and each of these 
is capable of supporting the weight. 

Some surprise was felt when it was found that sus- 

ended hoists were being made for the South London 

ilway. As a matter of fact, Messrs. Sir W. Arm- 
strong, Mitchell, and Co. have always made this 
class of hoist, and prefer it in very many cases. It 
may be interesting to our readers to conclude our 
account of these hoists by giving a brief description 
of the hoists supplied by the same firm for the Albert 
Dock warehouses in Liverpool, in the year 1848. By 
the courtesy of the Council of the Institution of Civil 
Engineers we are enabled to reproduce the illustra- 
tions (Figs. 4 to 6), and the substance of the de- 
scription of these machines, from a paper read by 
Lord Armstrong (then Mr. W. G, Armstrong) before 
that Institution in the year 1850. 

These hoists, which were the firat of their kind, 
were worked by water from the town supply pipes 
under a pressure of about 200 ft. head, the weight 
which could be lifted in the cradle being from two to 
three tons and the height of the lift 60 ft. The 
hydraulic cylinder was fixed vertically in the basement 
and was fitted with a piston and piston-rod having a 
stroke of 10 ft., the lifting chain passing over sheaves 
arranged in the form of an inverted ‘‘ tackle” so as 
to increase its travel to 60 ft., as required for raising 
and lowering the cradle. The working valve, of which 
a section is given to an enlarged scale (Fig. 6), was 
actuated by a double cord passing down the hoistway 
and being necessarily of considerable size, the slide, 
which was of circular or piston form, was so arranged 

.as to be balanced by the water pressure so that it 
might be under easy control. By means of a branch 
pipe P between the eduction pipe and the lower end of 
the cylinder, the waste water is admitted, in the first 
instance, beneath the piston, and is discharged by the 
following stroke, the object being to keep the piston 
in equilibrium during the descent of the cradle, the 
weight of which, being more than sufficient to raise 
the piston, is partially counterbalanced by a cast- 
iron weight which serves as a frame for the running 
sheave R. 

The valve, Fig. 6, consists of a cylindrical vessel 
S, open top and bottom, working in a cylinder with 
perforated walls. The pressure water enters at T, the 
exhaast water leaves at V to the bottom of the cylinder, 
while U is the connection with the top of the hydraulic 
cylinder. In the inside of the valve S is a fixed piston 
W carried by a rod from a bridge below. To raise the 
cradle the valve S is lowered, and water flows through 
the perforations in the cylinder wall,and away through 
U to the top of the cylinder. In the mean time the 
water below the piston in the hoist is forced up the 
pipe P and away to the waste. ‘I'o lower the cradle 
the valve S is raised ; the pressure water is shut off, 
and the weight of the cradle forces the water from the 
top of the cylinder through U and V to the bottom, as 
already described. 





THE INVENTOR OF THE CENTRIFUGAL 
PUMP. 
To THE Eprror oF ENGINEERING. 

Str,—In your number of December 5, 1890, page 670, 
Mr, J. Eliot Hodgkin says: ‘To the best of my belief 
the facts which | am about to mention have not been 
generally known, nor the real inventor (of the centrifugal 
pump) recognised. . . .” 

Perhaps you will allow me to furnish the following indi- 
cations, In 1885 I published a volume concerning the 
draining machinery for low lands, entitled ‘‘Stoom- 
bemaling van polders en boezeins, met een Atlas van 
25 platens. Gravenhage: De Gebroeders van Cleef. 
1885.” 

In this work I gave seven pages of literature on the 
centrifugal pump, beginning with 1689 and ending with 
the year 1884. AsI do not my eee that Mr. Hodgkin is 
acquainted with the said book I extract a few titles of the 
nen publications : 

**Rotatilis Suctor & Pressor Hassiacus (Das Hes- 
sische Sang und Druck Werck). Acta Kruditorum 
Lipsie. 1689,” 

**Receuil des Diverses Pitces touchant quelques 
nouvelles Machines, par D. Papin. Cassel. 1695, 8vo.” 

**J. Leupold und T, M. Beyer. Theatum Machinarum. 
Leipzig, 1724-1735. Bde. Baud. III. Theatum 
Machinarum Hydraulicarum oder Schauplatz des Wasser- 
kiinste. 1724-1725. Tomus I., s. 126-130, p. 236. Tab. 
xlviii., Fig. 1., vii.” 

** Receuil des Machines approuvées par ]’Academie des 
Sciences de Paris, depuis 1666 jusqu’en 1754. 7 vol. 
Tome Sixiéme, depuis 1732 jusqu’en 1734, Paris, 1735, 
pag. 11 et 138. Le Demour Tisdhine pour éléver de l’eau 
par une force centrifuge.” 

y personal knowledge about Papin’s invention of the 
centrifugal pump is indebted to the work of Leupold, 
which is not very rare. The previous invention b 
Johann Jordin, of Stuttgard, was unknown to me, and 





should be much indebted to Mr. Hodgkin if he would 

give the exact title of the book from which he derives the 

name of this inventor and the history of his models. 
Respectfully pos 


. Huet. 
Delft (Netherlands), December 21, 1890. 





BOAT LOWERING GEAR. 
To THE EpiroR or ENGINEERING. ; 

Srr,—Will you kindly, in justice to myself, state in 
your next impression that the boat of Her Majesty’s 
troopship Crocodile, to which the sad accident occurred 
in lifeboat practice on her last voyage from India, result- 
ing in the death of two men, was not fitted with Hill and 
Clark’s patent boat —ew gear. It is true Hill 
and Clark’s gear was fitted to this ship some years ago, 
but it has been removed from the ship and replaced by 
another plan of entirely different principle. 

"he name of the Crocodile appearing on Hill an- 
Clark’s old published list of ships has led to many in- 
quiries being made to me as to the cause of the accident. 

By inserting this you will greatly oblige 
Yours obediently, 
Epwarp J. Hi. 
Westminster Chambers, 4, Victoria-street, 
London, November 26, 1890. 





COOPER’S HILL STUDENTS IN INDIA. 
To THE EDITOR OF ENGINEERING. 

Sir,—Permit me through your columns to warn in- 
tending candidates for Cooper’s Hill of what they may 
expect when they get out here. 

f fifteen who get appointments the average is that 
one will die, ten will never rise above the grade of ex- 
engineer (Rs, 950 per mensem), four will reach the 
grade of superintending engineer (from 1100 to 1600), 
and out of these one or two may reach the grade of chief 
engineer. 

Iso that the rupee is a variable quantity. Average 
value 1s. 4d., not 2s., as is vainly a. 

Nobody should enter Cooper’s Hill or the Public 
Works Department without consulting somebody who 
has actually served in it. The addresses of several men 
who have retired from the service in disgust could be 
obtained from the secretary, Civil Engineers’ Association, 
care of Messrs. Grindlays. 

Yours faithfully 
C. H 





THE ‘*TEUTONIC.” 
To THE EprTor OF ENGINEERING. 

Srr,—In your most interesting account of the above 
ship, you give one small detail which I think is wrong. 
You say she has twelve boilers. I believe the fact is, 
that she has twelve double-ended boilers, and also four 
single-ended boilers, making sixteen boilers in all. These 
are arranged in four sepa.ate compartments, 

You further say that her record is disputed, and that 
her performance and that of the City of Paris should be 
considered a dead heat. Now I do not wish to enter into 
a controversy about trifies, but I do consider that you 
desire to do justice, and although the Teutonic only did 
the passage in 8 minutes less than the City of Paris in 
the record voyage she travelled 2806 miles against her 
rival’s 2788, i means thatZshe went 18 miles more in 
8 minutes less time ; this makes her average speed 20.175 
knots an hour against the City of Paris’s 20.015 knots, 
which is a considerable excess, for .160 knot is nearly 300 
yards more per hour the whole voyage. I did not wish 
to refer to the dispute, as these things are best left un- 
noticed, but if remark is to be made I would say that 
never before has a ship’s log been called in question as 
regards the times and position of a record-making steam- 
ship, and I think it a bad day for all concerned when such 
a charge, amounting almost to a charge of conspiracy, is 
brought by one British captain against another. 

Tn your issue of September 5, 1890, you went fully into 
this question from the point of view of Captain Watkins, 
who not only commanded the City of Paris on her fastest 
trip but was also in charge of the City of New York, 
which was steaming westwards at the time the Teutonic 
made the voyage in question. 

You quoted from the logs : 


Noon. “* Teutonic.” ale * 
August 9, 1890 49.14 lat. 32.56 lon, 50.04 lat. 33.00lon. 


and showed that according to the logs these vessels were 
then 54 miles apart, and that thus they could not have 
been in sight 1 hour 40 minutes later, when the City of 
New York reported, ‘Observed Teutonic one point 
forward of the beam to the southward.” The inference 
I draw from this is that those in charge of the 
City of New York made a mistake. You do not 
say how far apart the vessels were said to be, but I would 
point out that the Teutonic did not report sighting the 

ity of New York, and that the City of New York is a 
remarkable ship with three funnels and three masts. At 
that date there were only she and her sister, the City of 
Paris, and the steamships City of Rome, Augusta Vic- 
toria, and Columbia afloat, having three funnels, and the 
masting of some, even of these, would differ greatly. 
whereas there are many vessels with two funnels an 
three masts on the Atlantic, so that it would be very easy 
for those on the City of New York to mistake some other 
vessel for the Teutonic at a distance. 

This argument _e with more force to the entry you 
quoted again further on: ‘‘ Midnight, August 9, 1890. 


bas “ of New 


Steamship Teutonic, distant about three miles one point 
on portbow,” Canany onebesure of the identity of asteam- 





ship three miles off at midnight? And if the logs show 
that the vessels were not ‘‘ three miles off at midnight,” the 
readiest mode of getting over the difficulty is to conclude 
that the person making the entry made a bond fide mis- 
take. The only alternative theory is a ridiculous one, 
viz., that a man of Captain Irving’s standing and répu- 
tation made daliberately false entries in his log, not only 
of the times of his departure and arrival, but also of his 
position at various times throughout the voyage, and this 
with numerous officers and a full complement of pas- 
sengers on board to check his proceedings and give evi- 
dence inst him. Put in this way this seems an 
untenable theory, and it appears that partisanship has 
carried the rival company too far. A new danger, not 
to men’s lives this time, but to their characters, is now 
introduced into the so-called racing of Atlantic grey- 
hounds, and it is indeed time to discourage speed compe- 
tition if it is to result in charges brought inst the 
victors by their defeated rivals and by them only, which, 
if true, would place men in positions of the greatest 
responsibility and confidence on a par, in point of 
morality, with those who disgrace the turf. Iam sure it 
is much easier to believe that the City of New York 
never sighted the Teutonic than to believe that those on 
board the latter vessel fabricated a false log and were 
never found out. 


Yours —a, 
London, December 20, 1890. B. W. G. 





FLYING MACHINES. 
To THE Epiror oF ENGINEERING. 

Sir,—Referring to the engraving of my flying machine 
in your issue of June 6, I observe that your draughtsman 
has omitted the forestays and backstays of each wing, 
their use is to keep the wings in a plane at right angles to 
the strut. 

In ENGINEERING, June 13, your correspondent ‘‘J. H. K.” 
is in doubt which is forward and which is aft. _I should 
have thought the very evident preponderance of the end 
to which the india-rubber bands are fixed, would have 
suggested that it was the bow. Perhaps “J. H. K.” will 
tackle his experiments again when he sees my compressed 
air machine that flew 368 ft.* 

Mr. G. C. Taylor, whose letter follows ‘‘ J. H. K.’s,” 
refers to ‘‘Animal Locomotion” by Dr. Pettigrew. I have 
that work, and also E. J. Mareyon ‘‘ Animal Mechanism.” 
The performances of flying machines described by Dr. 
Pettigrew are not such as mechanics desire ; for instance, 
on page 216 he describes Mr. Phillips’s model as weighing 
oo and rising to a great altitude and flying across two 

elds. 

Mr. G. C. Taylor is quite right about the area of my 
machines being excessive, but the atmosphere is not by any 
means crowded with flying machines, there is still plenty of 
elbow-room. He is, however, on unfirm ground when he 
believes that a light machine with large area is more 
at the mercy of even a light wind than a heavier and 
more concentrated machine would be. Every flying 
thing partakes of the motion of the atmosphere and is 
quite independent of the speed at which the air is moving 
over the surface of the earth. A cork and an ironclad are 
moved equal distances by the same current in the same 
time, It takes as much exertion to pull a boat for an 
hour in still water, as it does to pull one against the tide 
for the same time ; the relative geographical positions of 
the boats at the end of the hour are different, but the 
friction of the water on the bottoms of the boats is the 
same in both cases. 

The albatross, as often instanced, can fly as easily in a 
calm as in a gale cf wind if it keeps at a great altitude ; 
but it knows instinctively, or by long practice, that where 
the air and water come together at the surface of the 
ocean, horizontal vortices are generated by the friction 
of the two elements, and that if it skilfully shoots from 
the downward moving side of one vortex into the upward 
moving side of another, its energy is greatly economised. 

I think both Mr. G. C. Taylor and ‘‘J. H. K.” are 
working in the wrong direction when trying how much 
they can raise vertically. Horizontal distance traversed 
is the right thing to try for, and nature teaches us that it 
is much easier of attainment. In flying vertically the 
wotor acts on air already in motion, and in horizontal 
— the machine gets on to undisturbed air at every 
stroke. 

I thank Mr. G. C. Taylor for his —, hint not to 
be afraid of weight, but I still believe that a light machine 
is best ; it is so easy to tie on a stone if it is thought a 
better result will obtained thereby, whereas it is a 
much more difficult job to take a pound or two off a com- 
pleted machine. As for the speed in feet per second 
attained by my machine : A chronogram taken from the 
stationary machine shows 17 revolutions of the crank- 
shaft in twelve seconds, or, say, fourteen seconds for the 
20 revolutions that produced the 270 ft. horizontal flight ; 
this gives 19.3 ft. per second. But the chronographic 
test of the stationary machine is not reliable as a com- 
parison with what takes place on the free machine. 

In Encineerine of July 4, Mr. Brearey takes Mr. 
Taylor to task for saying my way of stretching the india- 
rubber bands is new. M. Penard and Mr. Brearey 
appear to twist their india-rubber, whereas I stretch mine 
straight on end. Mr. Brearey’s method is barbaric, un- 
mechanical, and destructive to the india-rubber; but I 
claim no originality for my method, and first delineated 
it in our Royal Society’s Proceedings June 3, 1885. 

If Mr. Breary would kindly send me the reports of the 
Aéronautical iety of Great Britain, that probably 
lumber his office, in exchange for the papers I have 
already sent him, he may rest assured the will fall on 
ae ground and will be carefully read, but I draw the 
ine at gas bags, as they will be completely out of the 


* An engraving of this will be found on page 769, 
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running in the flying machine of the future. Mr. Hitchins 
and yourself speak of my three-cylinder engine as a 
Brotherhood engine. The revolving cylinders and station- 
ary crankshaft constitute a very marked distinction to 
my mind. 

LAWRENCE HARGRAVE. 

40, Roslyn Gardens, Sydney, N.S. W., August 15, 1890. 

P.S.—Perhaps a few remarks about the method of con- 
ducting my experiments would be useful should any of 
your readers wish to break my record. 

Full notes are kept of all that is done; this includes 
chronograms, indicator, thrust and lift diagrams, and 
correspondence, besides working drawings. 

Machines that have failed are not broken up if bo 
represent a distinct type, but are preserved with as muc 
care as the successful flyers. 

Simplicity of design and ease of manufacture are con- 
stantly aimed at; in fact, any one who understands the 
common fitness of things and can handle a few tools, 
might step into my shop, read the notes, overhaul the 
drawings, pick up the file and continue the work I was 
—— on the previous day. 

pecial care is taken to try the machines only when it 
is perfectly calm, so that no corrections for the force of 
the wind have to be applied to the observations. 

There is no attempt made at secrecy with a view to 
patenting, and care is taken to publish anything that 
seems essential and might otherwise be patented by any 
one else who wished to block me and tax other workers. 

One of the principal reasons for adopting this course is 
that united effort and the free use of all knowledge as 
soon as it is acquired, is better than the work of isolated 
individuals whose greed makes them prefer delay to the 
possibility of competition and a consequent reduction in 
the price of an article of public utility.—L. H. 

August 17, 1890. 








COMPOUND LOCOMOTIVES. 
To THE Eprtor oF ENGINEERING. 

Srr,—The question of the relatives advantages of com- 
und and non-compound locomotives is to railway 
irectors and locomotive superintendents a very important 
one, and therefore, to all interested in locomotive engineer- 
ing, an interesting one. I, myself, take a great interest in 
the question (but owing to my limited knowledge, do not 
feel competent to have any definite opinion as to which is 
best), and should be glad to see it discussed in your 
columns. Two points in particular I should be glad of 
information. Is there not a great deal of back pressure 
on the high-pressure piston? and is there any truth in the 
statement that at high speeds the compound locomotive is 
awkward to manage and is liable to burst the low-pressure 

valve chest, or break down in the motion ? 


C. K. Dumas. 
Ealing, Dec. 21, 1890, 





NOTES FROM THE NORTH. 
Giascow, Monday. 

Glasgow Pig-Iron Market.—The warrant market was 
very quiet on Thursday forenoon and without any special 
feature. Scotch iron opened at 46s. 5d. and touched 
46s. 64d. per ton, subsequently — off to 46s. 54d. 
Cleveland was steady at 42s. 84d., and hematite iron was 
about 3d. per-ton lower, at 54s. 14d. per ton eleven 
days. A moderate amount of business was put through 
hands in the afternoon at slightly better prices, and 
the closing settlement prices were—Scotch iron, 46s. 74d. 
per ton; Cleveland, 42s. 9d.; hematite iron, 54s. per 
ton. There was a firmer feeling in the market on Fri- 
day, partly in consequencs of a report that the Cleve- 
land ironmasters were becoming annoyed at the large 
increase being made to the stocks of pig iron in the 
Middlesbrough warrant stores. Like the Scotch iron- 
masters, they seem to consider heavy public stocks as 
being at the root of unprofitable prices, and that an effort 
ought to be made to keep the output within reasonable 

roportions to the demand. Since the stoppage of the 
blast furnaces in Scotland, makers have converted their 
heavy stocks into money, while the public stocks have 
been reduced since October 1st upwards of 56,000 tons. 
During the same period the public stocks of Cleveland iron 
have increased more than 16,000 tons. Under such cir- 
cumstances the report (which was circulated on Friday) 
that two Middlesbrough furnaces had been or were 
to be blown out had a good effect on the market. Not 
much business was done, but purchases by those who 
were oversold stiffened the price on Scotch to the extent 
of 24d. per ton. Nothing was done in Cleveland or hema- 
tite iron. The settlement prices at the close were : Scotch 
iron, 46s. 104d. per ton; Cleveland, 43s. 3d.; hematite 
iron, 54s. 3d. per ton. Singular to say, there was a 
marvellously steady market this forenoon in the depart- 
ment of Scotch warrants. Under ordinary circumstances 
the fact that a great strike had broken out on the three 
Scotch railway systems would have depressed prices con- 
siderably ; as it is, however, prices were actually higher, 
though but fractionally. It is said that the reason is to be 
found in the strong support accorded to the market by a 
local house whose buyings are understood to befor a London 
syndicate. The fear of a “‘ squeeze” is also apparent in 
the transactions of the larger ‘‘ bears,” who have been 
selling three months fixed at “2 cheap rates, while 
themselves buying prompt cash. This latter factor has 
also given some support to the market. The price of 
Scotch iron rose this forenoon from 46s. 104d. to 47s. 1d., 
and then declined to 47s. per ton, at which there were 
sellers. The market was flat in the afternoon owin 
partly to a general desire to get rid of late purchases an 
the sudden activity of the larger ‘‘ bears.” A line of 
20,000 tons three months fixed was offered by a prominent 
operator, but failed to bring out a buyer. The price of 





Scotch iron declined 5d. per ton from the forenoon close, 
As is usual at this time of the year, there is a general 
desire to curtail engagements; this fact, in combination 
with the steady buying of a large house, has led toan 
advance of fully a shilling per ton on the lowest price 
paid this day week. For some days past there has been 
a marked absence of the pronounced selling that has 
hitherto characterised the operations of those persons 
who were committed to the ‘‘bear” stock which has 
helped to create the impression that prices have at last 
— Much stress is being laid on the very large 

ecrease expected to be shown in the stocks of Scotch 
iron; the price is also considered to be very low, 
while a large ‘“‘bear” account is said to be open 
and in very few hands; the buying that has lately 
been going on is reported to be for ve houses, 
and, finally, with the turn of the year trade is expected to 
improve. It may be that the state of the account will lift 
the —_— a bit, though in the face’of the present unsettled 
condition of the money market, the uneasy feeling with 
reference to the Argentine and American markets the 
public are not likely to interest themselves greatly in the 
Iron market for seme time tocome. Last week’s shipments 
of pig iron from all Scotch ports amounted to 4562 tons, 
as compared with 7552 tons in the corresponding week of 
last year. Thestock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood on Saturday night at 
592,016 tons, and over the week then closing there was a 
reduction to the extent of 5692 tons, against 5860 tons in 
the preceding week. There are still only six blast furnaces 
in operation in Scotland—three at Carron Iron Works and 
three at the works of the Glasgow Iron and Steel Com- 
pany, at Wishaw. 


Warrant Iron in Stores.—There has arisen an impres- 
sion that most makers of special brands of pig iron are 
now out of ordinary saleable iron, and in order to have as 
complete a return as possible of the iron in makers’ and 
Connal and Co.’s stores on December 3lst a requisition 
was signed last week by the members of the pig-iron trade 
asking Messrs. Connal and Co. to issue a return of the 
negotiable warrants, containing three-fifths of No. 1 and 
two-fifths of No. 3 iron—that is to say, 300 tons of No. 1 
and 200 tons of No. 3 iron. Considerable difference of 
opinion exists as to the proportion of No. 1 to No. 3 iron 
in the warrant stores, and the aim of the requisition is to 
set the matter at rest. 


Malleable Iron and Stecl Trades.-—The near approach of 
the holidays has had a quieting effect on the Scotch 
malleable iron and steel trades. There is a very marked 
absence of fresh orders. Some makers of finished iron 
have lately been quoting their lowest grade of common 
bars at 6/. 10s. per ton—a reduction of 2s. The 
second grade bars, however, remain unchanged at 6/, 15s. 
per ton, and the highest grade of common bars at 2s. 6d. 
per ton higher, while best bars are 10s. per ton higher. 
Of course, these prices are all subject to the usual discount 
of 5 per cent. 


Mr. F. W. Dick, of Newton Steel Works.—Mr. Frank 
Wesley Dick, who has been in the service of the Steel 
Company of Scotland for about twelve years, and for the 
greater portion of that time as the manager of the com- 
pany’s Newton Works, has lately received the appoint- 
ment of general and commercial manager at the steel 
works connected with the great engineering and _ ship- 
building concern of Sir Charles M Palmer and Co. 
Jarrow-on-Tyne. The gentleman in question is well 
known throughout the steel trade, both at home and 
abroad, and he bears a high reputation alike for 
skill in devices for economising labour and in the 
management of large bodies of skilled and un- 
skilled. Bred a mechanical engineer, he worked 
hard when a very young man in scientific and tech- 
nical studies, and eventually took a high position as a 
Whitworth scholar. In that capacity he spent a couple 
of sessions at Owens College, Manchester, under Pro- 
fessor Osborne Reynolds, and his third session was spent 
in the University College of Edinburgh, under the late 
Professor Fleeming Jenkin. He has served two years as a 
member of Council of the Institution of Engineers and 
Shipbuilders in Scotland. He will leave his present 
situation at the close of this year, much to the regret of 
Mr. Riley, to whom he has been a right-hand man, and 
to the regret of all the staff and workmen at the Newton 
Works. Their best wishes go with him to Tyneside. 


Mining Institute of Scotland.—A meeting of this Insti- 
tute was held in Glasgow, last Thursday evening—Mr. 
J. M. Ronaldson, president, in the chair. The discussion 
of Mr. Livingstone’s paper on ‘‘A System of Working 
Shale” was resumed, and further adjourned. Mr. Alex. 
ander Faulds next contributed a paper on ‘‘ Notes on 
Shale Mining at Oakbank,” and fully described the field 
there andthe method of working. The discussion was 
left over till next meeting, which was appointed to take 
place in Edinburgh on Saturday, 31st January. 


Institution of Engineers and Shipbuilders, Graduates’ 
Section.—The twelfth annual dinner of the Graduates’ 


Section of the Institution of Engineers and Shipbuilders | jn, 


in Scotland was held in the Grand Hotel, Glasgow, on 
Saturday evening. The president of the section, Mr. 
John Sharp, Whitworth Scholar, occupied the chair, and 
Mr. M. he Brown, B.Sc., occupied the vice-chair. 
Amongst the guests there were . Ebenezer Kemp, 
President of the Institution, and Mr. W. J. Millar, C. 
the secretary, and there was a large gathering of the 
graduates. _* addition to the toasts of the evening, 
“The Graduates’ Section ” and ‘“‘The Institution”—there 
were “The Engineering and Shipbuilding Industries,” 
and “The Iron and Steel Industries,” which were sub- 
mitted and replied to in suitable terms. 


Great Strike of Railway Servants,—The whole of the 


» | but the ship’s bunkers have a capacity of 850 tons. 





railway service of Scotland has been suddenly paralysed 
to-day by a strike of engine-drivers, stokers, and other 
servants, which was only resolved’ upon yesterday. It is 
said that about 3000 workmen.are out. As on many 
former occasions the cause of ‘the. strike is the long hours 
which many of the men have been called upon to serve 
each day, and the alleged unwillingness of the companies’ 
officials and directors to agree to fix a reasonable day's 
work in respect of the number of hours that the men 
must be on duty. The strikers: have been much en- 
couraged to proceed to this extreme measure by the result 
of the dispute on the North-Eastern’ Railway. Much 
ae od or the men has been expressed by the general 
public, 





NOTES FROM THE SOUTH-WEST. 

Next Year’s Devonport Programme.—Orders have been 
received at Devonport from the Lords of the’ Admiralty 
with respect to the shipbuilding programme of the ensuing 
financial year. The second-class cruiser Phebe and 
Philomel are to be completed, and the first-class cruiser 
Edgar is to be pushed forward as much as ible. The 
Bonaventure, only recently laid down, will be continued, 
as also the cruisers olus and Astrea. Only two new 
vessels are to be laid down, one of which, the Halcyon, 
will be a gunboat of 735 tons, of the Sharpshooter type, 
while the other is to be called the Hermione. This latter 
vessel will be a second-class cruiser belonging to what is 
termed the improved Medea class, and will have a dis- 
sy ey of 3600 tons. The Antelope, a gunboat which 

as been at a standstill for some months, will be continued. 


Bristol Channel Steamers.—In consequence of the recent 
death of Captain Pockett, the business of the Bristol 
Channel Steam Packet Company has gone into the 
market. Mr. R. E, Hughes offered for sale at Swansea, 
on Wednesday, the will, the three steamers Velindra, 
Rio Formoso, and Collier, Pockett’s Wharf at Swansea, 
and offices at Ilfracombe, Padstow, and Weymouth, to- 
oon with all loose plant and rolling stock at Swansea. 

here was a good attendance. The biddings commenced 
at 40007. and reached 7000/. By bids of 1002. the price at 
last reached 7800/. and at 50/. above that amount the whole 
business was sold in one lot to Mr. Gerrish, of Bristol, 
acting on behalf of a Bristol syndicate. 


The Roath Dock.—Last week’s shipments from Roath 
Dock were heavier than those of any week since the dock 
was opened. A difficulty is experienced in obtaining 
berthing accommodation at the dock. 


Launch at Penarth Dock.—On Monday the Penarth 
Shipbuilding and Ship Repairing Company (Limited) 
launched from its yard at Penarth Dock the screw steamer 
Aira Foree, built to the order of Messrs. W. 8. Kennaugh 
and Co., Whitehaven. The dimensions of the Aira Foree 
are: Length over all, 148 ft.; breadth, extreme, 23 ft. 2 in.; 
depth, 11 ft. 44 in. She is fitted with compound surface- 
condensing engines, also constructed by the Penarth Ship- 
building Company, having cylinders 18 in. and 36 in., 
with 24 in. stroke, and a multitubular boiler, 11 ft. 
diameter by 9 ft. long, having two furnaces, and working 
at a pressure of 100 lb. per square inch. 


Progress of Cardiff.cIn the course of the past year 
13 new streets have been laid out in Cardiff, while 766 
shops and houses, 2 places of worship, and 157 other 
buildings have been erected in the town. A corresponding 
return for 1889 exhibits the annexed results: New streets, 
8; new houses and shops, 603 ; new places of worship, 4 ; 
other buildings, 159. For 1888 the figures stood: New 
streets, 3; new houses and shops, 1062; new places of 
worship, 6 ; and other buildings, 183. 


Clevedon Pier.—The Clevedon Local Board of Health 
has decided to acquire powers to borrow a sum, not exceed- 
ing 12,000/., in respect of this pier. 








STEAMERS ON THE DanuBE.— The directors of the 
Danube Steamship Company have addressed a report to 
the Austro-Hungarian Government in which they ask for 
State subvention. 


_ American Steet Rarts.—The production of steel rails 
in the United States in the year ending May 31, 1880, 
amounted to 741,475 tons. The corresponding production 
in the year ending May 31, 1890, was 2,036,654 tons. In 
these totals Pennsylvania figured for 409,339 tons and 
1,377,119 tons respectively. The production of Illinois in 
1879-80 was 201,186 tons, while in 1889-90 it amounted to 
622,200 tons. 





Tue “Newark.”—The United States cruiser Newark 
has just made a builders’ trial trip. The Newark is built 
of steel throughout, and she is 328 ft, long over all, and 
310 ft. on load water line. Her beam is 49 ft., her depth 
32 ft., and when in commission she will draw about 
19 ft. Her motive power is two triple-expansion engines 
of 6000 horse-power, natural draught, but capable of work- 
up to 8500 horse-power under forced draught. The 
cylinders of each set of engines are 34 in , 48 in., and 76 in. 
in diameter, with a stroke of 40 in. Steam isfurnished by 
four steel boilers, 13} ft. in diameter by 19 ft. long, and 
made to sustain a pressure of 160 lb. per square inch. 
The grate surface is 540 ft. The coal supply is 400 tons, 
In 
addition to the engines the Newark will be barque-rigged 
and have a sail area of 12,000 square feet. A protective 
deck of steel covers the engines, boilers, steering gear, 
and rudder head, and the engines and boilers are stil! 
further protected by a - of coal. On her trial the 
Newark developed 9000 horse-power and a speed of 193 
knots per hour, 
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THE MINES EIGHT HOURS BILL. 

THE proposals of the miners, with respect to the 
regulation of the hours of labour in mines, are now 
before the country, and also their case in support 
of such legislation. Their proposals are pt oe 
in two Bills, first of all in the draft Bill prepared 
by, or under the authority of, the National Federa- 
tion of Miners, intituled ‘‘ A Bill to amend the 
Coal Mines Regulation Act, 1887,” Section 5 of 
which proposes to enact that ‘* No person under the 
age of twenty-one years shall be employed, orallowed 
in any mine below ground for the purpose of 
employment, for more than eight consecutive hours 
in every twenty-four hours.” It further provides, 
in Section 6, that ‘‘No woman or girl: shall be 
employed in manual labour above ground in con- 
nection with any mine.” In this Bill the restriction 
to eight hours is limited to those under twenty-one 
years of age. Secondly, the Miners Eight Hours 
Bill does not appear to have emanated from the 
National Federation of Miners, but it has been 
adopted by that body. It proposes to enact, Section 
2, that ‘*A person shall not, in any one day of 
twenty-four hours, be employed underground in 
any mine for a period exceeding eight hours from 
the time of his leaving the surface of the ground to 
the time of his ascent thereto, except in case of 
accident or emergency.” Section 3, ‘Any 
employer, or agent of any employer, employing, or 
permitting to be employed, any person in contra- 
vention of this enactment shall be liable toa penalty 
not exceeding forty shillings for each offence, to be 
recovered in the same manner in which any penalty 
under the Acts relating to Factories and Workshops 
is recoverable.” The foregoing are the proposals, 
and they certainly have this merit, if no other, that 
they are intelligible. The miner is not to work 
longer than eight hours, but if he does so work the 
employer is tv pay the penalty for any offence so 
committed, 

In support of these proposals the National 
Federation of Miners have given us their case, in 
the shape of a report, and of a return stating the 
number of hours worked. The report gives the 
following as the grounds upon which the miners 
base their demand for the Eight Hours Bill: 
‘*(1) Because of the unhealthy and unsanitary 
condition of our mines. (2) Because the work is 
laborious and dangerous. (3) Because we want 
more time for recreation, rest, and leisure. (4) 
Because we want to work more uniformly. Those 
being the grounds upon which the demand is 
based, the following reasons are assigned why they 
want ‘‘to obtain the eight hours by legislative 
enactment :” ‘‘(1) Because it will be done most 
effectively, (2) Because we want uniformity, and, 
if secured by law, we shall have a uniform day 
throughout the length and breadth of the land. 
(3) Because it will lessen unhealthy competition in 
the coal trade and thus bring about quietude at our 
collieries, and anxiety for the safety of the mine, 
instead of increased output. (4) Because it will 
bring about a better feeling between working men 
and their employers, and prevent the possibility of 


-| strikes and lock-outs, as no doubt such would obtain 


if sought by the rough-and-ready means suggested 
by some of our advisers.” Having thus stated the 
grounds upon which the demands are based, and 
given their reasons therefor, they proceed to cite a 
‘list of examples where the State has interfered ” 
in support of their contention, as follows: 
‘*(1) Closing public-houses on week-days and Sun- 
days. (2) Child and female labour in mills and 
factories. (3) Dealing with female and boy labour 
in mines. (4) Church and State (Ireland) and the 
Truck Acts.” Never, perhaps, has any case been 
so lamely put. The grounds are insufiicient, the 
reasons are weak, not to say flimsy, and some are 
not pertinent to the subject ; while the examples 
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return, under the title of a ‘‘ statistical report, 
— by checkweighers and district secretaries, 
of the hours worked at collieries in every mining 





district in Great Britain, except Durham, North- 
umberland, and Cleveland.” This report looks 
formidable and exhaustive, but its value is dimi- 
nished by the fact that it gives no totals and no 
averages, although blanks are left at the foot of 
each page for those very interesting particulars. 
What had the appearance of an official or autho- 
rised summary of the report, appeared in a 
newspaper favourable to the Eight Hours Bill, 
but it is difficult to verify its figures by the 
report itself. However, the condensed summary 
stated that the average work in the mine was 
as follows: Average time worked at the face, 
8 hours 254 minutes ; boys, 8 hours 48 minutes ; 
and labourers 8 hours and 49 minutes. To this 
was added, on an average, 39 minutes, as the 
time occupied in travelling underground; thus 
making the average, from bank to bank, of 9 hours 
5 minutes. This statistical report takes no account 
ot short days, or holidays, so that the question of 
48 hours per week is not touched in the return. 
If the whole of the six days were equal it would 
appear as if the average was 54} hours per week, 
from bank to bank, greater in some cases. much less 
in others. But the figures do not help us in any 
way to estimate the actual average working hours 
in the mine week by week, which is, after all, the 
real test and crux of the whole question. Had the 
miners been able to place absolute reliance upon 
this report it would have been used with some effect; 
but it 1s guarded so closely that the mining repre- 
sentatives in the House of Commons, who are 
opposed to such legislation, have not, it is said, 
had, or seen, a copy. 

Fortunately we have the means of testing the 
accuracy of that statistical report by an official 
Government return recently presented to Parlia- 
ment. This return appears to be very full, com- 
plete, and accurate. It gives the total number 
employed in each mining district, the hours worked 
at the face, the time for meals, the actual time 
underground, from bank to bank, the number of 
hours and of days usually worked, and other par- 
ticulars. The return shows the following results 
in the several official districts. East Scotland: 
Average hours per day, when at work, 8.79 hours ; 

er week, 47 hours. West Scotland: Average 
| ae per day, when at work, 8.91 hours; per 
week, 47$ hours. Newcastle: Average hours per 
day, when at work, 7.76 hours; per week, 42} 
hours. Durham: Average hours per day, when at 
work, 7.81 hours ; per week, 43 hours. Yorkshire : 
Average hours per week, when at work, 8.7 hours ; 
per week, 42} hours, Manchester : Average hours, 
when at work, 9 hours ; per week, 494 hours. Liver- 
pool : Average hours, when at work, 8.93 hours ; per 
week 47 hours. Midland: Average hours when at 
work, 8.82 hours ; per week, 47.10 hours, North 
Stafford : Average hours when at work, 8.81 hours; 
per week, 44.3 hours. South Stafford: Average 
hours when at work, 7.82 hours; per week, 39} 
hours. South-Western: Average hours when at 
work, 8.74 hours; per week, 48.10 hours. South 
Wales: Average hours when at work, 9.10 hours ; 
per week, 51} hours. In some of the metalliferous 
and other mines the men work longer hours, but 
the average in these would not exceed 52 hours per 
week. Taking these figures as being correct, and 
they have not been questioned in any case, we 
find that only in three cases do the totals exceed 
48 hours per week, one being an excess of 10 
minutes, another of 14 hours, and the other of 
3$ hours per week. The vast majority evidently 
work far less than 48 hours per week, from bank to 
bank, inclusive of meal times. 

Those who have been and are agitating for the 
Eight Hours Bill have asserted that the long hours 
are conducive to fatal accidents from explosions in 
mines; we are now in a position to decide this 
question, and it goes absolutely against the miners’ 
contention. A return has just been issued giving 
the number of fatal accidents from explosions for 
the last twelve years, and the hours of the shift in 
which the accident occurred. This return is so 
prepared and made out that it can be tested by the 
miners themselves in each case. The return shows 
that there were 202 explosions, and that the 
number of deaths caused thereby was 1951. Of 
the total only 26 explosions and 155 deaths oc- 
curred in the eighth and ninth hours of the shift; 
while 196 explosions took place in the first seven 
hours, resulting in 1796 deaths. The totals in 
each hour were: First hour, 47 explosions, 130 
deaths. Second hour, 22 explosions, 322 deaths. 
Third hour, 29 explosions, 278 deaths, Fourth hour, 





762 


ENGINEERING. 





[Dec. 26, 1890. 











26 explosions, 521 deaths. Fifth hour, 24 explosions, 
334 deaths. Sixth hour, 17 explosions, 69 deaths. 
Seventh hour, 11 explosions, 183 deaths. Eighth 
hour, 16 explosions, 60 deaths, Ninth hour, 104 
explosions, and 95 deaths. These figures effectually 
dispose of any argument founded upon fatal acci- 
dents in mines through the alleged long hours of 
working in the mine. 

Out of the total number of men employed in the 
mines it appears that 18,352 men worked on an 
average two minutes per day over 48 hours per 
week from bank to bank ; 19,203 worked 15 minutes 
per day beyond 48 hours per week ; and 31,432 
worked 35 minutes per day in excess of 48 hours per 
week on the average. So that we are called upon 
to enact an eight-hour day by Act of Parliament 
because 68,987 miners work, on an average, a few 
minutes per day over eight hours, while the vast 
majority, numbering hundreds of thousands, work 
less than 48 hours per week, or less than an average 
of eight hours per day. One of the reasons assigned 
and one of the arguments used for the enactment of 
the Eight Hour Bill is, that the miners want uni- 
formity. But do they want those who work less than 
48 hours per week to work 48 hours per week? If 
so there will be a revolt in the camp. No, they do 
not seek and do not want uniformity ; what they 
want is, if they really desire it at all, a maximum of 
eight hours in any one day by Act of Parliament. 
Do they also desire uniformity in wages and in con- 
ditions of employment? They know that these 
things are impossible, and uniformity in working 
hours under compulsion would accentuate the want 
of uniformity in rates of wages and conditions. The 
examples cited of legislative interference have no 
bearing upon the question of regulating the hours 
of adult male labour, and the miners ought to be 
able to perceive this. In no single instance is 


’ the case cited analogous to that under discussion. 


The case of the miners has broken down by the 
weight of their own evidence, in so far as an appeal 
to Parliament is concerned. That the occupation 
is laborious and dangerous all will admit. That 
eight, or seven, or even six hours of honest work 
in a mine is enough, few will be disposed to dispute. 
But a strong case must be made out for legislative 
enactment, and that has not been done by the 
miners. Three out of the five miners’ representa- 
tives in the House of Commons consider the case 
not proven ; they refuse to give a verdict for the 
op apa they deny that legislation is required. 

f by mutual arrangement a further reduction in 
the working hours can be effected, well and good ; 
but to enter upon a course of action which is abso- 
lutely contrary to the general tenor of protective 
Jaw, will not be for the public good, or beneficial to 
those who seek it. 





WATER REQUIRED TO EXTINGUISH 
FIRES. 

THERE is scarcely any subject upon which there 
_— to be a wider misapprehension on the part 
of its specialists than that of the extinguishment of 
fires, especially in regard to the amount of water 
necessary for such work. It should be remembered 
that combustion depends upon the coincidence of 
two conditions ; first, the material must be raised 
to its ignition point, which in the case of a match 
is merely that due to the friction when rubbed over 
a rough surface. With wood it is not far from 600 
deg., and with anthracite coal a much higher tem- 
perature. Second, there must also be the presence 
of air to furnish oxygen for such combustion. 
When combustion is stopped by the withdrawal of 
air as one of these conditions, it will resume again 
on the readmission of air, unless the circumstances 
are such as to produce rapid cooling by means of 
radiation. Thus, fires in mines have been entirely 
extinguished by means of carbon’c acid gas; but as 
the sides of the mine are non-conductors and would 
not allow the material to cool with any degree of 
rapidity, therefore when air was admitted the wood 
at once became re-ignited. The combustion of 
a pound of wood will produce 7200 thermal units. 
To reduce the temperature of such burning wood, 
an amount of water must be applied, whose 
rise in temperature will absorb the heat  pro- 
duced, and in that way reduce the temperature 
of the whole to below its ignition point. To eva- 
porate 1 lb. of water at the temperature of 60 deg. 
Fahr. requires 1119 thermal units ; therefore the 
amount of heat evolved in the combustion of a 
pound of wood is sufficient to evaporate 6.43 Ib. of 
water, and this is the minimum amount of water 





with which it is possible to extinguish burning 
wood. 

It is well known, as a practical matter, that it is 
almost impossible to extinguish a fire in a build- 
ing when it becomes structurally ignited, and 
that the work of fire departments under such cir- 
cumstances is well-nigh confined to efforts to pre- 
vent the spread of the fire, rather than to extin- 
guish the material already ignited. The floors of 
mills and warehouses, when made of timber, weigh 
about 25 1b. to the square foot. They, therefore, 
contain a sufficient amount of combustible material 
in every square foot of floor to evaporate 160 lb. of 
water, or enough water to cover the floor 2 ft. 7 in. 
deep. In what is known as the great fire in Boston, 
on November 28, 1889, an amount of water was 
thrown upon the fire sufficient to cover the burned 
districts, including streets, toa depth of 12 ft. 7 in., 
and in the great fire at Lynn two days before, which 
devastated buildings over about 40 acres of ground, 
the amount of water used was sufficient to cover this 
area to a depth of 7 ft. These large volumes of water 
certainly show that a large quantity must inevit- 
ably be wasted. Inall events, the quantity of water 
thrown upon a fire must be largely in excess of a 
minimum amount of 6.4 times the weight of the 
wood actually under combustion at the time. 
Suppose the water was supplied at a temperature of 
60 deg. and obtained enough heat from the fire to 
flow away at 100 deg., this increase of 40 deg. under 
such circumstances would mean that the weight of 
water used would be 180 times the weight of the 
burning wood. A fire in the picker room of an 
American cotton mill was extinguished by auto- 
matic sprinklers fed from a tank, which had just 
been filled, and was partially emptied in extinguish- 
ing the fire. It was afterwards found that 107? lb. 
of water were used for each pound of cotton burned ; 
and it was considered that this fire was very rapidly 
extinguished. Owing to the rapidity with which 
the sprinklers come into action, however, the total 
quantity of water used is small. 

In the reports of the Boston Manufacturers’ 
Mutual Fire Insurance Company, a corporation de- 
voted entirely to the insurance of textile mills and 
other manufacturing establishments in the north- 
eastern part of the United States, there is a list of 
fires occurring on property insured by them and 
extinguished by automatic sprinklers. The record 
of these automatic sprinkler fires includes the state- 
ment in the majority of instances that the loss was 
so small that no claim was made. But in looking 
over the list for the purpose of ascertaining the 
number of sprinklers necessary to extinguish fires, 
it will be noted first that only in a relatively small 
proportion of the instances is the number of 
sprinklers operating stated. Taking the figures as 
they are, we learn that in 1887 twenty-eight fires 
were extinguished by two hundred and twenty-two 
sprinklers ; in 1888 forty-seven fires were extin- 
guished by two hundred and forty-one sprink- 
lers; and in 1889 fifty-seven fires were extin- 
guished by eight hundred and forty-two sprink- 
lers ; the average number of sprinklers operating 
at each fire being 6.38. The average number of 
sprinklers operating at a fire is much greater with 
the earlier forms of automatic sprinklers than with 
the later and more sensitive forms, because ex- 
perience has shown that the more sensitive a 
sprinkler the fewer of them open at a fire, as they 
come into operation and extinguish the fire before it 
has reached to a large extent. In the case of some 
of the best sprinklers the average number in service 
at fires is 24. 

As a rough rule for sprinklers of ordinary dimen- 
sions the quantity of water in cubic feet discharged 


per minute is equal to Q=.55,/p, p being head in 
pounds per square inch. This coefficient applies 
to forms of sprinklers in most general use, although 
with some of them it reaches as high as .75. These 
automatic sprinklers are under an average pressure 
of 50 lb. to the square inch, which corresponds to 
a delivery of 3.9 cubic feet per minute. On this 
basis, with an average operation of 6.38 sprinklers 
at a fire, the amount of water used is 24.88 cubic 
feet. Comparing these results with the discharge of 
water through 50 ft. of 24-in. hose, with the It-in. 
smooth nozzle used in American practice, it will be 
seen that the automatic sprinklers use very much 
less water, as under these conditions a nozzle will 
deliver 37.73 cubic feet of water per minute, or that 
only one stream will use about one and one-half 
times the water used by the sprinklers. 

When sprinklers were first introduced, it was 


anticipated by some that their operation would 
cause an excessive water damage ; and as improve- 
ments caused the sprinklers to be more sensitive, it 
was assumed that these various augmentations of 
sensitiveness would also extend the water damage ; 
but the facts have been entirely to the contrary, 
for the water damage from automatic sprinklers has, 
like the fire damage, been very small in comparison 
with the water damage and the fire damage where 
reliance has been put on other forms of fire appa- 
ratus. There are, it is true, places where auto- 
matic sprinklers are not applicable. There is also a 
tendency on the part of inventors to hamper and 
complicate automatic sprinklers by various attach- 
ments and improvements (so-called), mainly those 
designed for the purpose of shutting out water 
from the automatic sprinkler system in order to 
prevent damage from freezing during cold weather. 
That such devices, if carried out to their ideality of 
prompt, positive, and exact operation, would be a 
great desideratum is certainly conceded by all ; but 
the experience with such details has not been at 
all satisfactory, and it is feared that the record of 
buildings destroyed under such circumstances, 
owing to the inoperation of devices contrived to 
open valves at time of fire, will seriously prejudice 
automatic sprinkler systems to an unjust extent, 





RUSSIAN, SIBERIAN, AND FINLAND 
RAILWAYS. 

Some interesting details of Russian railways are 
given in a British consular report from St. Peters- 
burg just issued from the Foreign Office. The new 
lines recently opened extend to 445 English miles. 
The whole length of Russian railways, exclusive of 
those of the Grand Duchy of Finland (1135 miles), 
and the Transcaspian (661 miles), extended to over 
17,693 English miles, and of this the Government 
own 4333 miles, having in the past year acquired 
1507 miles of existing lines. The revenue derived 
in 1889 from the railways, excluding those named, 
was 29,812,052I., a decrease of a trifle over 1 per 
cent. on the previous year, due to the deficient har- 
vest. The yield per verst (equal to two-thirds of an 
English mile) was 10,657 roubles, the average ex- 
change value of which last year was 2s. 1$d., and the 
yield was 3 per cent. less than in the previous year. 
The details of working expenses are not given ; but 
owing to the labours of a railway commission, the 
cost of working has been considerably reduced, and 
it is expected that the net revenue will not show 
any decline on 1888, when it was 4828 roubles, the 
average exchange value then having been 1s. 10}d. 
In 1887 the working expenses were reduced to 72 
per cent., and in 1888 to 66.5 per cent. of the gross 
receipts. One-half of the leading railways last year 
were worked at 52 per cent. of the gross receipts, 
leaving 48 per cent. as net revenue. It is hinted 
that the decreased expenses is at the cost of 
efliciency of Government lines. The most im- 

ortant project is the vast scheme of a trunk 
Biberian line, from Zlatoust, through the whole 
of western and eastern Siberia and the Ussuri 
region to Vladivostock on the Pacific Coast. This 
projected railway has for some time engaged the 
serious attention of the Government, on account of 
its great importance in political, strategical, ad- 
ministrative, and economic respects. No great 
engineering difficulties are said to exist in the way 
of its construction, the only obstacle at present 
apprehended being purely of a financial nature. 
As the railway would traverse no less a distance 
than 5000 English miles, the cost of its construc- 
tion is reckoned at about 400,000,000 roubles, or 
about 42,500,0001. The financial difficulty in con- 
nection with this line is further increased by the 
consideration that for a long series of years to come 
it would not only fail to yield any profit, but would 
even be incapable of paying its working expenses. In 
view of this, the weightiest political considerations 
would alone inducethe Governmenttodecideon com- 
mencing the construction of the line simultaneously 
along its whole length. By building it gradually in 
sections, and spreading the expenditure over many 
years, the financial difficulty might be overcome. 
State necessities may, however, demand a more 
rapid solution of the question. Surveys are at 
present in progress, but the whole question of its 
construction remains still under deliberation. In 
the matter of railway legislation considerable 
activity was displayed by the Government during 
1889. The mismanagement, &c., that existed on 
the Government lines, as also the rivalry of dif- 





ferent railway companies, to which the interests of 
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the country were in many cases sacrificed, impelled 
the Government to interfere, seeing that it was 
also largely interested in the well-being of many of 
the lines, the minimum revenue of which was 
guaranteed by the State. A commission was 
appointed under the presidency of the late 
General Baranoff, to inquire into the whole 
question of railway management in Russia, and 
its labours, which extended over several years, 
have formed the basis of the measures that 
have recently been adopted for the proper 
organisation of the Russian railway service. The 
receipts of the trans-Caspian built by the Govern- 
ment as a military line, were 2.8 million roubles. 
The line is very successful. The vice-consul at 
Helsingfors states that the Finnish Government 
have recently been adding to their railways, but 
that the gross receipts are over 14 per cent. better 
than two years ago. With one exception, the 
Wassa line, all the rails on the Finland system are 
British manufacture, and the vice-consul as a 
proof of our superiority in this, quotes the 
following from a Finnish newspaper : ‘‘ During the 
intense ccld that prevailed in Finland in January, 
1889, only one rail of English manufacture snapped 
throughout Finland, whereas there were no less 
than five such cases on the short Wassa line, which 
was laid with German rails.” Recently when 
twenty locomotives were required for the new lines, 
a Swiss firm, at Winterthur, got the bulk of the 
order, only two or three being contracted for in 
England ‘‘in spite of the proved superiority of 
British manufacture.” The vice-consul adds: 
‘* Whether this was owing to reasons of doubtful 
economy, or whether the usual system of open com- 
petition was abandoned on this occasion, it is hard 
to say.” The Swiss firmin question contracted for 
eight locomotives at 1960/. each. 








THE IRON MINES OF CUBA. 

Tue Island of Cuba is little known to the rest of 
the civilised world—if Cuba as a whole can be 
called civilised—and, indeed, is little enough known 
to its own inhabitants. Cuba has been ill-governed 
since it was first settled by the Spaniards in the year 
1511. It took only fifty years to Kall off all the native 
inhabitants ; but this troubled no one in those days, 
when Aborigines Protection Societies were un- 
thought of and there was a plentiful supply of 
negroes to take the place of those who had been ex- 
terminated. Since then the country has been 
wretchedly administered ; and has been more or 
less in a chronic state of rebellion ; which is often 
only another name for organised brigandage. <A 
really well-developed rebellion broke out in 1868 
and flourished for five years, after which it simmered 
for a considerable period. It may not be generally 
known to the majority of Englishmen that Cuba 
was, for about twelve months, under British rule. 
The United States have always had an eye on this 
island, which is expected some day, like an over- 
ripe pear, to drop into the mouth of the great 
Republic. Several enterprising citizens have from 
time to time done their best to give the tree a 
shake, by supplying arms and even fitting out 
vessels for the aid of those arrayed against the 
existing government. 

There is reason for this, as the natural advan- 
tages of Cuba are great. The climate, away from 
the coast, is healthy ; the bad name which the 
island has acquired, in hygienic respects, being due 
rather to the lagoons and marshes on the sea- 
board ; which, it may be stated, is 2000 miles in 
extent. Havana has one of those harbours, which 
are described in the geography books as ‘‘ the 
finest in the world,” and certainly it affords a 
most unique example of nature’s civil engineering. 
The mean summer and winter temperature on the 
coast only varies 2 deg., being 85 deg. and 87 deg. 
respectively ; but these means are made up of 
somewhat varying readings. 

We have been led to this mention of Cuba as just 
now, ina quiet way, a good deal of attention is 
being paid to the island by our Transatlantic 
friends and competitors. It has always been known 
that Cuba is rich in metals. The unfortunate 
aborigines worked the copper deposits; a fact 
which went far to account for their speedy dis- 
appearance when their masters, the Spaniards, 
turned their attention to the same branch of in- 
dustry. The name of the Sierra Maestra, or Copper 
Mountains, bears witness of the presence of that 
metal. Gold and silver are also known to exist, 
but to what extent has never yet been ascertained, 





indeed the greater part of the island consists of 
forest land, unpierced by roads, and all but im- 
penetrable to’ strangers. 

It is, however, the most precious of all metals, 
iron, which is now exciting the interest of American 
speculators, and our consul at Havana, Mr. A. De 
C. Crowe, has recently called the attention of the 
British Government to the fact by means of a 
report presented to Parliament. According to this 
document it appears that nine years ago the first 
iron mines were reported and claimed, the right of 
working 780 hectares being obtained from the 
Government. In consequence of this ‘‘ many fields 
and lodes of rich iron and manganese and other 
metals, including some gold and asphalte,” were 
discovered. 

Hitherto, Mr. Crowe tells us, tae field has been 
left to the Americans, who, during the last decade, 
have made some profitable ventures. ‘The 
Juruaga iron mines have now for six years 
been successfully worked with American capital, 
and recently another large group of similar 
mines has been bought by a Philadelphian syndi- 
cate, who have formed a company called the 
Signa Iron Company, to work them with a capital 
of 5,000,000 dols.” Mr. Crowe further tells us 
that, ‘The price paid is reported to be 150,000 dols. 
cash, with a royalty of 30 cents silver per ton on 
the first 60,000 tons of ore extracted ; 25 cents 
silver per ton the next 40,000 tons, and 25 
cents per ton on all extracted over and above 
100,000 tons during the first year’s working. ” 
Operations were to commence last October by the 
construction of a bridge and artificial harbour, and 
a railway thence to the mines. We are further 
informed that the analysis of the surface ore from 
one of these mines gave 28 per cent. of iron and 29 
per cent. of manganese (metallic). This mine is 
situated on the coast, and it is computed that the 
surface ore and that known by borings to exist in 
the lodes will give 6000 monthly tons for the next 
fifty years. The cost of breaking the ore, and of its 
shipment to the States, is calculated from 6 dols. to 
8 dols. per ton; which should leave a profit of 
7 dols per ton. 

Mr. Crowe’s report further states that ten dis- 
tinct groups of iron mines have been discovered 
and claimed for working. In June last, eight of 
these were for sale ; the owners, although too poor 
to commerce operations themselves, appear to have 
held an exaggerated opinion of the value of their 
properties, and hence they have remained unworked 
for some years. Apparently, however, waiting has 
brought wisdom and there are indications that a 
further extension of American enterprise in this 
field may take place; more especially as German 
speculators are likely to appear in the field. 

Some of the ore is said to contain neither phos- 
phorus nor sulphur. In another place it is said 
that there are ‘‘500,000 tons of rich iron on the 
surface,” and the American experts who have re- 
ported on the question state that all the mines are 
** more or lezs extensive and valuable, some exceed- 
ingly so.” ‘* All the mines,” it is added, ‘‘are 
exempt during twenty years from export duty, and 
are allowed free import of coals. (There is abun- 
dance of hardwood on the island.) These exemp- 
tions, facility of obtaining Jabour, the low rates of 
freight to the estates, and the steady demand for 
iron, ought to facilitate and render profitable the 
working of these properties.” 

We would by no means advise British capitalists 
to rush in and blindly invest their money, but it 
would seem that there is sufficient promise to make 
the matter worthy of investigation for those who 
are acquainted with the business ; certainly there 
may easily be better prospects for English money 
in the iron mines of Cuba than in many Trans- 
atlantic fields to which British capital has diverted 
within very recent times. The Americans, although 
the most enterprising of people within the confines 
of their individual business, are very shy investors 
in industries beyond their immediate control, and 
where they are found placing their money abroad 
we may well conclude there is good prospect of 
success. Certainly if there is rich iron ore ‘‘con- 
taining neither phosphorus nor sulphur” of easy 
access, the subject is, at least, worthy of investiga- 
tion. 





A Brazi.ian Exutsition.—Brazil has decided to havea 
world’s fair, to open in November, 1892. The exhibition 
is under the pss patronage and support of the 
Brazilian Government. It will take place place at Rio 
de Janeiro, 





COAL MINING IN NEW SOUTH 
WALES. 
Tue Newcastie District. 
(By our SpectaL CoRRESPONDENT.) 


THE coal mining industry in Australia, destined 
in the future to play an important part in the 
—— of the continent, is at present hardly 
more than in its infancy. New South Wales is the 
colony where the greatest progress has been made, 
and Newcastle is there the chief coal mining and 
coal shipping centre. 

The coal basin over which Newcastle is built has 
somewhat recently been proved to stretch out for 
about 200 miles to the southward and about 800 
miles to the northward—far away into Queensland 
—from (about) S. latitude 36 deg. 30 min. to 
19 deg. 30 min.; and is known to extend in places 
250 miles or more back from the coast. So little 
prospecting has been done over this area that it is 
quite impossible at present to define the exact 
extent of the basin; generally, it is only where the 
coal is known to outcrop that it is noticed or sought 
for. There is little doubt that in many places 
above the basin not yet discovered or thought of, it 
will be found to lie conveniently, both for working 
and shipping. 

Nearly 100 years have gone by since coal was 
discovered in Australia. It was first reported by 
some shipwrecked mariners, and upon a boat’s crew 
from one of Her Majesty’s ships being sent to 
investigate the locality, it was seen in the face of a 
steep cliff washed by the sea, near Cape Solander, 
to the south of Botany Bay, but the locality was 
considered to be too inaccessible to lend value to 
the discovery. About a month later another boat’s 
crew proceeding northward put into a river sixty 
miles up the coast from Sydney, and there, lying 
near the water side, of easy access, was found a 
large quantity of excellent coal; the river they 
called the Hunter, and where the coal was found 
is now the city of Newcastle. 

For some years it was customary to send from 
Port Jackson (now Sydney) to the Hunter, then 
generally known as the coal river, for supplies from 
a mine opened by the Government and worked by 
convict labour; eventually the place was handed 
over to a monopoly, which even to this day exerts 
a retarding influence on its development and pro- 
gress. The year 1826 marked this new departure, 
when the Australian Agricultural Company, with a 
capita] of 1,000,000/. and a free grant—taken up in 
different parts of the country—of 1,000,000 acres of 
land was formed to take advantage of their charter ; 
this company subsequently came to an agreement 
with the Government of the colony to take over their 
mines, and with them was conceded the exclusive 
right to work the Newcastle coalfield for a period 
of thirty-one years. At first they worked the mines 
taken over from the Government by ‘‘ assigned ” or 
convict labour, but in about 1840 when this system 
—free grants of prison labour—was abolished, the 
company sent to England for miners to work their 
property. The lands of this corporation, known 
as the Australian Agricultural Company, still prac- 
tically inclose Newcastle ; in fact, the centre of the 
town is built upon what was once a part of their 
Crown grant ; all through the place, remaining un- 
sold, are portions of their property and all town 
extensions must go through what is still the com- 
pany’s land. Yearly small portions of their estate 
are disposed of by private sale only, at ever increas- 
ing prices, and though perhaps over one-third of the 
original estate in the neighbourhood of Newcastle 
has been sold, nothing is written off. The con- 
tinuous improvements made by the public upon the 
portions sold so enhance the value of the portions 
unsold that though the estate is yearly being re- 
duced in area its value is steadily increasing. They 
also own valuable wharf frontages which have, and 
are being, increased in value manifold owing to the 
Government expenditure in harbour improvements, 
How true all this to the prophetic suggestion 
embodied in the original prospectus, now nearly 
seventy years old, holding forth as one of the 
sources of profit the general increase in values to be 
caused by influx of population. 

For many years it was believed that the coal was 
confined tothe immediate vicinity of the town, but 
gradually it was found to extend beyond the pro- 
perty of the Australian Agricultural Company, and 
during the years 1842-6 despite the alleged mono- 
poly several coal mines were opened by other pro- 
prietors, Between these years much trouble was 
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occasioned by the Australian Agricultural Com- 
pany endeavouring to enforce the rights wi 
claimed, and at last in 1846 they brought suc 

ressure to bear upon the Government that the 
atter entered an action against Messrs. J. and A. 
Brown, one of those who disregarded the mono- 
poly, to restrain them from continuing the work of 
coal mining. The verdict was in favour of the 
Australian Agricultural Company, but the defen- 
dants moved for a new trial before the full 
Court, who upheld in every point the previous 
ruling. Great excitement prevailed in the colony 
owing to these decisions, and it appears that 
Messrs. Brown would not rest satisfied, for later on 
they commenced work again ; it is stated that even- 
tually in 1847 with the concurrence of the Austra- 
lian Agricultural Company, the monopoly ter- 
minated, but afterwards, in 1851, the Supreme 
Court of the colony pronounced it to have been 
illegal from the outset. Immediately following 
that decision much activity was shown by private 
individuals and companies in working the newer 
discoveries as they were made. Gradually the 
extent widened over which mining operations 
were carried out, but is was not until some- 
what recently that a fairly correct estimate 
has been formed as to the area in the imme- 
diate vicinity of Newcastle, which can be easily and 
profitably worked for coal mining. Even during the 
haat year, by the expenditure of a few thousand 
pounds in prospecting bores, discoveries of great 
value and importance have been made within a 
short distance of the town, such as that upon the 
lands of the Newcastle and Stockton Coal Com- 
any, a locality in every respect highly favoured 
m rail and shipping facilities, but which had up 
to lately been considered only as a grazing and 
agricultural suburb, 

The report of the Department of Mines, New 
South Wales, issued during March of this year, 
shows that in the northern or Newcastle district, 
56 properties or companies are now working, givin 
employment to 7559 men ; 1343 above ground, an 
6216 below. The southern district, on the same 
basin to the south of Sydney, has 10 companies 
working, employing 2065 men, 467 above ground, 
and 1598 below. And the western district, beyond 
the Blue Mountains and also on the same coal 
basin, has 17 properties in work employing 653 
men, 118 above ground, and 535 below. There are 
also in different localities, four companies working 
kerosine shale, the industry giving employment to 
138 men. During the year 1889 the output in the 
Newcastle district was 2,624,347 tons ; the export 
of the port, 2,091,557 tons ; the average value of the 
quantity raised, 9s. 7.32d. per ton ; and the total 
value 1,261,224/. 16s, 5d. For each person em- 
ployed in and about the mines 347 tons of coal 
value 166l, 17s. were raised, and for each person 
employed underground 442 tons were raised, value 
2021. 17s. 11d. The coal measures worked in the 
district are divided into three series, the Newcastle, 
the Greta, and the Tomago ; the seams lie almost 
horizontally and rise in thickness up to between 
22 ft. and 23 ft. of clean workable coal containing 
few bands, the average thickness being from about 
8 ft. to 10 ft. The mean composition of this coal 
is stated by Professor Liversidge, after analysis of 
samples from forty-two collieries to be: Water, 2.45; 
volatile hydrocarbons, 35.5. ; fixed carbon, 54.29 ; 
ash, 6.80; sulphur, .88 ; specific gravity, 1.298; 
coke, 61.14.* 

Prior to the year 1829, before records were kept, 
the output from Newcastle was estimated to be 
50,000 tons. For many years it alone supplied coal, 
but later on the southern and western district 
mines were opened and their outputs are sum- 
marised in the Table given above. 

In the export trade from Newcastle, the colony 
of Victoria is the largest consumer; the quantity 
taken there during 1889 was 811,818 tons; the 
United States (probably solely confined to the 
western seaboard) comes next on the list with 
296,375 tons ; then in the following order the con- 
sumers are: South Australia 181,411 tons; New 
Zealand 156,172 tons; Chili 145,237 tons; Hong 
Kong, Java, Philippine Islands, India, Peru, 
Mexico, &c., follow with varying quantities up to 
80,000 tons yearly. The colony of Queensland, the 
next-door neighbour, having valuable coalfields of 
her own, only took 5319 tons. With few excep- 
tions, notably the United States, the trade shows 





* “Minerals of New South Wales,” Liversidge. 
London ; Triikner and Co, ‘ 
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| Export to | Export to | | Home Average 

Year. | Interoolonial Be ng “en ‘Total Exports. Consumption.| Total Output. Value Total Value. 
Prior to tons tons tons ‘ tons | tons s. d &: «2. 

182 | oe se oe ' ee | 50,000 10 0 25,000 0 0 

1829 | ee | 780 10 1.23 394 0 0 

1830 oe 4,000 9 0.00 800 0 0 

1840 ee | j 30,256 10 10.86 16,498 0 0 

1850 so oe oo | oe | 71,216 6 6.77 23,375 0 0 

1869 | 140,183 93,694 233,877 | 134,985 | 368,862 12 3.36 226,493 0 0 

1870 | 335,564 242,825 578,389 | 290,175 868,564 7 3.54 316,836 0 0 

1880 550,672 202,684 753,356 712,824 | 1,466,180 8 6.36 615,336 11 7 

1885 991,924 764,432 1,756,356 | 1,122,507 2,878,863 9 3.72 1,340,212 18 7 

1886 1,027,775 708,090 1,738,865 1,094,310 | 2,830,175 9 2,63 1,308,164 4 1 

1887 ,; 1,077,270 713,172 1,790,442 | 1,182,055 2,922,497 9 2.57 1,346,440 2 7 

1888 ; 1,039,7 884,108 1,923,872 | 1,279,572 | 203,444 9 1.02 1,455,198 4 1 

1889 | 1,810,228 1,077,474 2,387,702 | 1,267,930 | 3,655,632 8 11.20 1,632,848 15 6 

Total from first dis- 
coveries up to end, | 
of 1889 ..  ..| 16,976,671 | 11,289,795} | 28,266,466} | 17,068,555 45,335,012 9 8,03 21,917,764 6 4 
| | 








as an increasing quantity to every port by the 
Government statistics up to the end of 1889. The 
trade in coke is small, 8438 tons being the amount 
for the year, showing a decrease of 6292 tons on the 
export during 1888. The number of vessels which 
cleared outwards during 1889 was 1277. The 
shipping facilities of the port are admirable. At 
Bullock Island the Government pier is over two 
miles long, and most of the coal is shipped there, 
coal trains from the pit’s mouth run alongside 
vessels, and the trucks are picked bodily up by 
hydraulic cranes and their contents shot into the 
ships’ holds. There are for this purpose twelve 
hydraulic cranes and three 15-ton steam cranes ; 
the cranes and hydraulic works, &c., are the pro- 
perty of the Government, and are under the manage- 
ment of their officers. Any one of these cranes is 
capable of putting 2400 tons of coal into a ship in 
twenty-four hours. The Australian Agricultural 
Company work with six of their own shoots, and 
can Seb 3000 tons in twenty-four hours. The 
Stockton Company work with both shoots and 
cranes. 

The export trade of Newcastle depends greatly 
upon the quantity of imports for Australian ports 
generally ; large trade in Newcastle follows heavy 
imports for Australia, small trade follows decreased 
importation, Many ships bringing out cargoes, 
after discharging go to Newcastle to purchase coal, 
then sail to some foreign port, sell it there and 
take loading back tothe United Kingdom. The 
colliery owners of Newcastle are simply sellers ; 
‘cash on delivery” is their almost universal 
motto ; they are not exporters. They have coal to 
sell if any one desires to buy ; but no attempt to 
increase sales or apparent effort to push the trade 
is noticeable in the community. None of the coal 
companies own or charter ships or steamers, 
excepting one or two small steamers running to 
Sydney to supply local customers. Generally 
speaking, now-a-days—and indeed for a generation 
or so past—when men have wares for sale they 
— the fact far and wide by advertising, 

y having agents in likely markets, by sending 
travellers afar to seek for orders, or by one of the 
many modern methods of increasing business, 
Possibly the coal trade is conducted upon different 
principles ; at any rate it is at Newcastle, New 
South Wales. So far as I can learn not one of 
the companies has an agent or a coal depdt 
abroad, nor travellers seeking orders, nor do 
send from. their wharves one ton of coal until 
it has first been sold and paid for. All the trade 
of the port, saving what came from actual necessity, 
has been brought by the middlemen or shipping 
agents, in pushing sales to increase the ship- 
ping business accruing to them thereby; often 
is it said, and truly tvo, ‘*the middlemen have 
made Newcastle ”—made it even what it is by 
touting for orders in a comparatively limited way. 
No one having coal to sell would have thought of 
such a thing. It would seem, in fact, that this 
community has plodded on in the time-honoured 
fashion of our great grandfathers, while all the 
world outside has long awakened to a new order of 
things. Its ideas of correct social or political economy 
remind me of the old Dutchmen of the Spice Islands, 
who in order to keep up their standard of trade, 
exported only a given quantity of products, and no 
matter how prolific the harvest may be, destroyed 
the remainder. The Newcastle colliery owners, as 
before stated, seemingly make no effort to increase 
their trade ; furthermore, there is amongst them 
an arrangement or ‘‘vend” agreement whereby 
their trade may be kept’ within respectable 
limits, their wares be sold at a respectable price, 


and each be mutually protected during times of 
strikes or like turmoil. By this agreement 
the Associated Collieriers bind themselves not to 
exceed in output during each year the agreed 
quantity allotted to each colliery according to its 
size ; should any disregard these terms they must 
either forfeit their deposited bond or pay so much 
per extra ton into a fund which at the end of each 
year will be divided pro raté amongst those whose 
output falls below their allotted total. When a 
colliery has worked up to its ‘‘vend,” it either has 
to stop work or continue at a loss. Sometimes a 
shipmaster arrives in port who has been in the 
habit of buying from a certain colliery and has 
established a foreign trade on the particular certifi- 
cate issued by the company, but their vend has 
been exhausted, and he is told to go to the man 
next door, or some one whose vend is below high- 
water level. The shipmaster probably may not 
care to do so, yet with him it is ‘* Hobson’s choice,” 
he can either take it or leave it ; and, if he varies 
his cargo, the result may be that his customers 
abroad either refuse to take a cargo on a new certi- 
ficate or else offer a lower price for it. In some 
parts of the world nothing but green-ticket coal 
will sell, others will give a higher price for red- 
ticket, again another will have neither, but wants 
blue-ticket, and so on, just according to the 
colour first established and known at the port. 
Some collieries, sooner than lose a customer 
exceed their vend; every ton they put out 
is then a direct loss, and this loss goes into the 
pockets of the man who has either been unable to 
or undesirous of making sales, At one time the 
assembled wisdom of the collieries appointed a 
‘*vend- master,” whose duty when purchasers 
came to the port was to draught them off to 
whom they were to buy from; but, unfortunately 
for this functionary, men who have ready money 
to pay for an article (and none is there to be 
obtained otherwise) frequently have very indepen- 
dent ways and are imbued with radical ideas to 
the effect that their wishes should receive considera- 
tion ; therefore they and the ‘‘ vend-master” 
rapidly came to cross-purposes, and the officer 
lapsed into ‘‘ limbo,” and is now remembered as one 
of the things that were. It is whispered -that there 
are signs of an approaching collapse in the vend 
system of the Associated Collieries, as very many 
properties are outside its circle and works sell inde- 
pendently of it—however, ‘this is only a whisper. 
The work at the pits of Newcastle is conducted 
with the same soberly respectable absence of hurry; 
for sixteen hours in every twenty-four they lie idle. 
The miners and their employers do not seem to 
agree. The men are paid 4s, 2d. for hewing when 
the selling price is 11s. per ton for round coal, and 
filling of small coal at 14d. in the shilling of selling 
price ; their remuneration varies proportionately 
with these figures until the selling price of round 
coal is 9s, and fine coal 4s. 6d. per ton—-below the 
proportionate rates given by these figures the re- 
muneration- to the men does not fall. After 
a disastrous strike in 1888, when, for thirteen 
weeks, all work in the district ceased entirely, and 
over 100 ships were lying in the harbour awaiting 
cargoes, the above terms were concluded by mutual 
consent. It is said that the men are not as well 
off now as they were before ; it is loudly proclaimed 
that the strike has ruined the trade of the port. 
It certainly has been the cause of the opening of 
coal mines not worked before in the Western States 
of America, on the western seaboard of that con- 
tinent, in Japan, and many other foreign places ; 
and to the collieries south and west of Sydney (none 
of the workmen there joining in the strike) it gave 
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an impetus they are not likely to lose for many 
a day, if at all. Much distress is said to exist 
amongst the mining population of this district. 
Time was when this was not so. At lower prices 
some years back active and ready miners earned 
51. and over, and inferior workers 3l. each per 
week. Now, in the somewhat inarticulate fashion 
of trade unions which strive feebly to provide a little 
for all, lest the growing body of casual workers 
should serve as a sword whereby employers could 
menace or cut down the aristocrats of constant 
employment, the men by rule of their union 
decree that no miner be allowed to earn more than 
a stipulated sum per day. The union need not 
have troubled themselves on this score, for the em- 
ployers had already well attended to it ; they found 
that under the old régime, where each miner had all 
the work he could do, each family soon had a hun- 
dred pounds or so laid by, and this represented 
strong thews and sinews to maintain any future 
struggle. The high earnings attracted labour, the 
employers wanted the weapon ; so to prevent any 
trouble in the future they flooded each mine with 
three times the labour it required, and out of the 
plenty for few, the multitude found but a morsel 
for each. So it is at present ; even at the higher 
scale men can only get work sufficient to keep to- 
gether body and soul. 

And this endless war or preparedness for war 
continues between capitalistand labourer —labourers 
both, bringing forth fruits of the earth. Bitter, 
cruel, relentless once the challenge has gone forth ; 
a war even to extermination, in order that old- 
established custom may receive the customary sacri- 
fices. These opposing forces fight to the death over 
pence and shillings, and unquestioningly, unmur- 
muringly, pay over pounds to one who toils not, 
nor expends thought or knowledge, and moves not 
hand or foot save to receive the combined tribute ; 
and as the productiveness of the multitude’s 
labour increases and the knowledge, acumen, tact, 
and progressiveness of employers turns it to the best 
advantage, by reason of these free gifts the wealth 
of this third person in like ratio multiplies, while 
that of the two former moves but slowly, if at all. 
Certainly the relationships between employer and 
employed are sadly out of joint, and at Newcastle, 
New South Wales, a new country overflowing with 
natural facilities for the production of wealth, the 
same effect is to be seen as in the older, less favoured, 
and more crowded habitations of men. 





ANNUALS AND YEAR-BOOKS. 
The Post Office London Directory for 1891.. London: 
elly and Co. 

TueE merits of the Post Office Directory issued 
by Messrs. Kelly and Co., are now so well known 
that it is needless to enlarge on them. The prin- 
cipal feature of the new Directory is the reduction 
in price, viz., from 32s. 6d. to 25s. for subscribers, 
and from 40s. to 32s. to non-subscribers. In spite 
of this substantial decrease in the price there is no 
reduction in the quality of the get-up of the volume. 
Indeed, an entirely new map on a somewhat larger 
scale (4 in. to the mile) than previously, has been 
issued with the new volume, The size of the 
volume is also increased to 2849 pages, as compared 
with 2796 pages in the 1890 issue. The corrections 
have been brought well down to date, such recent 
changes as those necessitated by the deaths of 
Viscount Canteloupe on November 8th last, and of 
Sir Barnes Peacock on the 5th inst., being embodied 
in the present volume. 


Hazell’s Annual for 1891. Sixth Year of Issue. Lon- 
jy Hazell, atson, and Viney, Limited. [Price 
S. 

The sixth volume of this cyclopzedic record of the 

year, fully maintains the reputation acquired by 

the previous issues. Of the subjects treated 
of, and which are interesting from an engineering 
point of view, we may mention the Forth Bridge, 
of which a good condensed account is given ; also 
the Nicaragua and Manchester Ship Canals. The 

‘* labour question” again is the subject of quite a 

long article, giving short accounts of all the more 

important strikes during the year. Following the 
accounts of the strikes are descriptions of the post- 
men’s agitation and of the struggle between the 

“new” and ‘old unionism” at the Trades Con- 

gress. The inquiry into the sweating system is 

also dealt with. In addition to the above the 

Annual deals so fully with other matters, that the 

publishers would ‘be almost entitled to substitute 


the word Encyclopedic for the word Cyclopzedic 
in their description of the volume. 


The ‘* Practical Engincer’s” Pocket-Book and Diary for 
1891. _Manchester: The Technical Publishing Com- 
pany, Limited. [Price 1s.] 

The Practical Engineer’s Pocket Book and Diary 
for 1891 has been laid out on excellent lines, but 
we have noted one or two evidences of careless- 
ness on the part of the compiler. For instance 
the formula for T;, the bending moment equivalent 
to a combined bending moment M and a twisting 
moment T, is given as 


in place of 


T,=4M+3./M?+T# 


From the example worked out further down, how- 
ever, we find that T, really is meant to stand for 
the equivalent twisting moment, in which case the 
formula is right as it stands. Another error we 
notice is the statement that the Brotherhood 
3-cylinder engine as made for Whitehead torpedoes, 
weighs 30 lb. per indicated horse-power, a weight 
enormously in excess of itstrueone. The informa- 
tion given in the section relating to the weights of 
engines is in fact of little value. The greater part 
of the matter which the book contains, however, 
deserves to be criticised favourably, and we 
would particularly mention a specification, accom- 
panied by drawings of a Lancashire and of a Cornish 
boiler. The article on ‘indicator diagrams is also 
worthy of mention, and altogether there is a great 
deal of useful information in the volume. 


The Mechanical World Pocket Diary and Year-Book for 
1891. Manchester: Emmotand Co. [Price 6d.] 
This is an annual much on the same lines as the 
foregoing, but here again we note an error. Thus 
the following rule is given for the thickness of the 

metal in a steam cylinder: 


T=8 ("ip )+ VD 


where T=thickness in inches, P = pressure in 
pounds per square inch, and D = diameter of the 
cylinder in inches. Working this rule out for a 
cylinder 49 in. in diameter the thickness given by 
the rule must necessarily be over 7 in., whatever 
the pressure may be. It is true that a table is 
annexed giving proper thickness of metal for 
cylinders up to 32 in. in diameter but there is no 
excuse for inserting such a ruleas the above, which 
&@ moment’s examination on the part of the com- 
piler would have shown to be wrong. Two alter- 
native formule for the same dimension also give 
widely varying results. With these exceptions 
this little annual seems well adapted to its pvrpose. 
It contains numerous sketches and tables of dimen- 
sions of engines and machinery details, which, 
though we have not examined them closely, seem 
to agree very fairly with those adopted in ordinary 
practice. 


Quantity Surveyor’s Tables and Diary. Revised and Re- 
written by a Fellow of the Surveyor’s Institution. Lon- 
don: Metchim and Son. [Price 6d.]} 

The above is the title of a neatly got up little 

volume containing extracts from the Metropolitan 

Buildings Act, a list of the district surveyors, and 

tables of other information likely to be useful to 

quantity surveyors. The various items seem to 
have been selected with judgment. The printing 
and the paper are both of excellent quality. 


Calvert’s Mechanic’s Almanack, 1891. London: 

Heywood. [Price 4d.] ’ 
Calvert’s Mechanic's Almanackis anentirely different 
class of work to the foregoing. Its matter is more of 
a popular character, much of it having little or 
nothing to do with engineering or mechanical 
matters. In appearance and get up this well known 
and undoubtedly popular almanack is the same as 
in previous years. 
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The Useful Calculator for Timber Merchants and Builders. 
By Henry Scorr. London: William Rider and Son. 

May’s Popular Instructor for the Management of Electric 
Lighting Plant. London: The Electrician Print- 
ing and Publishing Company. 

Railway Appliances: A Description of Details of Railway 
Construction Subsequent to the Completion of the Earth- 
work and Structures. Including a Short Notice of Rail- 
way Rolling Stock. By Joun Wo.ve Barry. With 
Illustrations, Sixth Edition, with an Appendix. 
London and New York: Longmans, Green, and Co. 





[Price 4s. 6d.] ~ 





NOTES. 

THe Cuair or Mining at THE Roya ScHoor 

or MINEs. 

Tue Lord President of the Committee of Council 
for Education has appointed Dr. Clement Le Neve 
Foster, Inspector of Mining under the Home Office, 
to the Chair of Mining rendered vacant by the 
death, in June last, of Sir Warrington Smyth. 
Dr. Foster’s appointment will greatly strengthen 
the teaching of the School of Mines, which should 
have a prosperous career before it under the new 
system of organisation which connects it with the 
Royal College of Science. Dr. Foster was a dis- 
tinguished student of the School of Mines, London, 
and at Freiberg, and he is besides a graduate of 
the Universities of London and of Paris. 


A Larce PetroLteum Tank In Norway. 

The firm of A. Hiorth has built a good-sized 
etroleum tank at Steilene in the Christiania Firth. 
t is intended for Russian petroleum, and the 
erection of another, and somewhat larger, for 
American petroleum is under contemplation. The 
installations are on two islands. The tank is built 
by the Nyland Engineering Company, and has a 
diameter of 60 ft. 4 in. and a height of 33 ft. 7 in., 
with a capacity of 576,700 gallons. Outside the 
tank are glass gauge tubes with graduated nickel 
plates underneath, so that the level of the petro- 
leum in the tank can always be ascertained. The 
plates used for the tank have at the bottom a thick- 
ness of }2 in. and at the top of half that thickness. 
The roofing is of wood covered with iron plate. The 

filling takes place through a 6-in. iron pipe b 
direct pumping from the tank steamer. The ate 
of this pipe is about 180 ft., and the tank rests on 
brick pillars. From the tank a 4-in. pipe, for the 
discharge of the petroleum, goes to a storehouse, 
with a smaller call of about 200 casks capacity. By 
a special appliance the petroleum is always drawn 
from the top so as to get it clear. From the small 
tank are led off several smaller pipes, so that four 
casks can be filled at the time. The storehouse is 
170 ft. long and 60 ft. broad, and has also accom- 
modation for coopers, painters, &c. At a distance 
of about 100 yards from the storehouse is a building 
with a boiler, from which a pipe goes to the store- 
house for the warming of glue, &. The tank can 
be filled with petroleum in some six or seven hours, 


Tue JoHN CockERILL CoMPany. 

This company has completed another fairly suc- 
cessful year’s business. In 1888-9, the rough profit 
realised in the various departments of the undertak- 
ing was 107,041). In 1889-90, the corresponding 
rough profit rose to 149,256l., reduced by sundry 
deductions to 144,260/. After providing for interest, 
general charges, &c., the company had a balance of 
71,1851. at its disposal; out of this balance, a 
dividend of 2/. 8s. per 40/. share has been paid. 
This dividend, which it will be seen was at the 
rate of 6 per cent. per annum, absorbed 36,0001. 
The difference between this sum and the balance of 
71,1851. was represented by allocations to reserves, 
&c., and an extinction of the amount remaining at 
the debit of a special suspense account opened to 
provide for losses attending the construction of 
certain mail steamers undertaken for the Belgian 
Government. These losses amounted to 61,5071., 
but they have now been wiped out for good and all, 
and the company, by strictly fulfilling its contract 
with the Belgian Government and completing three 
steamers which are now running regularly between 
Ostend and Dover, has fully maintained its good 
name and reputation. The collieries owned by the 
company profited considerably in 1889-90 from the 
higher prices current for coal, and the past finan- 
cial year closed with results in this department 
such as have not been attained since 1872-3. 
Under these circumstances, the council of adminis- 
tration deemed it advisable to make considerable 
additions to the wages of the working staff. Fresh 
coal deposits have been met with during the last 
few months to the, estimated extent of more 
than 1,000,000 tons. The. working of the’com- 
pany’s blast furnaces was. somewhat interrupted 
in 1889-90 by extensive repairs; but important 
profits were, nevertheless, realised. Satisfac- 
tory results were also attained last year in the 
company’s iron works, the superior quality of the 
iron turned out having enabled the council of 
administration to obtain current orders at good 
prices and to avoid dubious long-termed contracts. 
Contracts of this latter class exercised an adverse 
influence upon the company’s steel works last year. 
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Thus the steel works were occupied during great 
part of 1889-90 with contracts taken in 1888, when 
employment was extremely scarce, at prices which 
have since become extremely unremunerative, in 
view of the advances which have taken placein wages 
and the higher rates current for raw materials. Con- 
tracts which have been taken recently, and which 
will occupy the steel works for several months, were 
obtained upon better terms, and will be attended 
with mor» satisfactory results. The excellence of 
the steel cannon turned out by the company has 
been established during the past year by decisive 
experiments. The company’s mechanical depart- 
ment is assured employment for some months to 
come, and at prices which will secure satisfactory 
financial results. The shipbuilding operations of 
the company resulted in a deficit in 1889-90. The 
loss was sustained in connection with three large 
steamers built by the company for the French 
General Transatlantic Company. These three 
steamers are, however, now working exceedingly 
well, and may ultimately prove a source of profit to 
the undertaking by bringing it fresh contracts. 
The company’s own flotilla of steamers is about to 
be increased by a large steamer of 3500 tons bur- 
den, which is intended to be employed on long 
voyages. The company is now employing 9500 
persons ; the amount paid by it in wages in 1889-90 
was 405,5011. 





SHIPBUILDING AND MARINE 
ENGINEERING IN 1890. 

In presenting our review of the shipbuilding and 
marine engineering trades throughout the kingdom, 
pe ared from returns kindly supplied us by the 

uilders, we only conform to the desire of the British 
reader in giving at the outset, and before our detailed 
analysis, one or two figures which bring out the aggre- 
gate results. At the conclusion of our review we shall 
give a more complete summation, but for the present 
the following figures may satisfy the reader, showing, 
as they do, the enormous importance of the industries. 








Production. 1890, 1889. 1880, 
England (including Tons. Tons. Tons. 
Government yards 800,730 863,386 594,164 
Scotland ee o 423,949 395,865 309,017 
Ireland oe oe 77,376 87,265 40,308 
Totals. . +» 1,802,055 1,346,516 943,489 
Decrease . 44,461 


Percentage of foreign 
to total merchant 


tonnage Pe ee 21.1 22.36 19.12 
Percentage of steam 

merchant tonnage .. 90.3 90.7 90.3 
Per cent. of steel 

merchant tonnage 04.6 94.4 92.28 
Total tonnage British 

— (included 

in total) on a 60,869 52,110 34,550 


Per cent. of new war- 
ships to new Britis! 
tonnage ve Es 5 48 5.18 4.70 

The engines constructed in the kingdom aggregate 
1,078,256 indicated horse-power, against 934,125 indi- 
cated horse-power in 1889. 

It will, therefore, be seen that while the totals 
are rather lower than last year, there has been great 
activity in the rs and marine engineer- 
ing works throughout the kingdom, although the 
state of matters, so far as future prospects are con- 
cerned, is not by any means so satisfactory as it was a 
year ago. In 1889 the works were very busy, and the 
production was very great, almost equalling the period 
of greatest prosperity, 1882-83; but the tone of satis- 
faction with which this great output was recorded 
then gained strength from the circumstance that dur- 
ing the latter quarter of the i there was a ver 
large number of new orders booked, and the wor 
on die gave promise of constant employment. Even 
then, however, amidst all the evidences of prosperity, 
the possibility of a relapse in the freight market was 
suggested. This was realised early in the year, the 
result of course being that orders for new vessels 
became much less frequent. Production, however, 
continued phenomenally great, an as a consequence 
the vessels, as they were launched, began to leave 
vacancies on the stocks. The exteat of this decrease 
will be appreciated from the following figures of work 
on hand in the kingdom, exclusive of warships : 


Vessels, Tons. 
January, 1890 = 521 872,957 
April, 1890... 458 548 863,678 
July, 1890. er 464 739,914 
October, 1890... 406 652,248 


During the past three or four months, however, there 
has been a greater disposition to place orders for econo- 
mical vessels to replace old boats, many of which were 
being sold to foreigners ; but it may be affirmed with 
safety that when the account is again balanced at the 
close of this month, there will not be more than 
700,000 tons of work on hand, and much of this is 





in an advanced stage of construction ; so that it does 
not by any means represent a year’s work in the 
kingdom. 

One very satisfactory feature of the year’s opera- 
tions in the works has been the absence of strikes 
or lock-outs of any magnitude. There has been fric- 
tion—that almost goes without saying—and in some 
districts there have been local strikes, notably that 
of the engineers and woodworkers on the north-east 
coast; but we think in view of the extreme activity, 
taken in conjunction with the fact that strikes 
multiply in the same proportion as business, the re- 
lationship between employers and men has been amic- 
able. We believe, too, that this is due in great 
measure to the working of the National Federa- 
tion of Shipbuilders and Engineers formed eighteen 
months ago with the intention of securing com- 
bined action and of deliberating amicably in con- 
ference with representatives of the men, on all 
questions affecting both parties, so that by mutual 
concessions, if necessary, settlemeats may be arrived at. 

Constructive material is not now above the normal 
value. At the beginning of the year the prices were 
inflated in view of the great demand and a large pro- 
— of the vessels was built with costly material ; 

ut by the summer prices had considerably decreased, 
and since then they have been very steady. Wages 
are pretty high. The ironworkers began the year at 
an advanced rate of remuneration, and other class of 
shipyards had their payments augmented by March. 
When orders became few and it was thought 
that the enhanced cost of production was the 
cause, notices of reductions in wages were given to 
themen. Intheintervening period, about three months, 
a few orders were placed, and the result was the 
withdrawal of the notices, not perhaps without some 
pressure by the men. The wages, therefore, stand at 
the maximum, and it is just possible that unless there 
is a demand for new tonnage, and it is doubtful if the 
freight market warrants it, there will be reductions in 
wages, if indeed there be work for all classes. 


Nortu-East oF ENGLAND. 


In the district known as the north-east coast we 
include the ports from Blyth to Whitby, and we find 
that the builders constructed 382 vessels, aggregating 
685,504 tons, as compared with 408 vessels of 739,420 
tons, a decrease of 26 vessels, and of 43,916 tons, while 
in 1888 the total was 305 vessels of 514,371. Of the 
tonnage 124,860 were for foreigners, or 18,2 per cent., 
against 135,966 tons, or 18.39 per cent. last year, while 
in 1888 the proportion was 19 per cent. By way of 
comparison, it may be said that the Clyde total is 
357,327 tons, and of this 39.8 per cent. was for 
foreigners. 

Tue TYNE. 

Without entering into the question as to whether or 
not the value of work done on the Tyne corresponds pro- 
portionately with that completed on some other English 
rivers, we give the former the preference by virtue of the 
a increased total tonnage of vessels added by the 

uilders there to the re of the country, and 
Tynesiders accredited with being jealous of their posi- 
tion may recognise that we do them full justice in 
entering on a review of the trade there before any 
other district. The returns sent, when aggregated, 
bring out a result differing from the majority of other 
ports, as there is a decrease of nearly 50,000 tons, or of 
17.8 per cent. on the total last year. Then, however, 
the aggregate was unprecedentedly great, and notwith- 
standing the falling off the year nowclosing is the second 
highest on record. The total production is repre- 
sented by 127 vessels of 234,754 tons, while last year 
it was 150 vessels of 281,710 tons. In 1883, the third 
year in point of total, the output was 216,573 tons, 
and in 1888, 132 vessels of 213,205 tons. In the ‘‘ lean” 
years’ subsequent to 1883, the total was seldom over 
100,000 tons, and was once as low as 70,000 tons. 

Only one craft, of 173 tons, was a sailing vessel, while 
last year the vessels depending solely upon Holus totalled 
but 505 tons, and in 1888, 1406 tons. The north-eastern 

rts have never attempted to compete with the Clyde 
in the construction of those magnificent sailing ships 
which are attaining great proportions, as evidenced 
by the five-masted ship France, of 6000 tons carrying 
capacity, described by us recently, and the still larger 
vessel now building by Messrs. Russell. They, for the 
most part, content themselves with the production of a 
type of steamer almost peculiar to the district, and 
which has the reputation of earning fair dividends, 

The steamers numbered 126 and measured 234,581 
tons, and included several er vessels, but none 
of any note in point of speed. Last year the steam- 
ships floated numbered 149 and the tonnage was over 
281,000 tons. The engines for these and for one or 
two vessels constructed inother ports make up a col- 
lective indicated horse-power of 206,311 against 200,000 
last year, a return which compares well with a total 
on the Clyde of over 420,000 indicated horse-power. 

The adoption of steel is very pronounced this year, 
more so than in any previous year, only 1.28 per cent. 
of the tonnage being of iron, against 1.8 per cent. last 





year and 3.39 per cent. in 1888. There were 14 vessels 
of iron totalling 2833 tons and two vessels of wood, 
each of 100 tons. 

As regards the clientéle, it is interesting to note that 
the Tyne built more extensively for foreign owners 
than in several past years. Indeed it is noteworthy 
that on the north-east coast, foreign work is done more 
largely on the Tyne than on any other river—we had 
almost said exclusively—and that the local owners ex- 
tend patronage more to the adjacent ports. Sunderland 
and the Hartlepool builders securea large percentage of 
their work from their own districts, a fact to which refer- 
ence will be made in dealing with these ports. On the 
Tyne the foreign-owned vessels make up 76,609 tons, 
about one-third of the total, which is almost equal to 
the proportion on the Clyde, 38.9 per cent., a fact of 
some significance, as on the Scotch river congratula- 
tory comment has been made on the superior foreign 
trade of the builders there. Last year the Tyne sent 
abroad thirty-five vessels of 59,777 tons, a trifle over a 
fifth of the total, and in 1888 the proportion was a 
fourth. The foreign-owned vessels included a large 
number of Norwegian vessels for the West Indian 
fruit trade. Indeed throughout the country a large 
fleet for this trade has been constructed. There 
were over twenty vessels for Germany, several for 
France, a couple for Boston. In a word, it may 
be said that all countries are represented on the Tyne 
list. Local-owned vessels make up 16 per cent., or 
37,367 tons against 41,625 tons, or 14.8 per cent. last 
year, and a trifle over one-tenth in 1888. In addition 
to these there were vessels of 105,673 tons for other 
English owners, against 158,204 tons in 1889, and 
115,425 tons in 1888. Scotch owners got from the 
Tyne port nine vessels of 15,105 tons, 6.5 per cent. of 
the total, as compared with seven of 14,119 tonsin the 
previous year, and 19,176 tons jn 1888. The British- 
owned proportion was therefore 158,000 tons, or two- 
thirds of the total. 

The Tyne has not yet produced so large vessels as 
the Clyde. They have one vessel over 5000 tons, the 
Europe of 5300 tons, launched by Messrs. Palmer, 
whereas on the Clyde the more important were the 
Normannia of 8249 tons and the Union liner Scot of 
7000 tons; over 4000 tons, the Tyne had seven against 
three last year ; over 3000 tons, ten, the same number 
as last year; between that size and over 2500 tons, 
twenty, while last year there were twenty-five ; and 
over 2000 tons, twenty, as against forty-five. Over 
2000 tons there were therefore, this year fifty-eight 
against eighty-three in 1889, and fifty-nine in 1888. 
On the Clyde there were 99 this year. 

The Palmer’s Shipbuilding and Iron Company, 
Limited, last year produced a greater tonnage than 
any other firm in the country, but this year that 
honour belongs to Messrs. Russell, Greenock, on the 
Clyde, whose total is 70,370 tons ; which is 5700 tons 
greater than Palmer’s record last year. Messrs. Gray, 
of Hartlepool, stand second with 64,253 tons, 713 tons 
less than Palmer’s total last year, which continues 
second on the record list. This year’s total by the 
same firm shows a decrease of 19,000 tons; but never- 
theless it is still a satisfactory output, fourteen 
vessels of 45,312 tons and with engines of 35,950 indi- 
cated horse-power. Last year twenty-eight vessels 
were produced, totalling 64,669 tons and 41,970 indi- 
cated horse-power, so that the average size of the 
vessels this year is greater than that of last year. This 
year’s total is less by 1700 tons than in 1888, and 
is rayne 4 below the production in the years 1881 


to 1883, as the following Table, giving the tonnage 
produced, shows : 
Tons. Tons. Tons. 
1879 36,080 1883 61,113 1887 19,324 
1880 38,117 1884 28,911 1888 47,076 


1881 50,192 1885 25,057 1889 64,669 
1882 60,379 1886 20,725 1890 45,312 


The fourteen vessels launched by Palmer’s include 
seven, each of over 4000 tons. The list of launches 
include the second-class Pique, which we described in 
our article on ‘‘ Additions to the Navy in 1890.” She 
belongs to the same class as the Thetis. 

Messrs. Sir W. G. Armstrong, Mitchell, and Co. 
occupy the second position on the list, as they did last 
year. Their output for the past twelve months 
amounts to thirteen vessels of 28,110 tons, as compared 
with fifteen vessels of 34,415 tons in 1889, or a de- 
crease of 6305 tons. Three were for the British Navy, 
namely, the Sirius, Wallaroo, Plassy, and one, the 
25 de Mayo, for Argentina. 

Messrs. C. S. Swan and Hunter, of Wallsend, have 
floated eleven steel steamers, of 26,454 tons, as com- 
pared with twelve vessels of 28,312 tons last year, so 
that the decrease this year is one vessel and 1858 tons. 
The largest vessel built at this yard during the year 
was the Citta de Venezia, of Genoa, of 3551 tons and 
3350 indicated horse-power. Four of the steamers 
were for Hamburg owners, and two for London firms. 
The others were for Shields, Rotterdam, Havre, and 
Dantzic. There is still a considerable amount of work 
in hand at the two yards of this firm. Messrs. John 
Readhead and Sons, West Dock, South Shields, in 








“EET IM EMITS 


a 








Dec. 26, 1890.] 


ENGINEERING. 


767 








1889 launched twelve steamers of 26,182 tons, while 
this year the number is eleven, ten steel and one iron, 
and the tonnage is 23,599. The whole of the vessels 
were fitted with triple-expansion engines, and all were 
cargo steamers except one, which was a screw tug of 
great power for over-sea towage, built for Messrs. 
Joliffe, of Liverpool. The whole of the berths in this 
firm’s yard will be occupied during the early part of 1891. 
Messrs. R. W. Hawthorn, Leslie, and Co., Limited, 
Hebburn Quay, have launched nine vessels this year, as 
compared with eight in 1889, but the gross tonnage 
shows a decrease of 2848 tons. The nine steamers 
were built of steel, and their gross tonnage amounts to 
19,688 tons, as against 22,536 tons for the eight steel 
steamers launched last year. The vessels launched 
during the present year included H.M.S. Bellona, the 
engines of which were recently illustrated by us. This 
vessel has a displacement of 1850 tons, and engines of 
6000 indicated horse-power. Two vessels were built 
for the Gulf Line, Greenock. The firm have six berths 
occupied at the present time. The Tyne Iron Ship- 
building Company, Limited, of Willington Quay, last 
year built _ vessels, of 15,547 gross tons. This 
year the number of ships launched is the same, but the 
tonnage is 18,016, the increase on the previous year 
amounting to 2469 tons, or an average of 300 tons 
more for each vessel. Messrs. R. Stephenson and Co., 
Limited, Hebburn, have built five vessels of 15,700 
tons. This is a decrease of two vessels, and of 4817 
tons, on the output of the firm last year. Two of 
the building berths are at present occupied. The out- 
put from the yard of Messrs. Wigham, Richardson, 
and Co., Low Walker, shows a decrease of one in the 
number of vessels launched, and of 5775 in the gross 
tonnage as compared with last year. This year there 
are nine steel steamers, with a gross register of 14,578 
tons, against ten vessels of 20,353 tons last year. In 
addition, the s.s. Panama has been lying at their yard 
undergoing extensive repairs to engines, and all accom- 
modation, being provided with new cabins throughout. 
= following gives the production of the other Tyne 
rms : 


1890. 1889. 1888. 1883. 
No. Tons. No. Tons. Tons. Tons. 
Edwards Company .. 6 10,450 6 6,000 4894 4,450 
W. DobsonandCo. .. 7 10,488 8 12,501 9046 2,490 
Wood, Skinner,andCo. 10 10,065 7 8,892 5326 
Schlesinger, Davis, and 
Co. ‘aa ee oo § 7,867 9 13,029 5296 11,652 
T. and W. Smith « 8 2,356 7 7,101 ee 9,680 
J. P. Rennoldson and 
Sons* .. ae cee oo 722 
Jos. T. Eltringham and 
Co. ea a eo o 658 8 947 891 1,385 
Hepple and Co... a 641 5 5360 431 1,071 
* New firm. Two other firms each launched a wooden steamer 
of 100 tons. 
THe WEAR. 


As in the case of the Tyne, so in the Wear, the un- 
precedentedly great output of 1889 has not been main- 
tained, the decrease being 20,000 tons, which distri- 
buted over thirteen yards scarcely means one vessel for 
each yard, but as we shall presently show, the average 
size of vessels has been greater, the number over 3000 
tons being double what it was last year, so that the 
number of vessels is fourteen less. The total produc- 
tion is 88 vessels of 197,481 tons, as compared with 
102 vessels of 217,336 tons. This latter beat all pre- 
vious years. The falling off now indicated is in 
accordance with precedent. In 1883, when the ebb 
tide in the last flood of prosperity set in, the total was 
126 vessels of 212,313 tons, and subsequently came the 
*‘Jean” years, 1886 with 56,699 tons being the lowest. 
Following that year there was a gradual increase, last 
year being the culminating point, when the total was 
a third greater than in 1888, but now the down grade 
seems to have been commenced. On the Wear very few 
sailing ships are built. In 1888 there was not a single 
sailing craft. Last year there was but one, of 1273 
tons, but this year there were three of 6507 tons, all 
by Messrs. Pickersgill, or 3.35 per cent. of the total 
production against .55 per cent. last year. The number 
and tonnage of steamers is therefore 85, of 196,000 
tons, and these had engines totalling 97,000 indicated 
horse-power, pretty much the same as last year. 
Mr. John Dickinson, Sunderland, a noted engineer, 
turned out 18 sets of engines for vessels built at the 
north-eastern ports, and the power of these aggregated 
5060 nominal. Of the vessels constructed only two, a 
sailing ship and steamer, together 2121 tons, were of 
iron, while last year there were four of 5066 tons. The 
proportion to the total is 1.08 per cent., against 2.3 per 
cent. last year and 1.38 per cent. in 1888, 

The proportion of local-owned vessels is very great, 
higher than in any other district, 47 per cent. of the 
total, the measurement being 91,724 tons, while last 
year the total was 56,227 tons, or 25.87 per cent. The 
vessels for other English owners made up 54,843 tons, 
or fully 27 per cent. of the total. Scotland took four 
vessels of 11,113 tons—one small craft for Aberdeen 
and the others for Glasgow—and Belfast owns one of 
the vessels of 2515 tons. These latter figures combined 
make up 6.6 per cent of the total. British-owned 
vessels were therefore 82.2 per cent., against 77.81 per 
cent. last year, and the remainder 17 vessels, of 34,930 
tons were foreign and colonial-owned, the percentage 


being 17.8 per cent., against 22.19 per cent. last year. 
In the latter are included two vessels of 6287 tons for 
France, three of 6358 tons for Spain, two of 4580 tons 
for Norway, two of 2704 tons for Italy, two of 5952 
tons fcr Germany, and one each for Melbourne, Japan, 
Boston, Singapore, Fiume, and Montreal, 

As to the size of the vessels, the largest were the 
Hawks Bay of 4500 tons, Fultala of 4155 tons, and 
the Fazilka of 4152 tons, the latter two for Glasgow 
owners, all built by Messrs. Doxford. Last year the 
largest was the British India steamer Mombassa, of 
4662 tons, also for Glasgow, built by Mr. Laing. 
There were over 4000 tons—three vessels against one 
last year; over 3000 tons—fourteen vessels against 
seven last year and three in 1888; over 2500 tons— 
seventeen vessels against twenty and five; over 2000 
tons, twenty-eight vessels against thirty-five and 
twenty-one in the preceding years. 

Messrs. J. L. Thompson and Sons, who again head 
the list in point of tonnage, have launched thirteen 
steamers during the year of a gross total re- 
gister of 32,040 tons, with engines totalling 3640 
nominal horse-fower. This is an increase of 1497 
tons over the total of the previous year, when curiously 
enough, the same number of vessels were put into the 
water. High as these figures are, however, they are 
still below those of 1888, when the total output reached 
35,121 tons, the most satisfactory record that the firm 
have ever had in asingle twelve months. In 1883 the 
total was 30,520 tons, and in the intervening years 
they have only once exceeded the 20,000, and in 1884 
the total was as low as 7024 tons. Eight of the vessels 
launched were over 2000 tons and three over 3000 
tons gross register. Two of the latter vessels, the Pak- 
Ling and the Keemun, have been specially constructed 
for the tea trade. 

Messrs. W. Doxfordand Sons have floated nine vessels 
of 23,386 tons, an increase of 4236 tons as compared 
with last year, when they stood third on the list with 
ten vessels of 24,150 tons, which was the highest point 
then reached by the firm, and is now beaten. The 
vessels launched by them are of exceptional size, 
among them including the Hawks Bay, 4500 tons ; the 
Fultala, 4155 tons ; and the Fazilka, 4152 tons. The 
Mary Beyts, 3764 tons, is the pioneer ship of a line 
intended for Messrs. Beyts, Craig, and Co.’s Indian 
trade. She has a lowering topmast to enable her to 
pass under the Manchester Ship Canal bridges, should 
occasion arise. Messrs. Doxford have themselves 
engined the whole of the nine vessels launched from 
their yard, theindicatedhorse-power being 16, 100against 
11,650 in 1889. This firm havelaunched nothing'since the 
latter part of November, but they have at present a 
very large ship on the stocks in the process of plating. 
Messrs. Short Brothers have built eleven vessels ofa total 
tonnage of 25,073, being an increase over the previous 
year of one vessel and 1654 tons on the aggregate ton- 
nage. The average size of each steamer is nearly 
2280 tons, the smallest having a carrying capacity of 
700 tons. All the vessels curiously enough are locally 
owned, four at Newcastle and the others at Sunder- 
land. The number includes the eighteenth steamer 
built by them to the order of Messrs. Taylor and 
Sanderson, Sunderland. They have also built during 
the last five years fourteen steamers for the ‘‘ Prince ” 
fleet, owned in Newcastle by Mr. Knott. Mr. James 
Laing, of the Deptford Yard, is placed fourth on the 
list, whereas last year he was second, his production 
showing a decrease of nearly 6500 tons. He floated nine 
vessels, having an aggregate gross tonnage of 22,701. 
In the previous year Mr. Laing launched eleven vessels 
of a total tonnage of 29,160. The total, however, is, 
with this exception, higher than in any year since 
1883, and even then it was only 176 tons more. The 
average size of ship is 2522 tons. The Sunderland 
Shipbuilding Company have floated six vessels of an 
aggregate tonnage of 15,715 tons, as against 23,565 
tons, being a decrease of 7849 tons on the record of 
this firm for 1889. As in previous years the clients 
of the company are principally abroad. The power of 
engines totals 17,500 indicated horse-power against 
11,870 last year. The Asloun is the seventh steamer 
built by the firm for Messrs. Adam Brothers, of Aberdeen, 
London, and Newcastle, and the Scharlachberger, is 
the ninth vessel built for the Hansa Steamship Com- 
pany, of Bremen, five of which were added in 1889. 

We tabulate the returns from the other firms along 
with comparative figures : 


1890. 1889. 1888. 1883. 

No. Tons. No. Tons. Tons. Tons. 

J. Blumer and Co. -- 8 14,270 15,296 5820 14,850 
W. Pickersgilland Sons.. 5 12,223 6 7,950 6846 10,688 
R. Thompson and Sons .. 7 11,377 9 18,175 8668 17,188 
J. Priestman andCo. .. 6 10,478 6 8,037 1992 7,508 
Bartram, Haswell,andCo, 4 10,013 5 11,917 7180 11,952 
Osbourne Grahamand Co. 4 6,098 6 10,692 4000 8,745 
Austin and Son 3 5,978 4 6,951 7311 6,301 
Strand Company .. 3 3,129 4 £7,431 2158 4,558 


West HARTLEPOOL. 

The three yards in this port make up for smallness 
in number, by the enormity of their output, as com- 
binedly they added to the merchant marine forty- 
three vessels, mostly cargo carriers, ranging frcem 4050 





tons to 1500 tons, and aggregating 99,847 tons, with 





engines of about 57,000 indicated horse-power. This 
totalis far in excess of any previous year. Last year 
it was 84,109 tons, and in 1888 73,909 tons, while in 
the year of great plenty, 1883, the total was only 
67,065 tons. Only one vessel of 1803 tons was of iron, 
the remainder were of steel, giving 98.2 per cent. of 
the total, while in the two preceding years there was 
not even one exception. As in the preceding year, 
too, all were steamers. Of the vessels only three 
totalling 6620 tons were for abroad—one of 1447 tons 
for Bilbao, one of 3023 tons for Bergen, and the third of 
2150 tons for Tonsberg. These were all constructed 
by Messrs. Gray. This gives a proportion of foreign 
tonnage to total of 6.6 per cent., while last year it 
was 13.23, and in 1888 8.9 per cent. Of the total 
tonnage nineteen vessels of 40,062 tons, or about 
40 per cent. is owned in West Hartlepool and ad- 
jacent ports, and thirteen of 31,624 tons, or about 
32 per cent. in London. Scotland has ordered two of 
the vessels, together 5700 tons, Belfast one, Newport 
one, and Plymouth two, each of 4050 tons. Regarding 
the sizes of vessels the two named are alone above 4000 
tons; one slightly above 3000 tons ; eleven above 2500, 
and seventeen above 2000 tons, and the remainder 
above 1000 tons. By way of comparison it may be 
noted that whereas this year there are fourteen above 
2500 tons, there were last year thirteen, and in 1888 
six ; and above 2000 tons, seventeen, nine, and twenty- 
one respectively. 

Messrs. William Gray and Co., Limited, who last 
year produced twenty-eight vessels of 58,731 tons, which, 
with one exception, was the largest output of any firm, 
have this year exceeded that total by 5500 tons; and 
come within 420 tons of beating Messrs. Palmer’s 
“record” productionof last year. The total produced by 
Messrs. Gray this year is twenty-seven vessels of 64,253 
tons, and the engines of these totalled 28,700 indicated 
horse-power, but the company at their Central Engi- 
neering Works constructed engines for a larger number 
of other vessels, so that the total horse-power is very 
much greater. In 1888 the firm occupied the first 
position amongst north-eastern shipbuilders with 21 
vessels of 50,307 tons. It is unnecessary to say that 
this year’s production is unprecedentedly great in the 
history of thecompany. Messrs. Hdward Withy and Co. 
launched eleven steamers of 26,024 tons, with engines 
of 2410 nominal horse-power ; while last year the total 
was rather less—9 vessels, 21,015 tons and 1840 horse- 

wer nominal. Even 1883 had a less total to credit. 

he other yard is that of Messrs. Irvine and Co., who 
have launched five vessels aggregating 9570 tons, twice 
the tonnage of any previous year, and having engines of 
745 nominal horse-power. 

Messrs. T. Richardson and Sons, of Hartlepool, who 
supply engines to many shipbuilders on the north- 
east coast, have been exceptionally busy during the 
past year. The output from the works has been 
thirty-three sets of triple-expansion engines, capable 
of indicating in the aggregate about 45,400 indicated 
horse-power. This output is the largest the firm have 
yet reached, exceeding that of last year by two sets of 
engines and 5350 indicated horse-power. The firm 
has, in addition, carried out a large quantity of repair 
work. During the year they have still further ex- 
tended their premises by the erection of a new ma- 
chine shop, consisting of three bays, each 312 ft. long. 


THE TEEs. 

The six yards on the Tees, at Middlesbrough and 
Stockton, have all increased their output with the 
result that the total shows a marked advance. In all 
sixty-eight vessels were constructed, and these aggre- 

ate 127,739 tons. All, with the exception of six small 
were steamers, and the propelling machinery 
aggregates close on 60,000 indicated horse-power. 
Last year, it will be remembered, the district doubled 
its production of the previous year, and quintupled the 
output in each of the years 1884 to 1888, and even for 
1883 the total was 20,000 less, being 81,795 tons. 
This year there has been further expansion from the 
110,436 tons of last year to 127,739 tons, which must 
be gratifying to those associated with the district. 
The leading firms adopt steel exclusively, but in some 
of the yards an occasional iron vessel is built, the 
tonnage of these aggregating 12,282 tons, about 9.6 per 
cent. of the total. Only six of the vessels were for 
foreign owners, one of 1676 tons for Amsterdam, one 
of 684 for Tokyo, one of 885 tons for the Pirzus, one of 
525 tons for Hamburg, one of 1000 tons for Hangesund, 
and a sixth of 844 tons, making the total of foreign 
ships 5614 tons, or 4.3 per cent. of the total. A large 
number of the vessels were for West Hartlepool ; one 
was for Glasgow. The largest vessel was 4331 tons 
launched by Messrs. Ropner, for Southampton owners. 
‘The great proportion of the vessels were between 2000 
and 3000 tons. 

Messrs. Sir Raylton Dixon and Co. have turned out 
twenty vessels of 43,665 tons, and 21,490 indicated 
horse-power, being the largest amount they have ever 

roduced, and one which places them highest on the 
Tees, third on the north-east coast, and fourth in the 
United Kingdom. Their vessels are all, with the ex- 
ception of a steam trawler, of steel, and all but one for 
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British owners. The vessels average about 2400 tons, 
including one of 3700 tons and 2500 indicated horse- 

ower. In addition to these new vessels built, this firm 

ave done a very large amount of repairing work in 
dock and on their hydraulic slipway, and at present 
are engaged in extensive repairs, and the refitting of 
the large steamers Bombay and Florida, belonging to 
Messrs. Nelson, Donkin, and Co. Messrs. Sir Raylton 
Dixon and Co. haveon the stocks at present six vessels 
of large size, two of them being of 6000 tons capacity. 
The return by Messrs. Ropner includes twelve vessels 
of 32,662 tons and 2945 nominal herse-power, all steel 
steamers, six of them of 15,000 tons for West Hartle- 
pool, against 19,273 tons for the same port last year, 
one for the Indian trade, and the largest steamer built 
on the Tees this year, the Pakeha, of 4331 tons for the 
frozen meat trade from New Zealand. The total in 
1889 was 29,441 tons, and in 1888, 50,307 tons, when 
the firm topped the list of north-east coast builders. 
The occupants of the yard in 1883 produced vessels 
totalling 22,671 tons, The other firms are included in 


the appended Table : 

1890. 1889, 1888, 1883, 
No. Tons. No. Tons. Tons. Tons. 

Messrs. Richardson, 
Duck, and Oo, . 14 24,861 10 21,585 18,669 21,413 

Craig, Teylor, and 
Co, .. - = 8 15,398 5 10,460 6,519 22,671 
R Craggs and Sons 5 5,553 5 65,56L 1,743 4,780 
W. Harkess and Son 9 5,690 8 2,700 oe 2,660 


Of Messrs. Harkess’ six steamers (the others were 
barges) four had triple-expansion and two compound 
engines. Messrs. A. Shanks and Sons, Arbroath, a 
port on the east of Scotland, supplied triple-expansion 
engines for three of the vessels, while Messrs, Gourlay 
Brothers and Co., Dundee, fitted the fourth with the 
same type of engines. 


BiyTH AND WuitBy. 

These ports are far apart, but their association ma. 
be — in view of their being the extreme north 
and south points of that district, which is included 
in the appellation the north-eastern. shipbuilding 

orts, and with the production of which we are deal- 
ing. At Whitby, Messrs. T. Turnbull and Son have 
launched four steel steamers aggregating 8682 tons, 
three being for Whitby owners, and the fourth for 
London, The engines averaged over 210 nominal 
horse-power. Compared with the previous year this 
shows a decrease, the figures then being seven vessels 
of 13,146 tons, and in 1888 six vessels of 13,267 tons, 
while in 1883 the total was 13,662 tons. The Blyth 
Shipbuilding Company launched six steamers of 7259 
tons, with engines of 3986 horse-power, 3000 tons less 
than in 1889; but this slightly exceeds the best of ante- 
cedent years. One of the vessels of 215 tons was for 
Aberdeen owners, and it only was of iron. One vessel 
of 1087 tons was for foreign owners, at Lissinpiccolo. 
Two for London, one for Sunderland, and another 
for Wales, complete the number. The Union 
Co-operative Company, whose works are also at Blyth, 
launched two wooden vessels of 118 tons, one a steamer 
with engines of 30 horse-power, and the other a sailing 
ship oa both for Tyneside owners. The three firms 
combined make up 16,059 tons against 24,118 and 
20,202 tons in the previous years. 97 per cent. of 
the total was of steel, a greater proportion than in 
1889 or 1888. There was a smaller proportion - for 
foreiga owners—6.8 per cent. .The Blyth Company 
have at present four new vessels on the stocks..in 
different stages of construction, and two passenger 
steamers for China are being fitted out. The com- 
pany opened in June last a large graving dock capable 
of taking in vessels up to 350 ft. in length, since which 
time more than a representing 42,498 tons 
gross register have been docked and repaired. Fur- 
ther the company have repaired upwards of 180 ships 
during the year. At present there are two large 
steamers undergoing extensive overhaul and repairs 
at the company’s works, 


Tue Humper—HUvtt Anp Grimspy. 

There are five yards in this district, the most im- 

ortant being the well-known yard of the Earle Ship- 
building and Engineering Company, Limited, of which 
Mr. A. K. Seaton is manager, and the returns made from 
this mee pr in particular are remarkable more for the 
extent of work on hand than for that completed. The 
firm have completed nine vessels of 4429 tons, the 
largest being 1328 tons, while the majority were small 
iron craft. The engines for these, all of the triple- 
expansion type, make up 6080 indicated horse-power, 
but in addition the company has constructed engines 
of 7500 indicated horse-power for the Pearl and 
Philomel, and of 9000 for the Andromacheand Apollo, 
the three former of which have been launched from 
Government yards, while the launch of the latter has 
been postponed. The vessels built were all for British 
owners. The comparison of work done with previous 
years is given in the Table appended 


1887. 1888. 1889, 1800. 
Tonnage Pra «» 19,474 6,610 18,455 4,429 
Indicated horse-power 10,216 10,185 35,395 39,380 
The company have on hand the two first-class 


cruisers Endymion and St. George, of 7350 tons and 





7700 tons respectively, and each with twin-screw triple- 
expansion engines of 12,000 indicated horse-power. 
In addition they are constructing the engines of 12,000 
indicated horse-power for the Centaur, building at Ports- 
mouth. It will therefore be seen that the company are 
more than maintaining their connection with the British 
Admiralty. None of the vessels built by the other 
firms call for special mention. They are all iron 
steamers, averaging about 150 tons, and with engines 
of about 300 indicated horse-power. These, with few 


exceptions, are of the triple-compound type. The 
following are the totals: 
1890. 1889. 1888. 
No. Tons. No. Tons. Tons. 
Cook, Welton, and Gemmell, 
Hull ., es os be 2577 12 1723 1476 
Cochrane, Cooper, and Scho- 
field, Beverley on ee 14 2211 9 1350 418 
Smit! and Stephenson, 
Grimsby . a. oe 232 3 184 260 
J. Charlton .. . 1 175 


The total of the five firms is therefore forty-four 
vessels of 9624 tons, all for local firms, and all steamers 
with the exception of the three boats built by Messrs. 
Smith and Stephenson. Of the total of 9624 tons 2617 
tons were of steel constructed by the Earle Company, 
or 27 per cent. of the total, while in the previous year 
the percentage was 52.7, and in 1888, 43.79 per cent., 
but in each of these years the proportion was affected 
by the inclusion of Government vessels. 

In subsequent articles we will deal with other 
English ports, as well as with Ireland and Scotland. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrippiassrovuer, Monday. 

The Cleveland Iron Market.—To-day our market was 
firmer and a fair amount of business was transacted. 
Inquiries were more numerous than they have been for 
some time past, and almost everybody connected with 
the staple industry regarded the outlook as certainly not 
so gloomy as it was a week ago. Several people ex- 
pressed the belief that we were about to see brisker 
trade and predicted that many good orders would 
be placed before long, but others were not so san- 

ine. For prompt f.o.b. delivery of No. 3 g.m.b. 
Sees pig iron 43s. 3d. was the general figure, 
but there were sellers who reported having obtained 
43s, 6d. for January-February delivery. Sellers were 
not disposed to do business ahead under 43s. 6d. There 
was nothing at all doing in Middlesbrough warrants. 
They closed 43s. cash buyers, but the price was purely 
nominal. Local hematite pig iron keeps steady. For 
mixed numbers about 57s. is the figure, but purchases 
might be made at a trifle less. No. 4 _— and grey 
forge iron are still in pretty good demand, and prices for 
these lower qualities are fully maintained. 


Manufactured Iron and Stecl.—In the manufactured iron 
trade there is, if anything, some slight improvement since 
we last reported, but prices are unalte Steelmakers 
are better off for work. Messrs. Bolckow, Vaughan, and 
Co. have secured orders for nearly 30,000 tons of steel 
rails, and the North-Eastern Steel Company are said to 
have booked some pretty good orders lately. One of 
Messrs. Bolckow’s orders is 10,000 tons for Germany. 
This is highly satisfactory, when we consider that the 
Germans are keen competitors of ours in almost all the 
markets. Heavy rails cannot now be bought under 51. per 
ton, but other prices are unchanged. 


The Fuel Trade.—All classes of fuel are in good de- 
mand. Best blast furnace coke is still bringing 17s. and 
even 17s. 6d. delivered here, but some very qualities 
can be bought at 1s. per ton below this. 


Cleveland Mineowncrs and their Employés.—An inter- 
view between the Cleveland mineowners and the repre- 
sentatives of the Ironstone Miners’ Association took place 
at the-offices of the mineowners in Middlesbrough on 
Monday afternoon, Hugh Bell, J.P., presiding. We 
are officially informed that the men asked that the 
mechanics employed at the mines should have their hours 
reduced to fifty-three, instead of fifty-four per week, as at 
present, that the men working “‘ fours” should, whether 
in whole or broken ground, always receive 1d. per ton more 
than those working merely in pairs. The employers took 
this opportunity of pointing out to the men’s representa- 
tives that as they were unfortunately on the point of 
asking the men to meet them to consider the question 
of a very considerable reduction in wages, it would be 
quite illogical now to enter upon a discussion on any 
question which might have a tendency in the direction of 
increasing the cost. The present wages arrangement ter- 
minates at the close of this year, and it was a; to 
meet early in January for mineowners and ‘the men’s 
representatives to again confer on the general wages 
question. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Monday. 

Extraordinary Proposal for the Development of the South 
Yorkshire Coalficld.—At a meeting of the Midland _Insti- 
tuté of Mining and Mechanical Engineers, held at Leeds, 
a very important. proposal has been broached by Mr. 
Robert Miller, mining engineer, Barnsley. _He pointed 
out that though the Barnsley bed was to a large extent 
exhausted in the immediate neighbourhood of Barnsley, 
it by no means followed that the coal in that district 
was exhausted. On the contrary,-there was some 30 ft. or 
more of coal of good quality awaiting development, - and 


which, he held, might be developed with comparatively 
little difficulty. Several of these beds had been worked 
by Messrs. Newton, Chambers, and Co., and others in 
the neighbourhood of Thorncliffe and Tankersley, and 
they had not been worked in or near Barnsley because 
those who originally worked them had taken first the bed 
which was most profitable. In so doing they had carried 
the water down with them, and having finished with the 
coal, had left the water there. This water had hitherto 
stood much in the way of getting the deeper seams, but 
he was of opinion that some of them would be sunk 
to inthe near future. If some plan could be devised to 
deal with the water the seams might be worked. There 
were several disused shafts in the neighbourhood, amongst 
them the Pindar Oaks Shaft, which was 226 yards deep 
to the Barnsley bed, and which was filled with water to 
within 50 yards of the top. He would suggest that specu- 
lators might buy the shafts, boilers, engine, and plant 
there at a very reasonable figure, pump the water out, 
enlarge the shafts, put back the water, and go down there 
to the other seams. It might be said there was too much 
water to deal with, but when they came to look at the 
extent of the field which existed round Barnsley—18,000 
acres—they might be sure this would not be abandoned. 
By tubbing the water back at the Pindar Oaks Colliery 
the main difficulty would be dealt with. He enumerated 
the half-dozen beds which lie below the Barnsley seam, 
and vary from 3 ft. to 5 ft. in thickness, and said it would 
never be allowed that such a quantity of mineral wealth 
would ever be abandoned. Mr. Miller was heartily 
thanked for his suggestions, which will be printed and 
discussed at a future date. 


Important Decision in the Glass Bottle Trade.—At a 
meeting this week at Wakefield, when twenty-nine out of 
the thirty-two firms in the glass bottle trade in Great 
Britain were represented, it was decided tu advance the 
prices for all goods 15 per cent. 


Sheffield and its Heavy Industry.—The Admiralty are 
inviting tenders from Sheffield firms for the engines of the 
new second-class cruisers Bonaventure and Cambrian. 
These will be similar to the already considerable number 
of second-class cruisers in hand on account of the Ad- 
miralty es for increasing the Navy decided upon 
last year, In railway material the same buoyant tone 
continues which we have had to report for months past, 
and there appears to be no falling off in the orders for 
material. One after another the yearly stores’ contracts 
are being settled, and so far Sheffield has had no reason 
to be dissatisfied with her share of orders for engineering 
material and heavy goods. Prices of finished railway 
material are firm at the following rates: Bessemer or 
bee sag steel locomotive tyres, 12/. to 14/.; carriage and 

agon tyres and axles, 10/. to 10/. 15s.; springs, 10/. 10s.; 
special steel billets, 62. 5s. ‘ 


Prosperity in the Sheffield and District Coal Trade.—All 
branches of the coal trade are actively employed. In the 
majority of cases full time has been worked at the pits, 
and the volume of business during the past week has 
greatly increased. There are no signs of higher prices at 
present, and the coalowners and men have apparently 
settled down to what promises to be an active winter 
trade. At present there is no information to hand re- 
specting the new coalowners’ contracts which are to be 
completed by January 1. The railway companies are 
asking for supplies of steam fuel at 10s., but it 
is not probable that the coalowners’ decision to 
tender at 10s. 6d. will be departed from. Prices are very 
firm. Steel melting coke is being sold in Sheffield at 
23s. 6d., but this price compares unfavourably with 
the value of this commodity two years ago, when it could 
be purchased at 13s. The high price of fuel is having a 
very bad effect upon the cxsnible steel industry, and for 
some weeks the workmen engaged therein have been em- 
ployed on short time. Slacks and smudge are in good 
request, and it is with difficulty that sufficient supplies of 
house coal can be placed on the market. In the Nor- 
manton district business is very good for manufacturing 

urposes. The demand for house coalis very good. The 
x are the quotations: Haigh Moor (best), 13s. ; 
seconds, 12s.; slack, 6s.; Silkstone, house coal, 11s. 6d. ; 
hards, 12s.; cobs, lls. 6d.; smudge, 5s. 6d.; Stanly 
Main (seconds), 9s. 6d.; steam coal, 9s. Coke sells at 
9s. 6d. There is a good demand in the Barnsley district 
and large orders are being forwarded by both Midland 
and Great Northern routes to the metropolis. The rail- 
way companies have not yet decided on any contracts, but 
as deliveries under new contracts begin with the new 
year, their decision cannot be much longer delayed. 





Tur Iratian Navy.—The Italian Government proposes 
to expend about 3,000,000/. for additions to its navy 
during its current financial year. 





ELEctTRIcAL STUDENTS.—The President of io Popes of 
Trade has appointed a committee consisting of the follow- 
ing gentlemen, viz.: Lord Rayleigh, F.R.S. and Sir 
William Thomson, F.R.S., representing the Royal 
Society ; Professor G. Carey Foster, F.R.S. and R. T, 
Glazebrook, Esq., F.R.S., representing the British Asso- 
ciation for the Advancement of Science; Dr. John 
Hopkinson, F.R.S. and Professor W. E- eens F.R.S., 
representing the Institution of Electrical Engineers ; E. 
Graves, Esq. and W. H. Preece, Esq., F.R.S., represents 
ing the General Post Office ; Courtenay Boyle, Esq., C.B. 
and Major P. Cardew, R. E., representing the Board of 
Trade ; to consider whether any, and if so, what ste 
should be taken for the provision of Electrical Standards. 
The first meeting of the committee will be held at the 

of Trade on Thursday, January 15th. Sir Thomas 





Board 
Blomefield of the Board of Trade will act as secretary to 
the committee. . 1 -sot aaa 
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HARGRAVE’S COMPRESSED AIR FLYING 





MACHINE. 





In our issue of June 6 we published an illustration of ; 44 in. The receiver is charged in six minutes to 230 Ib-» | the Council states that in the main the year’s work 


a flying machine constructed by Mr. Lawrence Har- | 
grave, of 40, Roslyn Gardens, Sydney, N.S.W. This | 
machine was criticised by several of uur correspondents, | 
whose objections are now replied to in a letter from 

the inventor, to be found in another column. Mr. Har- | 
grave has now constructed a flying machine propelled | 
by an engine fed with compressed air, and, as will be | 
seen from the engraving on the present page, the ma- | 
chine is a marvel of lightness and ingenuity. | 

The compressed air is stored in a tube which forms | 
the backbone of the whole construction. This tube is | 
2 in. in diameter, 48} in. long, and has a capacity of | 
144.6 cubic inches. Its weight is 19.5 oz., and the) 
working pressure 230 lb. per square inch. The engine 
cylinder has a diameter of 1}in., and astroke of 1}in., 
while the total weight of the engine is only 64 oz. 
The piston rod is made fast to the end of the backbone, | 
and the cylinder moves up and down over the piston. 
Two links connect the cylinder to the Canadian red 
pine rods which carry the wings. The air is admitted 
to the cylinder and exhausted by means of a valve 
worked by tappets. The period of admission con- 
tinues through the entire stroke. The cylinder and 
receiver ends are pressed, and the piston is made of 
vulcanite, with a leather cup ring for packing. 

The wings are made of paper, and have no canting 
or feathering motion other than that due to the spring- 
ing of the material of which they are made. The 
weight of the wings is 30z. To find how much the) 
wings deflected one was held by the butt and a weight | 
of 74 oz. was put on the membrane 24 in. from the | 
fixed point, and 13 in. abaft the wing arm. The de- | 
flection produced, due to torsional stress, was 34 deg. 
By moving the weight half way across the wing it was 
twisted 8} deg. The area of the body is 2128 square 
inches ; the area of the wings 216 square inches, and 
the total area 2344 square inches. 

When first made the machine had its centre of 
gravity so placed that the percentage of area in 
advance of it was 30 per cent. of the whole area, but | 
continued disaster caused its reduction to 23.3 per 
cent. In a dead calm the machine flew 368 ft. hori- 
zontally, 

The engraving shows also two forms of pump for 
compressing the air. Each has a bent lever handle 
and long links on the principle of the Stanhope press, | 
so that the most powerful leverage acts on the cylinder | 
full of air when it is reduced to its smallest volume. | 
The ram is 12 in. in diameter and the stroke about 





and 400 lb. pressure can be obtained by this pump. 

As we explained in our account of the previous 
flying machine, Mr. Hargrave pursues this subject 
from pure love of science, and for the present confines 
himself to investigating the conditions of flight by 
means of well-made models. He regularly reports his 
progress to the Royal Society of a South Wales, 
and in vol. xxiv. of their Journal will be found working 
drawings of the machine we illustrate. 





INDUSTRIAL NOTES. 

THE report of the Labour Correspondent to the 
Board of Trade states that ‘‘ during the last five or 
six weeks the general labour market has been much 
steadier and less disturbed by disputes of any kind 
than at any time during the present year.” This 
statement accords with the information given in ‘‘ In- 
dustrial Notes” covering the same period of time. 
The correspondent goes on to say that ‘‘for months 
back the monthly record of strikes has varied from 90 
to 100; since the last report, however, stoppages of 
work through disputes have been less frequent, only 
sixty-one having been recorded at the Board of 
Trade.” Of the total, thirteen have occurred in the 
cotton trades, eleven among dock labourers, eight in 
the coal trade, six in the tin-plate industry, and three 
in the shipbuilding trade. The remainder have occurred 
in the miscellaneous trades of the country. The total 
returns sent in include twenty-one societies with a 
total membership of 235,798, of which only 5654 are 
reported to be out of work ; this represents a propor- 


| tion of 2.4 per cent. for the entire number, being a 


fraction under the return for last month. The engi- 
neering trades show a less proportion of men out of 
work, the engineers showing only 1.7 per cent., while 


has been of a satisfactory nature. ‘‘ Employment 
has been plentiful, and in numerous instances members 
have been able to improve their position both as to 
rates of wages and conditions of employment ; while 
the unemployed lists have been at a minimum each 
month. Vacancies have offered for members which 
could not be filled, and young members just out of 
their time have been offered greatly advanced rates by 
the employers rather than lose their services.” The 
number of unemployed has been lower than in any 
year since 1874, only about 40 on the average being 
out of work in each month. In comparison with other 
societies in the several branches of the engineering 
trades, that average is low, and the society prides itself 
upon being able by the exertions of its own members 
in the various localities to provide employment for 
those thrown out of work. The number of unemployed 
has been swelled somewhat by labour disputes. The 
total number of applications for strikes in the year has 
reached 286, but of these 194 were in connection with 
the 53 hours’ strike on the north-east coast, which 
was won after a very short cessation of work, and was 
followed by similar concessions at Hull and Grimsby, 
without any stoppage at all. The rates of wages have 
been improved in Yorkshire and Lancashire, mostly in 
places where the rates were low, the increase being 
from 2s. and upwards per week, making a total 
advance since 1886 of about 4s. 6d. per week. The 
report states that many local trivial and technical dis- 
putes have occurred which might have been avoided, 
but some of the new local leaders have appealed to the 
passions of the men and fermented discontent, when a 
more discreet policy ought to have been pursued—this 
is condemned. 

The report then refers to the Shipping Federation, 
and to the proposal to meet it by a federation of the 


|the steam engine makers record under | per cent. ; 





shipbuilding and engineering trades. Several con 
the pattern makers again only record 0.72, or less | ferences had been held on the subject, and a basis of 
than ? per cent. The textile trades are well employed, | operations was agreed upon, but the Amalgamated 
and have secured an advance in wages generally. The Society of Engineers decided that their rules did not 
building trades are exceptionally well employed | provide for any such federation, and therefore the vote 
for the time of year, only 1.8 per cent. being out of | of the society was not taken thereon. This proposed 
work. The coal and iron trades are also well em- | federation, it is explained, is only for defensive pur- 
ployed, though the latter in some departments show | poses, in case of a combined attack upon trades 
a decline. Altogether the record is very encouraging, | unionism. The partial falling off in trade about the 
especially for the mid-winter months of the year. middle of the year is then adverted to, also the pro- 
posed reduction in wages, but a revival again set in 
The Steam Engine Makers’ Society have issued a| with the result that all notices of reductions were 
kind of anticipatory review of the year 1890, in which' withdrawn. The sick list for the year has been a 
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heavy one, | to the influenza epidemic in Feb- 
ruary, March, and April, the average of sick members 
being about 145 per month. The death roll has also 
been heavy, but the new admissions have increased 
the total strength of the society by nearly 550 mem- 
bers. A newunion in this trade has been started in 
the Tyne district ata lower entrance fee and smaller 
rate of contributions, as a kind of competitor with the 
older unions ; but it is doubtful if it can sustain the 
shock of bad trade and the consequent strain on its 
funds. The new unions generally are referred to as 
being much heard of in print. They organise one week 
and strike the next, and then appeal for help to the 
older unions. This is deprecated. Steady progress 
is better than spasmodic effort, and hasty strikes, fric- 
tion with employers, loss of — and of wages, should 
be avoided, wherever possible, by prudent action, 
moderate demands, and a conciliatory attitude. The 
general features of this review will apply to other 
societies in the engineering trades for the year 1890. 
The monthly report of the Boilermakers and Iron 
Shipbuilders for December speaks almost in glowing 
terms of the present condition and prospects of trade 
in this extensive industry. The report says: ‘‘It is 
most satisfactory to know, as the winter has come upon 
us, that the bread of our members is assured for many 
months to come. The work in most of our shipyards 
and boiler shops is a guarantee for this. Taking the 
United Kingdom as a whole, most of the yards are 
being kept well employed, and there is sufficient work 
on hand to keep things going briskly for some months. 
Iron seems almost entirely to have given place to steel, 
as, without exception, all vessels now being con- 
structed are all, or in part, being constructed of 
steel. The engine shops and forges are likewise 
well eisherel, and in several shops night shifts 
are again being worked.” The report then refers 
to the large increase in repairs, due to wrecks and 
losses, and to the new Load Line Act of last session. 
The total number of members on donation is only 
1300, less than last month by 63; on dispute benefit 
729, or 81 more than last month; but cards granted 
are fewer by 16; the total out of work from all causes 
is two less than last month. But there is an increase 
of one on superannuation, the total being 356, and on 
the sick list 914. The total on benefit of all kinds 44 
more than last month; while the members have 
increased by 188 net, after deductions for those run 
out by arrears. Disputes exist at Kinghorn and Kirk- 
caldy, and also at three large marine boiler shops in 
London, Messrs. Maudslay’s, Messrs. Penn’s, and 
Messrs. Humphrys’—the dispute is over an advance to 
the holders up. Efforts have been made to settle the 
dispute, but without effect up to the present time. 
The men assert that they are paid less in those firms 
than in others in the London Vistrict, hence the strike. 





In the Scottish districts the unfortunate dispute 
with blast furnacemen continues. There are but 
six iron furnaces in blast north of the Tweed, and the 
whole trade is in consequence in a state of paralysis, 
involving an enormous loss to all concerned. The 
ironmasters maintain an attitude of masterly inactivity, 
inapproachable to all efforts at conciliation ; while the 
men are doggedly standing out, with what support 
they are able to obtain. 





The shipbuilding trade is, however, in a fairly pros- 
perous condition. The tonnage of new work secured 
is said to be considerably greater than was antici- 
pated. Contracts have been placed for about 23,000 
tons recently, of which 12,500 tons are placed on the 
eastern coast and the balance on the Clyde. Of that 
which went to the east coast, 9740 went to Dundee, 
2400 to Grangemouth, and 450 tons to Leith. Port- 


Glasgow and Greenock will mostly benefit by the re- | § 


maining 10,500 tons of new contract work. The total 
work on hand is said to be about 231,000 tons, the 

rices being well maintained in all cases. Boilermak- 
ing is also very busy, both for landand marine boilers. 
Locomotive building is scarcely less busy, while wagon 
building is sufficiently secured for a whole year to come, 
in full swing. 


In the Lincolnshire district work appears to be 
equally busy in all branches connected with shipbuild- 
ing and engineering, all workmen being fully em- 
ployed. 





In the Tyne district shipbuilding, repairing, and 
boilermaking is generally very busy, only a few men 
being reported out of work in any of the chief branches 
ofengineering. Trade is also said to be improving, 
so that any now out of work are looking forward hope- 
fully and cheerfully to the new year, when a fresh 
ye of industry is expected. There are no disputes 
of consequence, 





In the Hull district trade is not quite so brisk, and 
some men are out of employment. But it is stated 
that several new orders have been secured for merchant 
ships and fishing vessels by Messrs. Earle’s Shipbuild- 





ing and Engineering Company, which will be started 
early in the new year. It appears that many of the 
men are in the habit of losing time in the morning, 
without lawful excuse; they are cautioned not to repeat 
the offence. 





In the Tees and Hartlepools districts shipbuilding 
and the several branches of engineering are in a 
flourishing condition. Although the launches have 
been numerous during the past two months, the berths 
are no sooner empty than they are filled again with 
other new vessels; often a launch of a vessel on one 
day sees its place filled by the keel of a new vessel on 
the following day. It is anticipated that large as the 
output has beenin 1890, in 1891 it will be surpassed. 
Bridge-building works are busy at some places, but 
slack in others; but the boiler shops are so full of 
work that day and night shifts are being worked. 





In the South Wales district nearly every branch of 
trade is in full swing, plenty of work, and very few 
unemployed. Shipbuilding and boiler making are 
exceptionally busy, and a large amount of repairing is 
on hand. Engineering establishments are also busy, 
both at the ports and inland. But the tin-plate trade 
is having its difficulties, industrial and otherwise. 

In the Liverpool and Birkenhead districts trade is 
reported to be better, and fewer are unemployed. Things 
look so bright that a prosperous time is looked for in 
the new year. At Garston there is a dispute, but 
some members have gone to work under the im- 
pression that all was right. These are threatened with 
fines if they continue at work. Otherwise than this 
there are no disputes of any consequence in any part 
of these districts. Shipbuilding is again looking up at 
these ports. 





The threatened strike on the North-Eastern Railway 
will probably be averted. A large number of notices 
had been sent in from the warehousemen, trollymen, 
shunters, passenger guards and porters, signalmen, 
platelayers, fodder choppers, and others employed by 
the company, and some of the men in the yards, it is 
said, have caused some inconvenience by their refusal 
to work overtime at this busy season. The directors, 
it appears, expressed their willingnes to meet a depu- 
tation or deputations of their own men, but refused 
to treat with the officials of the union. The wisdom 
of this refusal is open to question, for Mr. Harford, the 
general secretary of the Amalgamated Society of Rail- 
way Servants, is a moderate and reasonable man, one 
not likely to give offence by any overbearing conduct, 
or by any want of courtesy in language or manner. 
However, upon learning the decision of the directors, 
he at once forwarded a communication to the Board, 
stating that a deputation of three of the company’s 
employés would wait upon the directors with full 
power to effect, if possible, a settlement of the dispute. 





It appears that the Financial Secretary to the Admi- 
ralty has forwarded a draft report in which it is pro- 
posed that the rates of wages of the men employed in 
the shipwright branches are to be increased by from 
2s, to 3s, per week, but the wages of the engineers and 
other mechanics are to remain as before. It is very 
possible that this report will be challenged, inasmuch 
as the shipwright branches are thought to be placed in 
an advantageous position as regards pensions and 
other benefits over other employés. 





Colonel Hughes, M.P., intimated to a Woolwich 
audience a day or two since that further provisions 
were to be made for the men in the Naval Estimates. 
As a remedy for the deplorable state of British industry 
the speaker advocated a duty upon foreign manu- 
factured goods. This, and the prohibition of immi- 
ration, are the remedies of the member for Wool- 
wich and its representative on the London County 
Council, for the distressed condition of London work- 
men and of labour generally. 


The general condition of labour at the docks is 
stated to be fairly satisfactory, the ‘‘co-operative 
system,” ‘‘ butty system,” or ‘‘ gang system,” by 
whichever name it is called, being said to be giving 
satisfaction. But the partial strike adverted to in last 
week’s Notes is not altogether over, though changes in 
the position of matters have taken place. The Ethiopia 
was loaded with coals by men supplied by the Ship- 
ping Federation; the other vessels being similarly 
loaded from the barges alongside when the Ethiopia 
had finished taken in her quantity. 

The Council of the Stevedore’s Society resented the 
action of the members who struck without the Council’s 
consent or authority. A fine of 5s. was imposed upon 
each member who so struck. Thus the Labour 
Council has come into conflict with the union of the 
workmen, which is, after all, the only official autho- 
rity. The men returned to their work sadder if not 
wiser than before. 

At the South-West India Docks about 150 men 
struck work because of the non-employment of one 
man who had, it is stated, behaved in a manner which 





the dock officials thought to be peculiarly obnoxious, 
but after about four hours’ idleness the men returned 
to their work under advice from the union. 





A very curious episode occurred at the Cannon- 
street Hotel a few days since, which will help to throw a 
side-light upon recent labour movements. The freemen 
of the Thames, many of whom have been loud in their 
platform support of the dock labourers, held a meeting 
which atthe outset passed a resolution excluding from 
the meeting all persons not freemen. The object of 
the gathering was to uphold the monopoly of labour 
on the Thames, so that none should be employed 
except those who can exercise their right as freemen 
under an old exclusive charter. They seem to think 
that the Thames is only a highway for the few, and 
that the many should be excluded from working 
thereon. It is high time that free labour was pro- 
claimed under these circumstances and of the fact that 
the dockers proposed to close their union. 





The Lancashire miners are arranging for a confer- 
ence with the mineowners on the eight hour question, 
and in the event of the result not being satisfactory an 
‘* international strike” is threatened. Really our 
workmen seem to know very little about Continental 
industry of which they talk so much. It is also pro- 
posed that no person be allowed to work in a mine 
unless he has commenced work in the mine at or 
before sixteen years of age. 

The strike of the pitmen at the Silksworth Colliery, 
near Sunderland, assumed an acute aspect towards the 
close of last week. The deputies having consented to 
join the union, the owners refused to start the pit on 
the ground that the deputies had been intimidated. 
The deputies subsequently formed a union of their 
own an —— down the pit to hew the coal them- 
selves. They were protected by about 150 police from 
the surrounding districts amid the disapprobation of 
the crowd. 





Mr. Samuelson has definitely decided to retire from 
the representation of the Forest of Dean at the next 
general election, in consequence of disagreement with 
the miners as to the eight hour day by Act of Parlia- 
ment, 

Sir Charles Dilke is endeavouring to return to 
political life by supporting legislation in favour of an 
eight hour day. His knowledge of labour questions 
does not seem to be profound judging by his recent 
Glasgow speech. He is in favour of experimental law 
for miners and gradually for all other trades. 

In most of the mining districts labour questions are 
to some extent quiescent just now, all being intent 
upon the holidays. The chief utterances at any meet- 
ings that are held refer to the eight hour day, as though 
its enactment was a foregone conclusion. The agita- 
tion will result in several additional miners’ candidates 
at the next election, and possibly in the return of two 
or three other men, but their success is at best pro- 
blematical. 





The London Trade Council is being dragged into 
another socialistic fad, the providing of municipal 
workshops for the unemployed. For two nights the 
subject has been discussed with some heat, and it is 
again adjourned. ‘This is being done by a body which 
has denounced mat-making in prisons, and firewood 
cutting by the parochial authorities. If goods are 


made in municipal workshops how are they to be dis- . 


posed of? If sold will they not come into competition 
with ‘‘free labour ?” What kind of labour is to be em- 
ployed? In what industries? These questions do not 
seem to be asked, let alone being answered. 

The idea of the president of the Dockers’ Union is 
that all local employés under municipal authorities, 
County Councils, and local bodies, are to work a maxi- 
mum of 48 hours per week, at a minimum of 30s. per 
week. The idea is a taking one—with the audiences 
he addresses, but not with the ratepayers. Of course 
the same rule is to be applied in municipal workshops 
—the long-dreamt of millenium, would appear to be 
near, to the near-sighted. 

No man is to be supported as a candidate for the 
London County Council, Vestry Election, School 
Board, or for the Imperial Parliament who will not 
pledge himself to this programme. The list of candi- 
dates at the next year’s elections will therefore be a 
study for inexperienced politicians. 

A more reasonable proposal was that works agreed 
to be constructed should be pressed on where practi- 
cable. A better resolution would have been to supply 
the unemployed with shovels and brooms to clear the 
London streets of snow and slush. But this was too 
close to their own doors. Solomon has said : A fool’s 
eyesare in the ends of the earth—those of the socialist 
regenerator look far into the dim and distant future, 
but sees nothing near and practicable, in so far as 
remedial measures are concerned. 





The dispute between the North-Eastern Railway 
Company and their workmen was settled amicably on 
Saturday night by liberal concessions on the part of the 
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company. Porters are to be paid full day’s pay for all | Some dielectrics, 0.2 mm. thick, can be made to stand up! Mr. Kappconsidered the loss of power in condensers 
fooler work at the rate of ten hours per ¢ Pas- | to 8000 volts when in small pieces, but in complete con- | due to two causes ; first that due to the charge soaking in, 


ay. 
senger guards and signalmen are to be paid fully for 
Sunday duty. Platelayers are to receive 2s. per week 
advance within two miles radius, and ls. per week 
beyond. Shunters’ hours are to be reduced to 48 hours 
per week, and goods porters to 9 hours per day, after 
which overtime is to be paid. The workmen were 
well pleased with the concessions. 

The Scottish railway men determined to strike by 
large majorities at the mass meetings held at Glasgow, 
Dundee, Hamilton, and other places on Saturday and 
Sunday last. Large numbers who had to go on night 
duty were called out, and messengers and pickets 
were despatched to various centres to call out those 
who were at work, and to prevent those not started 
from starting. Great fears were everywhere apparent 
that a large strike would result, and that traffic would 
be partially and in many cases wholly stopped. The 
men demand a ten hours’ day and other reforms. 





THE PHYSICAL SOCIETY. 

Art the meeting of the Physical Society held on De- 
cember 12, Professor W. E. Ayrton, President, in the 
chair, Shelford Bidwell, F.R.S., showed 

“* Some Experiments with Selenium Cells.” The crystal- 
line variety of selenium was, he said, most interesting to 

ohysicists owing to its electrical resistance being great] 

Saateiahod by hight. This property was shown experi- 
mentally with different forms o a the construction of 
which was explained. The form recommended was that 
n which two copper wires are wound near each other 
round a slip of mica, and thespaces between the wires 
filled with selenium. The wires form the terminals of the 
so-called ‘‘cell,” which, before being used, is annealed 
for several hours at a temperature above 200 deg. C. 
Many such cells were made in 1880-81, and their sensi- 
tiveness to light remained unimpaired during 1882, In1885, 
however, several were found less sensitive, and others 
totally useless ; only one out of thirteen retained its sensi- 
bility till September, 1890. The loss of sensitiveness, Mr. 
Bidwell believes due to an excessive amount of selenide 
of copper being formed, for although some selenide is 
essential to the satisfactory working of the cell, too much 
is fatal to its action. The selenide of one defective cell 
was electrolysed, red tufts of amorphous selenium appear- 
ing on the anodes. A white substance resembling moist 
calcium chloride was also present ; this he believed to be 
oxide or hydroxide of selenium. Small polarisation cur- 
rents had been obtained from selenium cells. 

A lecture apparatus illustrating the properties of the 
selenium cell was exhibited. It consisted of a cell con- 
nected in series with a relay and a battery. The relay 
was arranged so that it might either ring a bell, or light 
an incandescent lamp. When the bell was joined up, it 
remained silent so long as the selenium cell was illumi- 
nated, but on screening the cell, the bell rang. By using 
various coloured glasses as screens, the effect was shown 
to be due to the red and yellow rays. <A similar experi- 
ment with the glow lamp was hing striking, for on turning 
down the gas lamp illuminating the cell, the electric lamp 
lighted, and was pr saper ts. on turning up the gas. 
This demonstrated the ——— of an automatic lamp- 
lighter which would light or put out lamps according as 
they are required or superfluous. Amongst the other 
practical applications suggested were, announcing the 
accidental extinction of railway — lamps or ship’s 
lights, and the protection of safes and strong rooms. 

Professor Minchin said he had lately constructed cells 

of a different kind to those shown by Mr. Bidwell, and 
found that they gave an electromotive force when exposed 
tolight. For his purposes the long annealings, &c., were 
quite unnecessary, and a complete cell could be made in 
ten minutes. One of his cells gave an electromotive force 
of over 1 volt, as measured by an electrometer, by the 
light of a fog. Their promptness of action falls off in a 
day or two, but if they are kept on open circuit a week 
has no effect on the final electromotive force. On closed 
circuit, however, they deteriorate. 
k Professor S. U. Pickering said both oxides of selenium 
were deliquescent, and the author’s conclusion as to the 
white substance formed by electrolysis was probably 
correct. 

Professor S. P. Thompson believed Professor Graham 
Bell had tried platinum instead of copper, and found that 
the selenium cracked off in annealing. He also found that 
it was only necessary to carry on the annealing until the 
characteristic slate colour appeared. Mr. Bidwell’s ex- 

riments, he said, showed t . ae of seeing at a 

istance, and had also suggest to him that the effect of 
screening might be utilised for driving a completely 
detached pendulum electrically. 

Professor Forbes said that silver sulphide when electro- 
lysed presented appearances resembling those noticed by 

r. Bidwell in copper selenide. 

In reply to questions from the President and Professor 
Perry as to whether the low resistance and unsensitive- 
ness of old cells was due to moisture, Mr. Bidwell said 
drying them had no effect, but baking restored the resist- 
ance but not their sensitiveness. Speaking of the effect 
of annealing cells, he said this reduced their resistance 
considerably. Professor Graham Bell, he believed, gave 
up using platinum because the resistances of such cells 
were very high. 

Mr. James Swinburne read a paper on 

“* Alternate Current Condensers.” It is, he said, gene- 
rally assumed that there is no difficulty in making com- 
mercial condensers for high-pressure alternating currents. 
The first difficulty is insulation, for the dielectric must be 
very thin, else the volume of the condenser is too great. 





densers a much greater margin must be allowed. Another 
difficulty arises from absorption, and whenever this occurs 
the apparent capacity is greater than the calculated. Sup- 
posing the fibres of paper in a paper condenser to be con- 
ductors embedded in insulating hydrocarbon, then every 
time the condenser is charged the fibres have their ends at 
different potentials, so a current passes to equalise them, 
and energy is lost. This current increases the capacity. 
One condenser made of paper boiled in ozokerite took an 
abnormally large current and heated rapidly. Ata high 
temperature it gave off water and the power wasted and 
current taken, gradually decreased. 


and second, to;imperfect elasticity of the dielectric. 
Speaking of the extraordinary rise of pressure on the 
Deptford mains, he said he had observed similar effects 
with other cables. In his experiments the sparking dis- 
tance of a 14,000 volt cote seins was increased from 
Uy in. to lin. by connecting the cables to its terminals. 

o difference was detected between the sparking distances 
at the two ends of the cable, nor was any rise of pressure 
observed when the cables were joined direct on the 
dynamo. Inhisopinion the rise was due to some kind of 
resonance, and would be a maximum for some particular 


| frequency. 
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When a thin plate of mica is put between tinfoils, it 
heats excessively ; and the fall of potential over the air 


y | films separating the mica and foil is great enough to cause 


disruptive discharge to the surface of the mica. There 
pape to be a luminous layer of minute sparks under 
the foils, and there is a strong smell of ozone. 

In a dielectric which heats, there may be three kinds 
of conduction; viz., metallic, when an ordinary conductor 
is embedded in an insulator; disruptive, as probably 
occurs in the case of mica : and electro ytic, which might 
occur in glass. Ina transparent dielectric the conduction 
must be either electrolytic or disruptive ; otherwise light 
vibrations would be damped. 

The dielectric loss in a cable may be serious, Calcu- 
lating from the waste in a condenser made of paper 
soaked in hot ozokerite, the loss in one of the Deptford 
mains came out 7000 watts. Another effect observed at 
Deptford is a rise of pressure in the mains. There is 
as yet no authoritative statement as to exactly what 
happens, and it is generally assumed that the effect 
depends on the relation of capacity to self-induction, and 
is a sortof resonator action. This would need a large 
self-induction, and a small change of speed would stop the 
effect. The following explanation is suggested : hen 
a condenser is put on a dynamo the condenser current 
léads relatively to the electromotive force, and therefore 
strengthens the field magnets and increases the pressure. 
In order to test this the following experiment was made 
for the author by Mr. W. F. Bourne. A Gramme alter- 
nator was coupled to the low-pressure coil of a trans- 
former and a hot wire voltmeter put across the primary 
circuit. On putting a condenser on the high-pressure 
circuit the voltmeter wire fused. The possibility of 
making an alternator excite itself like a series machine 
by putting a condenser on it, is pointed out. 

Professor Perry said it would seem possible to obtain 
energy from an alternator without exciting the magnets 
independently, the field being altogether due to the 
armature currents. 

Mr. Swinburne remarked that this could be done by 
— rotating magnets a star-shaped mass of iron. 

Sir W. Thomson thought Mr. Swinburne’s estimate of 
the loss in the Deptford mains was rather high. He 
himself had calculated the power spent in charging them 
and found it to be about 16 horse-power, and although a 
considerable fraction might be lost it would not amount to 
nine-sixteenths. He was surprised to hear that glass 
condensers heated, and inquired whether this heating 
was due to flashes passing between the foil and the glass. 

Mr. A. P. Trotter said Mr. Ferranti informed him that 
the capacity of his mains was about 4 microfarad per 
mile, thus making 24 microfarads for the seven miles. 
The heaping up of the potential only took place when 
transformers were used, and not when the dynamos were 
connected direct. In the former case the increase of volts 
was proportional to the length of main used, and 8500 at 
Deptford gave 10,000 at London. 

Mr. Blakesley described a simple method of determin- 
ing the loss of power in a condenser by the use of three 
electro-dynamometers, one of which has its coils separate. 
Of these coils, one is put in the condenser circuit and the 
other in series with a non-inductive resistance 7, shunting 
the condenser. If az be the reading of a dynamometer in 
the shunt circuit, and a, that of the divided dynamo- 
meter, the power lost is given by r (C 4s — B ay) where B 
and C are the constants of the instruments on which a 
and a, are the respective readings. 

Professor S. P. ‘Thompson asked if Mr. Swinburne had 
found any dielectric which had no absorption. So far as 
he was aware pure quartz crystal was the only substance. 

Professor Forbes said Dr. Hopkinson had found a glass 
which showed none. 

Sir W. Thomson, referring to the same subject, said 
that many years ago he made some tests on glass bottles 
which showed no appreciable absorption. Sulphuric acid 
was used for the coatings, and he found them to be com- 

letely discharged by an instantaneous contact of two 
ae: the duration of contact would, according to some 
remarkable mathematical work done by Hertz in 1882 
be about 0.0004 second, and even this short time sufficed 
to discharge them completely. On the other hand Leyden 
jars with tinfoil coatings showed considerable absorption, 
and this he thought due to want of close contact between 
the foil and the glass. To test this he suggested that 
mercury coatings be tried. 
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Mr. Mordey mentioned a peculiar phenomenon ob- 
served in the manufacture of his alternators. Each coil 
was tested to double the pressure of the complete dynamo, 
but when they were all fitted together their insulation 
broke down at the same volts. The difficulty had been 
overcome by making the separate coils to stand much 
higher pressures. 

rofessor Riicker called attention to the fact that dielec- 
trivs alter in volume under electric stress, and said that 
if — material was imperfectly elastic some loss would 
result. 

The President said that as some doubt existed as to 
what Mr. Ferranti had actually observed, he would illus- 
trate the arrangements by a diagram. 

Explanation of diagram : 


T, and T, are large transformers. 
t, and ¢, are small transformers for voltmeters V; and V2. 
The numbers 1, 4, 1, 25 represent their conversion ratios. 


Speaking of condensers he said he had recently tried 
lead plates in water to get large capacities, but so far had 
not been successful. 

Mr. Swinburne, in replying, said he had not made a 

rfect condenser yet, for although he had some which 

id not heat much they made a great noise. He did not 
see how the rise of pressure observed by Mr. Ferranti and 
Mr. Kapp could be due to resonance. Mr. Kapp’s ex- 
periment was not conclusive, for the length of spark is 
not an accurate measure of electromotive force. As 
regards Mr. Mordey’s observation he thought the action 
explicable on the theory of the leading condenser current 
acting on the field magnets. The same explanation is 
also applicable to the Deptford case, for when the dynamo 
is direct on, the condenser current is about 10 amperes, 
and this exerts only a small influence on the strongly 
magnetised magnets. When transformers are used the 
field magnets are weak, whilst the condenser current 
rises to 40 amperes, 

Mr. Blakesley’s method of determining losses was, he 
said, inapplicable except where the currents were sine 
functions of the time, and consequently could not be 
used to determine loss due to hysteresis in iron, or ina 
transparent dielectric. 

Mr. Swinburne’s ‘‘ Vote on Electrolysis” was postponed 
till next meeting. 








Soutn Arrican Gotp.—The value of the gold exported 
from the Cape Colony and Natal in the first ten months 
of this year is semi-officially computed at 1,215,812/. 





IRRIGATION IN New SoutH Wates.—The New South 
Wales engineer-in-chief of Water Conservation (Mr. 
M‘Kinney) has returned to Sydney from a visit to the Mac- 
quarie River district. Mr. M‘Kinney’s object whilst away 
was to make inquiries with regard to the utilising of the 
river waters for irrigation purposes. A surveyor has for 
some time past been preparing levels and conducting a pre- 
liminary survey of that portion of New South Wales, and 
the result is a belief that over the country between the 
Macquarie and the Bogan, a distance of 50 miles, a 
scheme of irrigation could be introduced with immense 
advantage. The land is said to be fine; thereis an ample 
quantity of water, and it has only to be systematically 
conserved in order that the country may be extremely pro- 
ductive. 

Royat Navat Exutpition.—The Electric Lighting 
Committee, the members of which are Sir W. Thomson, 
Captain Eardley Wilmot, R.N., Mr. E. H. Carbutt, Mr. 
W. H. Preece, and Mr. J. I. Thornycroft, have decided 
to entrust the lighting of the entire exhibition to Messrs 
Siemens Brothers and Co., who will furnish the dynamos 
and lamps. The engines will be supplied by Messrs. 
Willans and Robinson ; and the boilers for the electric 
light as well as for the machinery in motion will be from 
io. Davey, Paxman, and Co. At this initial stage 
it is premature to say exactly what the extent of the 
lighting will be; but it is the intention of the com- 
mittee to make the lighting a brilliant affair in all 
respects. Some 200 arc lamps and 2000 glow lamps 
will probably be required to illuminate the buildings 
and grounds; and the dynamos will also have to sup- 
ply current for several interesting applications of the 
transmission of power, and for the lighthouse of Messrs. 
Chance Brothers, which will form one of the features of 





| the exhibition. 
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AUTOMATIC TORPEDOES. 
Automobile Torpedoes, the Whitehead and Howell, with a 
Detailed Description of each.* 

By Ensign Joun M. Exticort, U.S. Navy. 
(Concluded from page 742.) 

From the foregoing descriptions three points in favour 
of the Howell torpedo are too evident to need comment, 
viz., the greater simplicity of its mechanism and its con- 
sequent inexpensiveness and usefulness in untrained 
hands. For other points in favour of one or the other 
of these two weapons we must compare actual torpedoes 
of successive periods and the results of their trials, 

The first official trials of the Howell torpedo were car- 
ried out_by the United States Torpedo Board in May, 
1884. The torpedo was 8 ft. long, 14 in. in diameter, 
weighed 2:9 lb., and was designed to carry a charge of 
50 lb. of gun-cotton. The Whitehead torpedo was then 
in the sixteenth year of its successful career and develop- 
ment, and the popular model was 14 ft. long, 14 in. in 
diameter, weighed 560 lb., and carried a charge of 66 Ib. 
of gun-cotton. The following is a comparative Table of 
these two torpedoes and their accomplishments : 
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ft in} lb. Ib|kts. yds, 
Whitehead 14 14) 5606624 600 Fair Good 12 
Howell ..| 8 14) 299 50, 8.5) 33 Excellent | Very poor 17 














Difference... 6) 0) 261 16 15.5 567 | Howell Whitehead | .05 


Thus we see that the Howell torpedo started in its com- 
petitive race with the important advantages of smaller 
size and consequent greater handiness; of much lighter 
weight even in proportion to its size; of a much greater 
proportion of explosive charge to weight of weapon, and 
above all, in the position of an unerring, self-maintaining 
directive force in the horizontal plane. On the other 
hand, its submersion proved totally unreliable and its 
speed not worthy of contrast with that of its successful 
rival and wholly insufficient to make it an effective im- 
plement of warfare. The good points of the weapon 
were, nevertheless, decidedly encouraging, and its bad 
ones susceptible of improvement. Therefore, a year 
later, an improved model was brought out, and exhaus- 
tive trials were made with it in the United States. The 
following is a Table comparing its results with the per- 
formances of a Whitehead of that year: 
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Here we see that with but little change of weights and 
dimensions the Howell torpedo attained a speed which 
would have made it formidable at short range. The pro- 

yortion of charge to weight is also improved. The 
Vhitehead during the same time only shows one im- 
provement, and that a doubtful one—an increase of 4 per 
cent. in uniform speed over a range shortened 28 per 
cent, 

The submersion of the Howell was still poor and its 
speed and range still gravely inadequate as compared to 
that of the Whitehead. et its great possibilities of 
improvement were so evident that it soon passed into the 
hands of the Hotchkiss Ordnance Company for actual 
manufacture in Kurope and the United States. Since 
then it has been experimented with and perfected without 
further official trials until the a of the present year, 
when public trials were held at Villefranche. 

During this period the manufacturers of the Whitehead 
have striven to their utmost to maintain the superiorities 
of their weapon and reduce its deficiencies, but in the 
latter respect their task has been difficult, for in order 
to meet the constant demand for increased speed and 
range, nearly the whole torpedo has to be taken up by 
the air reservoir and the steering and propelling me- 
chanism. The torpedo has grown cumbersome and awk- 
ward to handle and the magazine space has been en- 
croached upon. The latter evil is now to some extent 
counterbalanced by making the head extremely blunt, 
and this is in other ways an improvement, for it brings 
the bulk of the charge, and therefore the force of the 
explosion, nearer the point of impact, and, it is further 
claimed, enables the torpedo to glance under a net pro- 
tection. That it would reach and explode against the 
ship’s side after accomplishing this last feat is extremely 
doubtful. 

The following is a Table comparing the performances 


* From the Annual of the U.S. Office of Naval Intelli- 
gence. The description of the Howell automobile torpedo, 
manufactured for the United States, was furnished to 
the author by Mr. E. W. Very, of the Hotchkiss 
Ordnance Company. 


claimed for this type of the Whitehead with the results 
of the latest trials of the Howell at Villefranche.* 
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* Estimated ; certainly not less. t¢ Estimated ; certainly not 
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Here we see in the Howell another increase in length 
and a considerable increase in weight, but a corresponding 
increase in weight of charge. In the Whitehead the 
length has been shortened, but at the expense of a large 
increase in diameter and weight. It is significant to note, 
too, that although the head of this torpedo has reached 
the extreme of bluntness, the proportion of explosive 
charge to weight of torpedo has only been pulled up 3 per 
cent. This is apparently as far as this weapon, with its 
present mechanism, can be improved in its proportion of 
charge to weight. It is also apparent that, while the 
Howell torpedo has attained a uniformity of submersion 
equal to the Whitehead, the latter can never, without 
adopting the principle of the Howell, attain that certainty 
of rectilinear motion in the horizontal plane which is one 
of the most vital elements of success in a missile of destruc- 
tion. On the other hand elements of equal importance 
are speed and range, and the Table shows us that, 
although the Howell has attained a very efficient average 
speed for a range of 300 yards, it is still considerably 
behind its rival in both requisites. There are some points 
not shown in the Tables which are worthy of poe con- 
sideration. The speeds given for the Whitehead are uni- 
form over the distances set down beneath them, while the 
speeds for the Howell are the average speeds, the velocity 
of the latter steadily decreasing from the moment it is 
discharged. This uniformity of speed is claimed as an 
advantage for the Whitehead. Be that as it may, it is 
really a necessity in order that that torpedo may maintain 
its submergence and direction. The moment its speed 
begins to decrease the torpedo rises toward the surface and 
its course becomes erratic. 

Another consideration, too, against the Whitehead, is 
the possibility of its air reservoir being exploded, before 
the torpedo is launched, by an enemy’s shot. When 
it is recollected that the pressure in this reservoir is over 
1000 lb. to the square ed and that the concussion might 
also explode the charge, the magnitude of such a disaster 
can be appreciated. 

In order to obtain its speed the flywheel of the Howell 
has to be ‘*spun up ” to 9000 revolutions per minute by a 
machine separable from the torpedo before launching, and 
these revolutions must be maintained by the external 
machine during any delay in launching. The Whitehead, 
on the other hand, is in a state of constant readiness to be 
launched. This advantage in favour of the latter is less 
apparent upon closer investigation, however, for although 
it takes nearly two minutes to obtain 9000 revolutions 
per minute on the flywheel of the Howell, a very appreci- 
able interval in battle, there will almost always be much 
more than two minutes warning of an approaching com- 
bat, and it has been easily demonstrated that the rotation 
can be maintained for an indefinite period, thus placing 
the torpedo in a condition of constant readiness for a first 
discharge at the opportune moment. These opportune 
moments in battle are but moments, and_ the intervals 
between them will no doubt always exceed the time neces- 
sary to ‘spin up” for another shot. On torpedo boats 
the disadvantage of this preparing interval disappears, 
for after a first discharge of the ready torpedoes the boat 
would never remain under fire of machine guns to reload 


and try again, even if it took but the time necessary to | YM 


insert the torpedo in the tube. 





SUBAQUEOUS FOUNDATIONS.t 
By Watrter Rosert Kinreete, M. Inst. C.E. 
(Concluded from page 618.) 
Lecture ITI. 

I HAVE in the sea works for which I have been engi- 
neer, carried on the monolithic system ; thus at Girvan 
Harbour, Ayrshire, where I constructed a sea pier and a 
groyne, together about 1200 ft. in length, and both were 
solid throughout. On Fig. 50{ is shown a section of the 
south pier founded at 17 ft. below high water, or 7 ft. 
at low water. The portion below low water was first 
constructed within a piled trench, the concrete for which 
was deposited in situ after being allowed to set for a 
short time. Owing to the great trouble experienced in 
keeping the joints in the sheeting piles and the lining of 
flooring boards, even when covered with canvas, cement 
tight, and preventing the mould from vibrating durin 
heavy seas, I abandoned timber framings altogether, an 





* The model tried at Villefranche differs in many 
minor details from the one described in this article. The 
latter has not yet had an official trial. 

+ Two lectures delivered before the Royal Engineers’ 
Institute at Chatham. These lectures have sat published 
and copyrighted by the Royal Engineers’ Institute, and 
we are indebted to the Committee for special permission 
to reproduce them in ENGINEERING. 





t See two-page plate of issue November 21, page 616 ante. 





used handy-sized dovetailed concrete blocks (see Figs. 10 
and 11 given on 516 ante), which answered exceed- 
ingly well, and = together with the backing and 
grouting up, were all executed without further trouble. 
or risk. A fine concrete of three to one was used to back 
up the blocks, and the hearting was of four to one fine 
cement concrete, with as many blocks of stone, or broken 
boulders, as could be inserted into it, having joints of 
o eee of a few inches in thickness between each 
ock, 

In Mr. Vernon Harcourt’s work on ‘‘ Harbours and 
Docks,” 1885, under the head of ‘‘ Construction of Super- 
structure,” page 114, it is stated—‘‘the lower courses 
of the superstructure, being laid below low water, 
cannot be cemented together;” and again, at page 
115,—‘“‘ below low water no means could be used for 
filling up crevices, and the waves rushing caused a com- 
pression of the air inside them;” again, at page 126— 

‘When the bottom is several feet below low water, it 
entails both the cost of building under water, and also 
the weakness of uncemented blocks ;” and at page 127— 
“the weakest part of an upright wall founded below low 
water is close to the level of low water, where the un- 
cemented blocks are liable to be forced out by the waves 
compressing the air through the joints;” and, on the 
same page, as to the “‘ limits of application of the upright 
wall system,” ‘‘ the enhanced expense would preclude the 
erection of an upright wall in deep water.” ‘‘ The greatest 
depth in which an upright wall has been founded is in 40 ft. 
of water at Dover, and the great cost in this instance does 
not furnish an inducement for imitation elsewhere.” From 
these quotations it would — that no attempt by other 
engineers than myself had, up to 1885, been made to 
cement blocks together under water. Now, in the system 
I haveinaugurated at the Hermitage Breakwater, Jersey, 
not only has the upright wall system been executed in 
60 ft. at high water, and 20 ft. at low water, at extreme 
springs, but the whole of the rubble foundation bed, for 
several feet in thickness, has been cemented into a solid 
mass, in addition to the whole of the blocks having been 
cemented together under water from the foundation up- 
wards, and, further, the whole of their faces have grooves 
and projections, which render it next to impossible for 
any of the blocks to become dislodged, even should they 
not be cemented together. These improvements have, in 
fact, put an end to most, if not the whole, of the risks of 
failure which hitherto seem to have been, from some cause 
or other, almost inherent in every method of construction 
yet used, more especially where blocks have been laid 
dry under water. 

n order to make sure and to give confidence, if pos- 
sible, to those who, up to 1882, had doubted my system 
of grouting—and I am sorry to say almost every engi- 
neer I know still doubts it—some experiments were 
carried out, under my direction, by Mr. William Smith, 
harbour engineer, at Aberdeen, in July, 1883, and also by 
Mr. G. H. Spencer, at St. Helier, Jersey, in November, 
1884, to ascertain whether the system of grouting I had 
adopted for the bed and joints below low water of the 
face blocks at Girvan, might be advantageously extended. 
At Aberdeen, a timber box, 64 ft. long, 12 in. wide, and 
4 ft. deep, was filled with round smooth shingle, and 
pieces of whinstone, from 1 in. to 4 in. in diameter, and 
was lowered to the bottom of the tidal harbour in a 
depth of 18 ft. at high water of spring tides, and having 
a wrought-iron pipe 3 in. in diameter, the lower end of 
which was inserted into the box for about 12 in., and long 
enough for its upper end to stand a few feet above the 
water level. At high water a very thick grout, com- 
posed of four parts of neat fine Portland cement and 
one part of Sheppy cement, was poured down the pipe 
in sufficient quantity to fill up the whole of the inter- 
stices. After twelve days the box of concrete, which 
weighed nearly two tons, was actually lifted out of the 
water by means of the 34 in. pipe alone, which, although 
only inserted for 12 in., had become so firmly cemented 
into the concrete as to admit of this being done. On 
removing the sides of the box, the concrete was found 
to have a smooth surface, and to be perfectly solid 
throughout. At Jereey,* two experiments were made by 
r. G. H. Spencer, in November, 1884, under my _direc- 
tion. First, a box of about 6 ft. cube was filled with 
shingle, and a gas pipe of 14 in. diameter was inserted 
18 in. into it, and when the tide had risen 20 ft. above the 
box, thick neat Portland cement grout was poured down 
the pipe. On opening out the box, its contents were 
found united into a solid mass, with the grain of the 
rough sawn timber of the box imprinted upon the surface 
of the concrete, so completely had the grout filled up all 
the interstices of the box. Second, a box of 2 ft. cube, filled 
with shingle, was suspended in a depth of 60 ft. of water 
in the strong tideway just outside of the Little Roads. 
A thick grout of Portland cement was poured through a 
tube reaching nearly down tothe bottom of the box, which 
united with the shingle into a concrete block. The blockt 
is here on the table, and is really the parent block of my 
new system of constructing subaqueous foundations in great 
depths of water, and, as faras I can judge, it can be done 
with equal success in 200 ft. or 300 ft. of water as in 60 ft. 
of water. The block is not so perfect as in the first expe- 
riment, owing to the bottom zinc tubing being crushed 
by the weight of the iron tubing above, which allowed 
the grout to escape ; the failure, however, was <7 par- 
tial, for one-half of the block was thoroughly solid, and 
had sharp arrises. ; 2 

These experiments confirm those I made in_ 1856-8, in 
endeavouring to prove the feasibility of cementing shingle 
together in foundations at great depths, grouting up fis- 

* See Minutes, Inst. C.E., vol. lxxxvii., 1886-87, p. 166. 

+ Mr Kinipple has since Fer ye this block to the 
authorities in charge of the Royal Engineers Museum at 
Chatham. 
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sures and repairing structural works undermined, or of the locality in which I was about to continue the 
wasted away by the action of the sea or scour. Tt is | Hermitage Breakwater in 1887, for 525 ft. seawards. The 
somewhat remarkable that, although it is now nearly a/ end of the work, in 1877, was on rock a little beyond low- 
quarter of a century ago since I described some of these| water mark. The breakwater is exposed to the Atlantic, 
experiments at the Institution of Civil Engineers, in 1885) and subject to heavy southerly and south-westerly gales, 
Mr. Vernon Harcourt should have published the state- | and, therefore, during progress, should always have a 
ments that the bed and joints of courses of concrete blocks reliable scar end, if possible, equal in strength to the 
laid below low water cannot be cemented together, and | finished end of the breakwater. 
also that below low water no means could be used for| The depth of water in which the works have been 
filling up crevices. Again, that those engineers whotook founded at high water of spring tides is 60ft.; the 
rt in the discussion on ‘‘Concrete as applied in the range of a high spring tide being about 40 ft. Over 
onstruction of Harbours,” at the Institution of Civil about two-thirds of the length of the foundations the 
Engineers, session 1886-87, should doubt or condemn the rock was exposed at the bottom of the sea, and over the 
system without making such inquiries as would enable | remaining portion there was an overlying deposit of sand 
nn conduct experiments in such manner as would and clay, varying in thickness from a few inches to 
insure success. | about 84 ft. The rock on which the work is founded is 
In 1882, I succeeded in stopping considerable leakages | granite, the surface of which is very irregular. The 
at an old graving dock* in the west harbour at Greenock, | system of construction I adopted was to make the work 
which had given so much trouble for years, as to lead as nearly a monolith as ssible throughout, from the 
to proposals for reconstructing or removing it alto-| very irregular surface of the foundation on the solid rock 
gether. Boreholes were made 1 ft. to 2 ft. apart, through up to cope, and instead of founding on such materials as 
the masonry behind the heel-posts down into the sandy | sand and clay along the portion of the site where these 
foundation for several feet below the masonry founda- occurred, I had them entirely removed down to the solid 
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tions, and also down through the inner and outer aprons | rock, so that the whole of the work should be founded on 
near the pointing sill, in which latter holes stand-pipes | it. The levelling up of the irregularities in the rock, in 
were setup. A thick grout of neat Portland cement was | order to form a perfectly level bed or base upon which to 
sno down into these holes and permeated the various | found the blocks, was a work which required great care 
ssures and open joints to a distance, in some cases, of | in execution, but ultimately it was very simply and expe- 
18 ft. from the boreholes, virtually joining the boreholes | ditiously effected by the system of grouting to which I 
together, and thereby forming a water-tight sheeting of neat | have already referred, and which has been further and 
cement. The quantity used in grouting up these holes | most successfully used in grouting up the beds and joints 
was about 5 tons. The grout was only poured down the of the blocks, and making solid work from about low- 
stand-pipes when the water was at the same level inside | water level of neap tides down to the levelled surface of 
and outside the dock. The level of the grout inside the | the foundation on which the first course of blocks was 
pi s, during the grouting operations, was several feet | founded, or for a height of nearly 30 ft. Various expe- 
ow the water level outside of the pipes, and this varied | dients were tried, shortly after the commencement of the 
with the tide. Before these operations were carried out, | works, as to the simplest and most efficacious methods to 
an 18-in. pump was constantly working to keep down the | be pursued in the construction of the subaqueous portion 
leakages, whereas subsequently only one hour’s pumping | of the breakwater, but that which I will now describe 
was required in forty hours. roved to be the most useful in ane pone — ultimately 
" me the ordinary routine pursued during the execution 
BREAKWATER aT JERSEY. 2 of these works. The sand, a gravel, &c, ———? the 
As chief and consulting engineer for the Hermitage | rock were dredged by means of a digger grab, worked bya 
Breakwater and other works at St. Helier, Jersey, I had | steam crane ne oh on a barge. The oundation trench 
to consider very carefully what design should be adopted | dredged was about 50 ft. in width at the bottom, and the 
to meet the requirements of the locality. In a report, | portions of the soft materials in the irregularities and 
dated May 9, 1877, to the committee appointed to inquire | crevices of the rock, which could not be dredged by the 
into the actual state of the new harbour works at Jersey, grab, were removed by divers, so as to insure a perfectl 
Sir John Coode stated: ‘“‘That during the gale of| reliable foundation on the surface of the cleaned ok 
December 3, 1876, railway metals standing less than 6 in. | throughout the entire length of the breakwater. When 
above the surface of the Hermitage Breakwater, and | the rock was thoroughly cleared, the trench was filled in 
firmly spiked down to the masonry, were twisted and | with rubble and shingle, which were thrown overboard, 
thrown out of line to such an extent as to stop the traffic.” | sometimes when there was a moderately rough sea on, 
‘* [know of no port where the elements to be contended | and when it would have been quite impossible to have 
with as to force of sea, rise of tide, and irregularities and | properly deposited ordinary concrete from a barge into 
difficulties of foundations were of so formidable a/ the trench. The topsurface of the filling of the trench was 
character as at St. Helier’s.” This was the picture | levelled off at a fixed height. The levelling was done b 
drawn by Sir John, when the works were stopped in 1877, | divers by means of stiff timber straight edges, wit 
| spirit levels let into their upper surfaces, and smaller 
* See ENGINEERING, Vol. xxxiii., page 183, Feb. 24,1882. | and similar straight edges were used for transverse 












levelling between the larger straight edges. The work 
was advanced in lengths or sections of 12 ft. 6 in., 
so that three courses of the sloping layers of blocks 
| were brought up at once (see Figs. 51, 52, and 53, on 
| the two-page plate of issue November 21, page 616 ante). 
| The reason for such advance being that this length, 
| together with that of the slope of the blocks, suited the 
| outreach of the block-setting crane. The excavation in 
| the foundations, the filling in of the trenches with rubble 
, and shingle, were likewise carried out in similar lengths. 
When the rubble and shingle bed had been brought to 
the proper height and levelled off, it was then grouted 
into a solid mass with neat Portland cement grout; but 
|in order to prevent the escape and consequent loss of 
cement from the filling up of each 12 ft. 6 m. length or 
section, it was inclosed by bags of concrete on three of its 
sides, and made cement tight all round. This was effected 
inthe portion of the work where excavation had to be 
| done by simply placing across the end of the section a 
| wall composed of bags of concrete of about 7 ft. 6 in. by 
| 4 ft. by 2 ft., piled one on the other and levelled to the 
same height as the rubble and shingle, and, further, by 
| stopping up whatever crevices -or spaces might exist 





Fig. 54. Longit! Section of Shed, Launching Ways & Barge. 
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between the large bags by small bags, or by canvas, 
according to the size of the crevices. The sides of the 
excavation prevented the escape of cement at these places, 
so that bags were not required; but along the portions 
of the site where there was neither sand nor clay over- 
lying the rock, the bags had to be placed along the two 
sides of the work as well as across the end, in order to 
inclose an area for the foundation bed, and to prevent 
the escape of the cement. At such places the levelled 
grouted rubble and shingle stood above the bed of the 
sea, instead of in a trench below it. 

When the rubble and shingle of a section had been 
placed in position and levelled off, and all the crevices in 
the end and side walls formed of bags of concrete, the 
filling was grouted up with a thick cement grout, which 
was passed down through a 3-in. stand-pipe, the funnel 
mouth of which was placed above high-water level, and 
the lower and perforated end inserted by divers well 
down into the mass of loose rubble and shingle. The 
cement was worked into a thick grout on a platform or 
box, suspended from the jib of the block-setting crane 
immediately over the site, or nearly so, of the area to be 
grouted. This platform was of sufficient size to hold 
from twenty to forty bags of cement, and to enable a 
gang of from six to eight men to work onit. It was 
always hung (Fig. 51) at a fixed height of a few 
feet above high water, so that the pipe was of a 
fixed length, and thus avoided the adding to or 
shortening of the pipe according to the rise or fall of 
the tide, as Bowe i been necessary had the grout- 
ing been done from a barge. In preparing the grout and 
passing it through water very great care was required, 
and the workmen had to be trained before they could be 
entrusted to do the work properly without enn 
Cement grout may be so prepared or so passed through 
water into the work as to be utterly useless; I am assum- 
ing that the cement is fit for the purpose. To be reliable 
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it should be very finely ground, the test for fineness being 
at least 90 per cent. to pass through a sieve of 6400 meshes 
to the square inch. 

Cement of a greater fineness, from 8000 to 10,000 meshes 
to the square inch, has been used experimentally in the 
work, and it was found that the finer the cement the better 
the grout formaking solid work. It should be manufactured 
from picked, well burned clinker, and as free as possible 
from extraneous matter, such as magnesia, excess of 
lime, &c., and used as new as possible. If the cement be 
not finely ground, the coarser particles will deposit much 
more rapidly than the finer in the lower end of the stand- 
pipe, where they will remain and give trouble; but as far 
as the setting or cementing properties of the coarser 
particles are concerned, they are practically as inert or 
useless assand. If the cement be fresh it will set, after 
being deposited in the form of grout in the foundation, in 
a couple of days or so, sufficiently hard for the foundation 
course of blocks to be laid on the newly formed founda- 
tions ; sometimes it takes very much longer to set, and 
the rate of progress of the main work is, therefore, much 
hindered. In mixing the cement to form grout, the prac- 
tice of preparing it by placing in a mixing tub a quantity 
of water and adding and stirring in cement until a certain 
degree of consistency is obtained, must be carefully 
avoided, as this process effects a mechanical separation of 
the particles, whereby the cement is rendered almost use- 
less for the purpose intended, and if in this condition it is 
ees id poured down on to the top of the shingle and 
rubble to be cemented together, it is still further washed 
or dissipated. 

I believe that experimental grouting has been done in 
this manner by some engineers, and other engineers have 
added sand to the cement grout, but failures only could 
be expected as the results of such departures. The proper 
course to be pursued is to mix the cement on a flat surface 
or platform to the consistency of stiff paste, place it in a 
tub, and then slightly thin it down by adding water in 
very small quantities, and stirring until the paste is 
reduced to a thick grout, or just soft enough to leave 
the bucket from which it is to be poured as rapidly as pos- 
sible into the hopper or funnel attached to the head of the 
pipe. The finer the cement and the quicker it is poured 
down the pipe to keep up a continuous flow or column, 
the better will be the results obtained. The only draw- 
back to thick grout is that sometimes the pipe gets choked 
at its bottom end, that is, if sufficient attention is not 
given by the men; but even this can be avoided to a con- 
siderable extent by simply pouring some water down the 
pipe as soon as there is any appearance of an obstruction. 

‘he lower end of the pipe, which is open and also perfo- 
rated with ¥-in. holes for 12 in. up, is placed by divers 
well down into the mass of loose ps Reh and the grout 
is forced into the interstices of the rubble and shingle fill- 
ing by the weight or column of grout in the pipe, which 
is equal to about half the depth or head of water in which 
the grouting is being done. 

It has been observed that generally half a column of 
cement balances a full head of water—that is, a column of 
30 ft. of cement grout is balanced by about 60 ft. head 
of water. Any greater height in the cement column repre- 
sents the amount of pressure necessary to force the cement 
upwards through the interstices to the surface of the filling. 
As the grout descends in the pipe it rises in the rubble fill- 
ing, and.so the water isjdisplaced or driven out. This dis- 
placement may extend to a distance of 15 ft. from the pipe, 
as ascertained by work done. It is much better, how- 
ever, that the distance travelled by the cement from the 
lower end of the stand-pipe should be as short as possible, 
and in the bed of the Hermitage Breakwater it was not 
allowed to travel more than 5 ft. or 6 ft. When the diver 
saw that the grout from the stand-pipe had forced its way 
up through the mass of materials to the surface, he then 
had the pipe shifted to another position, by which a 
similar area was grouted, and so on, until the entire mass 
was filled up. The grouting is first carried on all round 
~ | “gees the stand-pipes close to the sides and ends 
of the section of foundation in progress, and the central 
area is afterwards completed. One diver was generally 
sufficient to attend to the pipe in having it shifted from 
place to place as required, and likewise to stopping up 
the crevices in the inclosing walls of bags of concrete, 
whenever he observed cement escaping. When the grout- 
ing had partially set any irregularities on the top surface 
which might have been caused by the grout rising in some 
places considerably above the general level of the surface, 
and especially at the places where the stand-pipe had been 
inserted, were removed by the divers, who used straight- 
edges faced with iron, which were passed over the excess 
of grouting, and thus planed off or dressed them down to 
a true and perfectly level bed. The whole surface was 
then allowed to set into a solid and compact mass of con- 
crete, free from all crevices or openings, which in other 
methods of founding are chiefly the -lirect cause of most 
of the foundation failures in connection with sea works, 
especially where dry blocks have been founded on an 
unreliable bed and surmounted by a heavy superstructure. 
The timeoccupied by the divers in preparing and grout- 
ing up a bed of the full width of the foundation, and for 
al2 ft. 6 in. section, or length of breakwater, was from a 
week to ten days, and the cement used in grouting up the 
loose materials to form a solid mass was about one-ninth 
of the weight of the rubble and shingle cemented together, 
but with larger blocks of rubble stone with shingle 
between them it would have been less. 

When the grouting of the bed had become firmly set, 
block-laying on top thereof was proceeded with, the first, 
or foundation course, being composed of blocks two sides of 
which were sloped corresponding with an angle of inclina- 
tion of 68 deg. with the bottom. All the blocks above 
the foundation course were 4 ft. square in section and in 
9 ft. and 12 ft. lengths, being equal to about 9 and 12 tons 
respectively. The foundation course of blocks, and three 





or four courses on top of the same, were laid by divers 5 
the level of the upper surfaces, or bed joints, of the top- 
most of these blocks is about half-way between low-water 
level of spring and neap tides. All the blocks above this 
level up to coping were set in position by ordinary masons, 
at such times of tide as enabled work to be done, and laid 
dry, one on top of the other, for two courses in height, 
and after the outer vertical and horizontal joints had been 
stopped with quick setting cement, or caulked with 
canvas, the open beds and joints between the blocks in 
the two courses were filled up with thick neat Portland 
cement grout; two more courses were then added and 
“ergs up ina similar manner, and so on up to coping 
evel. For caulking up joints below low water a different 
arrangement was required, consisting partly of Portland 
cement, inclosed in calico cases or stockings, and partly 
of jute sacking rammed or caulked into the joints of the 
blocks. In caulking the joints below low water by divers, 
proper arrangements had to be made to insure its being 
carried on expeditiously and economically. Grooves were 
first cut in the joint faces of the granite ashlar at a few 
inches in from their exposed faces, after the blocks had 
been moulded and allowed to set and be well seasoned. 
The form of the groove in each block is semicircular, so 
that when the blocks are laid in position complete circular 
grooves are made in the joints. The diameter of these 
grooves is about 3in. The calico casings or stockings are, 
when completely filled with Portland cement, a trifle 
larger in diameter than the grooves formed in the upper 
and lower joint meeting faces, and as the blocks are 
lowered on to their beds, so the stockings become tightly 
squeezed into the half-grooves, and the joints are rendered 
cement tight. For the purpose of caulking the vertical, 
or rather sloping outside face joints, a tin tube is used of 
about 5 ft. in length, and of somewhat smaller diameter 
than the grooves. The tube is filled with a 
damped neat cement, and inserted into a rather loose 
stocking, and, with the stocking on it, is lowered down 
to the diver, who inserts it into the joint groove. A 
plunger is then rammed into the tube, and the cement 
is forced out into the stocking, and in escaping 
forms a most effectual, well-filled, hard, cement-tight 
joint. The vertical and horizontal joints across the 
scar end of the breakwater are, as the work progresses, 
caulked with canvas, which, for temporary joints, is 
found to be very useful, more especially as the canvas 
can be pulled out of the joints as each section of the 
breakwater is built up, and so enables the open joints left 
by the removal of the canvas to be grouted up. When 
the caulking is complete, the beds ait yaaa between the 
blocks are then filled up solid with thick neat cement 
, ot in a manner similar to that which I have alread 
escribed for the foundations, the stand-pipe — 
which the cement is passed being placed successively 
(see Fig. 52) in the lewis holes formed in the various 
blocks for the insertion of the lifting rods. Not only is 
the work rendered monolithic from foundation to cope 
by cementing the whole mass together, but in order to 
increase the security of the work, an arrangement of 
grooves and projections on all the surfaces of the blocks, 
save the outer or granite faces, has been adopted, whereby 
each block fits into, or is, so to speak, keyed on to the 
adjoining blocks (see Fig. 53). 

In the 42 ft. width of the breakwater, there are four 
blocks, viz., two each of 12 ft. in length, and two of 9 ft., 
weighing respectively 12 and 9 tons. In each layer or 
course, break-bond at the joints is neither resorted to nor 
required, the omission of which effects a very great saving 
in the cost of diving time, and very greatly facilitates the 
execution of the work. The blocks are laid, or piled, 
one on top of the other, and any irregularity in the 
setting of a foundation block is simply repeated, block 
after block, until the finishing work built in situ at copin 
level is reached, where all irregularities are easily worke 
out. This can be done in the top of each pile of blocks 
without the slightest detriment to the work, for between 
each sloping layer, or course of blocks, there is a minimum 
cover or break-bond, of at least 3 ft. at its joint, with the 
last layer. This arrangement of stacks, or piles of long 
and short blocks, with a break-bond of 3 ft., makes most 
excellent work. The maximum weight of 12 tons for the 
blocks was adopted to suit the appliances on the works. 
The blocks were built of granite rubble masonry, set in 
Portland mortar, composed of four parts of clean coarse 
sand and one of cement; the outside, or facing blocks, 
were faced with granite ashlar set in two to one Portland 
cement compo. The blocks were hard enough to be lifted 
in the summer season at three days after being built, and 
in the winter season from five to seven days, according to 
the state of the weather. After being lifted out of the 
block-building pit (see Fig. 49), they were allowed to 
harden well in the stacking yard before being placed in 
position{in the breakwater. 

This system of constructing a breakwater presents con- 
siderable advantages, as regards economy, expedition, and 
reliability. The Hermitage Breakwater was executed, 
when everything was going at full s , at the rate of 
about 300 ft. perannum. Its width is 42 ft., and total 
height from foundation to coping 654 ft. During pro- 
gress there was not the slightest mishap of any kind after 
the blocks were grouted up, although very heavy seas had 
sometimes to be resisted almost immediately after the 
blocks were set and grouted up. The cost of the 525 ft. 
extension of the Hermitage Breakwater has averaged 
about 100/. per linear foot run complete. Seas, indeed, 
have been experienced at this breakwater such as no 
ordinary dry block work system could have suc- 
cessfully withstood for many years, for had even 
one of the blocks been removed, others would have 
soon followed, and to repair such damage by under- 
ae with , or dry blocks, in such an exposed 
ocality, would have been almost a physical impossibility, 
or at all events could not have been permanently and well 





done. The experience in connection with the failure of 
the dry block system at the south breakwater at Aberdeen 
in the year 1883 is well known, and at Wick some years 
before this time, when almost the entire breakwater failed, 
and became a mass of ruins. 

Had time permitted, I could have made reference in 
detail to other examples of works executed, which go to 
show the gradual development in the system of construc- 
tion of sea piers, from the rubble mound up to the solid 
vertical, or nearly vertical, wall. However, I think I 
have given sufficient examples to indicate the tendency 
of engineers at the present time towards vertical walls 
as largely monolithic as possible, and founded either 
on the natural sea bottom, or if on the top of a rubble 
mound, at a considerable depth below low water. My 
own opinion, which I have endeavoured to express 
as clearly as possible, is, that breakwaters should be 
entirely monolithic from foundation to coping, and that 
the foundations, except in cases of extreme depths, 
should be carried down to the natural sea bed if rock, 
or if soft material, to a sufficient depth below such 
bed as the circumstances of the case may demand, besides 
taking further necessary precautions to guard against 
scour along their bases. The system of grouting, which 
I have introduced and used so successfully at many sea 
works, —— and small, when taken in conjunction with 
concrete blocks or granite-faced blocks, as in the works 
executed by me at Girvan and Jersey, shows what can be 
done with small blocks in securing solid work with a 
durable face, and with a very moderate amount of plant. 
Frequently the item of plant is most important, and 
bears a large proportion to the entire cost of the work. 
Especially is this the case in sea piers, for small fishing 
harbours in exposed positions, where funds are compara- 
tively limited, and the cost of plant and temporary works 
must be kept at a minimum. The system of grouting 
with small or moderate sized blocks meets cases of this 
description exactly, but is also equally suitable for the 
construction of breakwaters in a site, such as that at 
Alderney, where the depth reaches to as much as 71 ft. 
at low water, or 88 ft. at high water. In such a case as 
this a rubble mound could first be deposited, having its 
top levelled off at from 25 ft. to 30 ft. below low water, 
and on the top of this a superstructure formed of blocks 
weighing 10 to 15 tons each, and grouted together with 
neat Portland cement. The weight of blocks to be adopted 
in any particular case is, of course, dependent on the 
amount of work to be done, sum to be expended, time for 
execution, and various local conditions. ’ 

As the inventor of the grouting system, I may be in- 
clined to attribute more importance to this method of 
obtaining sound and substantial subaqueous work than 
in reality is due to it, but knowing from experience the 
excellent work which I have done by this means, without 
accident or loss of cement, sometimes under the severest 
conditions, and always at a low cost, I do not think that 
I can speak too highly in its favour, or that I can make it 
too widely known, for I feel sure that it only requires 
to be known and thoroughly tried to be adopted in 
the majority of cases in lieu of the dry block system. 





In an appendix to the lecture there is given inter alia 
an oral statement made by Mr. Kinipple, at Aberdeen, 
on August 6, 1883, before the sub-committee appointed 
to investigate the question of the most suitable place for 
a harbour of refuge on the East Coast of Scotland, and 
on the employment of prisoners. In the course of this 
statement he made several suggestions based on his great 
experience of harbour works, and dealt with the features 
of the works which have been described in his lectures. 
One of his proposals is interesting particularly in view 
of its originality, and we reproduce it, with several 
engravings. ; 

**What I propose is to build a light framework of angle 
iron, and line this framework outside with a shell of 
concrete, leaving the internal portion hollow. This would 
form a caisson similar to that for an ordinary dock 
entrance, with the exception that the sides and bottom 
would be formed of concrete instead of the ordinary iron 
plating. These caissons I propose to build on a slipway 
or launching way, and a sufficient number of them could 
be in progress at one time to construct, say, 600 ft. or 
700 ft. of the breakwater—one block being always ready 
for launching, and the others in various stages of progress. 
Each block would be launched down the slipway on to a 
circular pontoon and floated out to deep water, Fig. 54. 
A porthole in the side of the pontoon would then be 
blown out and water instantly admitted into a sinking 
compartment, which would cant the pontoon and launch 
the caisson into the sea. The caisson would then be 
hauled into position over the rubble mound, sunk by ad- 
muitting water through a hole in the bottom, and then 
filled up with concrete. In this way it would be possible 
to make a block of concrete of several thousand tons 
— or, in other words, to form at once a full section 
of the breakwater from the top.of the rubble mound to 
several feet above high water. By this method about 
1000 ft. of the breakwater could be constructed per 
annum, all risks of blocks giving way would be avoided, 
little or no diving would be required, and the only plant 
would be the ordinary cranes, rails, locomotives, sheds, 
&c., and a large circular pontoon, which latter could be 
constructed so that it would carry several thousand tons 
of rubble, and be used in forming the mound, Figs. 54, 
55, and 56. In fine weather during the summer season, 
one caisson, or, perhaps, two could be placed in position 
daily, and in the course of a few days of calm weather a 
considerable length of breakwater could thus be con- 
structed. The materials for the concrete shell of the 
caissons could be brought by a tramway on the top of 
the staging at the sides of the launching ways, and mixed 
there into concrete to form the caissons.” 
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STEAM ENGINES AND BOILERS, &c. 


580. A. G. Brown, Bolton, Lancs. Compound 
Engines. [6d. 1 Fig.) January 13, 1890.—Beneath the piston 
in the high-pressure cylinder a is a trunk c, so proportioned that 
an annulus d is left in which steam will act on the return stroke 
so as nearly to balance the downward pressure of the high-pres- 
sure piston and the back pressure of steam above piston. The 
low-pressure piston in the cylinder b is furnished with a trunk e 
of about the same diameter as the trunk c, so that the air will not 
be pumped in and out of the case f; g is a second trunk attached 





o4 









“4% 
Y 














7, 
Ly 


: ai ai 
mul 
Pere weds 
| Uzesererartly Utes) 
| ; 
J } 
SS b b 


‘eae, 
awe 


Z 


it d 
rasa 





















580 





to the low-pressure piston, leaving an annulus h between itself and 
the cylinder, and an annulus 7 between itself and the trunk e, the 
proportions of both being such that the pressure of steam flowing 
from the annulus d into the annulus h will nearly balance the 
downward pressure of the low-pressure piston, the back pressure 
of steam above the piston and the vacuum in the annulusi,a 
relief valve being connected to the annulus. A piston valve j 
regulates both the flow of steam through the cylinders above the 
istons and through the annuli around the trunks. (Accepted 
ovember 12, 1890). 


1239. D. Bethmont, Paris. Apparatus for the Pro- 
duction of Vapour from Water. [1ld. 22 Figs.) January 
23, 1890.—A generator according to this invention is formed of 
two vaporising tubes arranged concentrically. Each of these 
elements is composed of an outer tube @ with a smooth bore, and 
of an inner tube b, the outer surface of which is formed witha 








continuous helicoidal capillary vaporising chamber with a large 
heating surface. The waterin the form of a spray enters by the 
inlet d and becomes vaporised in the central tube, from which 
itissues by the elbow P one Jf and passes to the circumferential 
vaporising tube; it finally issues superheated by the outlet g. 
(Accepted November 12, 1890). 


3729. W. D. John and W. Maylin, Scranton, Pa., 
U.S.A. Tube Expander. [6d. 2 Figs.] March 8, 1890.— 
This invention relates to flanging tools for boiler flues, comprising 
a perforated flanging tool A formed of several longitudinal seg- 
ments a, a binding spring B, seated in an annular recess formed 
in the enlarged cylindrical portion of the tool, an annular abut- 
ment F, an annular shoulder H forming an intermediate annular 
groove E, a rounded and tapered annular shoulder H! on the end 
of the reduced portion of the tool, and an annular groove between 
the shoulders H, H!. When the shoulder F is against the tube 


sheet the end of the tube does not reach to the bottom of the 
recess E. On the drift pin D being driven in, the sections a are 
spread radially outward, and thus the shoulders H, H! raise the 
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flanges on the outside of the tube on each side of the tube sheet. 
(Accepted November 12, 1890). 


12,548. W. H. Watson, Isla de Naos, Columbia. 
Tube Cleaners. (8d. 4 Figs.) August 11, 1890.—The flue 
cleaner is constructed with a casing A made in two parts B and C, 
each having a hub Bland Cl, respectively mounted ona pin D 
formed on one end of a handle E by which the tool is manipulated. 
The casing A is held in place on the pin D by a nut F, the inner 
end of the hub B! resting against an offset G on the handle E. On 
the outer end of the part B of the casing A there is a cylindrical 
disc H having a series of radial slots I in which cutters J are fitted 
to slide. Each of the cutters J has a radially extending slot J2 
through which passes a pin K secured on the face of the disc H 
which serves to hold the cutter in place. The inner edge of each 





cutter is also segmental and rests against a spring L held in a 
circular recess I! into which the slots I lead. A loose collar N is 
held on the pin D in this recess [1 inside of the circular spring L 
so as tolimit the inward movement of the spring L. On the outer 
part C of the casing A is arranged a disc O which faces the disc H 
and is also provided with slots in which are held two slide cutters J 
similar to the cutters in the disc H and also pressed outward by 
resting on part of the spring L which extends for this purpose 
into the annular recess I' which is formed in the said disc O. When 
the several parts are in place on the pin D, a pin P is passed through 
the hub C! and the pin D so as to lock the several parts in place. 
(Accepted November 12, 1890). 


13,014. D. D. Hardy, Lake View, Illinois, U.S.A. 
Steam Engines. (8d. 3 Figs.) August 19, 1890.—While 
moving its entire stroke, the small piston C, having steam con- 
stantly acting upon it, offers a resistance to the movement of the 
piston D, in proportion as the area of the small piston C is to the 
area of the large piston D. The large piston D having reached 
the end of its stroke, and the large cylinder A being full of 
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steam, and the valve F having, in the mean time, during the 
inward stroke of the piston D, moved into a position that gives 
communication between the jports k and 1, through the cavity in 
the valve, the steam in the cylinder A is exhausted through the 
ports? andk. While the steam is being exhausted from the 
cylinder A, the steam constantly acting on the small piston C 
causes the pistons to move back, thereby completing the revolu- 
tion. (Accepted November 12, 1890). 


15,471. R. Marshall and E. Fitzgerald, London. 
Packing for St -Boxes. (6d. 7 Figs.) September 30, 
1890.—The metallic packing consists of circular layers, each of two 
segments, the segments of each layer being separated by wedge- 
shaped projections from the next layer. e segment A has 
sloped ends a, and in the middle a projecting wedge-shaped part b 
with correspondingly sloped sides. The segments A are placed 





on the segments Al, the projections b and b! of the respective seg- 
ments occupying ope between the ends of the segments. In a 
stuffing-box, furnished with two layers A, Al of segments, the seg- 
ments A to one layer are coned to fit the internally coned end of a 
casing C, which incloses the segments A, A!, but has certain free- 
dom within the stuffing D to allow for irregularities of the piston- 
rod. The segments Al are set up by a gland E and springs F. 





(Accepted Novemb-r 12, 1890). 


SMALL ARMS. 


20,970. E. Palliser,London. Projectiles for Small 
(6d. 1 Fig.] December 31, 1889.—This invention relates 
to the construction of a projectile so as to provide against the 


setting of the soft metal and consequent — of the project 
in diameter. A projectile for small arms, according to this inven- 





tion, consists of a core A of lead or heavy alloy inclosed in a shell 
of soft iron B, indented with several grooves E, forming internal 
ribs, the metal between the grooves being tapered in such a 
manner that the external diameter at the front edge of each 
groove is somewhat greater than at the rear edge. (Accepted No- 
vember 12, 1890). 


8200. H. Leineweber, Chicago, Illinois, U.S.A, 
Magazine Small Arms. [lld. 13 Figs.) May 27, 1890.— 
This invention relates to the combination ina magazine firearm 
of a chamber C, having a web q3 near its rear end, supporting a 
stud n, a reciprocating spring-controlled breech-block F forming 
the top of the chamber in line with the barrel, and provided with 
asocket to receive the stud n, a spring-controlled firing pin G 
carried by the breech-block and provided near its rear end with a 
yielding stop 1, a reciprocating spring-controlled carriage K en- 
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gaging with the stop J! and with the spring-controlling me- 
chanism of the breech-biock and carrying the lock N for the 
breech-block, the cartridge carrier R extending into the path of 
the breech-block, and the trigger M engaging with the carriage. 
By this arrangement a single pressure on the trigger retracts the 
carriage against the stop U1, actuates the firing pin, locks the 
breech-block, and sets its spring-controlling mechanism, and 
release of the trigger unlocks the breech-block and actuates its 
spring-controlllng mechanism successively to retract and return 
it. (Accepted November 12, 1890). 


8244. W. R. Lake,London. (The Winchester Repeat ng 
Arms Company, New Haven, Conn., U.S.A.) singacine 
Firearms. [1ls. 1d. 18 Figs.) May 27, 1890.—The object of 
this invention is to combine with a backward and downward 
swinging breech-pieee, a magazine as a part of the breech-piece, 
and so as to swing therewith, and whereby the cartridges nor- 
mally standing in a vertical position in the magazine will, by the 
opening swinging movement of the breech-piece, be brought into 
a longitudinal position, and so as to present the upper cartridge 
in the magazine into such relation to the open rear end of the 
barrel, that, in the return movement of the breech-piece and 
magazine, it will be forced forward from the magazine into the 
barrel, and so that the breech-piece when closed will rest against 
the head of the cartridge so inserted, to resist the recoil of explo- 
sion. (Accepted October 29, 1890). 


GUNS. 


12,994. A. Longsdon, London. (/. Krupp, Essen, Ger- 
many.) Breechloading Ordnance, (8d. 3 Figs.j August 
19, 1890.—A locking piece A is connected in a movable manner by 
means of screw to the closure plate. The locking piece A may 
be held in two different positions by a plate spring B fastened to 
the lower edge of the closure plate, the end of the plate spring 
bearing against the inclined faces of the locking piece and holding 




















‘ 12994 \ 


it fast. The locking piece A terminates in a nose b leaning when 
the breech is secured against the nose ¢ of the breech crank and 
—_ the breech from being opened. The lower end of the 
ock piece is connected to the fixed frame of the gun carriage by 
means of a spiral spring C anda chain D. The lower end of the 
trigger E is provided with a cam-like projection bearing against 
the lower face of the locking piece when the latter is in its open 
position. (Accepted November 12, 1890). 


2868. A. J. Boult, London. (H. Fichbaum, Bou’ogne- 





sur-Mer, France.) Pneumatic Guns. (87. 9 Figs.) Feb- 
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ruary 22, 1890.—This invention relates to guns in which the pro- 
jectile is expelled from the barrel by a charge of compressed gas, 
the pressure being obtained by the use of liquefied gas. The 
pressure is conveyed by a hollow pintle A to the cannon, A! being 
conduits conveying it to the pintle from reservoirs B_ which con- 
sist of six tubular vessels on each side of the pintle and connected 
with cross-tubes B! braced together, by tie-rods. This reservoir 
B is an intermediate gas chamber employed between the barrel of 
the gun and the reservoir of liquefied gas. The latter reservoir C 





is connected with the intermediate reservoir B by a pipe C}, in 
which is a cock C2, so that when the pressure n B is lowered it 
can be raised again as required by opening the valve C? and allow- 
ing some of the liquid from C to expand into the gaseous form, the 
valve being reclosed when the requisite pressure is attained in B. 
The reservoirs B are connected by the conduits Al, which unite 
at the pintle A, so that a uniform pressure is obtained in both sets 
of reservoirs. The invention is applicable to rifles and small arms 
as well as to field artillery. (Accepted November 12, 1890). 


ELECTRICAL APPARATUS. 


761. O. Dahl, Atogheny, Pa., U.S.A. Process of 
Generating Electricity by Gas Batteries. (sd. 1 Fig.) 
January 15, 1890.—This invention relates to a process of generat- 
iag electricity from fuel by chemical means, and consists in, first, 
raising the temperature of a body of fuel in a furnace A to in- 
candescence by the aid of atmospheric air supplied by a blower 
B, and utilising the gases evolved in this operation for fuel or 
other purposes ; second, shutting off the air and admitting steam 
to the incandescent fuel when it has reached such a temperature 
that the admitted steam will be decomposed and hydrogen and 





61 


carbonic acid formed ; third, passing the gases through condensers 
F and purifiers G to take up impurities and condense the steam 
that might have escaped undecomposed ; fourth, separating the 
carbonic acid from the hydrogen by causing suitable chemicals, 
such as hydrate of lime, to absorb the carbonic acid and conduct- 
ing the hydrogen to one electrode of a gas battery or gas bat- 
teries K ; and fifth, producing oxygen or equivalent gas, mixture 
of gases or liquid, and conducting it to the other electrode of the 
above-mentioned gas battery or gas batteries. (Accepted Novem- 
ber 12, 1890). 

15,006. R. Kennedy, Kilmarnock. Converting 
Electrical Energy. (6d. 3 Figs.| September 23, 1890.—A 
closed magnetic circuit converter is wound according to this 
invention, with two primary windings F and G, and one secondary 
winding C D with translating devices therein, The conductor 
M supplies one pulsating current to the other primary winding G, 


a 
R =a 


[Fig 1 - 


























both currents returning by a common conductor R. In an open 
magnetic circuit converter of cylindrical form, the core is abundle 
of soft iron wires ; first primary coil is laid on, then another, and 
then the secondary thick wire coil. A B is one winding of the 
primary, Al B! is the other, C D is the secondary winding, 
wherein is produced the secondary alternating currents (Accepted 
November 12, 1890). 


MISCELLANEOUS. 


85. Chance Brothers and Co., Limited, and E. F. 
chance, West Smethwick, Stafford. Machinery for 
Rolling Glass. (Sd. 3 Figs.) January 15, 1890.—This in- 








vention relates to the combination witha pair of primary rolls a, b, 
by which the sheet of glassis formed with a pair of secondary rolls 
c, d, by which the sheet of glass is further operated upon and im- 
pressed when required with a pattern or design on one or both sides 
by one or both of the secondary rolls. An inclined platee receives 





the sheet of glass from the primary rolls, and conducts it to the 
secondary rolls, from which it passes on to another inclined plate 
e2, and is from thence conveyed to the annealing kiln. The posi- 
tion of the lower inclined plate e? is adjusted by means of hand 
levers f, f. (Accepted November 12, 1890). 


6208. D. Cameron, London. (N. Tilton, Savannah, 
Ga., U.S.A.) Riceand other Mills. [6d. 4 Figs.) April 
23, 1890.—The rice mill has two mortars B, B, each provided with 
a vertically reciprocating pestle C having alongitudinal bore and 
a lateral intersecting aperture. D, D are the stems by which the 
pestles are carried and on which they are adjustable by means of 
nuts b, The stems D, D, which work through the bottoms of the 
mortars, are connected below with sliding crossheads E, E, which 








are reciprocated up and down by connecting-rods F, F, worked 
by cranks G, G ona shaft H, that is rotated by a pulley I. The 
cranks G, G are set’ opposite to each other, so that as the one 
_ is moved up the other pestle is moved down. Each pestle 

as an externally surrounding flange d with a flat upper face 
which, as the pestle rises, takes up the rice from the bottom of 
the mortar, thus keeping the rice in motion so that the grains will 
clean one another and the rice will not pack with the pestle. 
(Accepted November 12, 1890). 


12,325. J. Jackson, London. Pressure and Vacuum 
Gauges. (sd. 8 Figs.) August 6, 1890.—A bracket B is secured 
within the casing A for supporting the measuring and indicating 
mechanism, C is the pointer, and D is the arbor or spindle 
carrying it, An arm ais pivotted at a1 to the bracket B, and is 
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coupled to the actuating part of the gauge. A cord bis attached 
at one end to the arm a, and is wound partially around, and 
attached at its other end to a pulley e fixed on the spindle D. E 
is the bent tube whereby the measurements are effected. The 
free end of this tube is coupled with a rod a2. The ends of a 


THE END OF THE FIFTIETH VOLUME, 





“hair” spring d are secured to the bracket B. When the free end 
of the tube E is raised by a therein, the lever a will be 
turned, and through the medium of the cord partially rotate the 
spindle D and pointer C, the cord being unwound from the spindle 
and the spring d uncoiled. On a diminution of pressure in the 
tube, the reaction of the spring d will effect the return movement 
of the pointer C through a corresponding angle. (Accepted 
November 12, 1890). 


13,574. B. H. Thwaite, Liverpool. Methods of and 
Apparatus for Produc Combustible Gases for 
Heating and Lighting ses. [lld. 12 Figs.) 
August 29, 1890,—Firegrates are provided in each pair of genera- 
tor chambers a and b, connected at the upper part by an aspira- 
tory tube O, and at the base by a valve and connections. The 
aspiratory tube aspires the air in an ascensional direction through 
the valve and under the grate, and combustion ensues with the 
production of carbonic oxide, which is drawn forward by the 
steam into the second chamber and flows descensionally through 
the incandescent fuel therein; the steam intermixed with- the 

















gases, in flowing through the incandescent flue, is split up 
by the well-known chemical reaction. The combined gases 
flow by means of an annular space d and through cooling 
tubes into the reversing valve f, and thence to the con- 
denser en route to the gasholder. This process proceeds 
until the fuel in the downward flow chamber becomes too reduced 
in temperature for chemical action to take place. When this 
occurs the gas, steam, and air valves are reversed and the air flows 
into the other chamber. In order to prevent an explosive mix- 
ture occurring under the grates a steam supply is directed there- 
under for a short period sufficient to displace the air and gas that 
may have accumulated. (Accepted November 12, 1890). 


13,842. H. J. Haddan, London. Reciprocating 
Wing Pumps. [6d. 10 Figs.) September 3, 1890.—In a wing 
ump, according to this invention, the pump chamber is divided 
in two or three spaces through two or three fixed divisions having 
two valves for suction m and 0, and two others for delivery p and 
q in combination with two or three wings 1 fixed in the axle of 





the pump, and adapted to be moved backwards and forwards in 
the chambers, whereby are constituted two or three spaces for 
suction, and two or three spaces for delivery alternating con- 
tinually. The suction spaces are in communication with each 
other, and the delivery spaces are also in communication through 
passages through the centre of the wings or in the casing of the 
pump or in both. (Accepted November 12, 1890). 


15,613. W. P. Thompson, Liverpool. (S. de Pretto, 
Schio, Italy.) Coupling and Uncou ling Shafts, Driv- 
ing Pulleys, &c. (6d. 5 Figs.] October 2, 1890.—A barrel D 
is fixed by a key on the axle M. The part E, having the shape of 
aplate, is fixed on the axle Nin the same manner. The friction 
clutch F is an elastic metal ring which is split at 21 and carries 
two idle rollers a, b, as well as twoappendices c,d. In its normal 
state the diameter of the exterior cylindrical surface of this ring 
is less than that of the barrel D ; but if, by means of a wedge in- 
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serted between the rollers a, b, a strain be produced, the ring 
opens sufficiently to allow of its external surface fitting exactly 
within the interior of the barrel D. The plate E has a projection 
k, which, inserting itself between the two appendices c, d of the 
clutch, obliges the latter to take part in the rotary motion of the 
shaft N. The sleeve R receives motion from the shaft by means 
of the feather 2, and has a wedge-shaped bolt e, which intervenes 
between the two rollers a, b, forcing the clutch F to open and 
close as the sleeve approaches or retires from the plate E. (Ac- 
cepted November 12, 1890). 


AND PATENT PRA 


UNITED STATES PATENTS OTIOE. 
Descriptions with illustrations of inventions patented in the 


United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may te 
consulted, gratis, at the cffices of ENamBarwe, 35 and 36, Bedford. 
street, Strand, 
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manufacturers of 


Portland Cement, 


As supplied to Government, Met. Board of Works, and 


Eddystone ht House. Sold under celebrated Nine 
Elms Brand. blished 1810. Medals: London, 1851 ; 
London, 1884. Offices : Vauxhall, London, S.E. 
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Portland Cement of the Best 


Quality, manufactured by F.O. BARRON & CO., 
9, St. rldecde Court, Poultry, E.C., and Falcon 
Cement Works, Rainham, Kent. 8350 


resses! Presses !! 
JOHN H. LADD & CO., 

QuEEN VICTORIA STREET, 
See Advertisement, page 28. 


116, 
E. Belliss & Co., 


G. LxpsaM StrEEt WORES, irm i 
SPECIALITIES :— B ng ham 

HIGH-OLASS MARINE ENGINES and BOILERS. 

eat for TORPEDO BOATS & LAUNCHES. 
‘AN ENGINES for fy. Draught and Ventilating. 

OIROULATING am d FEED Pumping Engines. 

=. COMPRESSORS (Patent), and TORPEDO 


MAOHINERY. 
ENGINES FOR DRIVING DYNAMOS DIRECT. 


W cedhouse and Rawson 


UNITED, LIMITED, 
88, Queen Victoria Street, London, E.0. 8298 

CASTINGS IN BRASS, GUN METAL, & COPPER. 
‘See Advert., page 13. 


Prices on application. 
(Srompton and Co., Limited, 
ELECTRIO LIGHT ENGINEERS, 
MANSION HOUSE BUILDINGS, E.C. 6812 
See Advertisement last week, page 52. 


e) chnson & Phillips, Telegraph 


and ELECTRIC LIGHT ENGINEERS 
14, Union Court, Old Broad Street, _ Works and 
Wharf at Charlton, S.E. 
Makers of Machinery, &c., for complete equipments of 
Cable Factories and Steamers. ectric Light Appa- 
ratus of all kinds. ‘‘Brockie-Pell” Arc Lamp. 87: 
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7 | Loughborough. See Advt., page 50. 


are prepared to Contract for 
Screw Steamers having speeds up to thirty miles an 
hour. Paddle Steamers with draughts of 6 inches or 
more. Machinery constructed for boats built abroad. 
“Zephyr” Spirit Launches. 8759 


G team Launch Engines, 


TRIPLE-EXPANSION, COMPOUND, and 
HIGH-PRESSURE. All sizes ready. 
COCHRAN AND CO. BIRKE 

See page 4. 


Launch, Yacht, or Tug Machi- 


NERY, High Femme, Compound, or Triple Ex- 
pansion ; also Hulls and Machinery supplied complete. 


Splendid Illustrated Catalogue, price 3s. 3551 








“VOSPER & CO., Engineers, &c., Broad St., Portsmouth. 





orrestt & Son, wyvennoz 
AND LONDON, 
SHIP, YACHT, LAUNCH, BOAT BUILDERS, and 
ENGINEERS. 
See Advertisement, page 25. 8023 
Rede path & Paris, Limehouse, 
London, E., Builders ot High- 
STEEL STEAM YACHTS AND LAUNCHES, 
STERN-WHEELERS, &c. 
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Prof. Holmes’ Patents. 
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Pulsometer Engineering Co. L?: 
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— AND BRASS FOUNDERS, BOW, LONDON, E. 
REDGING MACHINERY. 
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HUNTER’S PATENT FLOATING ORANE FOR 


DOCKS, &c. 
STEAM LAUNCH MACHINERY. 4955 


Boller Tubes, Iron, Steel, and 


HOMOGENEOUS. 
EDWIN LEWIS & SONS, WOLVERHAMPTON. 
London Office : 112, Fenchurch Street, E.C. 8824 
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Birmingham Wareh : 114, Row. 
See Illustrated Advt.,” oe 31. 8423 


[= and Steel Boiler Tubes, 


TELEGRAPH POLES, ARTESIAN WELL 
TUBES, OIL LINE PIPE. 
JAMES EADIE & SONS, CLYDESDALE i 7 
RUTHERGLEN, near GLASGO 
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J. & E. HALL, Lowrrsp, 
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Rey yal Indian Engineering 
COLLEGE, Coopers Hill, Staines.—The COURS. 
of STUDY is arranged to fit an Engineer for ey = 
ment in Europe, India, or the Colonies. About 
Students will be admitted in September, 1891. For 
Competition, the Secretary of State will offer TEN Ap- 
pointments in the Indian Public Works Department, 
and TWO in the Indian Telegra; <7 Department.—For 
particulars apply to the SECRETARY, at the —_. 





Civil Service Com- 
MISSION.—FORTHCOMING EXAMI- 

NATION.—ACCOUNTANT CLERK in the 
Director of Works Department of the Admiralty at 
the Outports (22-25), 14th JANUARY, 1891. Technical 
training and qualifications necessary. 

The date specified is the latest at which applications 
can be received. They must be made on Forms to be 
obtained, with particulars, from the SECRETARY, 
Civil Servi ice Commission, London, 8.W. W 510 


N °tice.—The Surveyors’ 


INSTITUTION (Incorporated by Royal 
Charter), 12, Great George Street, Westminster. 
Under the Provisions of the Charter of the Surv eyors’ 
Institution, the present ‘‘ PRACTICE” qualification 
for admission to membership WILL CEASE after the 
26th of AUGUST, 1891. Application for admission to 
the Fellowship without Examination must be made 
before the above date on Forms to be obtained of the 
Secretary. The a eligible, subject to the 
rules laid ddwn in the Bye-Laws, viz. :—Surveyors, 
whether connected with architecture, engineering, 
land, building or mining, land or estate agents, 
resident or otherwise. 
After the 26th of August, 1891, the admission to the 
several classes of Professional Membership will be by 
Examination. W 330 








Ix THE Hien Court or Justics.—CHANceRy DIvIsion. 
Mr. Justice Nortu, at Chambers. 
In the matter of the COMPANIES ACTS, 1862 to 
1890; and in thefmatter of the DANUBE TUG AND 
LIGHTER COMPANY, Limirsp, 


[the Creditors of the above- 


named Company are required on or before the 
23rd day of FEBRUARY, 1891, to send their names 
and addresses, and the particulars of their debts or 
claims, and the names and addresses of their Solicitors 
(if any) to Mr. Eomunp Hannay Watts (the voluntary 
liquidator of the said Company), of 2, Whittington 
Avenue, in the City of London, and if 80 required by 
notice in writing from the said liquidator are by their 
solicitors to come in and prove their said debts or 
claims at the Chambers of the Honourable Mr. Justicg 
Nortu, at the Royal Courts of Justice, Strand, 
London, at such time as shall be specified in such 
notice, or in default thereof they will be excluded 
from the benefit of any distribution made before such 
debts are proved. WEDNESDAY, the 11th MARCH, 
1891, at Twelve o’clock at Noon at the said Chambers 
is appointed for hearing and adjudicating upon the 
debts and claims. 

Dated this 22nd day of December, 1890. 
ALFR ED RAWLINSON, Chief Clerk. 
FLUX, SON & Co., 8, East India Avenue, ret 

Solicitors f for the said liquidator. WwW 561i 








TENDERS. 





ROYAL SIAMESE STATE RAILWAYS. 


NOTICE. 
It is hereby notified for general information that 


enders, in the Form of a 


Schedule of Rates for each class of work required, 
will shortly be invited for the CONSTRUCTION 
of the ROYAL SIAMESE STATE RAILWAYS from 
the capital of Bangkok to Bang-Pa-In, Ayuthia, Sara- 
buri, and Korat, 268 km. 

The Worke will be let out either in sections of from 
70 to 100 km. or given to a General Contractor. 

The Tenders will include all works and supplies 

for pleting the said railways, exclusive 
of the supply of permanent way and telegraph ma- 
terial, rolling stock, machinery, and furniture, which 
will be provided by the Royal Siamese Railway Ad- 
ministration, and delivered, when required, to the 
Contractors in the Depots at "Bangkok and Ayuthia, 

In every other inst the C 3 are ex- 
pected to supply themselves with all the necessary 
plant, such as tools, small railways for earth and other 
provisory transport, excavators, pumping and ramming 
machinery, &c., &. 

Those intending to tender are advised to personally 
examine the line and the plans, which may be seen 
from the 1st January, 1891, at the Office of the Royal 
Railway Department in Bangkok. 

The following figures represent approximately the 
amount of the principal werks to be tendered for :— 

Earthworks (stiff clay), 4,000,000 of cb. m. 

Cutting in hard limestone rock, 200,000 cb. m. 

Retaining Walls (rough rubble), 5000 cb. m. 

Masonry in abutments, va =~ cb, m. 

Timber for bridges, 8000 c 

Fourteen Stations with ol buildings, eleven of 
which are very small, &., &o. 

Gauge: 1435 m. =4 ft. 8} in. English. 

Weight of rails, 30 kg. per metre. 

Sleepers, teak or red wood (maideng) 250x15x29 

cm. =8 ft. X6 in. x8 in. English. 

The line runs for about 75 kilometres (km.) through 
the low alluvial plain of the Meinam, on an emban 
ment from 2 to 4 m. high, and is easily accessible by 
water, 

From km. 75 to 136 the railway is accessible by land 
and runs nearly level with the ground. 

From km. 136 to 180 the line is only accessible 
by pack animals (bullocks), and that only during the 
dry season (December to July. 

At km. 1386 the Hne outess into valleys along which 
it ascends to the table-land of Korat (300 m. above sea 
level, summit 394 m.) with gradients of 15 per mille, 
and curves of 180 m. radius through a splendid forest 
affording any quantity of wood, which may be cut for 
the construction free of e. 

At km. 180 the table-land is ascended, and from 
there to Korat the line is again without any difficulties, 
with el gradients and curves nearly level with the 
ground. 

As regards the climate it may be mentioned that in 
January the temperature in the mountains goes down 
to 60 deg. F. during night. 








Time of construction :—Two years from date of 
Agreement for 'g Bangkok Ayuthia section; 4-5 
years up to Kora‘ 

By Order of the Minister of Public Works. 
ETHG 


Director General of Railways. 


GREAT SOUTHERN AND WESTERN RAILWAY 
COMPANY, IRELAND. 


TO CONTRACTORS. 


The Directors of the Great Southern and Western 
Railway are prepared to receive 


[lenders for the Erection of 


STATION BUILDINGS, PLATFORM ROOFING, 





90 | &., at Cork. 


Plans can be seen, and Copy of Specification and 
Form of Tender obtained, at the Engineer’s Office, 
Cork, on and after Monday, the 22nd instant. 

A charge of Three Guineas will be made for the 
Specification and Form of — — will be 
returned on receipt of a bona fide Tender. 

Tenders, endorsed “Station Buildings at Cork,” 
must be delivered to the undersigned not later than 
Noon of Wednesday, 21st January, 1891. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

FRANCIS B. ORMSBY, Secretary. 

Kingubetige, pam, 16th es, is90. W477 


The re of the SHEFFIELD UNITED GAS- 
LIGHT COMPANY invite 


enders for the Construction 


and ERECTION of TWO PURIFIERS, each 
84 ft. by 19 ft., with Covers, and for the SUPPLY of 
the GIRDERS, COLUMNS, &c., to carry the same, for 
their —a Street Station. 

Forms of Tender, with Bills of Quantities, may be 
obtained, and Drawings may be seen, on and after 
Friday, the 12th hale, on application to the Com- 
pany’s Engineer, Mr. FuRrcuer W. STEVENSON. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

Sealed Tenders to be sent in addressed to the under- 
signed not later than Tuesday, 6th January, 1891, 
endorsed ‘‘ Tender for Purifiers.” 

HANBURY THOMAS, General Manager. 

Commercial Street, Sheffield, 

6th December, 1890. W 415 








APPOINTMENTS OPEN. 


[ine Societe Ingenieurs Civils 


de Belgique DESIRES to meet a CIVIL ENGI- 
NEER having many and important connections in 
industry for the Sale in the industrial district of 
London of a new system of transmission of great 
prospects for the future; patented in England, and 
applicable to general mechanics. Preference will be 
given to an agent speaking French.— Write to A. Z. 7, 
Agence Havas, Brussels. W 513 


gents Wanted,to push First- 


Ag class MACHINERY Ors commanding a large 
and successful sale. Liberal commission,—Address, 
BOX 22, Post Office, Liverpool. 8626 


SITUATIONS WANTED. 


tee) Works Manager, at 
present Manager of one of the largest steel 
works on the N.E. coast, will shortly be OPEN for 
another ENGAGEMENT.—Address, W 335, Offices of 
ENGINEERING. W 335 


M echanical Engineer Desires 

RE-ENGAGEMENT; large experience, 15 
years manager in Manchester, general engineering ; 
speciality, hydraulic work.—Address, W 489, Offices 
of ENGINEERING. W 489 


W anted, Engagement as As- 


SISTANT to Marine Surveyor; ten years’ 
rience in shipbuilding and naval architecture, — 
dress, W 515, Offices of ENGINEERING. W 515 


Re -Engagement Wanted by 
Young German Engineer (26); certificated of 
high tech school, educated at an 
pon hong ith 3} years’ experience ‘in ironworks ; 
specialist in the Martin process; advertiser speaks 
several languages. — Address, J. N. 5413, care of 
RvupoLF Mossg, Berlin, S.W. W #14 


Foreman of Cement Works; 
can write and speak Spanish. Good selerence. 
Apply, CHARLESWORTH, Cuxton Road, Btrood, 



































BOROUGH OF READING. 


AFPOINTMENT OF BOROUGH ENGINEER AND 
SURVEYOR. 


The Council of this Bo Borough intend to 
Al ppoint a Fit Person as 
BOROUGH ENGINEER and SURVEYOR, 
who will be required to devote the whole of his time 
to the service of the Corporation. The gentl to 





PARTNERSHIPS, 


eatley Kirk, Price, and 

GOULTY (Established 1850), MECHANICAL 

and ELECTRICAL VALUERS, AUCTIONEERS, and 

ARBITRATORS, Albert Chambers, Albert Sq., Man- 

chester; and 52, Queen Victoria Street, London, E.C. 
Telegraphic Addresses : 

Manchester Office, Inpicator. London Office, Inprczs. 








be appointed must have had previous experience as an 
Engineer and Surveyor on public works, including 
works of drainage and sewerage, and sewage disposal, 
and of the duties of a Surveyor to a Municipal Cor- 
poration which possesses estates and public buildings, 
and to an Urban Sanitary Authority. 

The salary will be £400 per annum, and the Council 
will provide Offices and a Staff of Assistants. 

mar stating age and previous experience, 
accompanied by recent testimonials (not exceeding six 
in number), and endorsed ‘‘ Borough Engineer and 
Surveyor,” must be sent so as to be delivered to me 
not later than Saturday, 17th January next. 

ENRY DAY, Town Clerk. 
Town Hall, Reading, 18th December, 1890. W 499 





BOROUGH OF BURTON-UPON-TRENT. 
SURVEYOR’S ASSISTANT. 


W anted, a Competent Person 


to act as an ASSISTANT in the Office of the 
Borough Engineer and Surveyor, to devote the whole 
of his time to the service of the Town Council. The 
pee appointed must be an accurate Surveyor and 
veller and have had experience in sewerage works ; 
also thoroughly efficient in the preparation of archi- 
tectural and working drawings, details, quantities, 
&c., and he will be required generally to assist in the 
Borough Surveyor’s Department and to be under his 
direction. 

The salary will be at the rate of £150 per annum, 
and the appointment will be subject to termination on 
either side by one month’s notice ending at any time. 

Written wt me mae with not more than three 
recent original testimonials, stating age, qualification, 
and present and previous occupation, to be delivered 
to me before Twelve o'clock at Noon on Wednesday, 
the 14th day of January next, endorsed ‘‘ Assistant 
Surveyor.” 

Any one who directly or indirectly canvasses any 
Member of the Council will be a 


Dated this 18th =t of December, 1890. 501 
. N. WHITEH EAD, Town cine 

W anted, a Man of good 

cial and hanical experience for 


the Regieuion Departmentof a Merchant’s Business. 
— full particulars of experience and salary ex- 

, also age.—Address, W 508, Offices + En- 
crmmanine. 508 


(Corresponding Clerk (Short- 


hand) WANTED, ond must be smart calculator 
and. well educated ; high as to character, 
&c., will be required. _ Apel by letter only in first 
instance, to Mr. JOHN CKSON, Contractor, 17, 
Victoria’ Street, Westminster, S.W., giving full 
ticulars of present employment, age, and lary 
expected, &c W 506 


Wanted, a Cost Clerk for a 


Firm of Engineers and Iron Merchants in 
London ; must be a good writer, quick and accurate 
at figures, and with a fair ee of mechanical 
drawing. State experience, age, and salary expected. 
—Address, W 507, Offices of ENGINEERING. W 507 


Epgineer Required, at St. 


George’s Workhouse, in the Fulham Road, 
West Brompton. Remuneration, £130 per annum. 
Candidates must be between 25 and 35 years of age, 
and 1 engineering in all its 
branches.—Apply ‘by letter to the MASTER of the 
Workhouse, before the 8th proximo, enclosing copies 
of not less than three testimonials. No one need 
apply with less than twelve months’ character. W 504 


anted,Several Good Engine 





























FITTERS and TURNERS.—FIELD + ona 
PLATT, Gloucester. 


artnerships.—Gentlemen 
ractical engineers) desirous of entering esta- 

blished Engineering coneerns, are invited to commu- 
nicate with the undersigned, who have 


MANUFACTURING LAND AT GATESHEAD-UPON- 


TYNE. 
‘Valuable Leasehold Land at 


Gateshead, the Property of Messrs. Hawks, 
Crawsuay & Soxs, is now FOR SALE. ‘The Land 
covers about 30 acres and is admirably adapted for 
engineering and other manufacturing purposes, in- 
cluding the erection of workmen’s houses, &c. It has 
access to the railway and river, and has a splendid 
quay. The Land is held on Lease from the Eccle- 
siastical Commissioners and the Corporation of New- 
castle-upon-Tyne, and will be sold either as a whole or 
in lots to suit purchasers.—Full particulars may be 
obtained from Messrs. Cayton & Gisson, Solicitors, 
Sandhill, Newcastle-upon-Tyne ; Messrs. STANTON and 
ATKINSON, Solicitors, Grainger Street West, Newcastle- 
upon-Tyne ; or from Messrs. MONKHOUSE, Gopparp and 
Co., Chartered Aceountants, St. Nicholas Chambers, 
N Newoastle-upon- Tyne. 8758 


fe Sale, a New Marine 


BOILER, just finished, built to Lloyds, 11 ft. 
9 in. diameter by 8 ft. 9 in. long, three furnaces, 








er ressure 76 lb.—For price and particulars 
apply to HALL, RUSSELL & CO., Aberdeen. W 502 
n Sale, Horizontal Com- 


POUND CONDENSING ENGINE, 350 I. HP.; 
cylinders, 19} in. 7 34 in. ; stroke, 48 in. ; Wheelock 
Corliss gear on both cylinders ; fly drum, 17 ft. diam., 
groeved for fourteen 1} in. ropes. First-class finish 
throughout ; perfectly new.—Full particulars on appli- 
cation to Messrs. TURNBULL, GRANT & CO., ape 
Canal Basin Foundry, Glasgow. Ww 4 


(Komp pound Condensing Paddle 


ENGINES for SALE ; two sets with cylinders 
10 in. and 20 in. diameter, 24 in. stroke, complete with 
boilers, &c.—For price, &c., opPly to ALEX. WILSON 

and Vauxhall Ironwor Wandsworth Road, 
London, 8.W. W 179 


Byrne: Stothert & Co., 69, 


Bute Docks, Cardiff, Coal, Iron, Metal, and Ma. 
chinery Merchants ; dealers in all kinds of new and old 
material. Telegrams and cables—‘‘ Energy,” — 


100™ Machine Tools,comprising 

_. Planers, Shapers, Slotters, 
&e., READY TOR D VERY.—For Detailed List 
apply, SCOTT DROs Halifax, 8043 


Ready y for Delivery, One New 


12 in. centre Self-acting Sliding, Surfacing, and 
Screw-cutting Gap Lathe,18 ft. bed; One 9 in. ditto, 12 ft. 
bed ; One New 4 ft. 6in. Radial Drilling Machine ; and 
One New Single-speed Drilling Machine to admit 20in. 
diam. ; also for Sale, One Second-hand Double-geared 
Pillar Drill to admit 42 in. diam.—GEO. BOOTH and 
CO., Tool Makers, Halifax. V 789 

















bona 
fide establishments open to admit such. References 
are given and required.—WHEATLEY KIRK, PRIOE, 
and GOULTY, 62, Queen Victoria Street, London, E.©C., 
and Albert Square, Manchester. 


Engineering Firms of Good 
REPUTE, open to admit partners or desirous 
of eelling outright, are uested to communicate 
with the undersigned, who have numbers of cliente 
open for such.— WHEATLEY KIRK, PRIOE, and 
GOULTY, 52, Queen Victoria Street, London, E.0., and 
Albert Square, Manchester. 8348 











WANTED, &c. 


T° Machine Tool Makers.— 


An Important Continental Firm, with first-class 
references, wish to PURCHASE direct, for export, 
LATHES suitable for use in small engineering shops. 
—Send catalogues and list of discounts to W 505, 
Offices of ENGINEERING. W 505 


anted, ‘“ Electric Illumina- 


TION,” Vol. I., by James Drepas.—State 
price to W 500, Offices of ENGINEERING. W 500 


anted, a 20 HP. Hori- 


ZONTAL ENGINE, New or quite equal to 
New.—Write, with full particulars and price, = BOX 
59, Post Office, Birmingham. W 476 


anted, a Second-hand 


WAGON TURNING TABLE, not less than 
11 ft. in diameter.—Give full particulars and price to 
WAGON, care of W. Portrous & Co., Glasgow. W503 


Gilent Fan Wanted, to blow 


fine brass drillings ; must be silent.—KNIGHTS 
and COTTRELL, 9 and 10, St. Bride’s i, So 

















Street, London. 











FOR SALE. 
Fo Sale, Two Second-hand 
SIDE TANK LOCOMOTIVES, in d condition 


and repair, suitable for contractors, colliery, or light 
railway work ; first-class makers, —Full particulars on 
application to ENGINEER, 2, Hamilton a, Bir- 
kenhead. 324 


ive New 20 HP. ao 


LOCO. BOILERS, 100 lb. working pressure, first- 
class English makers, FOR SALE, a bargain ; suitable 
for either wood or inferior fuel.—Price and particulars, 
THOMAS YOUNG, Engineer, 27, St. Vincent Place, 
Glasgow. W 461 


Kr Sale, on Hire Purchase. 


—MAOHINERY of every pet ey oy: get on 
deferred payments or for cash. 

and CO., 12, Great St. Thomas Apostle, “— E.C. 
New and Second-hand. Write for Circular. 

Stock, including Lathes (all sizes), Drilling ‘Machines, 
Saw Benches, Band Saws, &c., &c. 8735 


es Sale, by Exors., to close 


an Estate, 36 in. cylinder ROTARY ENGINE; 
10 ft. stroke in the cylinder, 9 ft. at the cranks, two 
cranks ; two heavy fly-wheels, 22 ft. diam. ; eccentric 
motion’; very strong and in good order ; suitable for 
stamping or pumping. 
Also TWO 25 in. “cylinder ROTARY ENGINES ; 
double-expansion gear, eccentric motion, 22 ft. fly- 


wheels. 
Ake Powerful STEAM CAPSTAN, 














Apply, Mr. R H. 
Austell, Cornwall. 


Ready for Delivery, Lathes, 


Screw-cutting : 7} in., 8 ft.; Sin., 8 ft. ; 8hin., 
12 ft. ; 10in., 18ft. ; Drilling Machines: Vertical, 23 in., 
22in., 18in., 17 in., 15 in., 13 in., 12 in. jibs; Bench iy 
12in., 11 in., 94 in., 8} in., Tin., “eage 6 in. jibs ; Plan- 
ing Machine, 6 ft. ‘by 3 ft. by 2 ft. 8 in. -, and other 
Machine Tools. Steam Engines. Pumps. Hammers 
and Steam Traps. Also a few Second-hand Tools.— 
WIN J. OXLEY, 43, Port Street, rom: 


Manchester. 
oilers! Boilers !! Boilers !!! 


100 FOR SALE or HIRE of every description. 
Repairs attended to by practical men only. Engines, 
Shafting, Riggers, Brackets, Plummer Blocks, and 
Machinery on view, for SALE cheap,—F. BONE, os 
Lane, Borough, S.E. 


r, & W. MacLellan, Ltd, 


eg iy acquired from the North British Rail- 
the GOODS and PASSENGER PADDLE 
STRAMERS, which maintained the crossferry service 
between Burntisland and Leith prior to the opening 
of the Forth Bridge, are now prepared to RECEIVE 
OFFERS for the following, viz.:— 
P.S.'‘*MIDLOTHIAN;” gross tonnage, 920 tons, 
built by Ramage & Ferguson, Leith, 1881. 
P.S. ‘KINLOCH ;” gross tonnage, 680 tons, built 
by A. & J. Inglis, Glasgow. 
P.S. ‘*BALBIRNIE ;” gross tonnage 533 tons, built 
by H. Morton & Co., Leit 
P.S. “THANE OF FIFE” and P.S. “AULD 
REEKIE” (sister ships); gross tonnage, 170 tons. 
Saloon Steamers for passengers only, built by Thames 
Shipbuilders. 
GOODS HAULAGE MACHINERY and PLATFORM 
for conveying wagons on and off steamers at all states 
of the tide. 
Further printed particul 
ean be obtained from 
eee 4 McEACHARN & CO., 
5&7, Fenchurch St., London, E, “3 or 
P. & W. MACLELLAN, Ltd., W 25 
129, Trong Glasgow. 


aunch Engines for Sale.— 
The following High-Pressure Launch Engines 
are in hand, and could be delivered on short notice :-— 
SiNgLR-CYLINDER ENGINES— 
in, vr in. stroke 








and i tion order 
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The cites a inant ail. Beeneedd ev htintintts 


COMPOUND SURFACE-CONDENSING ENGINES, 
suitable for Launches, Yachts, Trawlers, Tugs, 
Lighters, or & essels. 

6 in. and 12 in. diameter, 7 in. stroke 
» ae 14 ” ” 
10 20 ” 12 ” 
11 4 22 ae i 


bovwasan 


Roggan 


” 
and 
Wilson’s Patent Circular Balanced and e- 
Slide Valves, and the larger one is also fitted wast 
eS Valve Gear. 





WILLIAMS, C.E., ote, = 


rare A deneeth ALEX. WILAON & 00., i Raginany, Ve eis 
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Entries of New and 

Sooent ‘hand ENGINES, ENGI- 

TOOLS, &c. ; cash or hire- 

_ See pines Co.’s Tool and Machinery 

Rector, free by post, 3d.—BRITANNIA CO., vo 
chester. 


[lo Buyers of Technical Books. 


—Our “ener of Books on Mechanical 
Subjects, with Tables of Contents, is NOW READY ; 
price 6d., post free.—BRITANNIA CO., » Colchester. 


Peckett & Sons, Locomotive 


ENGINE BUILDERS, BRISTOL. 











Locomotives of Various Sizes for Collieries, Iron- 
works, Docks, &c., always in Stock, Ready for Imme- 
diate Delivery. 

Photographs, Prices and Specifications on —. 
cation. 


95 HP. Portable Steam En- 


GINE, High- a, New, FOR SALE. Also 
Second-hand PORTABLE ENGINES, 5,7, 8, and 9 HP. 
BARROWS & CO., Engineers, Banb’ ury. 8580 


Metre Gauge Locomotive 


TANK basin 14 in. by 20 in., six wheels 
coupled ; could be prom: stly completed ; can be made 
8 ft. 6 in. gauge if desired. — Apply, R. and W. 
HAWTHORN, LESLIE & CO., Limited Newoastle-on- 
Tyne. V 693 


ocomotive Tank Engines 
oe in stock or progress.—HUDSWELL, 
CLARKE & CO., Railway Foundry, Leeds, Sole 
Makers of RODGERS’ PATENT WROUGHT: —_ 
PULLEYS. See Illus. Advt., page 50. 


[lank Locomotives, 4 or 6 


— coupled. § cation and workman- 
ae to Main Line En; ey ply to R. & W. 
ORN, 


LESLIE & CO. eors, New- 

castle-on- Tyne. See Advt., page ne 8347 
j ocomotive Tank Engines for 
Main Line Traffic, Short ebro A ig Con- 
tractors, Iron Works, Manuf &c., from a 
superior ———_ —< to thelr aabelen Railway 
Engines, and specially adap _ to sharp curves and 
heavy ag LACK, HA aleage be nee ~ notice 
from Messrs. B RN & CO., Loco- 
motive, Marine, and Blationasy Eorine Worke, Gates- 
head-on-Tyne. 1524 























PUBLICATIONS. 


Now Reapy, 212 pp., bound in leather, price 1s.; with 
gilt edges and pocket, 1s. 6d., post free. 


he Practical Engineer 
POCKET-BOOK and DIARY for 1891. 
THE TECHNICAL PUBLISHING CO., LTD., 
6, Victoria Approach, Manchester ; and 1, Paternoster 
Buildings, London ; and all Booksellers. W 420 


Post Free 7d. 
A. Summary of the New 
W. LLOYD WISE 


, 1888. 
(of Tanase Inn nels, London), Fellow of the In- 
stitute of Patent nts, M. Inst. M.E., M. Iron and 
Steel Inst., Assoc. Inst. O.E., Assoc. Inst. N.A. 
Hepeinted ‘trom ENGIneErine. 
London : Offices of a 7 & 36, Bedford 
Street, Strand, W 8768 


A Guide to Patent Law and 

REGISTRATION. Price Threepence.—HORN 
AND SON, British and Foreign Patent Offices, next to 
Someaset House, 161, Strand, London. 8481 

















MISCELLANEOUS. 


MARINE BOILERS. 
See Advertisement December 5, page 34. 


Lindsay Bi Burnet and Co., 


GLASGOW. 
pam... "he Burnet,” Guasaow. 
Boiler Plates Flanged for the Trade. 7801 


m. Murdoch and Co. 


72, ROBERTSON — ns 
PATENTBES AND MAEERS 0) 7497 


Marine Engine Governors. 











ohn Norman, 
ey re Millwright, Boiler Maker, 
cease | eer & Licensed Valuer of Machin 
1814, St. Vincent Street, Glasgow. 6 
Plans and Specifications made out as required. 


Dedvell & Hogg, MM. Inst. 


C.E., MM.C.S.C.E., Civil Engineers, Room 52, 
Imperial Building, Montreal. Correspondence solicited 
with Companies and Capitalists interested in Canadian 
Railways and other Public Works, built or projected. 
arene by permission, to Mr. ALEXANDER SIEMENS, 
M E., and Sir BenJaMIN Baker, K.C.M.G. W 392 

Registered Cable Address - ‘‘ Dogg, Montreal.” 


Duplex Pumps. 
Tra RIL 
ROCK LS. 8739 
WM. BOBY, 16, Union court. LONDON, E.O. 


john Cochrane, Engineer, 


ARRHEAD, N.B. 
EN 


TEAM PUMPS, &c., in this Paper every 
Fortnight. Catalogues, &c., on application. 7629 


r. J. H. Rimbault, Engraver 


to ‘‘ Engineering,” “Tron,” ‘The Shippin 
World,” &c., 30, Maiden Lane Covent Garden, W c 
Private orders promptly executed. 


508 
Frrank Powell, A.M.I.C.E., 


etiediaae for Locos., Bridges, 

Rolling Stock, Steel Rails, Blooms, Billets, &c. Patentes 
Exhaust Tram and Torpedo Boiler. 

Twenty years on N. Z, and other Government Work. 

















JUST ISSUED. 


Royal 8vo, bound in cloth, profusely Illustrated, Price £1 11s, 6d. (Inland postage 9d.) 


METALLURGY 
SILVER, GOLD, AND MERCURY 


IN THE 


UNITED STATES. 


VOL. Il. GOLD AND MERCURY. 


Showing the latest practice pursued in American Metallurgical Establishments. 


By THOS. EGLESTON, LL.D., 


Professor in School of Mines, Columbia College, New York. 





** ENGINEERING SERIES.” 
Demy Quarto, Price 30s., cloth, with 900 pp. and about 1500 Figures. 


ELECTRIC ILLUMINATION: Vol. IL 


By JAMES DREDGE, Dr. M. F. O’REILLY, and H. VIVAREZ. 
Edited by JAMES DREDGE. 


This Volume contains : I. Electrical Measurement. II. Photometry. III. Dynamo- 
meters. IV. Recent Dynamos and Lamps. (Partly compiled from ENGINEERING.) With 
an APPENDIX compiled by W. LLOYD WISE, Member of Council of the Institute of 
Patent Agents, containing Profusely Illustrated Abstracts of Specifitations of all Patents 
granted in this country from January, 1873, to June, 1882, and having reference to Elec- 
trical matters. 

Vou. I. 1s our or PRINT. 





‘ENGINEERING SERIES.” 


In Two Volumes, Half Morocco, Price £3, Imperial 4to. Illustrated by 176 Plates and 


295 Engravings in the Text. 


RECENT PRACTICE IN MARINE 
ENGINEERING. 


By WILLIAM H. MAW. 


Comprises descriptions of all the leading types of Marine Engines constructed during the 
past ten years, Som with illustrated accounts of other Machinery, such as Dredging 
Plant, Engines for Rope and Chain Haulage, &c. 


THE FORTH BRIDGE. 


By W. WESTHOFEN. 
( Reprinted from ENGINEERING. ) 


Consists of seventy-two pages royal 4to, and is illustrated by nineteen Plates, and 
157 Figures in the text. 
Printed throughout on special nn -paper, and bound in cloth, gilt lettered, price 
FIVE SHILLINGS. 


(Inland postage, 6d. Weight of book, 2lb. 80z. Foreign and Colonial Postage accordingly.) 


(Partially reprinted from ENGINEERING.) 








Price 12s. 6d., Royal 8vo, bound in cloth, with numerous Illustrations. 


SUBMARINE MINING, 


By Lieut.-Colonel BUCKNILL, R.E. 





With numerous Plates and other Illustrations, Crown 4to, bound in cloth, 
Price 5s. 


A TREATISE upon CABLE or ROPE TRACTION 


As applied to the working of Street and other Railways. 
Revised and Enlarged from ENGINEERING. 


By J. BUCKNALL SMITH, C.E. 





OFFICES OF “ENGINEERING,” 





385 & 36, BEDFORD STREET, STRAND, W.C. 


Polytechnic School of Engi- 


NEERING, 309, REGENT STREET, W. 

Director : Henry SPOONER, A.M.1.O.E., MLME, 
F.G.S. Lecturers: Messrs. BUTLER Siru, B. A,, B.Sc,; 
W. Hresert, A.1.E.E., F.1.C., F.C.S.; C. MitcnEut : 
AvzEy WarD; E. LITT ; w. Frew; and J. Roesrs. 

= Mechanical, Electrical, and Colonial Engi- 
neering. There are afew Vacancies. The next TERM 
COMMENCES 14th JANUARY. 


Full Prospectus of the SECRETARY. W 495 


[the Martignoni Patent Dise 


CUTTING TOOLS 
for Lathes, Planing, Slotting, and Shaping Machines. 

RBMARKABLE Succsss of this Novelty. 

Irs Many ADVANTAGES instantly recognised by all 

Engineers. 

ORDERS ALREADY RECEIVED from the leading ~_ 
neers, Railway Companies, Electricians, and 
chinists throughout Great Britain. 

ACTIVE SOLE AGENTS WANTED Spe in 
every manufacturing centre at home and abroad ; 
applicants must have first-class established con- 
nections and undertake a definite minimum sale. 

Terms on application to Proprietors, W 512 
THE MACHINERY & HARDWARE eer are LtD., 

147, Queen Victoria Street, London, E.C 


Drawings, Plans, Estimates, 


&c., of all kinds of Mechanical and General 
Engineering, executed with accuracy and despatch on 
moderate terms by C. HOLLANDER, Consulting 
Engineer, 9, The Crescent, York. 8778 











io Patent Agents.—South- 


ampton Buildings. — Attractive Suites of 
OFFICES, on the ground and first floors, facing the 
Patent Office. Rent moderate. — Apply to Mr. 
THOMAS CLARKE, 63, Chancery Lane, W.C. W 191 


Bolers! Boilers!! Boilers !!! 


The Largest Stock in London of Cornish 

or Vertical Bollers for Sale or Hire, from 2 to 30 horse- 
wer.—F. BONE, South London Boiler Works, Long 
a Borough, Boilers repaired by practical — 


Boers, all kinds and sizes: 


Vertical x Tube, Multitubular, Portable, Cornish, 
Lancashire, and “‘ Field” Tube. —THE 
CRANK & IRON CO., Lrv., Grantham. 


A saquith's Patent Radial 


DRILLING MACHINES ; pr by any 
machine made. All sizes in stock from 8 ft. to 4 ft. 
9 in. oa as supplied to all the Government dock- 

rincipal = = Great Britain. 

ae should see this be other. 
Various tools in stock he +4 delive: 

W. ASQUITH, Highroad Well Works, H lax. 8746 


shaw’s Wrought-iron Pul- 
Pe g 








E GRANTHAM 
8675 








YS, as used in Government en 
are the strongest, cheay , and best in the market. 
Quick delivery given. ustrated price list, con 
ing rules - transmission of power hay delta, 
ropes, and shafts, free.—J. Gs & SONS, 
Engineers, Batley, Yorkshire. 8640 





the Midland Ry. C Carriage 
AND WAGON COMP. 
Manufacturers of RAILWAY CARRIAGES, TRAM- 
OARS, WAGONS, and RAILWAY IRONWORK of 
every ‘description. bi built for Cash, —— 
Payment, or Hire. E. JACKSON, Seore 
et Offices: MipLAND WORKS, BIRMINGHAM. 
| pe my Works: Anssy Works, SHREWSBURY. 5667 
on Offices: Surro.x Hoyss Lavaasces Pourtysy Hi. 


BR. Y. Pickering & Co., Ltd., 


Manufacturers 0 
All classes of RAILWAY WAGONS, including Oil and 
Acid Tank Wagons. 
All classes of Railway Wagon Mountings. 
Do. do. do. Wheelsand Axles, with 
Wheel Bosses, either of Cast or Hydraulic Forged Iron. 
Wagons supplied for cash, on purchase- Tease - 
simple hire. 
ef Offices and Works - Wishaw, near a. 
Branch W Works - Tne =. _ Airdrie, 1 near Glasgow 


([IheAshbury yRailway Carriage 


AND IRON P bas ¢ 
Openshaw, Manchester, 

Manufacturers of eve: nm of 
RAILWAY OARRIAGES D WA NS, TRAM- 
WAY OARS, RAILWAY IRONWORK, 
and Wagon Wheel Axles, Iron Roofing, Girders, 
Turntables, Water Columns, Water Pumps, 
Travelling aud Fixed Oranes, Switches, —_ 

. Wagons built for Cash, or for defe 
pavment.—London Office : 5, Westminster eee 


[the Metro »politan Railway 
, 


CARRIAGE & ae COMPANY om 
Saltley Works, Birmingham, Successors to Messrs. 
JosarH Wrieut and Sons, Manufacturers of Railway 
Ca: Tramway Cars, Wagons, and Railway 
Ironwork of every descri; —. 

RAILWAY CARRIAGES and WAGONS built for 
CASH, or UPON DEFERRED PAYMENTS EX- 
TENDING over a SERIES of YEARS. 

A large number of COAL, EFRONSTONE, BAL- 
LAST, and other WAGONS to be LET on HIRE. 

Manufactory and Chief Office—Sautuzy Worzs, 
BimMINGHAM, 

Branch Wagon Worke—Gruat Eastern Ratway, 
PursrBoRouGH. 600 


OILERS, PATENT and ORDINARY. 
OILERS, STEEL and IRON. 
OILERS, of all Sorts and Sizes, 


At Reasonable Prices. 


Apply W. H. WOOD & CO., 


(EstaBLisHeD 1879.) 


Cradley Boiler Wks., Oradley Heath, Staffs. 


Within a short delenes of Birmingham. 


For Continuation of Small 
Advertisements see Pages 4 
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PATHNT 


SPHINCTER GRIP 


Flexible Indiarubber Armoured Hose. 
Durability of Steel with Flexibility of Indiarubber 
Warranted and Guaranteed. 
PRACTICALLY INDESTRUCTIBLE. 

For Water, Steam, Gas, Air Suction, Hydraulic, &. 
Made to withstand internal or extern pressures up 
to 5 tons on square inch. 
Beware of worthless imitations. 


INFRINGEMENTS WILL BE PROMPTLY PROSECUTED. 


American 
Exhibition, 
Lond., 1887, 





Eclipses all Hoses. Price Lists on application. 
Sphincter Grip Armoured Hose Co., ltd, 


Offices : 9, MOORFIELDS, LONDON, 'E. C. 


The Stockton Forge 


(Owwens : Tox Exoivereine Surety Co., Lrp.) 
BRIDGE BUILDERS, 
IRON FOUNDERS, 
MAKERS OF FORGINGS 
And GENERAL ENGINEERS, 


Stockton-on-Tees. 


See Advt., page 14, in last week’s issue. 8331 
London Agent: S. C. SHEWELL, 
Suffolk House, Laurence Pountney Hill, E.C. 


TUCK’S GENUINE 
PACKINGS. 


For Detailed Advertisement, see Page 71 of 
last and next issues. 8806 


116, CANNON ST., LONDON. 
MECHANICAL MODELS. 


Quadruple Expansion Model Engine built 
for Messrs. Denny & Co., Dumbarton. 
AWARDED THE COLD MEDAL, PARIS EXHIBITION 


DAVID CARLAW, Ropework Lane, Glasgow 





























Conveyors & Elevators 


—— AND ——- 


AUTOMATIC 


DRYING, GRINDING, 
SIFTING, AND MIXING 
MAOHINES. 

Employers of Labour who require 
Breweries and Distilleries, 

Factories and Mills, 
Docks and Wharves, 
Mines and Maltings, 
Gas Works, 
Stokeholds and Retorts, 
Stores and Granaries, 


Warehouses, 
OR 


_ MECHANICAL 
SMOKELESS STOKERS, 


Should write for particulars to the 


» CONVEYOR CO. « 


i, Metal Exchange Buildings, 


EZ ONDOWN, EZ. C. 
, 8376 


CONVEYORS ano 
ELEVATORS For 











Efficient, Keep cool. 


SCIENTIFIO IN DESIGN. 


J.G. STATTER & CO., Lid. 
ALLIANGE DYNAMOS AND MOTORS. 


EQUALLED BY FEW. EXCELLED BY NONE. 
Run silently. Are perfectly balanced. 


DO NOT SPARE. 
MADE OF THE VERY BEST MATERIALS BY SPECIAL MACHINERY. 








The following sizes are kept in stock (if possible) ready for immediate delivery. 
Code Word. | Output in Watts. [E.M.F. in volts. = ~a — 
Dub 1.080 60 18 1800 21 
Deccan 2.400 60 40 1300 36 
Dodge 5.000 110 454 1300 54 
Dee 6.600 110 60 1250 72 
Defiance 10.000 110 91 1100 90 
Deichen 13.200 110 120 1050 110 
Docking 20.000 110 182 1000 142 
Damage 25.400 110 240 950 170 


























Delivery Free 


est Drayton. 


The Machines are Compound Wound, and are provided with a suitable Driving Pulley. 

Foundation Rails and Packing extra. 

@= A FULL SPECIFICATION AND DIMENSIONED TRACING SENT FREE ON APPLICATION. 
For larger sizes and other Voltages see our DYNAMO LIST, Page 6. 


ALLIANCE ENGINEERING WORKS, WEST DRAYTON 


NBDAR LONDON. 
London Offices: Prince’s Mansions, 68, Victoria 8t., Westminster. 


Address Correspondence to WORKS, 








Pioneers of the Asbestos Trade. 


UNITED ASBESTOS 


COMPANY, LIMITED, 


DOCK HOUSE, 


BILLITER STREET, LONDON, E.C. 











ERRO-PRUSSIATE COPIES 
AND TRACINGS 9 MADE BY «0 


The Designing 
and Tracing Office, 

1&2, Poultry, 

Cheapside, E.C. 








Steam Launches, Yachts & Barges 


6 and 12 x8 
4and 8 x6 


8 and 16 x12 
7 and 14 x 103 


COMPOUND ENGINES READY. 


13 and 26 x18 
10 and 20 x14 


COCHRAN & co., 


Bin BEN HEAD. 











8 x0 
44 x 6 


9 x10 
6 x 8 


10 x 12 
64 x 8 


HIGH-PRESSURE ENGINES READY. 


12 x 15 
i «9 





PATENT AGENTS. 


: PATENTS. 
Alison Bros., Patent Agents 


AND MECHANICAL DRAUGHTSMEN, 
52, Chancery Lane, Holborn, London, W.C. British, 
Colonial, and Foreign Patents obtained. Searches 
made. Designs and Trade Marks registered. 8353 


EK. P. hicamine & Son 


(Fels. Inst. Patent Agents), 

19, SOUTHAMPTON BUILDINGS, LONDON, w.co. 
TELEGRAPHIC ADDRESS: ‘‘ EPA NDON 

BRITISH and FOREIGN PATENTS OBTAINED and 

DESIGNS and TRADE MARKS REGISTERED at 

most moderate charges. Established 1874. 685 


rewer and Son, 
PATENT AGENTS, 

ESTABLISHED 1844. 
CHANOERY LANE, 











8811 
33, LONDON. 


Patents. —A. C. Chapman, 


M.I.M.E., 3, St. Nicholas’ Buildings, Newcastle- 
on-Tyne, Consulting Engineer and Patent Agent, 
UNDERTAKES all PATENT BUSINESS, Full in- 
formation and terms on application. 8553 


Y | Yo Inventors. — Harris and 
MILLS, Patent Agents, 23, Southampton Build- 
ings, London, W.C., Established 1866, UNDERTAKE 
all BUSINESS connected with patents in the United 
Kingdom, theColonies, andall foreign countries. NINE 
MONTHS’ PROTECTION £4 4s, Attendance in the pro- 
vinces at moderate charges. A Chart of 187 Mechanical 
Motions, with description of each, post free, 1s. 8736 


Mr: P. Jensen, M.I.M.E., 
F.LP.A., of twenty- an years’ experience “4 
British, Colonial, and —— Patents, Trade Marks, 
and Designs. Full e rticulars on application. —Office 
for Patents, JENS & SON, 77, Chancery Lane, 
London, W.O. 8652 


FOR SOLICITORS ONLY. 


atent Agents, 


A. KUHNT anv R. DEISSLER, 
GERMANY, BERLIN, O. 

















Telegram Address, ‘‘Rotnevni, London.” Telephone 
No. 2791 


0. ° 

Phillips and Leigh (Henry 
HartnerTon Leiau, Assoc. M.1.C.E., Fel. In. P.A.), 

22, Southampton Buildings, Chance ‘Lane, London, 
Ww. C. Immediate Protection obtained for Inventions, 
Trade Marks and Designs in all Countries. 8622 


[ihe New Patent Law.—To 


Inventors. GENERAL PATENT OFFICE. 
Established 1880. G. F. REDFERN & CO., 4, South 
Street, Finsbury, E.O. Provisional protection, £3 38. 
French Patent, £8. Be , £4. Circular gratis, 
Telephone No. 169. Regis. Telegraphic Address : 
“Invention, London.” 8604 








atents. — Messrs. Vaughan 


and SON, British, Foreign, and Colonial Patent 
Agents, 57, Chancery Lane, W.C., transact every 
description "of business connected with Letters Patent 
forInventions. ‘‘ the Guide to Inventors” free by = 


Time-Checking Machines 


FOR ALL PURPOSES. 
ABSOLUTE ACCURACY. 
GREAT ECONOMY. 


CHECKS OVERTIME WORKED. 


Indicating, ap and — 
work Mechanism a Specialty 


Experimental Work for inven- 

tors conducted. 7923 

Patent Business transacted by :— 
W. M. LLEWELLIN, C.E, 











“a3” OLASS FOR WORKMEN. 


Liewellin Machine Oo., Bristol. 





rawings, Plans, Tracings, 

&c., executed with A tch, on 
moderate terms, by MESSER and THORPE, Mecha- 
nical and — Draughtemen, 8, Quality Court, 


Chance 0. 
ve oe are thoroughly practical Engineers. 
W.T.GOOLDEN & CC? 


ELECTRIC:MINING 


GAG KINERY 


CODFIELD 
ORKS, 





ARROW 
ROAD, 


LONDON. 





US and ad Fittings for 


TER, HYDRAULIC, 
and Hgarine nee rae md orWhite Enamelled 
inside. Coils up to 500ft. without joint. Cocks, Valves, 
&c.-JOHN SPENOER, Globe TubeWorks, Wednesbury. 


EWALD STEINMETZ 
HANOVER Germany. 
ENO agree WOOD 


to E 
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Bessemer, H., & Co.,, Ltd. .. Credenda Cold-Drawn Seam- Goldsworthy &u:s .. . 1 Jensen & Son o Miller, J., & Co. «. «2 os 16] Reichwald, A. .. .. « 25| Stiff &Bons .. .. . o 24) Willans& Robinson ., .. 1 
Binney oe oe e+ 19] less Steel wo co JIE liow, B. .. .- -- 36 | Jessop, Joseph, & ‘Son *. il M'Neil, O., Jr. eo 13} Reid, W., &Uo. .. .. .. 49| Stockton ForgeCo. .. .. 4) Willcox,W.H,&0o. .. 5 
Ziroh, J..& Oo. .. oe «+ $2| Croft & Perkins .. .. .. 18| Goodwins, Jardine. & Co.,Ld. 37 | Johnson, Clapham & Morris 27 | Morton, F., aa Con ao - 62] Bhodes, B, .. .. w. «+ 59| Storey, Isaac, &Sons.. .. 57| Wilmott Bros, @Cobon .. 22 
Bird, C.G. .. «. «+ «+ 14| Crompton &Oo., Ltd. .. 1| Goolden, W.T.,@Uo, .. 4/| Johnson & Phillips .. 1&12| Muir, W. «+ 483/ Rimbault, J. H. . oo a Sturtevant Blower Co. .. 48/| Wilson, Alox,&O0.. . 2 
Black, Hawthorn &Oo. .. 3 Bros., Ltd. se@ Grafton &0o, .. 15 | Jordan, T. B., ons 7 8 Mardec Win, &'Co"” - 3| Robey&Oo. . Lid. ee ce ee 8] Wilson, J. H.,&00, . . 59 
Blackburn, Jos... .. .. 2i | Cyclone Pulverizer, Ltd... 31] Gran Orank and Iron os oe os oe 6t| Murray, J. .. .. .- -» 19] Robinson, Thos., &80n, Lia. rH Ditto eo cc co 8] Weed, F.8R 2. co co & 
Blackman Ventng. Oo., Ltd. 24| Daglish, R.,&Co. .. .. 45| Oo. Ltd. -+ 59| Keenan, M. «+ « 19] Musgrave, J., & Sons, Ltd. 55 | Roger, B.,&4o. .. . 20 Seer Machine Tool Oo., Wood, W. H.. & Co. 3 
Bliss, E. W., Co., Ltd. .. 1] Darlington Forge Co., Ltd. 6 bea Bull & Lakin. ~ Gell, Th ke & Son 1 | Napier Bros., Ltd. .. .. 52 | RogersLoco.& Machine Wks. 51 Li os se ee «+ oe 22] Woodhouse & Rawson United, 
5 ee oe «+ 8} Davey Paxman ’ e+ 34] Green, Geo, 19 | Kirk, W., Price, & Goultys. 3 | New Conveyor Uo., Ltd... 4) Rogerson, J., & Co., Ltd... 16) Taylor and Ohallen, Ltd... 13 BOR cc es col es, BO 
Bodley Bros, &Oo. .. «. 59| Davies, W.J.,&S801s . 19] Greenwood & ‘Batley, Lita.” 42 Kirkaldy, J., Ltd. .. « 53/| Nicholson, Alex.,&Oo. .. 20 | Rose, Downs, & Thompson 23 | Taunton, ora — - Worthington Pumping En- 
‘nsurance and Steam Davis & = 2%] Greenwool & Co, 63 | Kirkstall Forge Company. +s 64) Noakes, T.,&Son .. .. 59} Rossendale Belting Co. .. 10 Co., Ltd. 29 gineOo. .. .. wo 187 
Power Co.,Ltd. .. .. 24/ De &Oo., Lid, .. 23} Greenwood, J., & Oo., “Ltd. 58 Saen ©., @ U0. .. os oe 10| Normandy’s Patent Marine Ragby PortlandUement Oo, 1 | Teggin, Ed. 63 | Wright, J., & Oo, -— «a 
Bolton, R., & Co... .. ” ° barrage Aine. .. o 1] Grice, Grice &S8on .. . 21 car A., & es Lo aa > a ree segpctygen be —- G@.,&@00 .. os Fon ee Mfg. 22 ta. S 2| Varrow and Oo, .. os aa 
Bremner, J. A., ¢ & Co. Delta Metal Uo., Ltd. -- _1| Grover &Co., Ltd, .. 22 & 28 | 1 -H., &Co. 19 | Buston, Proctor & Co., Ld. | Yates & Thom... ee oe ! 





W. H. WILLCOX & CO., 36, Southwark Street, LONDON, S.E. 


Works: EWER STREET. | Telephone No. 4740. | Telegraphic Address: “WILLCOX, SOUTHWARK STREET, LONDON.” 








STORES : 
Sponge Cloths and 
Cotton Waste, Sight- 

Feed Lubricators, 


STORES : 
Engine Packing, 
Leather Belting, 
Lubricating Oils 
of every description. 
Cylinder Oil, 
Dynamo Oil. 


werpeum’s DUST FU EL FURNACE, ‘352° 


RAISING STEAM WITH COKE DUST, COAL DUST, TOWNS’ REFUSE” &C. 


GLASGow. Lon Dom. Agent for GERMANY, AUSTRIA, BELGIUM, ITALY, & SWITZERLAND. 
F. J. ROWAN, 121, West Regent St. WM. BOBY, 16, Union Court, Old Broad St., E.0. A. WENNER, Manchester. 


MELDRUM BROS.“ MANCHESTER. 
RUSTON, PROCTOR & CO., LID. 


SHEAF IRON WORKS, aia s AND 20, BUDGE ROW, LONDON. ane 
——— MANUFACTURERS OF ——— 


PORTABLE AND SEMI-FIXED COMPOUND ENGINES. 


THRASHING MACHINES, TRACTION ENGINES, TANK LOCOMOTIVES, CENTRIFUGAL PUMPS, 
SUGAR MILLS, CORN GRINDING MILLS, STEAM BOILERS 
~~~, Mining Engines and Machinery, Saw 
15,000 


250 Mill Plant, &c., &e. 
PRIZE _ om Steam Engines 
CATALOGUES a QUOTATIONS 
MEDALS on application. Manufactured 
and Sold. 


AWARDED. 


Steam Fittings, 
Cotton, Hair, & India- 
Rubber Belting. s 



















































PORTABLE ENGINES. 
For all kinds of Fuel, High-Pressure and 
Compound. 





SEMI-FIXED ENGINES. 
High-Pressure and Compound. 8364 
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A. RANSOME & Co. 


STANLEY WORKS, KING'S ROAD, nl LONDON. 
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THE MOST PORTERS LOG SAWING MACHINE E EVER BROUCHT OUT. 


A. RANSOME & CO.’S SPECIAL BAND SAW MACHINE FOR LARGE LOGS. 


A. RANSOME & CO. 




















HYDRAULIC MACHINERY STEVENSON & CO, | 

Gunpowder Plant. a catia or - f 
BOILERS. ENCINES. c T FF 1 Pl A N T eal I 
_ Mill Gearing. | 110, CANNON STREET. | 











DARLINGTON FORGE Co., LT) 
cxuemouee ise DARLINGTON, ENGLAND, rosie: 


NEWOASTLE, 1887. ON ADMIRALTY LIST. 


HAVRE, 1887. ' MANUFACTURERS OF 


STEEL CASTINGS anp 


(BY IMPROVED SIEMENS OPEN HEARTH AND ORUOIBLE PROOESSES ) 


TRON & STEEL FORGINGS 


ANZ WEIGHT UF TO GO TONS. 








; 
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wren wacer wen mnewr wna eee wmovs'oaor ov | DREDGE PLANT—IMPROVED PATENT. 











INVENTORS AND SOLE PATENTEES OF THE INDEPENDENT 


TRAVERSING BUCKET LADDER, 


~ } TO ENABLE DREDGERS TO CUT IN ADVANCE OF HULL, AND SO MAKE THEIR OWN FLOTATION. 


INVENTORS AND CONSTRUCTORS OF MOST 
IMPROVED HOPPER DREDGERS. 


= oats ee ER RR RES = 1 Builders of Barge Loadin ng Dredgers, Steam Hopper Barges, Sewage Steamers, 
JREDGII S23 } Side and Stern Paddle Wheel Steamers, Screw Steamers, Yachts, 


























Torpedo Boats, &c. 


SHIPBUILDERS & ENGINEERS, PAISLEY, N.B. xs 
“GEORGE ELLIOT & CO., ——< 


MAKERS pd _— mace nome ay at ti = ROPES, 
UFACTURERS, u 


ES LANG'S LAV Patent WIRE ROPES 


LANG’S LAY WIRE ROPE WHEN NEW. Office: 23, GREAT GEORGE STREET, WESTMINSTER, LONDON. LANG’S LAY WIRE ROPE WHEN WORN. £74 


JOHN |. THORNYCROFT & CO. 


Steam Yacht and Launch Builders, wap URCH es CHISWICK, LONDON, W. 












































—:0:———_ 
y THORNYCROFT’S 
A C i TS PATENT 
Screw Propellers 
LAUNCHES, nant 
nee Ee “Thala a 
Service, from | MAKERS OF 
25 to 250 feet in (ee DONALDSON’S 
length, and sg PATENT 
Speeds from 10 Steam Steering Gear 
to 27 knots TORPEDO BOATS AND QUICK 
per hour. = ips ‘ 3 STEAM YACHTS AND 
TORPEDO BOAT “ARIETE” FOR THE ROYAL SPANISH GOVERNMENT. — 


LENGTH, 147 ft. Gin.; BEAM, 14 ft. 6 in.; DRAFT, 4ft. llin.; SPEED,-with all weights on board, 26 knots per eo 
TEE EFASTIST VESSALXL. Bi at re WOonkrtD. 


=a \ JOHN A. BREMNER & CO, 


Albert Street, MANCHESTER. London Office, 79, Mark Lane. 


renee A SW, 
Pn ARIE 2 TAINAN GIS, ga 


 SPEGIAL CYLINDER AND VALVE OIL, we ; 


As Supplied to the Admiralty. 
THE ABOVE ARE ALSO LARGELY IN USE BY LEADING CONSUMERS. 
Cardift : Powell's Place. Liverpool : 56, Wapping. Newcastle-on-Tyne : 23 & 25, Side. Glasgow: 5, York Street. 


WORTHINGTON PUMPING ENGINE cO., 


I53, QUEEN VICTORIA STREET, LONDON, E.C. 






























States senate 


Gre cInchorJ tbe Co Cut IRON TUBES 





GAS=STRHET: BROAD STREET 


<CREV ED& SO OCKETED WROUG Steam & Water oe 





SCREW 


LAP WELDED IRON & STEEL BOILER TUBES 
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8 
TANGYES’ 


NEW PATENT BRAKE CRABS & BLOG 


FOR OVERHEAD TRAVELLERS, &c., &c. 



































W 























\ | 
WwW 





. 


uv 
OVERHEAD TRAVELLER WITH NEW PATENT BRAKE BLOCK, 2 TONS SIZE. 

These Crabs and Blocks possess great advantages over all others of their class in their great comparative freedom from friction, and in the properties of the 

Brake—which automatically sustains the load without increasing the resistance when lifting. Lowering is effected by pulling the Brake cord, though 

it can, of course, be also effected in the usual way, t.e., by pulling the Hand Chain. The Hand Chains remain stationary when lowering by Brake. 


In the Crab two speeds of Lifting are provided—one for light and the other for heavy loads. 


QUOTATIONS ON RECEIPT OF NECESSARY PARTICULARS. 


TANGYES LIMITED, ©" BIRMINGHAM. 


LONDON —35, Queen Victoria Street, F.<. MANCHESTER—Deansgate. SYDNEY—Hay Street, Darling Harbour. 
NEWCASTLE-St. Nicholas Buildings. GLASGOW-—Argyle Street.' MELBOURNE-— Collins Street West. GENOA-—3, Via S. Ugo. 7796 
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THE TANGYE-JOHNSON 


PATENT AUTOMATIC GUT-OFF GEAR 


FOR STEAM AND COMPRESSED AIR ENGINES. 


The utmost satisfaction with the performances of Engines fitted with this Patent Cut-off Gear has been expressed by the many users who have adopted it, to whom reference can be given. 











= = ae ————— = = = 
Automatic Cut-off Gear and Patent Improved “‘ Porter” Covernor. 


ine, showing Tangye-Johnson Patent 








ne een ee ee eee 





Sa SSS EEA EEA 
48” Engine, with the Tangye-Johnson Gear and Tangyes’ Improved “ Porter” Governor. 


~TANGYES LIMITED, “oars BIRMINGHAM. 


And LONDON, NEWCASTLE, MANCHESTER, GLASGOW, PARIS, SYDNEY, MELBOURNE. 7790 


Copyright—Entered at Stationers Hall. 


Tangyes’ 24” x 











10 ENGINEERING. [Dec. 26, 1890. 


KNAP’S PATENT IMPROVED 


ROO I:"BOILER 


ADVANTAGES: 


yey Safety, Economy, High Pressure, Durability, and Facility in Transport and Erection. 


MADE IN SECTIONS OF SMALL SIZES (150 LBs. IF REQUIRED), 
= = WHICH ARE PUT TOGETHER AT DESTINATION WITHOUT SKILLED LABOUR, RIVETTING, OR SPECIAL TOOLS. 


ad UrPwaRDs oF 6 00 ROoorTr BOILERNR’sS, USED FOR BEVERY PURPOSE, | 
ARE WoREBiInG Im VARIOUS PARTS OF THE WORLD. 

















FOR PRIC ‘ES ‘AND FULL PARTICULARS ADDRESS— 


CONRAD KNAP & CO. , ll, (ueen Victoria Street, LONDON, E.C. Works: LINCOLN, 


elegraphic Address: “CONRAD, LOND 8822 


T. METCALFE, St. James's EnainE Works, BRADFORD, _ 


MAEEBR OF 


METCALFE’S IMPROVED AUTOMATIC EXPANSION GEAR. HIGH-PRESSURE, CONDENSING, and COMPOUND 
ENGINES OF ANY SIZE OR POWER. ENGINES FROM 8 TO 12 HP. ALWAYS IN STOCK OR PROGRESS. 

















WROUGHT-IRON 


PULLEYS 


(20,000 this make in use). 


SHAFPTING. 
GHARING . 
\ PLumMER BLocks, &c. ~ we e 


REGISTERED 
TELEGRAPHIO ADDRESS: 


“Metcalfe, Bradford,” 





























TELEGRAPHIO ADDRESS: & 4 i ee N G CO: 
PATENTEES & SOLE MAKERS 
GUARANTEED TO STAND THE ACTION OF STRAP FORK. 


Offices: 10, WEST MOSLEY ST., MANCHESTER. 





Much CHEAPER than LEATHER. 
UHHLVAT Uey) ATaVUNG soy 
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BROOK’S GAS-PRODUCER, 


SIMPLE, DURABLE, RELIABLE, ECONOMICAL. 


: — GUARANTEED to excel any other type.— 
L No BURNING AWAY of DOORS. No WASTE of FIRE in WATER-BASE. 


PLANS, VALVES, &c., supplied for all kinds ot GAS-FIRED FURNACES. 











wove: an BL BROOK, Spring Street, HUDDERSFIELD. 








servos 


THE “PENNYCOOK” PATENT UNIVERSAL SYSTEM OF GLAZING WITHOUT PUTTY. 






(j 
, 
J 
uP 








FEDNIN LEWIS & SONS 


MOO: TUBE MANUFACTURERS WOLVERHAMPTON STAFFORDSHIRE 


=) 






NIPPL 


SS ( A\\\ = j 


__Kendon Office: 112, FENCHURCH STREET, B.C.“ 


—- 


== ==. Send for the New Illustrated 














| J. JESSOP & SON 


oe 
einai 


—e pate DOUBLE & TRIPLE EXPANSION ENGINES 

a ae se ae EITHER SCREW OR PADDLE. 

= Steam Tugs, P & Cargo Vessels 

s to 200 long, built under sheds. 
S pe SPBCrIAt Tins. 3729 

Contractors by Appointment to © == MARINE MACHINERY for Shipment abroad. 


H.M. Admiralty & War Department. cox &z co., Falmouth Docks Tronworks, FALMOUTH, Spring Safety Valves registered by Board of Trade. 
| 


—— i STEM = 
i es rT 
_____ ae eee fs ENGINE eaae 








ENCINEERS &SHIPBUILDERS 
Bollermakers, Founders, Coppersmiths, &c, 


GRAVING DOCKS adjoining Works, Saami 
682 x '71 x 22 ft. and 850 x 50 x 14 ft, 























USHRS SAY FOR HFFIOINNOY AND SAFHTY THHY 


OANNOT 22 EQVUALI. ED. 


S0OLH MAEHHRS 1s 


E.R. & F. TURNER 22), ipswich. 


TELEGRAMS: “GIPPESWYE,” IPSWIOH., wre 














12 ENGINEERING. [Dec. 26, 1890. 


rut \ POPtable Photogene Light|S2#v#H & ae GLASGOW, 


SYRENS AND MACHINERY, 
ime | The MOST POWERFUL PORTABLE OIL LIGHT ; 
Hy \\ in the market, 


H \ Burns Blast Furnace & Common Tar Oils or ordinary Paraffin 


NO SPECIAL OIL REQUIRED. 
NO SPARE BURNERS REQUIRED. | 
Burners are massive forgings, and practically indestructible. | iia 


BURNS VERTICALLY, HORIZONTALLY, AT AN ANGLE YF e Thomson’ 9 Patent | lin Pump Valves. 


or in any direction; no other Light is so ne cnet 
Steam Signalling Apparatus. Visible Supply Impermeators, 8420 


Important to Steam Users, 


THIS WELL-KNOWN 
BOILER FLUID 
Prevents & Removes Incrustation. 

|, PREVENTS CORROSION. 

Has no injurious action on Metal. 

Is suited to all kinds of Water. 

Is recommended by Steam Users 
at Home and Abroad. 


TH 


Disincrustant Marseillais (0, 
59, Grafton St., Oxford Rd., MANCHESTER, » 


egrams: — ‘‘ DiscRustT, ’Mancunersn.” 


























































Firms throughout the World. 








CGAU TION. 


When ordering through Merchants it is absolutely 
essential to specify the title of the Light, and not 
simply the maker’s name. 


AGENTS. 
LONDON. ain 
Wm. Rerp & Co., 112, Fenchurch Street, E.C. 


NEWCASTLE, SUNDERLAND, & HARTLEPOOL. 
Wa. Rew & Co., 3, Queen St., Newcastle-on-Tyne. 


LIVERPOOL & §. W. LANCASHIRE. 


Gururiz & ScryMGEovrR, St. Helens, 


SOUTH WALES, SOMERSET, & HANTS. 
Henry GREENE & Co., 71-72, King William St., 
London, JOHNSON & PHILLIPS, 
SHEFFIELD. Engineers and Electricians. 
Txos, A. AsHTon, 36-42, Norfolk Street, 


Adopted and repeatedly ordered by the BRITISH 
GOVERNMENT and by hundreds of the largest 























SOLE MAKER AND PATENTEE— = 8738 


WILLIAM WELLS, 50, COMMERCIAL ST., LEITH. 


APPLIOATIONS FOR AGENCIES INVITED. THE BROCKIE-PELL ARC [ AMP. 








IRON AND STEEL BRIDGES, 
ROOFS, TANKS, Zz 


AND ALL KINDS OF 


GENERAL whens ipelriesiscncon WORK. 


Works: Chariton, Kent. 











ALEXANDER FINDLAY & CO. my’"""2 —_ & Co. Lim 


ENGINEERS & BRIDGE BUILDERS, \. D ERBY. LO NDO N 
MOTHERWHLI, N.B. Je 


Telegraphic Address: “FINDLAY, MOTHERWELL.” 8775 

















a ee 
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TAYLOR & CHALLEN,L™. 








ENGINEERS, MACHINISTS, 
FOUNDERS & SMITHS, 
Derwent Foundry, Constitution Hill, BIRMINGHAM. 


Improved Patent Boiler Feed Apparatus. Shafting, Plummer Blocks, 
Brackets, &c. Cast Iron Pulleys & Drums or Belts. Screw & Power Presses 
to cut, draw, & stamp articles out of Sheet Metal. Rotary Shears; and 
Machines used in the manufacture of Bolts, Bullets, Buttons, Cartridges, 

Coins, GUNPOWDER, Nuts, Percussion Caps, Tubes, Washers, &. 7s 


FIXED STEAM ENGINES AND BOILERS. 


DOULTON and CO., 


LAMBETH, LONDON, S.E., 


HAVE OBTAINED 


Telegraphic Address, 
“ DERWENT.” 


Telegraphic Address, 
“* DERWENT.” 





























FOR THEIR 


PLUMBAGO 
GRUGIBLES. 


SHOW ROOMS :— 


Albert Embankment, 


LONDON, 8.E 











DFHPOTS: 


100, Soho Street, Liverpool; Granville St., Birmingham ; and $, Rue de Paradis, { = 
Paris. 8852 le 











OKES’ 





LEATHER BELTING. 


“UNBREAKABLE 


PULLEYS “ 


ee HE. LARGEST STOCK IN LONDON 
de C. R. OKES, 39, QUEEN VI VICTORIA STI., LONDON. 







Sz ~~ + "a> 













ESTABLISHED 13'70. 


Hard Water Made Soft,  jigegi 
Dirty Water. Made Clean, uae 
MORE STEAM MADE, } 
LESS COAL USED, 8 lg 
Boiler in Better Order, and jam = 
Last Longer, =~ P 





| HALLIDAYS ~ 
= Jk FILTERS. ° 


















yy) Go 


WALLIDAY'S WATER SOFTENER a PATER: 


Oan deal with any quantity or quality of Water; 20 years’ experience, Estimates free, 


J. HALLIDAY & CO., 


PORTLAND. WORKS, WATER STREET, ASHLEY LANE, 
MANCHES TEE. mm 





CASTINGS 


BRASS, GUN METAL, & COPPER 


PROMPTLY TURNED OUT. 





ENQUIRIES INVITED. 





1205 WOODHOUSE & RAWSON 


UNITED, LIMITED, 


WEST KENSINGTON WORKS, HAMMERSMITH, 
LONDON, W. ‘e 


Five minutes’ walk from Addison Road Station. 


mem ce GRAND & SUTCLIFF, 











PROPRIETORS OF NORTON’S PATENT 


REGISTERING TURNSTILES. 
ABYSSINIAN AND ARTESIAN TUBE WELLS. 


; - Head Office: 100, Bunhilt Row, London, £.C. 


— WESTMINSTER BRANCH: 7, GREAT QUEEN 87.. 8.W. 2489 




























= pba sor. Strong, and Cheap, and 
ively used for Steam Boile ere. 
Water | Tanks, Fresh 
Water Tanks. 


When fitted bl Compensation Rings 
will bene > — — mo penga } pressures. 


KINNING PARK TRONWORKS, 
GLASGOW. gp 







Fac } LLL @cd- ea OF 
uciuy | damm! Kine 














For EOONOMY and 
DURABILITY are not 








equalled by any other FOREIGN NAVIESand 
valves made, and can be the principal Steam- 
easily fitted to existing ship Lines. 
pumps, —- 
ete FIG. B. MULTIPLEX 
FIG. A. FLEXIBLE DEAD LIFT VALVES. 
SHEET VALVES. 


sup Dajnestans end cians tits deities Geen te Ot 





METALLIC VALVE 00., Tower Buildings, Water Strest, LIVERPOOL 
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BEMENT, MILES & 00. 


Metal-Working Machine 
PHILADELPHIA, Tools 


PA., U.S.A. 











ar 
Builders, Machine 
Shops,Steam Forges, 
Ship Yards, Boiler 
Shops, Bridge 
orks, &c. 


——= 
Steam Hammers 


FOR 
Working Ironjor; 
Steel. 83875 


Oppenheim & Co.’s 











| 
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Bend for Catalogue to WELLINGTON " 
SOLE REPRESENTATIVE, C. C. BIRD, STREET, IPSWICH, wae nee 


ELECTRIC CONSTRUCTION CORPORATION, Lid. 


WORCESTER HOUSE, WALBROOK, LONDON, E.C., 


CONTRACTORS FOR THE COMPLETE EQUIPMENT OF 


CENTRAL ELECTRIC LIGHTING STATIONS. 
ELECTRIC TRAMWAY PLANT. 


RAILWAY TRAIN LIGHTING. 


Estimates Prepared for Complete Installations of 
Electric Plants for Light or Power. 8579 


—_—_—_—__ 


IT STANDS AT THE HEAD. 


THE CALIGRAPH, 


, The Fastest, Lightest, and 
a Most Durable 


TYPEWRITER. 


a a — rerpan os Money ; 
asi rated and does not get 
Out of Order 
The wri can be press-copied, 
% and reantfolded. , 


GOLD MEDAL 


=; At the Paris Exhibition, 1889 




























Hb 














= For Specimens and Prices apply to— 


THE AMERICAN WRITING MACHINE CO.’S BRANCH, COVENTRY, ENGLAND ‘sox 


Or to T. DAVISON, General Agent, 92, Queen Street, Cheapside, LONDON, E.C. 


Se 








Te 


CHAIR AND SLEEPER CO., Ld., 
WIDNES, LANCASHIRE. 


PATENT STEEL SLEEPERS, 


COMPLETE WITH ATTACHED FASTENINGS. 


Suitable for Permanent Way, Tramways, Collieries, 
and Foreign Plantations, &c. 








ADVANTAGES :— 


No ballasting or subsequent packing required, as the sleeper packs itself. 

The great depth of the sleeper gives it unusual strength and stability. 

NO separate fastenings, to get lost or work loose. 

NO Seon or bolts required, whilst retaining all the advantages of fishplate 
astening. 


Sleepers are strengthened where they carry the rail, instead of being weakened | — 


as is usually the case, 
Rails can be laid rapidly, and without skilled labour. 





PRICES, with full PARTICULARS and SECTIONS, on application, ‘ 
Telegraphic Address: “RAILS, WIDNES.” 





SOLE LICENSEES AND MAKERS 





PEARN’S PATENT “LIGHTNING” TAPPER. 


mT 


MAN OHEISTEX., 





SMITH & COVENTRY, L70. 





Effects an enormous saving 
time and taps. 


All holes ta 
depth, stralgh 





to one & 
and alike. \; 


SS ~4 > 




















' tapped 
eld 


starting to For Particulars apply to pp ep me 
Makers. and ling coupling slipping. 





Sho’ position 
” tap and driving, 
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THE HUNSLET ENGINE GOMPANY,|4 


LEEDS. 


LOCOMOTIVE 
TANK ENGINES 


Of all descriptions and any size, for 
Ironworks, Collieries, 
Contractors, Docks, 
Manufactories, 
Branch Railways, 
&e., &e, 


Specially pte a ag “to sult” any any cir- 
a of Rail way. 
ARRANGEMENTS MADE FOR 


= On Lease or other 
ise. 7795 


WM. FOSTER & CO., Ltd. 
WELLINGTON FOUNDRY, LINCOLN. 


London Office:—J. JOPLING, 49, FINSBURY PAVEMENT, E.C. 











HORIZONTAL & cies 


FIXED ENGINES 


Boilers of All Kinds. 
THRASHING MACHINES. 
sCORN MILLS. 

SAW BENCHES, &c. 
SECOND - HAND ENGINES. 


: CATALOGUES & PARTIOULARS 
— — @N APPLICATION. 8528 


AIR COMPRESSORS 


WITH SCHRAM’S PATENT INLET 
AND OUTLET VALVES. 


Giving at least 16 per cent. 
more useful effect than any 
other Compressor. 


| BOILERS. 3. TURBINES. 
= MINING MACHINERY. 


"SCHRAM'S IMPROVED PATENT 


RoczxK-BoRiInG MaocmiIn Be. 
, 2,000 IN USE IN ALL PARTS OF THE WORLD. 


Eermarzs amp Fut PARTICULARS On APPLICATION. 8713 


RICHARD SCHRAM & CO., 


17a, GREAT GEORGE STREET, WESTMINSTER, S.W. 


GRAFTON & CO. 


No. 2, Vulcan Works, 
































saps eiaie i we LS Bit Ses Ek OO Siete on 
AS USED AT THE PARIS EXHIBITION. 3623 


London - 1885 SAD Parana - 1887 A - 
Liverpool- 1886 % 138 ary Paris - - 1889  & 
Plymouth . . . - 4890, 


SIMPSON, STRICKLAND &0. 


Contractors to the Lords of the vat The Crown jou for the Colonies, The Thames Conservancy, The Russian 
Government, The P. irms and Yacht Owners in all —" of the bad 














We claim for our Launches and Yachts, fitted with 
—— ‘8 Patent Machinery (of which we are Sole 
Makers) 













fon 

(3) Greatest Obtainable — = 
Weight and Space 0 — 

(4) — in sing 


> Guaranteed High 
Rates of Speed. 


The Lightest 
; Engine ; 
The most Economical 
Engine for the Power 
rea Developed ; and 

. ~ = “3 Decidedly the Best Engine 
oe aa of its class that is made. 

















Works : "DARTMOUTH, SOUTH DEVON. 


London Offices: 181, Queen Victoria Street, E.C. 
Send for Testimonials and Prices. 


WESTRAY, COPELAND & CO., 


LIMITED, 
ENGINEERS, BOILER MAKERS, kai 


BARROW-IN-FURNESS. 


MAEERS OF 




















eg 


SEI § SH oy 


>. ey 
S 
SJ 


PAUL HWENS, Agent. 


Agents in South Wales: 8548 
FRANKLIN SAUNDERS & CO., 46, WIND STREET, SWANSEA. 


HANSON, CARTER & CO. 


TELEGRAPHIC ADDRESS: TELEPHONE No.» 
‘**PUMPS, BRADFORD.” 647. 


Double-Action Piston 
Pumps. 
Quadruple-Action Piston 
Pumps. 

SINGLE RAM PUMPS. 
DOUBLE RAM PUMPS. 


Stationary Fire Pumps, 


VERTICAL AND HORIZONTAL, 


LONDON OFFICE: 
20, BUOKLERSBURY, E.O. 






































= Hanson’s Patent Steam Trap. 


y ~<-—y Patent Steam Reducing 
ve 
—— WRITE FOR PRICES. —— 8306 





ENGINEERS, QUEBEC WORKS, BRADFORD. 
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THE STEEL COMPY. OF SCOTLAND, 


Ewer T=ED. 
(SIEMENS PROCESS). 
23, Royal Exchange Square, GLASGOW. 








Ah. 





Steel Rails, Plates, Angles, Zeds, Channels, Beams, | 78 


Bars, Hoops, Nail Strips, Spring Steel, Forgings, 
Steel Castings, Blooms, Billets, &. 
Also Sole Makers of Wright’s Patent Improved Self-Canting 


MARTIN'S ANCHOR. 


WHY, . OY ono Ay My, , A ADMIRAL l Y 


COMMERCIAL 
PATTERNS. 


WM. BEARDMORE & CO. 


(OONTRACTORS TO ADMIRALTY) 


Parkhead Forge, Rolling Mills, & Steel Works, GLASGOW. 


MANUFACTURERS OF 


STEEL AND IRON FORGINGS, 


EOLL.OwWw MARINE SHALETS, 
SHIP AND BOILER PLATES, ANGLES, BARS, AND RIVETS. 


(ALL STEEL BY SIEMENS PROCKSS.) 


Admiralty, Lloyds’, Board of Trade, Bureau Veritas, Indian State Railway, and other 
Tests at Works, 8711 


JOHN ROGERSON & CO., Ltd., 


STANNERS CLOSE'S STEEL WORKS, 
WOLSINGHAM, vii DARLINGTON. 


ESTABLISHED 1862, 


CONTRACTORS TO H.M. NAVAL & WAR DEPARTMENTS. 


ATTWOODS’ PATENT STEEL. 


MANUFACTURERS OF EVERY DESCRIPTION OF 


STEEL CASTINGS 
STEEL FORGINGS 


For Engineering, Colliery, Dredging, and Ordnance purposes. 8678 








SIEMENS’ 
CAST 
STEEL. 



































— ESTABLISHED 1840.— 


JAMES MILLER & 00, 


(Om ADMIRALTY List.) 
204, Stobcross St., GLASGOW. 


Manufacturers of every description of 


2 IRON & STEEL RIVETS, 


Bolts, Nuts, Woodscrews, and 






Washers, &o., &0. z 


oe oe 9 coma & SB 


GHIFMENT ORDERS A SPRCIALITY, TO WHICH THE 
MOS? PROMPT AND CAREFUL ATTENTION IS 
GIVEN. 











THE 


WEARDALE TRON & COAL Co, ta. 


COLLIERY OWNERS AND MAKERS OF ‘WEARDALE’ COKE, 


STEEL (SIEMENS) & TRON BOILER PLATES, 


Sheets, Hoops, Bars, Angles, Tees, Strips, &c., 


Of the Highest Quality, to Admiralty, Board of Trade, Lloyds’, and other Tests, 


LOCOMOTIVE FRAME PLATES. 





nae const W. |. CO. BEST TUDHOE (CROWN) | Baaup ron Sram. 
TUDHOE (CRO “co. STEEL 
W. |. CO. BB. TUDHOE Seer WEARDALE 
Lb oe a E est W. |. CO. BBB. TUDHOE BB. 
WEARDALE TUDHOE BBB. 














ePiG TRON. 
“WEARDALE™ (for Plough Shares & Obilling Purposes). “‘TUDHOE” (Hematite). “BELMONT” (Cleveland). 


PRINCIPAL OFFICES 
TUDHOE IRONWORKS, SPENNYMOOR, DURHAM; & GEORGE YARD, UPPER THAMES ST., LONDON, E.C. 
LONDON WAREHOUSE 8512 


GEORGE YARD, UPPER THAMES STREET, E.O. 


J. S. CUMBERLAND, Agent. 


———— 











wee 








teats 


THOMAS FIRTH & SONS, Ltd., 
SHEFFIELD. 


STEEL CASTINGS 


SPECIAL STEEL FOR MINERS’ DRILLS. 


STEEL FORGINGS 


UP TO ANY SIZE. 





LONDON OFFIOES— 


Mr. J. E. DARBISHIRE, 
ll0, CANNON STREET, E.C. 


8141 








First-class Medals—Paris, 1885 ; London, 1862. Gold Medals—Paris, 1878 ; Melbourne, 1881. 


SHELTON IRON, STEEL, & COALCO.,L™- 


STOKE-ON-TRENT, 


AND 


122, CANNON STREET, 
__LOKDOK, E.C. 





Punk 
a tf 
i Bans R BILLETS, sreeL BLOOM? 


irae 2 FOUNDRY PIC IRON: 
8576 


axmzzon a? onanvins 





BRANDS. 








Esta8n.] VOSEYPHo TOMEYD s&s SONS, [1835. 
MANUFACTURERS OF THE EUREKA 





These Glasses will stand a epee of 3500 1b. per square ~~ es ae lag change colour nor become furred by use. Manufacturers 
ent. AND ONTALS 0! w. N.B.—Make rs solely to Messrs. Keri r and Jubb of th 
LONDON WAKEHOUSE "AND SHOWROOMS, 98, HATTON GARDEN. 8398 





THE MANOR GLASS WORKS, ASTON, 
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The only Packing used by the Executives of the Royal Jubilee Exhibitions at Manchester & Newoastle, 1887. 
Highest Awards, Edinburgh, 1886 ; Newcastle, 1887 ; Saltaire, 1887. 


FRICTIONLESS ENGINE PACKING. 


| Genuine Frictionlese Engine Packing will in future be known as 
ELECTRIC-FRICTIONLESS. 


It needs no oil or tallow. It will stand any pressure of 
its Lape Steam or d an. 
we maver Ghars. or becomes | It never Melts or Burns. 


The Buyer has the satisfaction 
It suits Hot & Cold Water. | of using up all. 
i) Price 2s. per Ib. 











Send for Cireniars & Testimonials, 


Si CAUTION.—Beware of Imitations. None Genuine without 
this Trade Mark on each Ooil. 








Sole Proprietors and Manufacturers } 


| The Frictionless Engine Packing Co., 


CABLE MILLS, GLASSHOUSE STREET, 8527 


OLDHAM ROAD, MANOHESTER. 
“SJ Recwraeey Tesvs Manx. ESTABLISHED 1881: 


EACH OOIL BEARS THIS TRADE MARK. 











BIGcH PERESSURE MARINE BOILERS. 
Best and Cheapest Means of Preventing Unequal Expansion. 


““WEIR’S” PA Tian HYDROKINETER. 


2 6. & J. WEIR, 


i Holm Foundry, CATHCART. 
= GLASGOW. 


iM? MENZIES & BLAGBURN, Kine Srauer, 
NEWOASTLE-ON-TYNE. WM. REID & 00., 45, 
FancHuron Steuart, Lonpon, E &R. 
BROWN, WATERLOO Roap, aan. i 
HUGHES & OO., Fulton Sreuet, ey 
. 8. VON ESSEN, EnGingsr, HaMBure, 
lau FOR SCANDINAVIA &Guruany. 8663 












LOOKWOOD & OARLISLE’S IMPROVED Patent DOUBLE-AOTION METALLIO 


PISTON PACKING RINGS & SPRING 


The SPRING RINGS are SIMPLE and EFFICIENT, and are d ed 80 as to have two distinct actions— 
one to press the Packing Rings outwards against the walls of the cylinder, and the other to press the 
Rings apart against the flat faces. Thus no inclined plane required in Rings. 


HIGHEST AWARD, INVENTIONS EXHIBITION, 1885. GOLD MEDAL, LIVERPOOL, 1887. 





LOCKWOOD AND CARLISLE, 


BAGI.D FOUNDRY, SHEE EIAI.D. 518 








Received PRIZE MEDAL at the Smoke Abatement Exhibition, South Kensington, London; 
International Inventions Exhibition, London; and Saltaire Exhibition, 


PEROCTOR’S 
Patent Mechanical Stoker 


AND S¥ILE-OLBANING FIRE BARS. 
The First and ONLY INVENTOR of the Radial Shovel with Tappet and Spring, and this invention 
stands alone as the only successful Shovel Stoker. 


Over 6000 Furnaces have been supplied 
with the Stoker. 


Over 300 Machinesnow working on the Continent 


PROCTOR v. BENNIS. 


Lord Justice Cotton says:—‘‘ Nothing 
of the kind has been done before.” 


Lord Justice Bowen says :—‘“‘ This is 
really a pioneer invention.” 


Lord Justice Fry says:—‘‘It re 
duces with great exactitude the ~~ 
of the human arm in placing coal upon a 
fire, and I think therefore that we have 
a new combination for a new object, and 
the gist of that combination has been 
taken by the defendant (Bennis).” 


Upwards of 270 Testimonials respecting this machine have been received. Copies of which will be _——— 
on applieation. 


J. PROCTOR, PATENTEE AND MAKER, 
HAMMERTON STREET IRON WORKS, BURNLEY, LANCASHIRE. 








JOHN WHITE & SONS, 


Tanners, Curriers, and Leather Merchants, 


PARK ROAD LEATHER WORKS, BINGLEY, YORKSHIRE, 


AWARDS : Leeds, 1875; Paris, 1878 ; Bradford, 1882; Amsterdam, 1883 ; Huddersfield, 1883 ; 







International Inventions, 1885 ; Colonial and Indian, 1886 ; Saltaire, 1887. 

Selected by the Executive Telegraphic Address : 
Council to Supply the Leather 3 “ WHITESONS, BINGLEY.” 
Belting for the Machinery in omaetee 
the Electric light Depart- <= Seeren Patent ¥ or Triangular 
ment of the Inventions Ex- 2 
hibition, 1885, and again in FE 5) ad Square Leather Ropes. 
the same Department for the Fg Specialities 


Colonial and Indian Exhibi- Fey 


gg BN) for Electric Machinery, 





FOR DRIVING THE MACHINERY IN THE ELEOTRIO LIGHT DEPARTMENT OF THE 


INTERNATIONAL INVENTIONS EXHIBITION OF 1885, 


The following particulars relating to a portion of the Main Belts for driving the Machinery 

in the Electric Light Department of the International Inventions Exhibition of 1885 may 

be of interest, showing such combined results in Belt Driving as have probably never 
been — attained :— 


Length. Width, Transmitted. 
No. 1—70ft.x 10in. ... 2585 ft. per wn .- 1201,HP. 
» 2—73 5, X15 4, ” ” ” - 170 5, 
o o-,, M16... .. BY as a . 200 TOTAL 
o»» 4—86 ,, x24,, ... 2685 ,, 99 ig ee ae 1180 LHP, 
» 5—,, 5, X15,, ” ” ” -- 170 ,, 
” 6— 99 99 X oo 99 ” ” ” eee 170 ” 





JOHN WHITE & SONS supplied the Main Driving Belts at 

THE BRADFORD TECHNICAL SCHOOL EXHIBITION, 1882. 
HUDDERSFIELD ,, 1883. 
SALTAIRE EXHIBITION 1887. 


Being awarded GOLD MEDALS ON ALL THE OCCASIONS for complete efficiency. 8795 


BROWN, BAYLEY $ STEEL WORKS, 


SHEBEERTEHLD. 


MANUFACTURERS OF 


STEEL TIRES, AXLES, & STEEL FORGINGS 


RAILWAY SPRINGS OF ALL KINDS, 
‘SPECIAL GUARANTEED SPRING STEEL 


For Railway, Locomotive, Carriage and Wagon, and also tor Road Van, Dray and Lurry, &c., Springs. 


STEEL PLATING BARS for SHOVEL MAKERS 
STEEL SHOVEL AND PLOUGH PLATES, AND STEEL SHEETS, 


PLANISHED STEEL BARS FOR SHAFTING, 
ROUNDS (UP TO 6 IN. DIAMETER) AND ROLLER BARS. 


memes? O)? 8296 
LONDON OFFICE: 1, QUEEN VICTORIA STREET, E.C. 




















REGISTERED TITLE- 
LOCKWOOD’S on SUARCRL ee PISTON RINGS 


— Fi anf a 


Jal 


i 








to and 
hose Stopping-Pleces are made specially steady the piston block, Keep in 


WILLIAM LOCKWOOD & CO., Engineers, 
OCEAN WORKS, SHEFFIELD, ENGLAND. 
All Rings ss flangeless, therefore give a perfect circle when nam causing free aetion and pant elasticity, 





Nothing t of order, and are easil For all ressures and 
— CHEAPEST PEST IN THE MAR MAREET. ~__ ’ 
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HIRST & MITCHELL, 


ENCINEERS’ 
TOGL MAKERS, 


Godley Ironworks, 
BALIFAS 


Particulars and prices =i 
on application. 








LATHES, PLANES, SHAPERS, {RADIAL 
and PILLAR DRILLS, &c., &c. 8459 


ARTESIAN BORED 
04 TUBE WELLS 


fixed ‘bag Walle cnally 
deepened by this system, and 
qaulaee coutnaiiaation effec: 

tually excluded, 

















aX For Smaut & Lanes Surriins, 
cms TRIAL BORINGS FOR FOUNDA- 
TION LEVELS, &. 
BORINGS FOR HYDRAULIO LIFTS. 
BORING TOOLS, PUMPS, &e. 
RECISTERING 


TURNSTILES 


CUPFLIED OR LENT ON HIRD. 














Apply for prices & particulars to 


O. ISLER & OO., 


ARTESIAN WELL ENOINEERS, 
Artesian Works, Bear Lane, 
LONDON, 8.E. 8648 


BEMROSE & SONS 


“PERFECTION” PHOTO PAPERS 


For Propucine Fac-SimiLe Corts oF TRACING 
IN THE DRAWING OFFICE IN 


1, BLAOK LINES ON A PURE WHITE GROUND. 
2, WHITE LINES ON A BLUE GROUND. 
Speciality; Quick-printing Pay White Line Copies. 
pane pres ll pan at 
IRONGATE, 23, OLD BAILEY, 
DERBY. LONDON, E.C. 





WHITAKERS’ PATENT 


Steam Crane Excavator or Navvy. 


They can be seen any day Excavating and Filling into Wagons "7¢9@ cube yards per day of 
hard shale and stiff clay, or LEXELOED cube yards of soft material. LB of these Machines 
have been supplied to T. A. WALKER, Esq., for his Manchester Ship Canal Contract, and his 
 |Buenos Ayres Harbour Works; also € Machines to J. Jackson, Esq., Argentine Northern 
Central Railway Extension. They can also be seen at work at the following places:—Hathersage, 
on the Dore and Chinley New Line, Midland Railway Co.; Bristol New Waterworks, Barrow Gurney; 
Marsden, on the London and North-Western Widening; Guiseley and Yeadon New Railway; 





on the New Line from Low Moor to Pudsey, G. N. Railway; Paisley Waterworks, Dalry, 
Scotland; Goole New Docks ; Brooke & Sons’ Brickyard and Ganister Works, Oughtibridge, 
near Sheffield ; James Taylor, Contractor, New Parade Works, Morecambe; Holme and 
King, L. & N. W. Ry. Coy.’s Widening, Euston, London (H. & K.’s Navvy is a 5-ton one) ; 
E. Tempest, Butterley Reservoir, Ashover, near Ohesterfield ; three Navvies at the Annfield 
Plain and Team Valley Railway, near Newcastle; North-Eastern (one 5-ton and two 
10-ton Navvies); and also at many other works both at home and abroad. One great 
advantage of these Machines is that in three minutes they can be changed from a Steam 
Orane Navvy into an ordinary Loco, Steam Orane with Long Jib, and vice versa. 








60 NAVVIES ALREADY SOLD. / 


ALSO MAKERS OF hl 


Whitakers’ Patent 
Double-Action 
STEAM HAMMER 
PILE DRIVER. 


Testimonials and Prices on Application to 


WHITAKER BROS., | 


Horsforth, nr. LEEDS. yy 


Telegrams: “WHITAKER, HORSFORTH.” & 





cee 


‘i 
I 





Lonpon AGENTs— 


KERR, STUART, & CO., jis 


20, Bucklersbury, LONDON, E.C. see esses 4 a = 



























STEAM DRIER 
SEPARATOR 


(MATTHEWSON’S PATENT). 


ome Y 
Ah F 





The SIMPLEST and the MOST 
EFFICIENT Drier yet invented. 
The result of a long series of experiments. 
MADE IN ANY REQUIRED SIZE. 
PRIOES ON APPLIOATION. 

Sole Licensees and Makers: 


HYDES & WIGFULL, 


ENGINEERS, SHEFFIELD. 311 











CEOET & PER BINS, 


G. N. WORKS, BRADFORD. 








salting, Wrought-iron Pulleys, &e. 





Write for New Illustrated Catalogue. 


























ee 





aD, es SHON Sos ie 
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“ Helvetia” Leather Belting & Laces. 
LEATHER FIRE — 

Pump and Hydraulic Leathers, 

HIGHEST AWARD INVENTIONS ‘EXHIBITION, 1885. 


Contractors to Her Majesty’s Government. 









Asbestos Covered, filled with Fossil Meal. 


For Coating Steam Pipes, Hot and Cold 
Liquor Pipes, &c., &c. 8769 


Especially for Export. Price 4d. per yard. 


DICK’S ASBESTOS CO., 


2 & 4, Trinity St., Canning Town, LONDON, E 
MEDAL AWARD, INVENTIONS EXHIBITION, 1885. 








Thousands working at the present day. 


THREE MEDALS 
AWARDED 


dd 





Sole Manufacturer for the United Kingdom _ 
for Piston Rods, Valve Spindles and Pumps. 


PATENT METALLIC PACKING. 8809 
JAMES MURRAT 


8, ANDERSON QUAY, 
Works, 31 & 33, — Bt. |} @Lascow. 


Warrington Wire Ro ope Works, Lit 


CONTRACTORS 
War Office, Admiralty, and Foreign Governments, 
Head Office: 18, Gases Piaszas, LIVERPOOL. 
Telegraph Address, ‘‘ Wirnop, LiverPoon.” 





Manufacturers of Round and Fiat vate 7 e all 
Btean Ro gs, ho. fo; Guide Rode, Signal ead 
eam —_ e 8, ‘ 

Fencin de, gh ntning Conduct Sigal ad 
Cords, &c., & 
Galvanised Wire for Shi 


Flexible Steel Wire Hawsers, Towlines, 
and Running Gear. 


GREAVES'S BLUE LIAS LIME 


And PORTLAND CEMENT. 


GREAVES, BULL & LAKIN 


Deliver the above and Roman and Lias Cement to 

any part of London by boat, rail, or cart; and to 

every part of the kingdom by rail and boat direct 
from their 


Stockton, Wilmcote, and Harbury Works. 


Chief Offices: WARWICK. 
Depots: WORCESTER WHARF, gage 
_18, SOUTH WHARF, PADDINGTON 


| LUND'S Patent 
i » PULSATING 

ey a i! Manntactared PUMP 
HULME & & LUND, MANCHESTER. 


Telegrams—‘‘ at Mg ManNcHEsTER.” 
i Sydney Smith & Sons, 
ue BASFORD BRASS WKS., 

] NOTTINGHAM, 


London: 
30, 





oe 
wi Warps, 
585 




















STARBOARD 
‘Walbrook, 
Howard Street: 
D) sunderland: 

‘est Sunniside; 


SMITH’S PATENT 


a} WHISTLES 





a Vegetable Pulp, 





EMERY & EMERY 

















SILVER MEDALS INTERNATIONAL HEALTH (i884) AND 


INVENTIONS (i885) EXHIBITIONS. 


KEENAN’S sotto 
PATENT 


NON-CONDUCTING 





to vessels of 
every sha and in every posl- 
tion, without any 

—Weight when 


iy ia thick, Bf le bee ee 


ae Rak Por Sa, jeri 
MATTHEW KEEN AN, Sole Man 
ARMAGH WORKS, TREDECAR ROAD, NORTH BOW, LONDON, E. pin 


BINNEY & SON, 


CATHERINE STREET, CITY ROAD, LONDON, E.C. 
CITY OFFICE: 62, QUEEN VICTORIA STREET. 








Prices oN APPLICATION. 


ENGINE PACKINGS, ENGINE OILS 


COTTON WASTE, LEATHER BELTING, 
ENAMELLED GAUGE GLASSES, 


SHIPPING ORDERS PROMPTLY ATTENDED TO. 8361 





Samm «=O BRANCH Depots—GLASGOW, 50, West Howard Street; 
= re 280, Broad Street; LEEDS, 26, Trinity 
Street, Boar Lan 


JOHN OAKEY & SONS, 


GENUINE EMERY, EMERY WHEELS 
EMERY CLOTH, For all Purposes. 








Wellington Mill, oun LASS PAPER, ae 
LONDON, 8.2. BLACK LEAD, &c. 








Contractors to Her Majesty's War Department. 
HOT WATER BOILERS, 


PIPES AND CONNECTIONS. 
IRON PIPES, 












Hot Air Apparatus 


—— ERECTED COMPLETE. — 4204 


Catalogue Gratis. Illustrated Price Book, 15th Edition, Price 1s. 








Two Gold Medals, London International Health Exhibition, 1884, 


FRESH WATER FROM SEA WATER. 


Eos! Shi nie Yeohts. a, Tonpete Boats, and Land Stations, 
arth og rae 4g of soa, 28 
Passe z Im at Patent Condensers, guaranteed to per 7 ton 
tons, or 6100 gallons, of Fresh Water, which aa it flows from the apparatus, Is clear, cold, 
ht-looking, agreeable, and equal in taste and to the river water. 
lormandy’s Improved Patent Condensers for ers will produce water of above 
quality when worked with the Greasy Steam from the Main | Boilers, and at same time also 
pe Fresh — one — these Boilers, to replace that distilled and otherwise 
thus avoiding th can speotall lly for dating due te the accumulation of Scale in the Boilers, 
and of ‘or 
The lint Fresh Water sroduted ie ait either equal to, or 76, or 126, or 166 per cent. more 
than the W — Steam consumed by above sg ate cee on hind ia 
dandante sel and er 00 rs the Gunn ; Russian, Portagaee ‘ei, Datah, 
Ma 8 over 
roi, Brazilian, Chilian, , and fs om Governments. Royal Mail Steam 
Packet Com y, the be Alte Mail Steamers the Cunard 


» ee 
many others for renee lly Pua caer yee Aa Apply to 


NORMANDY'S PATENT MARINE AERATED FRESH WATER COMPANY, ‘[2. 


Opposite CUSTOM HOUSE STATION, VICTORIA DOCK ROAD, LONDON, E. 





And at Liverpool, 166, Gt. Mersey Street. 


See Bayperiments, “‘ Engineering,” th May, 1889, 
page 699, and 14th June, 1889, page $64. 8590 


GOLD MEDAL, Inventions Exhibition, 1885, 
MATHEMATICAL INSTRUMENT 


MANUFACTURER 
To H.M.’s ———_ Council of om, 6 Sclence and 
Art Department, Admiralty, &c. 
Mathematical, on, of ,and pega Instrumente 
of every description, of eee ——— 
at the most moderate prices. 
Price List post free. Engine Divider to the fraie” 


Address : GREAT TURNSTILE, HOLBORN, LONDON, W.0. 











9) THE PETERY ANHYDROUS 1 LEATHER Cc. 
Leather ban tS ‘Hose, Strap. sernae gence 
e Laces of 

All Kinds 

ey In Stock, 


, Fee, Roseem, Amp Meataess Due, Grau 
ioe Main Dri Belts any width, 
wt ter gp Lt 

N.B.—All ” Goods are Stamped with 
SS which none are 
genuine. 8502 


POOLEYS 


PATENT 


WEIGHING MACHINES 


AWARDED FIRST PRIZE MEDALS 


a7 
le 
1333 








2apensee® 
NNNNNGOOG 
ABUN-OBNA= 





Seas 





HENRY POOLEY & SON 
LIVERPOOL 
LONDON 

BRANCHES AT 7885 
MANCHESTER NEWPORT MON. 
NEWCASTLE onTYNE DERBY 
GLASGOW BIRMINGHAM 


“(PATENT WATER 


HEARTH 


FOR BOxr1.wRsS. 
Saves 30 to 50 per cent. of Fuel. 


PARTICULARS ON APPLICATION TO 8123 





GEO, GREEN, Engineer, Aberystwith, 5. W. 
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“Clyde” Duplex!” 
STEAM PUMPS 














For 180 Ibs, San Pressure, 


PRIOES & FULL PARTICULARS ON APPLIOATION 


LOUDON BROTHERS, 


46-60, WATERLOO STREET, 


GLASGow , 


AND 8048 
CLYDE TOOL WORKS, JOHNSTONE. 


A.M. PERKINS & SON, Lta. 


Patentees and Manufacturers, 


43, REGENT SQUARE, W.C. 


—feceee 
pon! ps h-pessure Engines 


















jastss Marine and Sta- 
, ae dinary Compound 
healer Mnsion, Consump- 
ranteed not to 
“s HP. per hour. 







and Pasals Geum 


PATENT Arktos —Apparatus ; 


Cold to any degree without aid ot 
Machinery or skilled labour. Pro- 
vision Storage, Shipping, Water 
and Air Cooling ; Block Ice, &c. 
A 
Tes wee te een epenien evtanon 
Messra. A. M. PERKINS-& SON) Ltd., 
Furnish Every Description ‘of Ap. 
pliance in connexion with the use 
of Steam at excessive aces 





THE “GRIFFIN” PATENT HIGH SPEED GAS ENGINE. 











m } to 4 Horse Power. 
Double-Acting Horizontal Sagi, | 





From 1 to 20 Horse Power, 





At the Society of Arts Trial of Gas En- 
gines, the “GRIFFIN” ENGINE was 
_ awarded a GOLD MEDAL. 


“Sagle-Aetieg Vertical Engines, 


Cheapest, Simplest & Most Economical, 


8ole Makers 
and Licensees, 


404, Leadenhall Street, LONDON, and %8, Mitchell Street, Glasgow. 


Eta. 


ROK, = EI Et Et &z ‘co., 
London Show Room: 76, Queen Victoria Street, E.C, 
Works : Britannia Engineering Works, Kilmarnock, N.B. 


Also Sole Makersof KERR’S PATENT PORTABLE RAILWAY & ROLLING STOCK. 


SEE FORTNIGHTLY ADVERTISEMENT IN THIS PAPER. 








ABBOTT & Co. 











MAKERS of | HORIZONTAL 
ov ~a i Tubular Boilers. 
Semi-Portable ja ois elas 
BO] LERS, BOILERS. 
4 to 50 LHP, — “if 
cng praca "honor te 








7936 








ROBERT EROGEE «Co. 
STOCKTON IRON FOUNDRY, STOCKTON-ON-TEES, 
Sele Mawufacturers of “THE PEPPER” Steam Soaring Boar (omer Patent) 


4] HORIZONTAL AND DIA 
fa, STEAM WINCHES. 

STEAM GRANES. 

HAND WINCHES & CRANES. 
SHIPS’ PUMPS & CAPSTANS. 
HAND-STEERING GEARS. 
WATER-TIGHT BULK-HEAD DOORS, 

|  DONKEY-FEED PUMPS. 

]S> BALLAST DONKEYS. = 
=== SPRING SAFETY VALVES. 


Horizon tab ~ec Srerrine GEAR, YACHT ENGINES, | 


ALEX. NICHOLSON & CO., Crown Point Boiler Works, GLASGOW. 


‘ ” or THs HIGHEST 
Established 1859 “WIGHOLBON, GLASGOW.” MAKERS or rxx B 


Land, Marine, and 
Multitubular 


BOILERS 


| With Rivet Holes 
tion, 


F a ivetang done 


| SPECIAL HYDRAULIC 
MACHINERY, s 











Hontzowrat, Srzam WINog, 








Telegram Address: 


“t “a een | eevee Sieed tee 
| aon ST ee 
aaj SSE ese Saad = SSE 
= 


















EERIE YES 


@ 











Dec. 26, 1890.] ENGINEERING. 


21 








SAMUEL OSBORN & CO., 


MANUFACTURERS OF CRUCIBLES AND SIEMENS 


STEEL CASTINGS 


Of every kind, and up to 15 tons each. 


SOLE MAKERS OF MUSHET'S SPEGIAL & TITANIC CAST STEELS. 


ALL BEST STEELS. FILES, SAWS, RAILWAY SPRINGS.  ,.. 
CLYDE STEEL & IRON WORKS, SHEFFIELD. 


“TRANSMITTER” 


IS FAR SUPERIOR TO 


Fast & Loose Pulleys 


f ~6FRICTION 
CLUTCHES. 



















a 


iH 
i 


iy 














GRICE, GRICE 


MANUFACTURERS OF 
SEAMLESS -BRASS-LOCO ey 
MARINE -&- CONDENSER ‘T UBES_ 2 


SEAMLES 8 COPPER ‘TUBES zg ZED BRASS 


IPPER-GAS dileace 
ORNAMENTAL TUBES 
ROLLED METALS > &e &c 


COTE St 


INGHAM 


CONTRACTORS 
TO 


we li \ 


¥S:GOVERNMENT 
LIVERPOOL 


HER-MAJEST 


UW) WW | 
} 


WI 











Illustrated Catalogues containivg Simple Rules for mis n of Power by Belts, ‘Ropes, ‘Shat & Wheels, post free 8419 






PATENT STEAM 
AND 


Silé¢ 


HYDRAULIC 
Rivetting Machinery, 


, JOSEPH BLACKBURN, 


Manufacturer and Brector of , 
Improved 





Ba) ishing 
Conductors 


39, Arkwright St. 
Gresham Works, 
NOTTINGHAM. 








Texzoname— 8207 
** Black burn, Nottingham” 





PATENT SELF-ADJUSTING 


Pedestals & — for Line Shafting 





HERBERT FORDSMITH, * 
HADFIELD ST, WORKS, Cornbrook, MANCHESTER. 


RICHARD’S PATENT 


STEAM ENGINE INDICATOR. 


Sole Manufacturers in Scotlan 


HANNAN & BUCHANAN, 


75, ROBERTSON STREET, 
GLASGOW, 
ALSO MAKEBS OF 


Bourdon’s Patent ae 
Vacuum and 











Cogan oven and Builders’ 


Bee LEVEL, as per Itfustration, complete 
ogany Case and — im £4 14s. 
by W. _~ E. ARCHBU' arn Bridge 
Road, ee near x Aas 





Manufacture the above, also Gravatt’s and other 
Dumpy Levels, Theodolites, and every description of 





Surveying and’ Drawing Instruments at equally low 
ry article warranted. Illustrated Price 
logues forwarded on receipt of three stamps. 840 


D 
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The Platform Enginenring Works, a 


(Facmne THR RIvER, NEAR CHERRY GARDEN Prep.) 





IMPROVED HAND-WORKING TAPS 


JOHN H. WIDDOWSON 


(16 years Manager at Sir Joseph 
Whitworth’s & Co.) 
ENGINEER, Manufacturer of Screwing Apparatus, 
Working and Machine Taps, &c., to Whitworth’s 
Standard Threads and izes 


Britannia Works, Ordsall Lane, Salford 
MANCHESTER. 8561 


Prick Lists Fras ON APPLICATION. 




















(TDA LEAD |TV 


FOR ROOFS, SKYLIGHTS, AND HORTICULTURAL WORK. NO SPECIAL CONTRACT REQUIRED. 
NO ZINC, IRON, OR PUTTY USED. 

Any Quantity Supplied. | Over 600,000 superficial feet in use on 1,600 Structures. 

WRITE FOR ILLUSTRATIONS, TESTIMONIALS, AND FULL PARTIOULARS (SENT POST FREE). 8079 


GROVEKE és OO., 11., Engineers, &o,, Britannia Works, Wharf Rd. City Rd, iON DON, N. 


ERNEST SCOTT 4& AND MOUNTAIN, 1a 


LATE— oN ERNEST SCOTT & CO. 
ENGINEERS, 
























NEWCASTLE-ON-TYNE. 








W. GUNTHER, OLDHAM. 


SILENT 


FANS 


(Over 6500 made). 

a CENTRIFUGAL 
PUMPS 

AND 


Pumping Engines. 


Prices, &0., on Appli- 
cation, 7867 





















producing 
Fresh Water 
for Marine Boilers. 
FITTED WITH 
AUTOMATIC WATER FEED. 


BUILERS, 


danctioned and 
approved b: 
Board of 


PATENTEE AND MANUFACTURER, 8732 


Saml. Smillie, 74, Lancefleld St., Glasgow 




















Marine Engineers inte Interested in Fuel | Eeonomy 
PATENT | SELF-CLEANING "FURNACES. 


—Ilustrated Circulars on application. 8549 
fT. HENDERSON, 40, Oastle Street, LIVERPOOL. 


R. WAYCOOD & CO. 


MANUFACTURERS OF 


RICK MACHINERY, 


SUGAH MILs, 
COFFEE MACHINERY, 


HYDRAULIC PRESSES, 


finest: & CRANES 
For Hand, Steam, and Hydraulic Power. 


APPLY FOR ESTIMATES & CATALOGUES. 











WORKS AND OFFICES: 8774 

























seep ag ne ADMIRALTY PUMPS. 
ELECTRIC LIGHT Combined Air and Circulating Pumps, 
Tyne Dynamos and Are Lamps: eee te = 
Tyne Alternators. Ay LA NCH ENGINES 
Tyne Transformers, / “aie 
_{umpets ELECTED “hs 


TIONS for MILLS 
FACTORIES, SHIPS, 
and Public Buildings, 
and Abroad. 


Offices and Telegraphic Addresses, 
NEWCASTLE-on-TYNE, Close Wks. 
ESCO, NEWCASTLE-ON-TYNE. 
LONDON, 140, Leadenhall St. £.0.~ 
BOLTONITE, LONDON. 
MANCHESTER, 24, Victoria Bdgs. 
AMPERE, MANCHESTER. 


HUDDERSFIELD, Lancaster Yard 
Cloth Hall Street. 
DYNAMO, HUDDERSFIELD. 


GLASGOW, 53, Waterloo Street. 
ROOTS, ‘GLASGOW. 


JOHANNESBURG, South Africa. 
MULHAUSE, JOHANNESBURG. 


HIGH-CLASS MODERN MAGHINE TOOLS 


— OF ALL DESCRIPTIONS AT (a =1% MODERATE PRICES. — 
Wheel Cutting Machine, to cut per tty Wheels up to 18”x 3”. 


of all 
descriptions. 





SOM BINEDYD BNGINE ANDY DYMAMO. 316 











Felmouth Road, London, $.E. 


Lathes, Bolt Forging, 
Drilling, ; Screwing, 
Shaping, Wheel Cutting 
Planing, Punching 
Slotting, AND 
Boring, Shearing 
“Milling Macmnes. 
Machines. Tool Holders 
Wood-Working and Screwing 
Machines. Tackle. 
TANGYTHS’ MAOHMINE TOOK CO. LIMITED. 
LONDON) 35, Quant Vioroats Srassr, WEWGARTEET Oo’ Heucass Bouainen MANCHESTER: D GLASGOW; Anerix Braz. 
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DREDGERS & EXCAVATORS 


(SINGLE OR DOUBLE CHAIN SYSTEM). 


THE KINGSTON PATENT 


the Best and Cheapest Machine in the Mar 
SUPPLIED TO VARIOUS 


, COVERNMENTS, HARBOUR BOARDS, CORPORATIONS, COAL 
COMPANIES, CONTRACTORS, &c., &o. 


Bf) ROSE, DOWNS, & THOMPSON, 


OLD FOUNDRY, BULKX, 


And 76, CORTLANDT STREET, NEW YORK. 
ESTABLISHED 1777. 8508 


THREE GOLD MEDALS AWARDED THEIR MACHINERY. 


DAVIS & PEI EOSE, 
ETNA IRONWORKS, BANGOR ROAD, LEITH, N.B. 


Improved Bevelling I ENevannereys 
for SHIPS FRAMES. 


IMPROVED DOUBLE-ACTING STEAM HAMMERS. 


PUNCHING & SHEARING MACHINES, SHIPBUILDERS’ & BOILER MAKERS’ MACHINE TOOLS, &c. ™® 


PATENT 























CANNON STREET IRONWORKS, 
SALFORD. 


FRICTION CLUTCH 












THE CHEAPEST 


AND 


BEST IN THE MARKET. 


SEND FOR PRIOE LIST 
AND DESORIPTION. 


Engineers to Bleachers, 
Calico Printers, Dyers, 
Finishers, &c. 5180 








Has numerous advantages over other Bucket Dred i and is | Gi 


ee RignE” WIRES 
oO Be LES 











‘ De Bergue’s Patent Imqueved 


xs TL EEVE EM £. 
For Particulars and Price apply to 7 
DE BERGUEA 2 CO., 


LIMITED, 
Strange ways Ironworks, MANCHESTER, 





.|Patent AIR COMPRESSORS 


To Work to Any Pressure, 


) Vacuum ace Blowing Engines, 





Always in Stock and Progress. 


GEORGE SCOTT & SON, 


44, CHRISTIAN STREET, LONDON. so7o 








Extensive Stocks “< ~ Great Variety 


or Cf Heavy Sized ~ 
Every description Plain & Chequered 
and Section of Plates. 
Malleable Iron, ay eon 
including Large Quotations and 
Round, Square, Z Sections on appli- 
and Flat Bars; Z cation. 
Heavy Sections of Z oe Orders 
Girders, Tees, Executed, 





Angles, &¢., &6. _ 





Butterworth’s 


128. PER DOZEN 


Butterworth 
Bros., Ltd, 


Newton Heath, 
MANOHESTER, 
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AIR PROPELLERS, for 


“am \y The shape of its Blades enables 
the Blackman, at a moderate 
fe) speed, to do work which, if 
ij done by any other appliance 
¥i}\j would have to be done by dint 
hit of greater Speed, Power, and 
uP a Oost of working. 8366 
The BLACKMAN VENTILATING CO., Ld, 
68, FORE 8T., LONDON, E.C., & BRANCHES. 


IRON-WORKING MACHINERY 


CRAIG & DONALD, 


JOHNSTONE, near GLASGOW. 


BAR, we: COrHnG MACHINES 














OUR SPECIALITII 
— Machines for Shipyards, 
oiler and Girder Works, 
Forges and Rolling Mills, 





Labour-saving Machinery for Tank 
and Gas-holder Makers. 8780 


UNIVERSAL SELF: “ADJUSTING STUFFING BOX 


AND METALLIC PACKING. 


( MACBETH’S PATENT. ) 





Perfectly steam tight. Gives to all movements of 
Rotates round rod and keepsit piston rod, 

true. Does not get out of order. 
Hasno springsorcomplication. | Will stand any pressure. 
Adjusted from the outside. Reduces friction ; saves coal. 
Traps both steam and air. ' Can be fitted to any engine. 





¢ STEAM USERS & ENGINEERS SUPPLIED. 
FOR ALL PARTICULARS APPLY TO THE MAKERS— 


JOHN & EDW? WOOD, 
anGINEERS ond} BOLTON. «= 


























Sehiele’s Patent 
* Exeelsior ’ Noiseless 
Blowing Fans for 
Smiths’ Fires and 


Sehiele’s Patent 
Compound Exhaust 
and Blowing Fans 

for all purposes. 








Ship Ventilators. Cupolas, 
Fans for Forced Give better results 
Draught. than any other Fan 
in the Market. 
veep ms eters 


Colliery Ventilating 

Fans up to 350,000 

cubic feet of air per 
minute. 


Special Fans for 
Buildings, Chemieal 
Works, Milling 
Machinery. 





COLL ERY VENTILATOR. 


UNION ENGINEERING CO. 


(C. SCHIELE & CO.), 





























2, Booth Street, Mancheste:x. 
SCHIELE’S PATENT BLOWING AND EXHAUSTING 








THE 


Boiler Insurance & Steam Power Co., 
LIMITED. 


The First Boiler Insurance Company Ever Formed. 
ESTABLISHED 1859. 
CAPITAL - - - = £250,000. 
The eee Funds are £85,000. 

More than the up Oapital and Funds of the three 
other largest ie urance Companies combined. 
Has the largest number of Boilers and Engines under 
Inspection and Insurance—UPWARDS OF 27,000 


Annual! Income upwards of £70,000. 
Has the t number of Trained Inspectors resident 
in all the Principal Towns in the United Kingdom, 
Insurance of Workpeople under the Em- 
ployers’ Liability Act, 1880. 

ACCIDENT INSURANCE. 
Onter Orricns—-67, KING STREET, MANCHESTER. 


Branch Offices—Lonpon, 189, Cannon Street, E.C. 
NewoastLe -ON-Tynz, 6, Side, BIRMINGHAM, 20, 
Exchange Buildings. Guaseow, 2, West Regent Street. 
Swansza, 10, Fisher Street. Lxuxps, 21, East Parade. 


J. F. L. OROSLAND, M. Inst. M.E., Chief me 
EDWARD HADFIELD, Secretary. 


TO BRASSFOUNDERS AND OTHERS. 


STIFF & SONS, 


LAMBETH. 
LONDON, 


MANUFACTURERS OF 
BEST QUALITY 


PLUMBAGO CRUCIBLES 


POROUS CELLS, BATTERY JARS, 
INSULATORS, CHEMICAL APPARATUS, 
and GENERAL and SANITARY 6422 

STONEWARE and TERRA-COTTA. 


VALVES! VALVES! VALVES! 
CHEAPEST AND BEST. 
TURNBULL’S SAFETY, STOP, CHECK, 
SLUICE AND REDUCING VALVES, 


FOR VALVE SHEET. 


ALEX. TURNBULL & CO., BISHOPBRIGGS, 











FANS. 


Ship Ventilators. Air Propellers. Fans 
for Forced Draught. 























TELEGRAPHIC ADDRESS: “SCHIELE,” MANCHESTER. 
7968 


























Telegraph; “‘ VAL VE, GLASGOW," e474 


FRANGIS BERRY & SONS, 


SOWERBY BRIDGE, ENGLAND, 


Makers ef Improved Lathes; , 8 Shay Drilling and Screwing } Portable Universal Radial Drill, 
Punching, aldon. le Iron, Octaee Mathes bop and Rail Sh edie, Rail oom aes Lang Bending 
Machines, Horizontal Vertical Plate Bending Rolls, Angle ae ‘ee Iron Plate Edge Planing es, Saws for 
Cutting Hot and Cold Iron, Rivetting Machines, Steam Hammers, Hydraulic Presses, &0. 


CONTRAOTORS TO THE BRITISH AND FOREIGN GOVERNMENTS. Established 1832, 





WALL RADIAL DRILL. 














ane 


2 ™, 
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Bid.) FORirRas rr & Son, 
SHIPYARD, WYVENHOE, ESSEX, AND NORWAY YARD, LIMEHOUSE, LONDON. 
Ship, Yacht, and Boat Builders in Wood, Iron, or Steel. 








12 PRIZE MEDALS. 





Contractors te the Admiralty, War aidan Indian Government, Crown Agents for the Colonies, Foreign Governments, &c. 


YACHTS & LAUNCHES BUILT in WOOD, COMPOSITE or STEEL, STERN WHEEL STEAMERS & BARGES in SECTIONS or PIECES. 
GENERAL REPAIRS OF ALL GLASSES PROMPTLY EXECUTED. LAUNCHES AND ALL KINDS OF BOATS ALWAYS ON STOCK. 22 


AUGUST REICHWALD | 








LONDON, 9, New Broad Street, E.C. 
NEWCASTLE-ON-TYNE, Lombard Street. 


BEST GRUCIBLE & SIEMENS- 
br MARTIN STEEL CASTINGS, 


To stand Admiralty, Board of Trade, s9 il 
and Bureau Veritas tests. 













Articles for Railways, Ship- 
building Yards, Engine Works, 
Rolling Mills, Iron and Bridge 
Works, Hydraulic and Electrical 
Machinery, Also for Wagon, Ex- 

cavator, &c. 


BUILDERS & BOILER MAKERS. 


SPECIALITIES :—Locomotive, Wagon, and 
Truck Wheel Centres, and other Locomotive 
and Engine Castings of all kinds ; Toothed 
Wheels and Pinions of any size and weight ; 
yy ilers, Hollow Azles, Rolls, Anvils, 
te., &e. 


























Zi 


\ 
uy 
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PARIS EXHIBITION, 


18SSs9o. 


Lubricating Oils 
COLD MEDAL 


AWARDED TO 


PRICE'S PATENT 
CANDLE COMPANY L* 


Oil Refiners, 


AND MANUFACTURERS OF 


Lubricating Oils 


For Land and Marine Engines, 
Cylinders and Valves. 











For Textile Machinery of every 
description. 


For Collieries, |ron Works, 
Mines, and Quarries. 


For Saw Mills, Flour Mills, and 
Agricultural Machinery. 


For High-Speed Engines and 
Dynamos. 


For Engineers’ and Machinists’ 
Tools and Shafting. 


For GAS ENGINES. 





Sotz PROPRIETORS AND MANUFACTURERS OF 


VEITCH WILSON’S 


_ (LUBRICANTS. 


Deseriptive Catalogue (illustrated) ; 
Paper upon Lubrication by Mr. J. 
Veitch Wilson; Price Cards & Samples 
may be obtained from 


PRICE'S PATENT 
CANDLE COMPANY, Lé 


Belmont Works, Battersea, 


LONDON, 


Guardian Building, Cross St., Manchester, 








48, New Quay, Liverpool. 752 
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WILLIAM TOWLER, 


Globe Foundry, LEEDS, 
ENGINEERS’ TOOL MAKER. 
Specialité—5 ft. RADIAL DRILLING MACHINE. 


MACHINE MOULDED WHEELS, 


In STEEL or IRON, from 3in. to 12 ft. diameter. 


STEEL CASTINGS. 
MALLEABLE IRON CASTINGS. 


MAKER OF THE “STEEL” GAS ENGINE. 


CHRISTY & CARTER’S 


Been, MAGNETIC SEPARATOR 














For taking heavy 
pieces of [TRON 
out of Bones or 
any other material 
previously to 
grinding. 


CHEAP. 
SIMPLE. 
EFFICIENT. 


=aee «eG 
FOR FURTHER 
PARTICULARS 
APPLY TO 


Lane, LONDON, E.C., or 8, Rue du Louvre, Paris, 


India-Rubber, Gutta-Percha, & Telegraph Works Co. 
WORKS: SILVERTOWN, ESSEX.] (LIMITED.) [MANUFACTURERS OF 


VULCANISED INDIA- —_ (Contractors to the Lords Commissioners of the Admiralty), “Special Quality” to resist the 
action of Mineral Oil at High- —, i ‘shes ree and Bearing Springs; Valves for =" and Land Engines, Wheel 





J. HARRISON 








e1 tio’ Sheet, Cord 8 ogee ng, Gauge-Glass Rin, 
VULCANISED INDIA- RUBBER ‘AND Canvas HOSE = @ Tropics. Suction Hose, ‘with Spiral Wire for Pumps, 
gines, &c. Conp poh DE bs Ra Y Hose for Ships’ Use. 
STEAM PACKING (India-Ru bber and Canv vas) in ‘suas, LenS with Solid Rubber Core; Wasners, Rings, &c., of 


yn Sees Su 
SILVERTOWN LvB. G ELastic STE. Lubricated Cotton with India-Rubber Core. 
MIVULCANIBED TNDIA- RUBBER MACHINE BKLTING 
DIA- ‘Rn Mats, to injury by damp or wet. 

GARMENTS, FABRICS, &c. 7 = affected “by the a of Tropical ‘Clima tes).— Water pr best “Coats Capes, Leggings of ¢ 
description ; Waterproof Hats, Helmets, Kn: mrs mE Wa poe ely Sheeting for Hospitals ; Diving Dresses fitted with V Vleanined 
India-Rubber Collars and Cuffs; Air-proot Beds Pilk Baths, Life Belts, G Gas Bags, &c. Water Beds, Cushion 
Bottles, &c. EBONITE (not affe cted by V. Spey oh pegdreckia ric or Acetic tie Acide), —Photographic Articles ; Speaking Tubes, Mouth 

Pieces, ;_ Ba rote Cells, Sheet and Rod; Surgical Appliances. 

Surra’ PERCHA. —Tubing, | Belting, Bucke' ts, — &c., &c, 

Foe een CABLES.—India Rubber or Gutta-Percha 8 d Aer rial ; Te poy he Insulators ; 2) Rees nd 
Signal Instruments, Railway Block analy ites 1 Ce’ ay e Ripe: — “ny Passenger r and Guard Instr ; Alarm 
TORPEDO APPARATUS as used by the Services of Great Br ——— United States, &c.—A a complete System for Coast Defence, with 

all the latest improve! 3 Firing Batteries, ac, 
anufacturers of the PATENT LECL. ANCHE ‘BATTERY in use by x M. General Post 0: 
Works. in France: Persan Beaumont. WAREHOUSES: 100, Cannon Street, "Vondon. 8360 
SEE ALSO ADVERTISEMENT PAGE:36 LAST WERK. 











RICHARD JOHNSON, CLAPHAM & MORRIS, 


MANCHESTER. 





-ALL KINDS OF-— 


8101 


it s Safety Lamps for Mines 


THE 


UNBREAKABLE’ PULLEY 


AND 


MILL GEARING CO., Lto. 








ALL ARTICLES FOR 


THE ECONOMICAL TRANSMISSION OF POWER 


ARE 


mM Specialties 


SELAE*DiIN G. 
COU PLAIN GS, 

BEARINGS, 
PULLEYS, 











8450 





63, OGDEN ST., ARDWICK, MANCHESTER. 
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THE “DENISON” 
SUSPENDED WEIGHING MACHINE 


The ONLY ACCURATE ONE 
For Weighing Goods whilst being lifted. 10 cwts. to 100 tons. 





CONVERTS ANY. CRANE INTO A WEIGHING CRANE. 


cs 





‘ 
A | 
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4, )DENISONS 
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M A RE. 





TR A.D EH 


SOLH MAEKEHRS : 


SAM DENISON & SON 
ATLAS FOUNDRY, LEEDS. “™ 


ON VIEW AT 10, ESSEX STREET, STRAND.—S. & = RANSOME & CO. Agents. 
_——Csé‘«C A ents for the U.S.A., McCOY & SANDERS, New York. 


‘Grover Spring Washer” Nut-Lock 


aivinae A BOLT AGTIVE ENERGY 
in appiTion TO PASSIVE RESISTANCE. 








Patented at Home and 
Abroad. 










o 


LIMITHD, 





! GROVER & CO, 
A WHARF ROAD, LONDON, Wi, ao 


Tx~ecRaPHic Appress; “ ADOPTED, LONDON.” 





IMPROVED PATENT “PERPETUAL” PRESSES, 


Hay, sta lisparto, 
FIBRES. 


j.. 10,000 SOLD. 
|. PRESSES OF ALL KINDS 


: ees === For Every Deseription of Work. 
verce =. LADD & COO., 116, Quzzn Vicrozu Sr., 
PRESS MANUFACTURERS, 84838 LOnMNDomnm. 


Electric Cranes 


ARE THE SPECIALITY OF 


R. BOLTON & CO., 110, Leadenhall St., EC. 


F. WIGGINS & SONS 


10, Tower Hill, E., 
AND 
102, Minories, E.C. 
LONDON. 
Contractors to H.M. 
Government, 





























And all other purposes 


Largest Stock in 
the World. 


TELEPHONE No. 2248. 













THoH 


ALUMINIUM COMPANY, L"- 


115, CANNON ST., LONDON, E.C. Works, OLDBURY, nr. BIRMINGHAM. 


MANUFACTURERS OF 


>| ALUMINIUM, ALUMINIUM BRONZES, 


FERRO-ALUMINIUM, 


ALUMINIUM STEEL & SODIUM. 
— (purity = . tan per cent.) _ per Ib. 


Aluminium, Bronzes, &c., supplied ~ eeieiiitieas Bronze (10%) 1s. 5d. 
Ingots, Sheet, Rod, Tube, and Wire. | Ferro Aluminium (10%) 11d. per lb. 


PURITY OF THE ALUMINIUM AND THE PERCENTAGES CONTAINED 
IN THE ALLOYS GUARANTEED. 


Descriptive Pamphlets. Price Lists and Terms on application. 


GSHo. COBRA DOWGE & Co. 
WIRE ROPE WORKS, WAKEFIELD, 
Makers of all Descriptions of ROUND and FLAT STEEL and IRON WIRE ROPES. 


CONTRACTORS TO THH ADMIRALTY. 
MANUFACTURERS OF 


LANG@S PATINT HOF E, 
WHICH WE INTRODUCED AND ESTABLISHED, 1879: 


__ WHEN MEW. 


r lb, 


8677 


























‘SAVM Fd08 THAAY S.MOLONTIGHS ¥ 408 


adel cultural Ag SILVER MEDAL -. 1883 
wt. GOLD a aod a ee 4 awerp international Exhibition = 1 
ie” Ist ORDER rm OF MERIT, Ad Adelaide i) 1887 
- Ist ORDER OF — th Special Mention for Excellence of Wire ases 
Pa ii we 
; oo a ee a or 


SILVER MEDAL Cornwall 2) 
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JOHN ABBOT & CO., LTD. 


GATESHEAD -ON-I'wW NE. 
London Office: Suffolk House, Cannon St, Glasgow Office: 11, Bothwell St. 
—— MANUFACTURERS OF —— 


Rolled Bars, Angles, Tees, Rails, &c. 


OVERHEAD TRAVELLING : 


CRANES. 





CHAIN & ANCHOR MANUFACTURERS. | ing 


CAST IRON GAS & WATER PIPES| 


Up to 12ft. Lengths. 


BOILER MAKERS. | 


SHIPS’ VENTILATORS. 
—— SOLE MAKERS OF —— 


TYZACK’S PATENT ANCHOR. ™ 








hd 


| 


ni 


ull 





8791_ 


TAUNTON, DELMARD, LANE & CO., 


LIMITHD, 
STAR TUBE WORKS, 








WROT. IRON 


Srna. TvuBES 
OF EVERY DESCRIPTION, 
For BOILERS, GAS, STEAM, WATER, 
&c., &c. 
Telegrams: “TAUNTON, BIRMINGHAM.” 8148 








CLARKE'S CRANK & FORGE CO.,Ltd, Lincoln 


Telegraphic Address: “ORANKS, LINCOLN.” 











TS, AXLES, 
In TRON or STEEL, for ALL CLASSES of MACHINERY. 



























tthe. i) A 
Mile 4 mf 
» Yun / 
we ga Z 
Oe Ui tia’ 4 


Rope Power Grane 


With Steel Crabsides. In sizes from 40 to 100 tons. 














Platform Crane 


With Steel Crabsides. In sizes from 3 to 30 tons. 














Platform Crane 


With Trussed Iron Girders, Cast-iron Crabsides and Wheelboxes. 
In sizes from 3 to 20 tons. 





Chain Crane. 


In sizes from 1 to 5 tons. 


Rope Power 
Walking 
Jib Crane. @QBU 


In sizes from 4 ton to 5 ton YW 
of varying radii. 








VAUGHAN & SON, 





Engineers, MLANCHESTER. 
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GENERAL ELECTRIC POWER & TRACTION CO., Ld. 


ELECTRIC WORKS, KENTISH TOWN, LONDON, N.W.; and at 35, NEW BROAD STREET, E.C. 


DWN A WMos & MoTrToEt s, 
FOR ELECTRIC LIGHTING AND POWER WORK. 


ELECTRIC DEPOSITION OF METALS. 


: ELECTRIC LAUNCHES 


On the Thames for SALE or HIRE. 


TERMS ON APPLICATION AT PLATT’S EYoT, HAMPTON 


ELECTRIC TRACTION 

































































LINES EQUIPPED ” 
Under the Immisch, Sprague, Julien, and other Patents. 
The North Metropolitan Tramway Co.’s line, Barking aa 
“a ist ; Sage v = Road, now run by Electric Cars of this Company. as ee se = ene 
_ ESTIMATES AND FULL PACS ON APPLI T “oa 
RANSOMES, SIMS & JEFFERIES, LD., 
betes sae 
| “RANSOMES, IPSWICH,” or “ANGLIA, LONDON.” 
a. 
THRASHING & STRAW W BRUISING MACHINE. eTAM THRASHING MACHINE. PATENT TEA “eanguul aetweny. 
ORWELL WORKS, IPS WICEL AND 9, GRACECHURCH STREET, LONDON.” 
: FIRST-CLASS MEDALS, LONDON, PARIS, SYDNEY, ADELAIDE, &c. 
Patent Steel Lock Nuts and Steel Fish Bolts, 1s cot mopar ) ovr ram avardea coun taxoats for wots ane Bath Buoy, 
Cannot be disturbed by Vibration. Great Saving in Maintenance, | Melbourne Exhibition, Se a iY 
Appliances, &e. 


ABSOLUTE SEOURITY. i8s80—S8I, 


\IBBOTSON “=~ | 
BROTHERS 


AND COMPANY, LIMITED, GLOBE STEEL WORKS, SHEFFIELD, 
Manufacturers of 
STEEL OF EVERY DESCRIPTION. 
STEEL FORGINGS, AXLES, &c., RAILWAY SPRINGS OF ALL KINDS. 


Files (Hand Cut o Saw: Tools, and Patent 
Automate CG tral Go Buffers. 


A. B. Ibbotson’s Patent Steel Lock Nuts, and Steel Bolts, Railway Fastenings, &c., &e. 


IBBOTSON'S WROUGHT IRON AND STEEL BUFFERS, | itt 
GEORGE TURTON’S BUFFERS. 


EONDON OFFIOE: 4, WESTMINSTER OHAMBERS, VIOTORIA STREET, 8.W. 
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THE PATENT ANTI-FRICTION CONVEYOR AS USED IN OVER 400 LARGE INSTALLATIONS. 4] RCH) 


For Conveying Various Materials, for Feeding Automatic Stokers, and Conveying Coal, Ores, &e _\as 
Protected by Letters Patent, 1886. PURCHASERS ARE CAUTIONED AGAINST INFRINGEMENTS AND UNRELIABLE IMITATIONS. SS 


DISINTEGRATING, GRINDING, AND SIFTING MACHINERY FOR EVERY MATERIAL. 3 Ground and “Sifted FREE. 


The CYCLONE PULVERIZER, Lid. 


HE Company, having now these Machines successfully at work, 
invite Mining Engineers, Proprietors of Porcelain, Cement, 
Chemical, and all other Works where Materials are required to be in 
an absolutely fine condition to inspect their Experimental Installation 
at 34, SNOW HILL, HOLBORN VIADUCT, E.C. 


These Machines are capable of Pulverizing the Hardest Materials 
into an impalpable powder, and will operate about 10 tons per day 
- for each machine, at a less cost than can be done with any other 
EF Known application of power. 8588 
































FOR FURTHER PARTIOULARS PLEASE ADDRESS— 


Mr. BENJAMIN HOOKER, Engineer, 34, SNOW HILL, Holborn Viaduct, E. C. 


LIGHT STEEL PIPE LINES. 


SMM 




















> Sy 
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SEGTION OF KIMBERLEY COLLAR SECTION OF SPIGOT & FAUCET JOINT 


JAMES. RUSSELL & SONS, LTD. 


CROWN TUBE WORKS, WEDNESBURY. 


THE E a OWER” SPHERICAL ENGINE, 


POWERFUL, ECONOMICAL, NOISELESS, and the Most Compact Engine in the World. 


SPECIALLY SUITED FOR DRIVING 


FANS, DYNAMOS, CENTRIFUGAL PUMPS, &c. 


The Illustration represents Heenan’s Patent Fan driven direct by a “ Tower” 
Spherical Engine, forming the best combination of Fan and Engine in the market. 


**TOWER” SPHERICAL ENGINES, coupled direct to FANS, are supplied to the 
BRITISH ADMIRALTY and many of the large Merchant Ships. 


A special feature in these Engines is their immunity from repairs. They have few 
parts, are steady in motion, and occupy a smaller space, and weigh less than any 
other Engines. 


ADDRESS THE PATENTEES AND MANUFACTURERS, 


HEENAN & FROUDE, “icnvores,” MANCHESTER, 
uso x ASTON LANE, BIRMINGHAM. = 


 —_ Telegraphic Addresses: —“ SPHERICAL, MANCHESTER;” “SPHERICAL, BIRMINGHAM.” 








—, 
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Tawrwnes |OMITH'S 
CIVIL ENGINEER'S F R A N E S 


POCKET-BOOK. , 


** Beyond all question the best 
al manual for the Engineer that 
sf ever ap ."—Guones L. Voss, 
C.E., in ** Manual for Railroad Engi- 
neers,” 





Are working on nearly all the large 

Public Works, Manchester Ship Canal 

(where they have the erence), 

Steel, Iron, and Engineering, and 

other Works rth at gy and in the 
onies. 





SPECIALITIES: 
LOCO. STEAM CRANES. 
PORTABLE STEAM CRANES. 
PORTABLE HAND CRANES. 
WHARF CRANES. 
= Overhead Steam Travellers. 
0 A 
JORN & SON8, New York, VERHEAD SHAFTING AND ROPE 


POWER CRANES. 
E. & F, N. SPON, London. ill 


** Without doubt it has proved itself 
Se cnomet wae eee ‘= = 
language for the Engineering e8- 
sion.” —Hngineering and Mining Journal, 
Aug. 25th, 1888. 








HYDRAULIC CRANES & HOISTS. 
Patent Excavators and every 
description of 
LIFTING MACHINERY. 











WEIGHING MAOHINERY. 





JNO. BIRCH & CO., 


MERCHANTS AND ENGINEERS, 


10 & 11, Queen St. Place, E.C. 
LONDON. 


AND AT 


40, Chapel Street, LIVERPOOL. 


Telegraphic Addresses: ‘ Endeavour,” London ; ‘‘ Poolbirch,” Liverpool. 


Purchase, Inspect, and Ship Material and Ma- 
chinery for Engineers and Contractors abroad, 
and act as Home Agents for Foreign Dock- 

ards, Arsenals, Railways, Engineering Shops, 
esuuicion &c. 


CORRESPONDENCE INVITED. 


Estimates, Plans, and Specifications submitted for all classes 
of Machine Tools, Machinery, Sea-going and River Steamers, 
Barges, Dredgers. : aie 

Rails and Rolling Stock provided to Main Lines. — 

Planters and Contractors supplied with Medium, Light, and 
Portable Railways complete. 


MONTHLY PRICES CURRENT OF ENGINEERING MATERIAL MAILED 

















London Agents: Hy. HUGHES & Co., 85, Gracechurch 8t., E.0. 
Telegrams—“ SMITH, RODLEY ;” “ FUSE, LONDON.” 





FREE ON APPLICATION. 7897 





HOMAS SMITH, 





? BAXTER’S PATENT 


van amchattor: | STONE BREAKERS 
ORE CRUSHERS, 


Steam Crane Works, Old Foundry, 8564 


RODLEY, te LEEDS. 















VRGGUSLLLCOeTE te COKE, BREAKERS 


No India-rubber or other Springs required 
in Machines I supply. 


W.H. BAXTER, 


LEDs. 8422 
Contractor to Her Majesty's War De- 
®Rak partment, Indian Government, &c. 


STEAM PUMPS 


ADDRESS 
84 885 Wnitecross STREET 
LONDON Ec. 


























The only 
GENUINE 


PHOSPHOR 
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FOR BHARINGS, SLIDH VALVES AND PUMPS, &o. 
Phosphor Tin (5%), ‘Cog Wheel” Brand, the best in the market. 


THE PHOSPHOR BRONZE COMPANY, Limited, 


87, SUMNER STREET, SOUTHWARK, LONDON, S.E. ars 
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THE LEEDS FORGE COMPANY, 


SAMSON FOX, C.E. 
Managing Director. 





HyRNACE> =: 







L E 3 S. LIMITED, 


Vi. 





SS 
Furnace for 


Flanged to 
meet Tube Plate 
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EGYPTIAN COTTON BELTING CANVAS HOS! 


WEilise - -=-= -=- = = Pendleton, Manchester. 


aa maw PETER BROTHERHOOD, 2 =" 


MECHANICAL ENGINEER, SILVER MEDAL, 
“— = Belvedere Road, Westminster Bridge, LONDON, 8.E. Class 65. 


(PA AABAAAABAABABABBAABAAAAea 











viqupressure PROVED Patent SIMPLE or COMPOUND d-Gylinder ENGINES, ope norma 
AR ae 

COMPRESSORS ENGINES 

TORPEDO SERVICE &c, ¥% Driving Dynamos, &., 


AS FITTED ON H.M. YACHT 
“VICTORIA & ALBERT,” &c, 


AS IN GENERAL USE IN BRITISH 
AND FOREIGN WAR SHIPS. 


omen RE ave cles 





Ww. EX. ALIEN & Go., 


YORK STREET WORKS, LAMBETH, LONDON, S.E. 
MAKERS OF IMPROVED 


— WATER WHEELS & ELECTRIC = DYNAMOS. 


TURBINES specially suitable for driving 
dynamos in mills or wherever water power 
is available. These Turbines are con- 
structed for high efficiency and great 
durability, and ean be applied in many 
eases where the employment of steam 
power is impracticable. The regularity of 
their working renders them eminently 
suitable for Electric Lighting, where con- 
stant speed for the dynamo is essential. 
The first cost being small, and the cost 
of maintenance almost nil, makes them 
applicable for all kinds of work where the 
necessary water fall can be obtained. 


PRICES AND FULL PARTICULARS ON 
APPLICATION. 


























W.H.ALLEN & C9 
ESTIMATES GIVEN FOR COMPLETE 4% és | LONDON.S.E. 


ELECTRIC LIGHT INSTALLATIONS. 





EE BE EL gt EE Si 


= crane caret a Fale <Arcre et  s 
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DAVEY, PAXMAN & GO., ENGINEERS, COLCHESTER. 


Lecunatieay OFEICE: 75, QUEEN ul spaien tremens none. =.C. 


Makers of a Great Variety of STEAM ENGINES & BOILERS. 


Speciality—STEADY RUNNING ENGINES 
LIGHTING. 
PARTICULARS ON APPLICATION. 











For ELECTRIC 
FULL PRICEHS AND 


“POprwaes sezlIg XTNO UL 


OOTS F oorts 
— 9991 ‘SIVINL STLSVOMSEN 


PARIS EXHIBITION, i889 
TWO GOLD AND ONE SILVER MEDAL. 
‘SINIONT JTAVIWOd OI S3Zivd 











Telegraph, ; THE Ocn oeaeeven® - oa, Oe git FREE. 


‘‘PAXMAN, COLCHESTER.” (RECEIVER TYPE.) 


FRODINGHAM 


IRON & STEEL COMPANY, 


FRODINGHAM, NEAR DONCASTER. 
Shipping Ports, GRIMSBY and HULL. Telegraphic Address—Cliff, Fr aati 


Makers of Pig Iron Brand “FRODINGHAM.” 


Makers of Siemens-Martin Openhearth Steel (basic lining) 
CLIFF. 
“= CLIFF. 








Brands 





LOW and HIGH CARBON STEELS from .08’. to 1.00”. 


INGOTS FOR FORGINGS, BLOOMS, SLABS, & BILLETS, 
ANGLES, FLATS, & ROUNDS. 


Steel made to diatucihiar: Lloyds, and Board of Trade Tests. 





> = 








a 


A form 
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Decking 


~ BAILLIES PATENT CAMBERED CORRUGATED FLOORING FOR BRIDGES anp WESTWOOD & BAILLIES CORRUGATED FLOORING (wrot Iron or Steel)for Bridges and Warehouses the 
the principal RAILWAY COMPANIES of the NGDOM 


Of Piers LandingStages& Pontoons and the Covering of Subways and Watercourses Extensively Used the INDIANS COLONIAL GOVERNMENTS FOR STATE RAILWAYS and by 
WESTWOOD B. E & C° ENGINEERS & CONTRACTORS FOR BRIDGES ROOFS & CONSTRUCTIONAL IRONWORK OF EVERY DESCRIPTION 
LONDON YARD,. POPLAR, LON DON. E. 






























fem am mw wwe ww wo ee ew + oo oe een eee ee me eee ow eee www wee o oe ee eee: 
WELICHT PER FOOT SUPER ee ee eae Faw o> 6 OF ome ~~ ese cet <3 ae © Ro eras — SOR ae wal) 
FOR NETT AREA COVERED Not So = — : 

pan -'nke 2 - 

oe . ELEVATION OF PATENT CAMBERED CORRUGATED FLOORING 7 

oe wh. THIS SECTION barge ----28- -----t-p 3 Fetal taba {Lele what 






* THICK ON BEARINGS THE PATENT CAMBERED FLOORING IS SPECIALLY 


7 FEET APART 1S NOW SUS DESIGNED FOR CARRYING A DOUBLE LINE OF RAILS e=e 
“inane AMD IS MADE WITH STEEL ONLY IN TWO SIZES : 
7 SUPER WAVING DEPTHS OF 12 INCHES AND 10 INCKES AT : 
‘ THE CENTRE 
om -> °2 a : BOTH SIZES ARE MADE THE SAME LENGTH BWIOTA = Fenn Meng eee} 
ye y ' . 
THIS SECTION SMALL SECTION FLOORING PATENT CANBERED FLOORING 


THICK HAS BEEN [s) #5 ARRANGED FOR FOOT MAYS 4S ADAPTED TO ROAD BRIDGES 
$ TESTED ON BEARINGS 8 FEET 
APART TOS CWTS PER FOOT SUPER 


; eee 52/0" CROP see 
- f 
. “ WITH vd DEFLECTION HAVING NO PERMTSET 








wh 
zy, 
THIS SECTION VIEW SHEWING PLATE GIRDER BRIDCE 
° > WITH PATENT CAMBERED FLOORING 
Sue THICK ON BEARINGS 1M PLACE OF CROSS GIRDERS 
8 FEET 6 INCHES APART HAS BEEN GIVING EXTRA HEADWAY AND 
TESTED TO’ #CWTS PER FOOT CESS WEIGHT PER NET? 


WITH fl DEFLECTION OF te INCH Seen 


Ye muca 

% , o- 

pee " THIS SECTION ; 
S S/SINCH THICK ON BEARINGS. 
= (6 FEET APART HAS BEEN TESTED 
Se 703 CWT PER FOOT SUPER WITH A DEFLEC 
bs TION OF 7is HAVING A CANBER OF Ye BEFORE 

= TESTING ‘ 
georomy 
yrmicn » 20% /bs | 
Tee oe. 
fe +m. 










THIS SECTION 
Jee THICK ON BEARINGS 
45 FEET APART HAS BEEN TESTED 

To 3 CWT PER Foot SUPER 
WTH A DEFLECTION OF 7é 


LZ SHEWING FLOORING ASUSED 
FOR CULVERTS AND SHALI BRIDGES 








—— D2) 
—_ ALIFE SESE} IMSORIOGE HAS BEEN DESIGHED $PECIMLLY FOR 
TRANSVERSELY INSTEAD OF TEA PLANTATIONS AND PLACES WHERE THE 
CROSS GIRDERS nl tearric is WOT INTENDED TO BE MEATY 


cA 


GREAT AOVANTACE (3 CAINED 
‘UW ERECTING A BRIDGE OF TS 
WIND ON ACCOUNT OF MLL THE 








i above are in stock, but quotations can be diven for Special Sections. 
ee Gutters, Buckled Plates as: Sectichs itos and 1 to 4*are 
Madein Iron or Steel. Sections 6 to8.and the Cambered Floorinp. in Steel only. 








+ SUD SIRALEAR PEL TE LONDON 


McCULLOCH, SONS, & KENNEDY, L*: Vulean Works, KILMARNOCK. 32" 


Mechanical and Electrical Engineers, Founders, and Boilermakers, &c. Sole Licencees and Makers, for Scotland, for 


AUTOMATIC EXPANSION ENGINES ; Simple, Economical, Perfectly Regular. 


V AUTOMATIC EXPANSION APPARATUS, for existing Engines, 
[ [0e N d aI HIGH-SPEED FLYWHEEL GOVERNOR ENGINES with Aviomatic Expansion. 
‘ ISOCHRONOUS SPRING GOVERNOR, the most efficient and powerful ever invented, 
MARINE GOVERNOR, effectively prohibiting any racing of Screw Propellers. 


PROPRIETORS and SOLE MANUFACTURERS ot 


Self-Regulating Slow Speed — seas Patent High peed 
DYNAMO for Steamships, a 


Single Bobbin Dynamos. 
Iron-clad Alternators. 
Transformers. 
Complete Ship Lighting Plants. 











The Proell Automatie Expansion Apparatus 
renders existing Engines equal in Regularity of 
Speed to the best Corliss Engines, and effects a 
SAVING in STEAM of between 10 and 50 
per cent, 


GREATEST SIMPLICITY | EASY APPLICATION! 


Thousands of Installations in all parts. 
Results strictly guaranteed in every case. 


Line of Boiler-pressure. 
































Central Station Plants. af 2 40 Diagram from Horizontal Engine under the 
Are Lamps, " 3 = “ & control of Throttle Valve. * 
High —_ Incandescent 
amps. 20 - 
McQuaker’s Patent Piston Rings mt 10 
and Springs. 
2 pene \S 
And other Spec ialities. , Line of Boiler-pressure. , 
MAKERS OF f ; , Ry 
a P ‘ ° Diagram from the SAME Engine | 
Stationary Engines of all kinds. after the application of the Preell 2 
Tank Locomotives. "| Apparatus. Steam saving | 
. obtained, 273 per cent. “a 
Iron Works and Colliery Plant. *| 
Iron, Brass, Steel, and Malleable el 
Castings. | 





ry <= a 


ills. l Boilers, Girders, Tanks. For full Particulars, Ref s, Testimonials, and Prices, apply as above, or to 
Mills, Factories, eel teehee ga 4 


Electro-motive Power. ke, be, be HERMANN KOUHNE, 25-35, New Broad St., London, E.C. 
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== _ Established 1838. 


BENJ” GOODFELLOW, 


HYDE, NEAR MANCHESTER, 


CONTRACTOR TO HM. & FOREIGN GOVERNMENTS. 
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| WHEELS, ROPE AND BEL PULLEYS 


ALL KINDS OF MILL GEARING. 


eS SEES <> SRR 


/ HIGH: CLASS ENGINES WITH CORLISS OR OTHER VALVE GEARS 


GIVING THE BEST RESULTS. 


SOR PUMPING, BLOWING, OR ANY STATIONARY PURPOSES. 


EITHER TWO OR MULTIPLE CYLINDER COMPOUND. 








Cylinders, &c., Bored, and Valve Facings planed in their Places, rer9 


| IMPROVED METALLIC PISTONS & AIR PUMP BUCKETS. 





A sneak 


7 NE th pa” 








——————— _———— 
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GOODWINS, JARDINE & Co., Ltd 


Bridge Builders, Engineers, Iron and Steel Founders, 
MOTHERWELL, NEAR GLASGOW, N.B. 

















MANUFACTURERS OF 


COA TBRIDGHE, N.B., 








IRON AND STEEL 


Guaranteed to pass the Admiralty and Board of Trade tests, 











GOODWINS, JARDINE & GO.,L 10: 











Accident Crane as Constructed for Indian State Railways. Accident Crane as Sanuited ins Indian State Railways. 
MAKERS OF 


CAST IRON SLEHEHPHRS, CAST TRON CHATRS, 
COLUMNS, TANKS, INGOT MOULDS, & GENERAL CASTINGS, 


STEAM CRANES, IRON ROOFING, & General Structural Work, 


SIEMENS AND CRUCIBLE STEEL CASTINGS, 
STEEXK EOUNDRY, ARDROSSAN, A YWRSHINRE. 


GOODWINS, JARDINE & Co., Ltd. 


MOTHERWELL, COATBRIDGE, & ARDROSSAN, NB. 


Telegraphic Addresses :—“GOODWIN, MOTHERWELL.” “COATS, COATBRIDGE,” “GOODWIN, ARDROSSAN.” $102 
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| The New System of Sea Water Evaporation. 


WATER KEPT FRESH IN BOILERS. NO SCALING. 


= Least Dimensions. Smallest Weight. Largest Output. 
es) Least Attention. Greatest Economy. Results Guaranteed. 


Full inieadenle of Machines, givinga GUARANTEED MINIMUM OUTPUT of 
from 5 to 100 tons and upwards of pure distilled water per diem, to be had on application to— 


THE BRITISH YARYAN CoO., LD. 
7, GREAT ST. HELEN’S, LONDON, E.C. s« 


THE FOWLER-WARING CABLES COMPANY, LIMITED, 


sundisiaeteetstin. 85, QUEEN ST., CHEAPSIDE, LONDON, E.C,, rove 70 
“acme” MULCANISED AND PURE INDIA-RUBBER WIRES AND GABLES. 


| Y SOLB MANUFACTURERS OF LEAD COVERED CABLES UNDER THH COMPANY'S PATENTS, FOR 
” Telephone, Telegraph, Electric Light, & Transmission of Power 


aa SPECIAL ANTI-INDUCTION TELEPHONE CABLES. 
ss Great Mechanical Strength, UNAFFECTED BY HEAT. High Insulation. Low Capacity. 


—— SPECIALLY SUITABLE FOR —— 
Steamships, Docks, Factories, Chemical Works, Mines, Damp Places, and all kinds of Underground Work. 
= GOLD MEDAL. PARIS UNIVERSAL HXHIBITION. 


RHFHREBNOCES AND PARTICULARS ON APPLICATION. 8290 
wornrs-— NWORTE WooiLwicH, E. 


JOHN MARSHALL & SONS, 


GLASGOW TUBE WORKS, GLASGOW. 


MANUFACTURERS OF 




















































FOR MARINE, STATIONARY, AND LOCOMOTIVE BOILERS, &c. 8204 


WROUGHT IRON AND STEEL TUBES OF EVERY DESCRIPTION. 








ROBEY & CO. won LINCOLN 


MANUFACTURERS OF 


CORNISH & LANCASHIRE BOILERS 


BY SPECIAL MACHINERY 


OF PERFECT AND MOST MODERN CONSTRUCTION. 


Rivetted by Hydraulic Machinery. 
ALL HOLES DRILLED IN POSITION. 


Constructed in sizes of from 4 to 40 HP. and from 80 lb. to 
140 lb. working pressure. 





STANDARD SIZES IN STOCK OR PROGRESS FOR QUICK DELIVERY. 





x 2 ese oe Estimates given on receipt of Specification of 
o - a ae — Requirements. Apply to— sro 


ROBEY & CO. GLOBE woRKs, LINCOLN. 
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BAILEYS “AQUA-THRUSTER” 


A PISTONLESS STEAM PUMP WHICH MAY BE APPLIED TO MANY USES THAT WOULD QUICKLY WRECK OTHER TYPES OF PUMPING MACHINERY. 


Bailey’s ‘““AQUA-THRUSTER” can be arranged so that no re-filling is required in case the charge is lost during sinking operations. 


The value of this 


improvement will be recognised by those who have had the management of this type of Pump. 





Messrs, J. A. KEETCH & SON, Bristol, writing 
on the 24th September, 1888, say of the 


**Aqua-Thruster.” 


We sold the No. 4 ‘“‘“AQUA-THRUSTER” tio a Con- 
tractor who uses it to empty a cesspool or dross 
for closets, at a mansion. It is sixteen years ago since 
it was cleaned out, and he calcula 
again clean it, but in four 


him four or five days to 


hours the ‘‘AQUA-THRUSTER” had half emptied it. 
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AS EMPLOYED FOR WELL-SINKING § 


PURPOSES. 


Messrs. JNO. FREEMAN 
and SONS, The Granite 
Quarries, Penryn,Corn- 


wall,on July 18th, 1889, | 


say :-— 


The “* AQUA-THRUSTER” 
which you supplied to us some 
months ago has given every 
satisfaction. We have received 
the second one ordered, and 
hope to start it in due course. 








it would take 


Ques. 1. How does the ‘‘ Aqua-THRUSTER” 
differ from other steam pumps? 

Ans, This pump has no pistons or working 
parts; it requires no oiling or packing, but 
works direct from steam pressure. 

Q. 2. Is it as reliable as a piston pump? 

A. More reliable for most purposes, as 
there is nothing in it liable to stick through 
corrosion or rust. 

Q. 3. Does it require more steam than 
centrifugal pumps? 

A. No; but, on the contrary, it is more 
economical, from the fact that we have the 
advantage of the 25 ft. vacuum. 

Q. 4. Is it more economieal than piston 
pumps? 

A. It is quite as economical as ordinary 
high-pressure piston pumps, but not quite as 
economical as very expensive steam pumps 
which work with a variable cut-off valve. 

Q. 5. How high will it raise water? 

A. For all practical work from 1 ft. to 
100 ft., and when coupled together they are 
at work raising to 300 ft. to 400 ft. 

Q. 6. How much steam pressure does it 
require to raise water? 

They will work with exhaust steam, 
or with 3 1b. or 41b. pressure up to 100 1b. 
and even higher pressures. 





AG LO OL LE FO FOO CUI LOAT/ION oO 


Ve ed oa 


A LA 


£ BY: OANA 


OQAWMLRAOTOR 


AP) CHUA ZL: 


fe a ee 





View, from a Photograph, ofa Manchester Salt Warehouse, the Foundations of which were cleared of 


Mud and Water by Bailey’s ‘‘ AQUA-THRUSTER.” 


NWOTES & QUEHEIES For PRACTICAL MEN. 


Q. 7. Will the ‘“Aqua-TuRusTER” pump 
muddy water as well as clear? 

- Yes, it will pump water containing 50 
percent. of mud and sand. 

Q. 8 Ifthe “ Aqua-TurustER” does not 
work, where am I to look for the difficulty ? 

A, Examine the top valve to see if red 
lead, chips, or sediment from the steam pipe 
have accumulated so as to impede the valve. 
See that the injection pipes are clear of ob- 
struction, also examine the strainer on the 
foot valve to see if that is clear, and satisfy 
yourself that the suction pipe is air-tight. 

9. 8 it require a foot valve on suc- 
tion pipe? 

A, Itisa great advantage to have a foot 
valve, although it can be sometimes worked 
without, 

Q. 10. What kind of work is the ‘‘ Aqua- 
THRUSTER” now being used for? 

A. For Dye Works, Bleach Works, Dry 
Docks, Quarries, Brick Works, Paper Mills, 
Hotels, Water-works, Irrigation Works, &c.; 
also for duty on steamships for pumping out 
the bilge water, for washing decks, for rais- 
ing sunken craft, and —_ out fires, 

Q. 11. What machinery is required to 
work it? 





Q 18. 


Q. 12. Of what materials are the ‘‘Aqua- 
THRUSTERS” made? 

A. Of the best iron and brass; and if 
water containing acid is to be raised, the 
“AQUA-THRUSTER” is made of the best gun- 
metal, and sometimes even of lead. 

Q. 13. Does it require a skilled engineer to 
run this pump? 

A. No; the man who minds the boiler 
can run it. 

Q. 14. How does the price compare with 
other steam pumps? 

A. It is frequently about one-fourth the 
cost of other steam pumps that will do an 
equal amount of work. 

Q. 15. Will it pump hot water? 

A, Upto 180 . Fah. It will force hot 
water if the ‘‘Aqua-THRUSTER” be placed on 
a level with its surface. 

Q. 16. What kind of foundation does it 
require? 

A. No special foundation is required. It 
works as well when suspended by chains or 
ropes as on a solid foundation. 

Q. 17. Will it work under water? 

A, We have pumps that are working from 
50 ft. to 90 ft. under water, in flooded well, 
docks, &c. 

Can it be used asa fire pump ?— Yes. 





A, Asteam boiler fitted with Injector. 








CARDIFEE':—-39, MOUNT STVARTZT SQUARHE. 








Messrs. HY. HAWORTH & SONS, Stone 
Quarries, Nelson, Lancashire, on 
July 22nd, 1889, say:— 

The “AQUA-THRUSTER” has given us 
entire satisfaction, and taking into con- 
sideration the distance the steam has to travel 
—viz., about 130 ft.—we are surprised at the 
quantity of water it forces to a height of about 
50ft. It has saved itself already, in doing 
away with the carrying of water to our Steam 
Oranes, Smithy, &c. 
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View of a Contract executed for a Woollen Manufactory 
in Yorkshire. Intermediate tauhs abolished. 


Messrs. CHANCE BROS. & CO., Limited, 


Smethwick, Birmingham, on July 
17th, 1889 (who use only 5 Ib, 
pressure of steam), say:— 

Your No. 6 “AQUA-THRUSTER” is doing 


its work satisfactorily. 
1 Mr. J. H. ROBERTS, Manager of the 
Wood 


Royd Collieries, Honley, near 
Huddersfield, on July 22nd, 1889, 


says :— 
I have watched the working of your “AQUA- 


THRUSTER” for some time, and am much 
pleased with it. 


Sole Makers: W. HH. BAILEY & CO., Ltd, Albion Works, Salford, MANCHESTER. 
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EASTON & ANDERSON, L™® 


LONDON & ERITH. 
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MANUFACTURERS OF 


PUMPING, DRAINAGE, and MILL ENGINES. 
HYDRAULIC LIFTS AND PRESSES. 
HIGH-SPEED ENGINES, 


For Dynamos, Centrifugal Pumps, and Ventilating Fans, 
COMBINED ENGINES AND CENTRIFUGAL PUMPS. 


BOLE R Ss. 


HYORO-PNEUMATIC AND OTHER GUN CARRIAGES. 
HYDRAULIC AND STEAM CRANES. 


WATER Wworxzty Ss, &o. 


SOLE LICENSEES AND MANUFACTURERS OF 


BULL’S METALS. 


CASTINGS AND FORCINGS OF ANY WEICHT SUPPLIED, ALSO BARS, 
SHEETS, &c., AS WELL AS INGOTS FOR CASTINGS AND FORCINCS. 


THE METALS ARE AS MALLEABLE AS WROUGHT IRON, STRONGER THAN MILD 
STEEL IN A WROT. STATE, AND RESIST CORROSION AS WELL AS GUN METAL, 


Propellers, Pump Rods, Rams, Valve Spindles, Angles, and Hull Plates, &., &c. 


OFFICHS: 
3, WHITEHALL PLACE, 8.W. 


Telegraphic Address: ‘‘Egyptian, London.” Telephone No. 3696. 
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GREENWOOD & BATLEY,L" 


ALBION WORKS, DHHDS. 


ENGINEERS AND MACHINE MAKERS. 


: MACHINISTS TO THE 
BRITISH WAR AND NAVAL DEPARTMENTS, The Council of State for India and the Principal Foreign 
Governments. Makers of a gata to the — Admiralty. 


ENGINEERS’ 


ae, gp ENERAL SPEC TOOLS 


FOR ALL PURPOSHS. 


TESTING MACHINES 
For Iron, Steel and other Materials. 



















Speciality in Machinery for the Manu- 
facture of MUNITIONS OF WAR. 


ELECTRIO LIGHTING PLANT. The ' Vv mS 
“LEEDS” DYNAMO. : 





ARMINGTON-SIMS PATENT STEAM ‘ SS —— Z 
_, Machinery for Treating Waste Silk, 
ENGINE. amamreron. SIMS PATENT sreaM. ENGINE. mics 


OIL MILL MACHINERY — ""Machines for Boots, Badlory, fo." 


For Crushing all kinds of OIL SEEDS Small GAS BLOW-PIPE FURNACES for 
and NUTS, with high yield of oil and Hardening Tools, &e. 


Besnomy at Labour-and Magise Power FLOUR MILL MACHINERY 









Improved Roller Mill Plants. Sole Makers of 

sora Patent Belt Roller Mills. Wheat 

Machinery. Smutters. Centrifugals 
essing Reels. Purifiers, &, 


ESTIMATES AND PLANS ON 
APPLICATION. 


HORSPALL'S PATENT BOLT meee Siegen “sum? DASnee a 
NUT, and BIVET - MAKING PATENT EOONOMIO” OIL MILL PRINTING MACHINE. 


To Orush 34 to 4 tons of Seed per 12 hours. 


London Office—i6, GREAT GEORGE STREET, WESTMINSTER. 
PARIS OFFICE: 36, RUE DE ROME, BOMBAY ACENCY: F. W. SHALLIS, 9, MARINE STREET,  ““ 
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GALLOWAYS, 


MANCHESTER, 


ENGINEERS AND BOILER MAKERS, 


FAVE ALWAYS ON STOCE 


STEEL 
GALLOWAY BOILERS 


OF VARIOUS S125 


READY FOR PROMPT DELIVERY. 

















LONDON -_— 64, Cannon Street, E.C. 
= GLASGOW -_ 128, Hope Street. 
| MELBOURNE 27, Little Lonsdale St. 
| PARIS - - 46, Boulevard Magenta. 
[= HAMBURG- 29, Brandsende. 

“S“ LIEGE - - £42, Rue Reynier. 
\ $AMSTERDAM 47, Spuistraat. 


: GALLOWAYS LIMITED, 


MANCHESTER. z 


Telegraph Address; “GALLOWAY, MANCHESTER,” 
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‘Bell’s Asbestos 


WOMWM-CONDUOCOTING COMPOSITION 
FOR COVERING BOILERS AND STEAM PIPES. 


Will Reduce Loss by Radiation, 
AND 
SAVE 40 PER CENT. 0F FUEL. 















{ue Composition is free from whatever can injure metal, and of a nature which will enable it to adhere well for years 

without bands. Being supplied Dry in Bag, it will cover Six times more surface than other materials which 

are sent out wet in Cask, ad in competition has repeatedly proved itself to be the cheapest material in the market for preven- 
tion of loss by radiation. It saves its cost in a few months, and lasts for years. 


BELLY ASBESTOS LUBRICANT.” 








ALL DRUMS ARE LABELLED AS ABOVE. AS ABOVE. ALL CORKS ARE SEALED AS ABOVE. 


Any Customer receiving Oil sold as BELL’S ASBESTOS LUBRICANT and Cask or Corks not marked as above, is earnestly requested 
to forward us sample and particulars of where obtained. 


The following Oils, refined and prepared by our Asbestos process, are specially recommended to Users of mearmewe | of every kind in all parts of the world. We 
guarantee the quality of each to be unequalled at the price for the purpose named, and a sample drum containing 6 gallons of each or any sort will be sent on 
approval to any respectable firm in any part of the world. 


BELL’S SPECIAL GAS ENGINE OIL.—This Oil is guaranteed to stand|BELL’S PALE COMPOUND MACHINERY AND ENGINE OIL, FOR 
flame temperature, and is suitable for light Machinery and Shafting where EXTERNAL LUBRICATION ONLY. 


naomi “86.” For small and modium sizod Engines, Shafting, and quick ranning 
achinery, displacing Lard Oil. 

fa, BELL’S SPECIALLY PURIFIED DARK CYLINDER AND VALVE » ; : : 
OIL.—This Oil is guaranteed not to gum, corrode, or in any way injure 3c. pena Beis peg = 3c, and Fpl for Locos, and 
metal surfaces. It will not carbonise, nor leave any deposit whatever tionary Kngines up to » displacing Olive 
in cylinders or condensers, nor will it injure india-rubber valves, It is : 
sheclabsly pure hydro-carbon, and will von admirably in all good Sight-|3¢. ‘‘ Marine.” Much heavier than 3c; suitable for Marine Engines and 
Feed Lubricators. heaviest Stationary Engines, Shafting, &c., displacing Oastor Oil. 


Za. Bell’s Specially Refined and Purified Pale Oylinder and Valve Oil contains| BELL’S AGRICULTURAL MACHINE OFL, for Traction Engines, Road 
the same properties as la, and is one of the very best Oils of the Rollers, and all Machines working out of doors. This Oil will not set on 
Valvoline class in the market. bright parts, is not affected by extreme cold or the rays of the sun. 


For other Qualities and Prices, with Testimonials, see Catalogue free on application. 








BELL'S ASBESTOS COMPANY, Limited, 


Sou THawaRHEBs, LONDON, S.Ei. sror 
AGENTS: BIRMINGHAM—BELL & CO., 7, John Bright St. CARDIFF—BELL & CO., West Bute St. BRISTOL—ROBERT STOTESBURY, 114, Redcliff St. 


Blackfriars. LIVERPOOL—2, Strand Street, James’ Street. HULL-—Humber Dock Basin. GLASGOW —35, Robertson Street. 
DUBLIN, BELFAST, BERLIN, ANTWERP, BARCELONA, TRIESTE, LISEON, and GENOA, 


DEPOTS: MANCHESTER—Cable 8&t., 
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J. COPELAND & CO., 


Engineers, Millwrights, and Boiler Makers, Pulteney Street, Dobbie’s Loan, GLASGOW. 
ae THE FOLLOWING ARE SPEOIALITIES: eNO. 3957, 


Ric @. SUGAR. Ice Frour.OIL CHEMICALS.IRON 


STEEL and DISTILLERY PLAN'S COMPLETE in 
all DETAILS, EMBRACING the LATEST IMPROVEMENTS. 


MODERN STEAM ENGINES AND BOILERS OF ALL TYPES. 
ALSO GENERAL HYDRAULIGCO wWworR=xz. 


London Agenta: JAMES REID & CO., Leadenhall House, 101, Leadenhall Street. 














 soewars — 


pA, FLOUR MILLING MACHINERY 


ROBINSON'S ROLLER SYSTEM. 


awarped “S$ (JF RAND PRIX ”’ rans, 1s09. 


THE HIGHEST AWARD. 


ss = THOS. ROBINSON & SON, = 


‘PATENT ROLLER MILL. ENGINEERS, ROCMRDAt.E. 


J OHN CAMERON'S SPECIALITIES | tc 
CONTINUE TO BE HIS STH A.M. PU MPS © me 


For all Purposes, and of which he continues to manufacture by far a larger number than 
any of his imitators. 10,000 SOLD. 


2401S eo ares COAW a LEW EME 


Punching and Shearing Machines 
As used in all the principal Shipbuilding Yards (public and private) throughout the World, 


























mk Varmey 4 | ALWAYS READY OR IN PROGRESS TO ALL SIZES. Al ae 
a AW b wo 4 — 

5 ema OLDFIELD ROAD IRON WORKS, SALFORD, Oa5Rs Bi. 

a = MANCHESTER. ae OE ee Te 





For Newcastle and East Coast: E. BECKWITH & CO., Bonnersfield, Sunderland. 


spears Fortnghtty, = EVO Dee DACLLOe & CO, rasion stein” 
Appears Fortnightly. " o ——- ean 








HEMICAL PLAN 


St. Helens Engine and Boiler Works, ™ 


SOAP AND GLASS MACHINERY. LANCASHIRE. 
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=e BROADEEH™N' Ts’ 


ee? HYDRO-EXTRACTORS. 


Darra ple roan, mempenandon Unis 
oO or be r e 


MANUFACTORIES, DYEHOUSES, LAUNDRIES, 
CHEMICAL WORKS, SUGAR REFINERIES, &e, 


SumMmDYD FOR CATALOGUE. 


THOS. BROADBENT & SONS, 


CENTRAL IRON WORKS, 


Chapel Hill, HUDDERSFIELD, England, 


SSS eS ee ==> 
SSS = SS Telegrams : “ BROADBENT, HUDDERSFIELD.” 
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UNITED STATES : —LOCOMOTIVES & VALVE SPINDLES, 


| METALLIC PACKING C0., LTD., 


MANUFACTURERS OF PACKING FOR 


LARGE MARINE & STATIONARY ENGINES, 


Piston Rods, Value Stems, Pump Rods and Throttles. 
LOCOMOTIVES, &c. &e. 


ABSOLUTELY AUTOMATIC. 50% LESS FRICTION. 
GIVES TO ALL MOVEMENTS OF PISTON ROD. ALWAYS READY. 
PERFECT WORK AT ANY PRESSURE. 

STEAM SETTING. FITTED TO ANY STYLE OF STUFFING BOX, 





























\ IT 18 ENDORSED BY LEADING ENGINEERS. Telegraphic Address: $592 
OF FIOHNS = ” N.B. — We are the Sole Owners of these Patents, and all are cautioned against infringements. f 
227, SWAN ARCADE, Makers, sellers, and users will be held responsible. “METALLIC, BRADFORD.” ? 


BRADEORD. COonMPatTams AGENT'S WANTED. 


THOMAS PIGGOTT & GO, wosks, BIRMINGHAM, 


Gas, Hydraulic, and General Engineers, lron and Brass Founders. 


STEAM BOILERS. COMPLETE GAS PLANTS FOR ILLUMINATING AND HEATING. 
















Telegraphic seer eee ppd ig : = b London Office: 
Address: ee Wye) Jovel)) Joy yoye@ LENGTH 16 ©'& UNDER-ALL SIZES CAN BE. 
ATLAS, BIRMINGHAM Wi ED URES NESTED WITH A DIFFERENCE OF |" 1A aaaiaranaliad 


es 


OO ge 





Sugar Pans, “ - 
Saltpotre Fans, e re 


SINGLE SOCKET. KIMBERLEY SOCKET. 





PIGCOTT'S PATENT SOCKET. 


FLANGED AND SOCKET JOINTS OF EVERY DESCRIPTION. 


BES TTT holo 1 fo To WENGTH 25°78 UNDER PIPES THICK: { 
: Rit >| | ED PURE: CAN BE NESTED WITHA DIFFERENCE | 
Hs = 7 “OF 2'N& THICKER OF 3'N DIAMETER © 








Pipes for Shipment should be ordered varying diameters for nesting, as great saving in freight and transport 
can be effected thereby. 80g0 
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| JOHN BROWN & CO., Limited, gy) 


SH hh ALT D. 


Manufacturers of the following 


SPECIALT TES FOR MARINE ENGINES. 


Section of ‘* Serve” Tube, 


SSO Sewwwe. 
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| LARGEST sizes of ORANK. and STRAIGHT SHAFTING, Hydraulic Pressed, 
Solid or Hollow, Rough Machined or Finished. 


“PURVES'’” Patent Risted BOILER FLUES, placed by the latest Board of Trade, 


and Lloyd 'S Formule at the Head of all Present Types of Flues for resistance to Collapse in 
any respective Thickness or Diameter. 


“SERVE” Patent Ribbed BOILER TU BES, guing more Steam per Pound of Fuel than any 
other Tube or Combination. 


FLANGED BOILER END PLATES of te Largest Sizes, Flanged in HYDRAULIC 
PRESSES in ONE Zeat. 


| STEEL PROPELLER BLADES and BOSSES, well known for Exceptional Soundness —_ 


Smoothness of Surface. pie 
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Also Makers of the 


CLARKE-DOWSEN (iii '} SUITABLE FOR THE 


VALVELESS 
BALLAST HIGHEST 


PUMPS. aired "¥ mn a ey Hea, PRESSURES 


mg = [kd 


GATESHEAD-UPON-TYNE. _ ; 


CONTRACTORS TO THE ADMIRALTY. 
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THE CLAY CROSS CO. 


urers of PIG IRON, GAS AND WATER PIPES TANKS COLUMNS, 8: STANCHIONS, AND CASTINGS” 
"FOR GAS, W WATER A AND ID SEWERAGE WORKS, COLLIERIES, MER ENGINES, PUMPS, &c. 


evrerniiaan OLA'YT OROSS, NEBAH ORS TS ems ED. 


THLEGRAMS: “JACEKESON, CLAY CROSS.” 


Agents: BECK & OO., Limited, 180, Great Suffolk Street, 8.E. 
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PRIZE MEDALS received from every Exhibition at which our Machinery has been Exhibited: LONDON, 1851; PARIS, 1855; SOOIETY OF ARTS, 1855; LONDON, 1962; DUBLIN, 18665. 


ww™ MUIE & CO.., BRITANNIA WORKS, SHERBOURNE STREET, MANCHESTER, 


MAT UFPAOCTURERS OF 


UIR' IMPROVED HOLLOW ALFRED MUIR'S PATENT MILLING CUTTERS, with Rest and | Jonian’s Patent Multiple for Bolles 
. = th Oapetan or aw ~) af ting nous ot in doop, up Ibm rd, a | en byl, hp ee , hey Ry) eller 
2. min’ 
4 Ph (aise me ALFRED MUIL'S PATENT 0 OVAL BOLE ant OROULAR ee ee Os ee Preriptnn and Shearing Machines, all elses and de- 
for Marine, AT yy ke — plates, Power Lathes, 5 in. to 72 in. centres, all descriptions. | Plate Edge Planing Machines. 

PATENT REAMERE, tor truly finishing Paper and nS Pararr Nee ee i et Tes We Teeees Bee te ee eee te \ 
es—one 

Parallel Holes. . other Horizontally. Maconl's Patent Rivetting, Machines spect for Bewing Machine Makers, D | 


W. M, & Oo. have in thelr extensive STOOK BOOMS, or in progress (AT MANOHESTER ONLY), various sises and descriptions of the above Machines, &o., which are in general demand. 8167 
LONDON ADDRESS.—2, WALBROOK, E.C, 


te ACME” GOVERNOR gaits 


(LINDLEY'’S PATENT). WANTED. 


NOTICE.—We are now granting Sole  —— for — 
= Towns, and Districts, to responsible 


When applying, please state the District ate, Rin, | £3 . 
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VALVE BOX. of the other forms of valve box shown hereon, 


“O, ” WITH STRAIGHT VALVE BOX, 


= a — i <a 4 
“A,” wITH ORDINARY “D.” This mane of Governor can be fitted with any ; = 

7 

8 


1] 
a 
i] 


NOTE.—In all forms either branch may be used as the inlet. 99 32 0 


—— BROWETT, LINDLEY, & CO, Lro,"Saee88s: MANCHESTER 
STURTEVANT “MONOGRAM” BLOWERS & EXHAUSTING FANS: 


BLOW ERS OF THIS PWPATTERN 


ARE ESPECIALLY ADAPTED FOR 


BLOWING FORGE FIRES, BOILER FIRES, HEATING & PUDDLING FURNACES. 
HXETAUSTEHRS 


ARE USED FOR 


REMOVING SMOKE, STEAM, NOXIOUS VAPOURS, 
Dust from Emery Wheels and Cement Mills, Stive from Mill Stones and Purifiers, &c. 
SEND FOR NEW ILLUSTRATED SECTIONAL CATALOGUE AND PRICE LIST. ' 


A LARCE STOCK READY FOR IMMEDIATE DELIVERY. ‘ 


STURTEVANT BLOWER COMPANY, 


75, Qusa=s WIGcTORIA. STRAT, LOnDowm. 
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MANUFACTURERS OF 


SUGAR-MAKING 
MACHINERY, 


Embracing all the 


LATEST eo" 













anp BOILERS or 


WEIGHING MACHINES FOR ALL TYPES. 


ALL PURPOSES. 


LONDON OFFICE: 
49, Finsbury Pavement, E.0, 





MAKERS OF 8731 


TRAVELLING CRANES, 
IRON PIERS, BRIDGES, AND ROOFS. 
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REID'S soe 4 STEAM- REDUCING VALVE. | “VULCAN” AUTOMATIC SIGHT-FEED 
pe i ) LUBRICATOR. 


Best Lubricator in market for Land and Marine Engines. 


ADVANTAGHSBS. 
1. It saves 50 to 75 per cent. in Oil. 
2, Cylinder and Valves are supplied with Oil regularly and efficiently. 
8. Reduces friction by constant and regular lubrication. 
4. Wear and tear of Engine reduced to a minimum. 






































6. Requires no attention, only filling every watch (4 hours). Lar oely 
6. Is Automatic in its working, the Piston standing still on reaching 
oe Used 
i) Teese = (eer ean in 
\ WAH E = cf: 42 Triple 
1. ey : REES’ BOAT-DISENGACING HOOKS ) Expansion 


‘ EFFECTIVE! SIMPLE!! CHEAP!!! 
ADVANTAGES, lj <~ PASSED by BOARD OF TRADE 
Dispenses with Packing, Pistons, or Diaphrams a EMIGRATION OFFICERS, é&c. 
as generally used. 
Does not accumulate steam. 
Easily no ie or altered to suit any pressure 
Easily taken to pieces and fixed. 


Compact, and takes up little space. 
Simplicity and Efficiency guaranteed. 


Engines, 








Hooks in position for Life Boats 
with Chain Slings. 






















ai ree 
senses 
= 


EU 














SUPPLIED TO— 
H.M. Navy. Fairfield Engine Oo, Raylton, 
Dixon & Oo. James Laing. Eastern Te! ph Oo. 
British India §.N. Oo. MoGregor, Gow & Oo. Geo. ompson 
and Oo. Zeeland 8.8. Oo. French Transatlantic Co, Navigatione Generale Italiano, 
London, 0, and D, Railway. Earle’s Shipbuilding 0o., &o. &. 


sl Uaon, WM. REDD & CO, 112, Fenchurch St, London, BG. 


DUPLEX POWER @ g@PUMPS 































S.OWENS & C° 
LONDON. | 


——— 
SS 
SS 





FROM A PHOTOGRAPH OF A PAIR OF PUMPS 14 om DIA., 24 in. STROKE, 


ESTIMATES AND DESIGNS FOR PUMPING MACHINERY for ALL PURPOSES 
FURNISHED ON RECEIPT OF FULL PARTICULARS. 


Ss. QOQWaV7EseS «ac Ge)., 
HYDRAULIC & GENERAL ENGINEERS, WHITEFRIARS STREET, LONDON, E.C. 
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-HUDSWELL, CLARKE & CO. 


-— BRAIIE: WA DW bounpry. LanDbDs. 
Established 1860. ri Telegraphic Address: ‘* LOCO, LEEDS.” 














LOCOMOTIVE “TANK ENGIN ES. 
FOR MAIN OR BRANOH RAILWAYS. 
Contractors, Ironworks, Collieries, &c. All Sizes and to suit any gauge of Railway. 


PRICES, PHOTOGRAPHS, AND FULL SPECIFICATIONS ON APPLICATION. 








SOB MAKE ES OF 


RODGERS “PULLEYS. 


GISTERED 
i ae noon THROUGHOUT, RIM, ARMS, AND BOSS. 


THE BRUSH ELECTRICAL ENGINEERING CO., LD. 


112, BELVEDERE ROAD, LONDON, and FALCON WORKS, LODE py wa 






















Tank Locomotives Tramway y Engines, 

FOR OONTRAOTORS. 3 — A a | : =I = hm minal ol TRINWAY OARS, 

Krew font Hagan i i |! ahaa pal Le : . i | Tl ne LIGHT RAILWAY 
ENGINES —e 

OF VARIOUS SIZES = Open and Closed 
in Stock or in Progress. WAGONS. 


SPECIFICATIONS, PHOTOGRAPHS, AND PRICES ON ceanliadlermetsiett si 6-8 1M om 


— ~ LOCOMOTIVES 


























| 


Of all Sizes ont Gauges. for Main and Branch Lines, Con- 
tractors, Collieries, Ironworks, &c 
PHOTOGRAPHS, SPECIFICATIONS, & PRICES ON APPLICATION. 


ENGINES sold for CASH or on DEFERRED PAYMENTS. 


> PECKETT & SONS, 


‘ieomntty asmbned! ive Locomotive Engine Builders, BRISTOL. J 











{ 


Ps 


















Dec. 26, 1890.] ENGINEERING. 51 


THE ROGERS LOCOMOTIVE 
AND MACHINE WORKS, 


BUILDERS OF 


LOCOMOTIVE ENGINES OF ALL GAUGES, 


AND FOR EVERY VARIETY OF SERVICE. me 


PATERSOK, NEW JERSEY, UNITED STATES OF AMERICA, 
_ BALDWIN LOCOMOTIVE WORKS, 


PHILADELPHIA, U.S.A. 
BURNHAM, PARRY, WILLIAMS & Oo., Proprietors, 


LOCOMOTIVE. “ENGINES, 


Adapted to every variety of service, and built accurately to standard gauges anh Gentine Like 
parte of different engined of Onane dias pestectiy Seteuebengeahies 


PASSENGER AND GOODS LOOOMOTIVES. 


MINE LOCOMOTIVES, NARROW GAUGE pega 
STEAM STREET CARS, &c. 


ALL WORK THOROUGHLY GUARANTEED. 








Established 1831. | Annual Capacity 300. 











! tj 





ANNUAL 
CAPACITY 

























































MANNING, WARDLE & CO. 


Bo ’WnN Ee EW rNEe woRE S, LHBDS, 
Makers of Locomotive Engines for any width of gauge, and for all purposes. Materials and workmanship of the best quality. mane apnea thal: Coates 9 Seneeds ena ieane PAS eee 
___ Specifications, Photos, and Prices om application, and Special Designs sent on receipt of particulars of recuiremente. 








eee 
Bean EE 


R. & W. HAWTHORN, LESLIE & CO., LTD. 














NE WCASTLE-ON-TYNE. 


5 LOGRIROT NNR 


EVERY DESCRIPTION. 

















Lime Bank Street, Ardwick, Manchester, 


MANUFACTURERS OF 


IMPROVED PATENT 








GRINDING ano n> POLISHING 


MACHINERY. 


=. PRIZE MEDALS—Amsterdam, 1883; International Inventions, 
London, 1885, &., &. 


























| 
| 
| 
| 
| 
3 
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Illustrated Catalogues, with REVISED PRICE LISTS, free by Post. 



















of the Royal Agricultural Society of England since 1849, and all the 
FIRST PRIZES for Portable and other Steam ‘pa: at the 


SSIS y- 25,600 Engines and 23,600 Thrashing 
SA eran. s, Machines Made and 
Sold. 





PORTABLE S ENGINEA= = TRACTION 
ENGINES. HORIZONTAL ENGINES. 








GOLD AND OTHER MEDALS. 
Lendon, 1851, 1862. 
Paris, 1855, 1867, 1878, 


STAMP END WORKS, | Vienne, 1867, 1866, 1873. 


And at other Great International 


LINCOLN, | Exhibitions. 
AND MELBOURNE, 1889. 


78, LOMBARD ST., LONDON. Gold Modal Awarted oc Portable Ragin = 


Thrashing 
Telegrams :—“ OLartons, Linco.y ;” ‘‘ OLAYTon SHUTTLEWORTH, Lonpon.” Award for General Excellence of Exhibit. 































































FERRO-ALUMINIUM, ALUMINIUM 
BRASS, SILICON BRONZE, 


For Iron & Steel Founders, Engineers, 
and all Metal Workers. 


WARRANTED 
Best Quality in the Market. 


LEISLER, BOCK & CO., 


21, St.Vincent Place, GLASGOW (gett 


Particulars, Price Lists, and Terms on application. wi 


= a 





























ore eran amano aoa 


















jegrame : cert, MAKERS OF 
N A P| ER: 7. IMPROVED PATENT 
ws, STEAM and HAND 
p ‘ STEERING GEARS 
B 0S. | | | WINDLASSES, 
LTD. . CAPSTANS. 
ENGINEERS, FOUIDERS, wns DECK & WHARF 
AND BOILER MAKERS, Mr z= CRANES 
Works : fF Wendell we : 
100,HydePark St.’ | [a ASH & COAL HOISTS, 
SIDE VIEW. IMPROVED PATENT CARGO WHIPS, 
GLASGOW. OVERHEAD TRAVELLING CRANES — ee 
DRIVEN BY Contractors by Appoint- 
Lonpon Orrice : ROPE OR SQUARE SHAFT. ment to the Admiralty 


55, Leadenhall St. and War Office, ss 


FIRST ORDER OF MERIT, 


. MELBOURNE EXHIBITION, 1888, 








mT 





LULL 





ROPE, BELT, AND 


LargeCONE Pulleys 


“ | | ) ir : — 7 — ssi “\4| 
IN WROUGHT IRON, 


ss Prin Ni ne Sl 
i, } . pf | tee 


\ Hy { Ny” . Perkins’ Patont Mortice Gearing. 
Hl THE FORGE, BRADFORD. 














* 
* 
} 


™ >a, - 
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PRIESTMAN’S OIL ENGINES” 


HAVE BHEN ADOPTED BY 


THE ENGLISH GOVERNMENT. THE VICTORIAN GOVERNMENT. THE NEW ZEALAND GOVERNMENT. 
THE EGYPTIAN GOVERNMENT. THE NORWEGIAN GOVERNMENT. 
on BRETHREN - TRINITY HOUSE. THE NORTHERN LIGHTHOUSE BOARD. THE IRISH LIGHTHOUSE enemas ‘ce, ke, te. 


ug, —” » @OLD MEDAL AWARDED, EDINBURGH, 1890. 











Oonieabiars for Dredgers via 
the following Governments : 


ENCLISH. 


Contractors for Dredgers to 
the following Governments. 





FRENCH. 
INDIAN. 

PORTUCUESE. CERMAN. 
CHINESE. BRAZILIAN. 
CHILIAN. ARCENTINE. 
ITALIAN. AUSTRALIAN. 
VICTORIAN. kneel 
QUEENSLAND. a : 

NEW ZEALAND. ” fetlictmen oat Humes’ Patents. pt a 


ROYAL AGRICULTURAL SOCIETY'S COMPETITIVE TRIALS, PLYMOUTH, 1890. 
AWARDED FIRST AND ONLY PRIZE FOR OIL AND GAS ENGINES, 


PROFESSOR UNWIN (one of the Judges reports:—“ The Priestman Engine was altogether 
satisfactory, and worked with an economy of fuel almost unprecedented.” 


‘‘ THE TIMES,” June 23, 1890 :—“' This Engine i is most economical in working, costing less in this 
respect than any other motor entered in either class (i.e., Steam, Hot-air, Gas, and Oil Engines).” 


SEND FOR PRICES AND TESTIMONIALS. 8831 


Works: HULL. LONDON—/73a, Queen Victoria St., E.C. GLASGOW—7, Bothwell St. MELBOURNE—99, Queen St. SYDNEY_—_52, Pitt St. 


SAMUELSON & 60... | D. mae 


IN GREAT BRITAIN UNDER ROOTS’ LATEST AND MOST IMPROVED eon 1885 AND 1889, FOR 


ROOTS’ “ACME” BLOWERS AND GAS EXHAUSTERS. 


See large Illustrated Advertisement every four weeks. 


‘COMPACTUM DISTILLERS, EVAPORATORS & FEED HEATERS 


MORE EXTENSIVELY PATRONISED THAN ANY OTHER MAKE. 
RECISTERED TRADE MARK “GOMPACTU WM” 


Mr. J. KirKa.py, 69, King William Street, London, E.C., 28th June, 1886. 
Dear Sir,—We have now much pleasure in giving you the result of some months’ working with your Feed 
Heater, using live steam direct from the Boiler. We have delayed doing so until now as we wished to see if 
the water that we use for our Boilers, and which is full of lime and salt, would in time clog the tubes; but 
this it has not done, and we find the Heater working as well as when it was first fixed. We have checked 
the consumption of fuel very carefully, and find that in March, with the Heater fixed, we made a 
saving of 13 per cent. on our — consumption. April, with Heater fixed, gave a ‘trifle more. 
May we disconnected the Heater, so as to thoroughly test what it really was doing, P 
a oy engineer thought that this large saving was in some part due to alterations we STEAMSHIP 
e during the time ; but this proved not to be the case, as our — 
"a rather more than it had been before the Heater was in use. We then 
refixed the Heater, with the result of the consumption of fuel again going 
down from 12 to 13 per cent. We have thus proved to our own satis- 
faction that by using the Heater we are saving at least 12 per cent. 
in fuel on every ton of cement we make.—We are, dear sir, 
yours faithfully, for THE BRIDGE CEMENT CO. LD 
CHAS. CHAPMAN, Secretary. 


AND Highest Awards Everywhere. Seven Prize Medals. 
Repeat Orders invariably follow the first. 


MAKE A TRIAL. SOLE MAKERS— 


JOHN KIRKALDY LIMITED, = 


"BREAD EMon: 40, WEST INDIA DOCK ROAD, LONDON, ™:rsoxa, vo. sn 










































AND FACTORY 


SHOULD HAVE A 


FEED HEATER 


OR IS 


At a disadvantage. 


Heaters oe} jana Ld megs no 


FOR 


FULL DETAILS 
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RASTNBR'S 
PATENT AUTOMATIC EVAPORATOR, 
FRESH WATER FEED MAKE-UP APPARATUS. 
APPROVED BY BOARD OF TRADE FOR PASSENGER SHIPS. 


“JAPAN LINZ.” 


(cory.) re 8.8. Carmarthenshire, 
‘London, 18th June, 1889. 

“*Mesers. Carnp & RAYNER.—Dear Sire, —I am pleased to 
inform you that the Rayner’s Patent Evaporator, fitted in 
this vessel in May, 1888, has given eve! satisfaction. ee 
find that by working the Evaporator about four hours 
day supplies all the auxiliary feed required. The boile aes 
are now in splendid condition, and vofiee very little clean- 


ing after our Mele to Ja; nd back. 
. (Signed “M ROGERS, Chief Engineer.” 


Provides Fresh Feed Make-up Water for Boilers, 
and Heats the Feed. 


Prevents Formation of Scale—Saving Expense of 
Scaling. 


Economises Fuel. Is Self-Cleaning, 
Requires no Pump. 


Only One Joint to Break and Re-make for 
estas Examination, &c. 
Tol, Address—" Vaporize, “London,” SOLE MAKERS: Telephone Number—5210. 


CAIRD & RAYNER, Gpresaiy Brassfounders, and Finishers, 


777, Commercial LIMEHOUSE, LONDON, E. 


ROBERT MIDDLETON, 


SHEEPSCAR FOUNDRY, LEEDS. 


Telegraphic Address, “HYDRAULIC.” - - - «= - ABC Code used. 
London Office: 9, FENOHURCH AVENUE, E.O. 


BARCELONA INTERNATIONAL EXHIBITION, 1888. 


GOLD & SILVER MEDALS 


For Hydraulic Presses and Fittings. 
HIGHEST AWARDS GIVEN. 





























l &e. 


gineering, 





To work by Hand, Belt, Power, or Steam. 
and General En 


HYDRAULIC HOISTS AND LIFTS; 
PUMP AND RAM LEATHERS; SCREW PRESSES; 


HYDRAULIC PUMPS 





HYDRAULIC PRESSES 





oF EVENT DESCRIP TIOW. 





LLOYD'S.» FANS 


For BLOWING 
EXHAUSTING — 
S VENTILATING. 


6 Prize. RIZE: MED DALS. 
. _)Lioyn: DAVIS 
64 SUMNER S! 


7 Yolen hi7-1.¢ 
‘Blowing Fan. LONDON SE] 














THE HELICAL 


at CENTRIFUGAL PUMP 


\\ JA WADE von "JOHN OHERRY, 
——_ \ ' Draws to a depth of 83 ft. below the 
i A spindle, and raises water in suction 
and lift combined above 100 ft. The 
output is as marvellousas the powers 
of suction and lift, for a 6-in. has, in 
poe ae lifts, put out upwards of 
1 ns per minute. Reference is 
kindly p perm tted by the Exors. of T. 
ALKBR, Esq., who are using 
Be Pumps very extensively on the 
Manchester Ship Canal and other 
Works. 
It can also be used without Foot- 
valve, thus becoming an excellent 
Dredger. 


THE COMMITTEE OF THE NEWCASTLE JUBILEE EXHIBITION AWARDED 
THIS PUMP THE SILVER MEDAL. THE ONLY =" GIVEN FOR PUMPS. 


THE egy FORCE PUMP, 
(Also Patented by J. A. WADE and JOHN CHERRY), will be lan to work much ap cae fee any 


other Ram Pump, and consequently to require less steam to drive it. It can be nD 
a form —— ee and rocpcore aging bo 2 — — for mines. 
J.A.WADE, AT THE HYDRAULIC ENGINEERING WORKS, HORNSEA, 
"Or at R. WADE, SONS, & Co., Hull. 8491 








RANKIN & BLACKMORE, 


ENGINEERS, GREENOCK, 


MAKERS OF RANKIN’S PATENT 


2-GYLINDER DISCONNECTING COMPOUND ENGINES 


4-Cylinder Disconnecting Triple “and Quadruple-Expansion Engines, 
Fer PADDLE and TWIN-SOREW STEAMERS; Also Makers of 


RANKIN’S Patent DISCONNECTIVE TRIPLE and QUADRUPLE-EXPANSION ENGINES 
for PADDLE and SINGLE-SCREW STEAMERS. 








as compared with the eplinsey $4 4-cylinder Gpnpemns 
or 8-cylinder Triple and di Engines, 


SIMPLICITY OF GONGTRUCTION, ECONOMY OF FUEL, yoy Y OF WORKING PARTS, 
SUPERIOR EFFICIENCY, 42> LESS TEAR AND WEAR. 
FULL PARTICULARS AND PRICES ON APPLICATION, 


The principal otraten 3 claimed for these Engin 


©3 














er 
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CIRCULATION of WATER in STEAM BOILERS. 
N EW The_ illustration 







UNIVERSAL "emi 
CUTTER = Re 


REAMER 


GRINDER 


GRINDING 
EVERY FORM OF 


MILLING 
CUTTERS. 


Illustrated Catalogue sent on 
receipt of Twelve Stamps. 


CHAS. CHURCHILL & CO, Ld. 








_21, CROSS STREET, FINSBURY, LONDON. «| Ee 








= Ei Ei 


COFFIN AVERAGING INSTRUMENT 


DETERMINES THE AREA OF ANY IRREGULAR FIGURE. 
; ~\Gives Mean Effective 









Indicator Diagram 
without computation. 


ABSOLUTE 
ACCURACY 


—o— 


EASY TO 
mee MANIPULATE. 
. } al —o—. 
mmm! NO LIABILITY TO 
ERROR. 
—o— 

ONE DIAGRAM PER MINUTE 


MEASURED WITHOUT 
EFFORT. 

















THE TABOR INDICATOR. 


THE TABOR SPEED COUNTER. 


JOHN MUSGRAVE & SONS, Lid, 


Globe Iron Works, BOLTON. 
London Agents :—S. & E, RANSOME & (0., 10, ESSEX STREET, STRAND, W.C. 








Pressure (M.E.P.) of an} (ii 


shows how an active 
forced circulation is 
produced in Cornish 
or Lancashire boilers 
by the addition of 


GAMGEE'S PATENT 
SPOUTING COWLS. 


By the use of these, 
steam is made ona 
freely, the tem 
as ature is equali all 
*% "4 over the Boiler, and 
ya 4 Considerable econo- 
eek) my in fuel is ob- 
=> 5. 7 4 tained, varyingfrom 
PY 10 to 20 per cent., 
AAA] according to the 
a i¥ag Dumber of Cowls 
+204 used. The Cowls 
Seg are fixed to the 
(Geg tubes without any 
4 drilling of plates or 
other alteration, 


N.B.—Special Ap- 


tus supplied for 
~ ocomotive and 





Marine Boilers, pro- 
ducing poqealy ‘good 





For iculars and 
Testimonials apply 
to— 8761 


THE GAMGEE STEAM GENERATORS, Im, 58, Millbank St., Westminster, $.W. 


TH SIMPLEX CORLISS ENGINE 


AS EXHIBITED GLASGOW INTERNATIONAL EXHIBITION. 
The best Variable and Automatio 
Expansive 8team Engine in the Market 


SIMPLE | RELIABLE ! ECONOMICAL | 

._|SEPSmE Made Non-Condensing, Condensing, or Compound, 
FOR SPUR, BELT, OR ROPE DRIVE. 

Fe oe Millie Flo Wile Panos + or 
Uf wauores bebeipeamanabaiie: under fixed or 

/’, Yarying load, forms an essential element. The 


/ Essence of simplicity. Can be wrought by any 
ordinary workman, 


_ LOCOMOTIVES 


HYDRAULIC PRESSES AND PUMPS. 


Mining Machinery. Gas Holders and 
Gas Plant. 


General Castings and Machinery. 


=e") THE AIRDRIE IRON CO., 


— Engineers, [ronfounders, ard Bollermakers, 
= AIRDRIE, nr. GLASGOW. 























No. I. 
To Work -to 30 lbs. 


£2/10/0 





No. 2. 
To Work to 50 lbs. 


£3/0/0 








No. 3. 
To Work to 80 lbs. 


£3/10/0 


) This Steam Trap has success- 
fully withstood the 


BEST TEST OF ALL : 
THE 


TEST OF TIME. 
PARSONAGE 























“IWM, OXLEY & 0; 
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 “SMITH’S” PATENT 


Compound Seated Valves| am 


From gin. to 3in. in G.M., and from|@ 


3in. to 6in., with Iron Bodies, Gun 
Metal Seat, Valve, Spindle and Nut. 


/ ZA\FILES, SAWS, &e. 





HESE VALVES have now been tested for over 
two years, and are found far superior to any 
other before the pub lic ; they have never been known 
to fail. The adv antages are—Economy, Simp] 
city, Durability, and Effect, They hold nae 
under high pressure, and are easily repaired at sma!) 
cost, making them equal to new. 


PRICES ON APPLICATION TO 


Messrs. SMITH & CO. 


BRASS FOUNDERS & FINISHERS, 


Midland Injector Works, 24, Station Street, 





The TREN? GAS ENGINE 


Most Practical, Reliable, and Durable. 


POWER EVERY REVOLUTION, 


With a Single Cylinder and Single Crank. 





The Trea Gas jepes Co., Ltd., 
NEW BASFORD, NOTTINGHAM. 


MACHINE TOOLS 
Tron & Steel Works, 











SHIP AND 
BRIDGE BUILDERS, 2 
Bort 
MAKERS. ALL KINDS 
ee or HOLES 1n 
First-Class 





Workmanship. 
RASS, ZINC, &c, 
SHEETS. 


MAKERS 
OF 













WAGNER &Co. 
DORTMUND, WESTFALIA, *” 


RON, STEEL, | ‘ 





WILSON HARTNELL, 


— MANUPACTURAR OF — 


DYNAMOS-MOTORS, 
COMPLETE 


ELECTRICAL PLANTS, 


PUMPING, HAULING, MINING CRANES & HOISTS. 
ENGINES. GOVERNORS, &c. 


Wolt Works, LEEDS. 


Telegrams—"‘HARTNELL, LEEDS.” 8718 


HOW ELL & ( nee a an one s Hanes 
a Lo 

utt-welded TUBES 

¥ every description. 
FITTINGS, &c. Also 


HOWELL’S PATENT “HOMOGENEOUS 1} METAL AND CAST STEEL TUBES. 


“HOWELL'S” SPECIAL SELF-HARDENING STEEL FOR TURNING TOOLS.” 
MEASURES BROS. & CO., 


SOUTHWARK STREET, LONDON. 


ROLLED “sree JOISTS & GIRDERS. 


RIVETTED GIRDERS, FLITCH PLATES, FIREPROOF FLOORS = OR WROUGHT 
COLUMNS, STANCHIONS, TEE " ANGLE AND CHANNEL RO N, RAILS, 
BOLTS, CHEQUERED PLATES, &c, 

Have now In their TOWN Stock 6000 tons of Iron Joists, 3 In. to 20 in. 


deep, Plates, Angles, Tees, &c. Also 2000 tons of Steel Joists, 
8 in. to 16 in. deep. 


8552 
Prompt Delivery at lowest Market Prices. Section Sheets and£stimates on application. ‘ 


MAIN DRIVING BELTS 


SAMPSON & COO.”’S PATIUNT. 


TheLargest Belt in the World 


Width, 76 in.; Length, 158 ft. 6 in., of double thick- 
ness, without cross jointa from end to -_ trans- 
mitting 600 1.HP.—Vide Engineering, Feb. 24, 1882. 


MADE FROM THE BEST ENGLISH LEATHER, 
ANY WIDTH, LENGTH, OR STRENGTH, WITH- 
OUT CROSS JOINTS. 














Manufacturers of all kinds of 


Blister, Shear, Spring 
and Cast Steel. —-.% ius ve Leteeee? 


















4. WOPUoT ‘sornstoR ,, 


—esoppy omqderSejoy, 
Telephone, No, 4,586, 




























GOLD MEDAtLESA 
AMSTERDAM AND ANTWERP. 


Also Manufacturers of Single 
and Double Leather Belting, 
sewn with CopperWire, Hemp, 
Lace, or cemented and rivet- 

ted. Double Belts of all 
widths in stock or in pro- 
gress. 





\ ELEVEN PRIZE MEDALS 
> AWARDED FOR EXCELLENCE 
>= OF MANUFACTURE. 





THE LARGEST BELT Prices and all information 
IN THE WORLD. on application to 


SAMPSON a&& CO., 


STROUD, GLOUCESTERSHIRE. 


7946 





POE qeennrnr — 
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89, SUMNER ST., SOUTHWARK, 


HENRY J: CORES)" cosmcw.-am 


8 CRAB DREDCERS. 
OVERHEAD TRAVELLING GRANES. 















JERSEY HARBOUR WoRKS. 


LT 








HYDRAULIC CRANES, 
PRESSES, AND PUMPS. 
SLIPWAY MACHINERY, 


ROCK DRILLS, and 
AIR COMPRESSORS. 
HT ghflelds 


THOMAS_PERRY & SON, iD. Wort, * BLSTON saa 
GF 5 mm . & GRAIN ROLLS.. 


Up to largest sizes, turned for rolling all kinds of metal. 
PERRY’S PATENT MACHINE-MADE WHEELS, by which perfect 


accuracy is insured. 














=) STEAM, BLOWING, & WINDING ENGINES, with patent adjustable 
spring pistons. 





ENGRAVING FROM PHOTO OF 10-Tons STEAM CRANE, | § 


SIEBE, GORMAN&CO.. 


SUBMARINE ENGINEERS, 
187, WESTMINSTER BRIDGE ROAD, 8.E. 


INVENTORS AND PATENTEES OF THE 


Improved Diving Apparatus, 


FITTED WITH 


TELEPHONE AND SPEAKING APPLIANCES. 


SUBMARINE ELECTRIC LAMPS. 
KERS 10 THE ADMIRALTY, WAR OFFICE, 











SOLE 
INDIA OFFICE, CROWN AGENT FOR THE CO 








++ ESTABLISHED 1781, ++ 


J. K. MANSERGH & SONS, 


WHEATHILL CHARCOAL WORKS, 
~~—BALFORD.~~— 




















PUNCHING = SHEARING MACHINES, and all kinds of ROLLING MILL MANUFACTURERS OF 
= MACHINERY. Castings of every description. Flour Milb| coal Dust, Coke Dust, Pure Oak ‘aig 
= = and other Rolls Ground and Polished. 8700 and Mineral Blackin 8251 
“FOR SHIP USE, “SHIP. USE. — HIGGINsSON’S PATENT — FOR LAND USE. = 
selegraphic address: ATIO, LO. 


HIGGINSON & CO. Limited, 11, Meanie. hee gr sone al Queen Victoria Seah ‘LONDON, ye, Cc. 








LOCOMOTIVE ENC UNE MOUNTINGS 





IN BRASS, COPT=S, 





COPPERSMITHS, BRASS  Foumeias. 
ISAAC STOREY & SONS, 


ENGINEERS’ 


OR eres aOR. 








AND FINISHERS. 


ESTABLISHED 
1837. 





= iv OTT MILI MA HCH TS TDA. 
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HAYWARD TYLER and CO,, 





om 
i ', 


ea 


ets i a0 


2 mL 
“a —a M4 ML if 


if tif 
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ar 


— AWARDED — 


- ‘Two es Kleven SILVER, Three BRONZE MEDALS 


ATTEN cr CONT i 


Bs 


TT ee aii 


8346 


LONDON. 





FOR 
PUMPING MACHINERY. 


Whitecross Sineet, 








JOHN GREENWOOD & Oo, Limited, 
Carr and Hope Mills, TODMORDEN, England. 
Telegraphic mapper ein Todmorden.” 


London Office—110, Cannon Street. 





‘THSTIMONIALS. 


From William Cook and Company, Ltd., Tinsley Steel, Iron, and Wire Works, Sheffield. 
Dear Sirs,—We have pleasure in stating that we have used your Patent Buffalo Belting in various 
peste of our Works with every satisfaction. The belts used in our Wire Rod Mill are driven at a very high 
ed, and are subject to sudden and heavy strains, but they answer the purpose admirably, and we are very 
le eased with them. Yours faithfully, 
WILLIAM CooK & CO., LIMITED, 
Cc. A. EARNSHAW, Secretary. 
Phoenix Foundry and Engineering Works, Millwood, Todmorden. 
Mesers. John Greenwood & Co., Limited 
Gentlemen,—We have used your Buffalo Belts of different widths on our Machines ae some time, and 
are very well pleased with them; each one giving us great satisfaction.—We are, yours tru 
JONATHAN BARKER & SONS. 
PRICES AND PARTICULARS ON APPLICATION. 8531 


@ FEEDWATER HEATER 





The POSITIVE Nut-Lock Washer. 


uh 





The only Washer that ABSOLUTELY LOCKS the Nut INDEPENDENT 
of Spring Power. 
The ONLY Nut-Lock that does its work WITHOUT ANY INJURY 
to Bolt or Nut and allows their REPEATED USE. 
The ONLY NUT-LOCK applicable to all EXISTING PLANT. 
THE POSITIVE WASHER COMBINES IN ITSELF ALL THE ADVANTAGES OF 
ABSOLUTE LOCK OF NUT AND THE MAXIMUM SPRING POWER TO 
TAKE UP ELONGATION OF BOLT AND WEAR OF SURFACES. ( 





Over 25,000,000 Positive Washers in use on American Railways. 


Full Particulars on application to— 


THE POSITIVE NUT-LOGK WASHER GO. 


LIMITED, 


1, Charlotte St., Bedford Sq., W.C. 3 














NEPTUNE FORGE, CHAIN, ANCHOR, ENGINE AND BOILER WORKS. 


JOSEPH WRIGHT sC? 
LONDOX OFFICE: T i PT 0 N. és 


PALMERSTON 
BUILDINGS. 
SOLE MAKERS OF BERRYMAN’S PATENT IMPROVED EXPANDING TUBULAR . 


> ovriey: 













_ THE BERRYMAN HEATER. 


FITTED WITH 6 
now UR ve 


We 
PATENT 
SYPHON BOTTOM 


AND OTHER IMPROVEMENTS, 
SAVES 
FROM 20% To 60% or 
Als soo 
*S0ILER power, wATER™ 


OVERZQOOO soLo. 


SUITABLE FOR HIGH OR LOW PRESSURE ENGINES. 


pe 


RS 
§ 
ww 
5 
g 
: 
x 
: 
= 


oF suc unens JOSEPH WRIGHT & C2 TIPTON. 














E. S. HINDLEY, 


BOURTON, DORSET. 
——— SPECIALITIES. —— 


VERTICAL ENGINES, 
§| Horizontal a, 





dD. =. Srnw arr & Oo., Glink amen. 
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IMPROVED 


Steam & Water Valves, 


FITTED WITH SEATINGS OF 
RHODES’ PATENT ASBESTOS COMPOUND 


ji) Ml] 





They hold perfectly tight under great pressure. The 
Patent Seating can be renewed at will, without remov- 
ing the body of the valve or breaking the pipe joints. 
While the price is only that of an ordinary gun-metal 
valve, they will last very much longer. 


B. RHODES, 


BOW BRASS WORKS, LONDON, E. 


TheGrantham Crank &IronCo.,L¢. 


7878 










CRANTHAM. 
MAKERS OF 
BOILERS <¢y 
of all kinds and =} 


PN 
| 


ia 
e 


‘ mec 
rE 


Ua 





Li, 


SE“ 


yy 


22 


ME Spur, Bevel, Mitre, 
Ws MORTICE & WORM 


© WHEELS 


Sy) 
al alles: 


Lt 


MACHINE MOULDED. 





Y TSLEGRAPHIO ADDRESS :— 
W/ ‘*BODLEY, EXETER.” 


SANDHILLS, LIVERPOOL. 


IMPROVED STEAM CRANES, 


With Quick Motions. 


JOHN H. WILSON & CO, 








GOLD MEDAL, 











Extra Strength and Durability 


Liverpool, 1886. 
OVER |00 IN USE ON : 
Manchester Ship Canal Works ; oO!) = = 
Of different sizes. — ne nn ee eee 
CRANES OF ALL TYPES. 


Locomotive, Portable, Stationary—for Rail, Dockside, Ships’ Deck, Wharf 
; or Warehouse. 


a 












PRICE'S PATENT. 











Simplest & Most Reliable 
Single Chain Grab 
in use. 





= ss is i my _ 
tS en aa nernares 4 a Se eee 


CONCRETE MIXING | MACHINES 


In Use on some of the Largest Contracts in 
England and Abroad, 









Effective - and Rapid 
Mixing. 


Only Machine that 
Measures and Mixes 
the Materials Me- 

chanically. 


With or without En- 
gine and Boiler. 


; . From 10 to 70 cubic 
. yards per hour. 


Nill 0 TE 





CENTRIFUGAL 
DREDGING PUMPS. 


} 





GOLD MEDAL, 


LIVERPOOL, 1886. 





>= 





Old Quay Foundry, EXETER. 


SORIZONTAL OR DIAGONAL. 


THOS. NOAKES & SONS, 


MANUFACTURERS. 


ESTABLISHED THREE-QUARTERS OF A CENTURY, 
EInRST-CoLaAass 


Engine & Boiler Fittings 








For High Pressures. 


CATALOGUES FREE ON APPLICATION. 


35 & 37, BRICK LANE, 
LONDON, H. 
TELEPHONE No. 4339. 





8717 





Established 





CENTRIFUGAL PUMPS 
AND PUMPING ENGINES, 

For Docks, Circulating es, Salvage Work, &o- 
The Cheapest and most Efficient Pump in the Market. 
From Newest and most Improved Patterns. 
Specialities: Cen Pumps, Fan | ny =e 
Cranes, Accumalstors, Hydraulic Rivetters, Lifts of all kinds 
DRWSDALE & CO., 


Bon Accorp Enemns Works, GLASGOW. 7324 
NACCORD.” GLASGOW. 





TESLEGRAPHIO ADDRESS — “ BO. 
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TUBES. 


ERKINS’ 
TUBES. 





JOHN SPENCER, waonzszuny. 








Lorpom Orrics axp WakEHOUEE— 8788 
14, GREAT ST. THOMAS APOSTLE, E.C. 
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‘THE STEEL PIPE COMPANY, LTD. 


MANUFACTURERS OF 


LIGHT STEEL & IRON PIPES 


FOR ALE PUHRPrOsBS. 






























PIPHS NESTHD FOR SHIPMENT. 


2, VICTORIA MANSIONS, LONDON, S.W. 


London, Aquilentus. Glasgow, Aquilentus. Kirkealdy, Aquilentus, | GLASGOW : 54, Gordon Street. | WORKS, KIRKCALDY. 








CHARLES BURRELL & SONS, L™- Thetford, Norfolk 


PATENT compound AND 
SPRING MOUNTED 


- ROAD LOCOMOTIVES Zee 


FOR 





















EXPERIENCE 


' Inthe Manufactureof -- 


ROAD ENGINES. 


~ PATENT ‘EUREKA’ LOCK NUT. 


Poss main alles i 














Advantages. Advantages. 








GUARANTEED LOCKFAST. DIFFERENTIAL GRIP AND 


_ LOCK COMBINED. 








Samarra: 7 


ABSOLUTE SECURITY. 





| Section of FintsHap Nur, ae Differentias MINIMUM WEIGHT AND MAXIMUM 
HAS NO SLITS TO WEAKEN AND alles meagre Song eh SOREWING AREA. 


CAUSE RUST-BINDING. 
AUTOMATIC UNSCREWING 
IMPOSSIBLE. 


CAN BE USED ANY NUMBER 
OF TIMES. 





COMPETITIVE TESTS PROVE IT THE 
MOST EFFICIENT & CHEAPEST. 





CAN BE APPLIED 
WITH ORDINARY SPANNER. 





BAYLISS, JONES, & BAYLISS, "“W.¥z%8auprox 


een OFFICES, SHOW & "7keTING ROOMS: 189 & I4l, CANNON STREET, E.O. 




















ar AWARD IN CLASS—GOLD MEDAL—EDINBORO’ EXHIBITION, 1890 


EXPERIMENTAL STAGES PAST. NOW AN ESTABLISHED FACT. 


prey sor MAGNOLIA antirriction METAL, sut'cteirs: 


Special references to the Inman 8.8, Co. on year,» 4 American 8.8. Co. as to their a a experience. Send for detailed reports of Scientists and Leading Engineering eo 
SS —Consulting Engineers please specify, and have no substitute. We Guarantee Results 


iia THE COMPANY, 75, Queen Victoria Street, LONDON, EC. 





















TEL 
. SMOOTH] LY, LONDON.” | 
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FIELD’S PATENT BOILERS AND TUBES. 


ert A & Soe" 7 a 


EASY TO CLEAN, 


a = ie _Feouowica 
e) ss = 2 yl — of - 



































= Y, Wield’s Tubes are 
7 hota to nearly Every 


| YW — ae - 7, wription of Boiler, fhe? 20 
= ably increase their aaa 

Se meN a WY Powers. 

Oowndraught “Field” Boiler. TOOLS LENT FREE. 


i ii 
Cornish, Cross-tube, Lancashire, and other Boilers readily fitted with “‘ Field’s” Tubes.  ‘' Exhaust” and Live Steam Injectors (Holden and Brooke’s)—Automatic, Simple, and Economical. 
AGEN Ts FOr 


MATHER & PLATT’S PISTONS, FRICTION CLUTCHES, VALVES, FITTINGS, &. 











JOYNSON 
DRAWING PAPER. 


FOR ARCHITECTURAL AND MECHANICAL DRAWING. 


Made in rolled, machine finished, and rough surface. In all the usual 
sizes and weights, and in continuous rolls up to 70 inches in width. 


TO BE OBTAINED OF ALL DEALERS IN DRAWING MATERIALS. 
SAMPLES CAN BE HAD AT THE MILLS, ST. MARY CRAY, KENT. 








A. & J. STEWART and CLYDESDALE, Ltd. 


GLASGOW, COATBRIDGE, & MOSSEND. Offices, 41, Oswald Street, GLASGOW. 


— MANUFACTURERS OF-— 


IRON & STEEL BOILER TUBES, 


LIGHT LAP-WELDED WROUGHT-IRON & STEEL TUBES with Stewart’s Patent Flanged Joints. 
Wrought-Iron Tubes and Fittings for the Conveyance of Gas, Water, and Steam. 
FIELD BOILER TUBES, OIL LINE PIPES, ARTESIAN WELL BORING TUBES. 


STEEL & IRON PLATES for BOILERS, BRIDGES, &e. 


ALLEN, HARRISON & CO., 


SCAMBRIDGE STREET WoREBs, MANONIES TEE. 


BRASS and COPPER WORK of EVERY DESCRIPTION. 


Babbitt’s, Fenton’s, and Kingston’s Anti-Friction Metals. 


© wc BRITISH ASBESTOS CO,@ 


Me DUKE phe oth ce etaghone LONDON, E.C. ASBESTOS MINE OWNERS. 


itehe Z “Ts AWitiem s mo 8 > a ‘ = ~ of DE DED 
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[the Bu Burham Brick. Lime, and View Donkey Pumps.— NOTICE OF REMOVAL. 
OOMPANY, LIMITED, Pa AB of ey well-known Pumps et a es SPECIMEN HOLES 


NICHOLAS NLANE, 10 LOMBARD ‘STREET, E.0, 


BELVEDERE ROAD, 
LAMBETH, BAM, WHARD, Bi WHARF, AND DRAW 


at the oe Works, Burham, on "the banks of 
the River Medway, and at Murston, near Sitting- 
bourne, Kent. 
Bricks, Tiles, &c., of any design made to order. 
mie lo i rfectl, ye BA eo strength 
8 e is ly 0, 
and tenacity, { Weta a A 2 under a and becomes 
hard in a short tira 
PARR AND BT NG’S PATENT COMBINATION 
See Builder, aw 16th 
The Burham Brick, Lime, and hee” Cpepeny. 
having been a inted sole manuf: 
pared to = ply Tubes for the Cellular 
Prices particulars forwarded on application. 
PETHER'S PATENT DIAPER BRICKS, 


manufactured poly by Ry Pannen Brick, Lime, anc 
A grext variety of — are are prepared ee ee 


ae St 
eads, &c. seen nat trouae Vantoe Depot. 


7 
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TINKER, SHENTON & CO., 
HYDE, near MANCHESTER. 
Parunrass & MAKERS OF 


THE HYDE DUPLEX BOILER 


This Boiler will evaporate 10 Ib. of water per Ib. of coal. 


THE HYDE DUPLEX BOILER. 





HIGH-CLASS LANCASHIRE, CORNISH, 
AND EVERY OTHER TYPE OF 


BOILERS 


UP TO 200 LB. WORKING PRESSURE, 
All Rivet Holes Drilled in position after Plates are 
bent to ronm. Flues Welded and Flanged. 8063 





London Office: 42, Old Broad Street, E.C. 


| wos ou | 





at our own works and sold by us 


LUCAS & DAVIES, 
EXPERIMENTAL ENGINEERS & MODEL MAKERS, 


stock is always on hand from which We beg to give notice that in yee of Ba 
orders can Se peomatiy eet aa wee increase of business we have been compelled to ta’ 
and Oo., Va larger premises and have removed from 
21, CHARLES STREET, HATTON GARDEN, 


67, FARRINGDON ROA ROAD, LONDON, E.C. 





We thank our many y clients for past favours and 
respectfully ask them to note the new address. 8840 


HONG KONG FIRE JNSURANCE COMPANY 


28, C ORNHILL, ‘LONDON. 
Capital Subscribed > ee 








of £300,000 
Invested Funds exceed . ry 000 
Uncalled Capital . ls 
Reserve Funds exceed . 750°000 


Chief Agents for the United Kingdom— 
Messrs. MATHESON & CO., 3, Lombard Street, E.C. 
THIS re 's Bonus Policies save a sixth in the 

insurance, Reserves unequalled by any 

Non-tariff Office. All Claims are pene in London or 
at the Branch Offices established in all ——~ centres. 
Applications for Agencies may be addressed to the 
Manager, C. G. HA » 28, Cornhill, E.C. 8834 


PATENT LION METALLIC | i he 


J.H-PARKINSON, 
URMSTON, MANCHESTER. 

















FOK TRIPLE-EXPANSION | 
ENGINES. 
THE MOST ELASTIO. 
WON’T INJURE RODS | 
SEND for PARTICULARS. 





JAMES WALKER & CO., 4, America mi » Minories, London, E.C. 








ann een. Best, Cheapest, Most Economical, & 
PATENT. 








Simplest STEAM PUMP 
for Contractors, Mines, 
Collieries, Sewage, 
Well ee 

























MADE 
In Sizes from 


900 to 300,000 


Gallons per hour. 
Can be made to force water to any height. 
Price Lists AND ESTIMATES FREE. 











The Waterspout Engineering Co, 









4, PARSONAGE, 


ANCHESTER. 


— ESTABLISHED 1869. — 


G. F. SMITH, 


Maker of Special and General 


A MACHINE TOOLS 


Lal For Engineers, Ship Builders, Boiler Makers, 
Brass Finishers, Machinists, dc. 
PARAGON IRONWORKS, 
HALIFAX, England. 


Telegraphic Address :—‘‘ RADIAL, HALIFAX.” 


Reliable 
AGENTS Wanted. 















Radial and Wall Radial Driliing Machines from 3 ft. 
6 in. up to 10 ft. Radius. The best, most accurate, 
and cheapest Machines in the Market. 8784 


JI. & W. WEEMS, 


Perseverance Ironworks, Johnstone, near Glasgow. 
HYDRAULIC MACHINERY for the Manufacture of Solid, | HYDRO-EXTRACTORS & CENTRIFUGAL DRYING Machine. 
toy bye and Block Tin Pipes, Tin Lined Pipes, Lead Rods STEAM eee CYLINDERS AND CANS for Drying 


ca. 
| CLAMP STENTERING FRAMES, for Book Muslins and Light 
Fabrics, with Overhead Waving Fi 











Lengths. 
SHEET LEAD ROLLING MI ‘ans. 
TEA LEAD AND TIN FOIL ROLLING MILLS. | PROGRESSIVE CHAIN STENTERING sae eres bag with 
HOLDFAST HYDRAULIC PRESSES, with Screwed Ram and | Steam Heated Air Blast for Drying all classes of 

Locking Nut. RETURN STENTERING MACHINE, with Steam Heated Air 
HYDRAULIC PRESSES, with Plates for Oil Refining, &c. | Blast for ng Heavy Woollens and Light Shirtings. 
HYDRAULIC PRESSES AND PUMPS of most improved con- PROGRESSIVE ¥ YARN WASHING MACHINE. 
struction, of every description. STARCH MANGLES AND SQUEEZING ROLLERS. 
HORIZONTAL FILTER PRESSES for Paraffin Oils and other | SELF-ACTING FURNACE DAMPER, REGULATOR, AND 

FIRE CONTROLLER, for 8 


FEED WATER HEATERS 

HYDRAULIC fo of of all designs. Boilers, &c. 
IMPROVED SCREW JACKS of all descriptions. PARAGON STEAM TRAPS for Removing Condensed Water 
HOLDFAST BYDRAULI C JACKS, with Screwed Ram and/ and Retaining the Steam. 

— Nut. SILENT DISC FANS AND ROOT’S BLOWERS for Smiths’ Fires 
MACHINERY for Drying, 8 and Condi Floor- and Cupolas, and all kinds of Artificial Drying. 

cloth, giving Rapidity and Buperion Finish. SELF.  Bipes eggs cha for Pasting and Drying Cardboards 

MACHINERY for the { Linoleum, Joi ear &e. and other Pa; 
PA eis MIXERS ith Engines for | MULTIPLE CARD AND TICKET CUTTING ee. 


anufacture 
AND GRINDING MILLS, wi! 
Drivi: contained. 
PATENT’ "TUBULAR STEAM HEATED AIR GENERATORS, | PAPER pig AND GLAZING MA 


suitable for all Drying 
HOT AND COLD AIR WOOL DRYING MACHINE, of most | SLUICE AND iu VALVES. 
Improved Construction. STEAM RWGUYES, BOILERS, and sll Boiler Mountings, 7926 














Tele. Address: 
s E, LONDON. 


THE NEW 


Drilling Machine 


WILL BORE THE ABOVE OR ANY SHAPE AT 
ONE OPERATION. 


PRICES AND PARTICULARS FROM 8798 


The Square Drilling Machine Co., Ld., 


35 PARLIAMENT STREET, LONDON. 


WEIGHING MACHINES 


FOR ROAD, RAIL, WAREHOUSE, 


And all other Situations. 





APPLY FOR ILLUSTRATED CATALOGUE TO 


FRANCIS MORTON & CO. 


LIMITED, 
HAMILTON IRONWORKS, GARSTON, 


Near LIVERPOOL. 
London Office: 17, Victoria Street, 


WESTMINSTER, S.W. _ 8794 

C AB LE ELECTRIC LIGHT 
AND POWER. 

Gutta Percha, Pure & Yulcanised Rubber. 


TELEGRAPH Mre. C0., LD., 


HELSBY,™ 
Nr. Warrington. 


WIRES 








11, Queen Victoria St., 
LONDON, E.C. 


TELEGRAPH 
TELEPHONE 








R. HUNT & CO, 





WHOLE AND SPLIT 


CAST IRON PULL! LLEYS 


SHAFTING, PLUMMER BLOC 
COUPLINGS, SET COLLARS, HANGERS, oe &. 
Pulley and other Castings. 8572 
PRICE LISTS FREE. 


EARLS COLNE, ESSEX 


“British-Pickering 
GOVERNOR. 









oO 








POLLOCK, MACNAB, AND 
HIGHGATE, Makers,“ 


lt SHETTLESTON, 
YaxLasGacow. 


o 








PLE Ringo tae 
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oa = THE CLYDE RIVET WORKS C0. CLASCOW, <5 c 
HAND-MADE PAPERS . : > ee 


Drawings, Specifiations, Account Books, &, 
The most suitable for Engineers and others. 8662 
OAN BE OBTAINED THROUGH ALL STATIONERS. 








PATENT IMPROVED 


pss Carriage Sash- baker 





Ship, Boiler, Girder Rivets, Railway Spikes, Screws, Screw Bolts Nuts. 
BEST MATERIALS AND AND WORKMANSHIP. MODERATE PRIOES 
DsgLIVERIES OF ALL Homes anp Export Orpsn 


“TY (LIDGERWOOD HOISTS aN 


An Agency for these celebrated Hoisting Engines has been opened in London by ef ; 
Fraser & CHALMERS, the well-known Manufacturers of Mining Machinery. Me 
The LIDGERWOOD, HOIST is the accepted standard machine in America for Light | Fj 
Mining, re lg k, —_—: Building, and Pile Driving. The advantages established | } 
for the Machine are: Lightness, Perfection of Finish and Material, Rapid Running, and | § 
the Manufacture under Duplicate Part System from standard gauges and templates, so 

















that all like parts of — size engines are interchangeable, and orders for duplicate parts : 5 2 
Z can be filled promptly from large stocks always on hand. : FIRST CLASS 
- = . Every te a and Boiler is thoroughly tested with steam before shipment. Large stocks 45 
SLIDE & SOREW-CUTTING LATHES. are kept on hand and quick delivery guaranteed. Various patented improvements are 
RADIAL ARM DRILLING MACHINES. jadopted. Over 5500 of these Hoists of various kinds are in use. Maintains Sash at any desired height. 
MILLING MACHINES. Stops Rattling. Saves Straps, Buttons, 
PLANING, SHAPING, and SLOTTING MACHINES, &o. Send for full Mustrated Catalogues, or for Estimates, to Rollers, &c. Inexpensive. Easily fitted 





























THE WESTINGHOUSE 


shah, Tein nclete rican [ERASER & CHALMERS, 43, Threadneedle St., LONDON, BGles sce oceee ce 
IMPERIAL STEEL WORKS, 
me) AUTOMATIC HIGH-SPEED ENGINE. 


STEEL CASTINGS | iii 
| SHEFFIELD. == 








SENTINEL TRIPLE-EXPANSION AUTOMATIC HIGH-SPEED ENGINE. 
The Sentinel Quadruple-Expansion High-Speed Engines. 


ALLEY & MACLELLAN, 


GLASGow’, 


SOLE MAKERS FOR EUROPE & THE COLONIES. 


THE MOST RELIABLE AND ECONOMICAL ENGINES FOR ELECTRIC LIGHT. 
Consumption of Water 20 lbs. per I.H.P. by certified tests. 


General Sales Agents: JAMES EDWARDS & Co., 15, Holborn Viaduct, London, E. © 


COAL WASHING, CLASSIFYING, AND LOADING. 


OF: DRESS SIN Ce. 
PATENT COKE OVENS, wiTH OR WITHOUT RECOVERY OF BYE-PRODUCTS. 


The System is at Work in Scotland, Cumber- SaaS THE SYSTEM IS 


land, and Yorkshire. Inspection invited. AUTOMATIC— CONTINUOUS—SIMPLE. 
200 Plants successfully at Work for 
years in Germany, France, Austria, ae 


Russia, and Belgium. 
The Company is prepared to entertain = Tue LUHRIG COAL & ores 
offers of deferred payments, or to work APPLIANCES, Le 
the Plants at a Royalty per ton. Lonvon: 32, VICTORIA STREET, S.W. 





































































ne! Teal MELBOURNE INTERNATIONAL EXHIBITION 1600; PIRST ; Tnginon PIRGT PRICE and’ Gpocial Mention for Hnoallonae To 


MARSHALL. ‘SONS, & CO., Livres 


BRITANNIA WORKS GAINSBOROUGH. f 19 catego a EC. 


Address for Telegrams—** HALLS, GAINSBORO’.” : Telegrams “ ENGINE, LONDON.” Telephone No. 6648. 


HIGH-OLASS ; ; avo 4, LALL BAZAR, CALCUTTA. 


ee wee Dy wi 3 ava BOI LE R S | . 250 Gold and Silver Medals. 


PORTABLE ENGINES io wt . 
be pe peg } — OF ALL KINDS. ar JACKSON'S PATENT 


oven et TEA MACHINERY. Gee 
18,000  Bngines CIRCULAR SAW BENCHES © a a ng 


| d 
ENGINES = Sa CORN GRINDING 


Specially equipped for SHIM i SJ \ MACHINERY. 
Drit Oy Illustrated Catalogues, Bgl 


, ELECTRIC LIGHT 4 Ls Oh ee 


: — span Avis 
MACHINERY. Zee Pol, or Ronan, <7 er 


RUSSELU'S PATENT CRANES. 
==, {) GEORGE RUSSELL & CO., , 


MOTHERWELL, near GLASGOW 


Stead AND BYDRAULIC UERRICH’ Un &o. ery == 


) EXHIBITION OF 1888. oeEEERE TRAVELLING CRANES Powe, Stem, and Hand. 


S ,%) were selected for service in ENGINES, Hoisting, Vertion) Zorisontel, Win Winding, te. 8886 


KEPT IN STOOK 


Z 

[Dulsometer: UMP NYe NG MACHINERY E | 

PATENT STEAM PUMP, a ~ | OR BUILT TO ORDER AT SHORT NOTICE. 
a ay | +. Centrifugal Pumps and 


Of which 12,000 are in use, has stood 
the test of hard work for many years, Pumping Engines. 
For Dock Use, Irrigation, an¢ Circulating Purposes, &c. 


and has recommendations from almost 
every branch of industry throughout . : 
Z Mi Z g ‘‘Deane”’ Direct-Acting Pumps. 
For Boiler Feeding, Fire, Hydraulic, & General Purposes, 


the world. 
It can be used in the most awkward and con- 

‘‘Deane”’ Duplex Pumps. 
For General Service, and specially fitted for Boiler 


fined situations, where no other form of Pump 
Feeding, Marine Work, &, Oan also be made 


Compound and Condensing. 









































NA, 











NZS SIGS 
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could be applied. 

IT WILL PUMP ALMOST ANYTHING. 
No Skilled Attention required. No Oil or 
Packing. Has no Exhaust Steam. No Wear- 
ing Parts but the Simple Valves, replaceable 


y anyone. For Water Works Requirements, &c. 
Can be had ON HIRE, with option of Purchase, “A Sas 
‘Py spectal arran quent. ‘Deane” Double Plunger Sinking Pump. 


“GITY OFFICE AND SHOW ROOM: ee EE > 11 R be LAIR For Lifts above the range of the Pulsometer. 8365 
61/68, Queen Victoria St., E. C. = AL s SEND FOR LIST No. 7. 


g) Letters PATENT ROLLED ia ee oases rng 


gee eo AFTING and Gig oe ce ii COUPLINGS. 
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. The Kirkstall Fi Oo. 
IN IRON AND STEEL s0° SOLE MARERS. ~*, 
rene To" rT 


s* "" x ps is PATENT ROLLED “Hodgkinson Bh Sheffield. am 


Cae, SHAF TING 


commen WS __THE CARBROOK FORGE & STEEL OO. SHEFFIELD. NATIONAL. TELEPHONE 


B. & S. MASSEY, if MANCHESTER. ae 


DOUBLE | & SINGLE-ACTING STEAM H aaaneee a BE NEW PATENT STEAM FORGING PRESS. 


20 Tons, with Self-acting or Hand | Motions, in elther o case giving “Set Milt Gpecial Steam Stamps, Drop Stamps and agg rake Kick chines, Circular Sam Power 


half-cwt. to lis 
form tked Hammers, Hasse’s Patent pener Hammers, Fo Machi ircular Saws for 
apart iy DEAD Sonata Wena the for ing, in yp yg t ay See tiras pa hot & cold metals, Band Saws for cold ometalaiee Hearthe » Furnaces, &c. 


Ham 
morking ap £06 up to 500 blows per — some cases being by the foot of the Smith, i \ 
requiring any separate dri ae ; x F 3 PRIZE MEDALS FROM ALL THE 


More than 2,000 made. | HIGHEST AWARD a aN i PRINCIPAL EXHIBITIONS 
uousity We construction, | STEAM HAMMERS A$ HNN ay DURING the last TWENTY YEARS. 
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